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BARRY IS. ..
COMMAND SET HEADQUARTERS!

ARC/5 & 274N EQUIPMENT

TRANSMITTERS RECEIVERS MODULATOR
2.1 to 3 Mcs... ..$ 595 520 to 1500 K.... ..$14,00 BC 456 w/Dynamotor...$ 6.95
3 to 4 mes. . 7.00 1.5 to 3.0 Mcs 7.50 MD-7 New w/Dyn............ .9.95
4 to 5.3 mecs.. 5.95 3 to 6 mes... 4.95 2J5GT, 1-VR150
5.3 to 7 mes.. 5.95 6 to 9.1 mes.. 4.95 (Uses 2-1625, 1-12J5GT, 1- )
BC-458—New! 6.95 | WRITE FOR LATEST ARC/5-274N LIST! and others

ARC/5-274N RCVR.
POWER SUPPLY KIT
24-28 voits DC @ 12 amps.

Components for operation of above or similar types equipment.
Operates from 115 voit, 60 eycle snurce. Includes step-down
transformer, metallic rectifier, and 500 mfd, fliter condenser.
Sketch included. SPECI L 4 75
Bargain priced... . .

INFRA-RED TRANSMISSION LAMP
CL-2 Westinghouse Infra-red transmission lamps. NO LICENSE
REQUIRED to transmit voice of modulated CW or Infra-red
rays! Circuit diagram and lnst.ructlonl for 2 way transmigsion
glven free with each lamp. A experimental fleld. CL-2
infra-red lamp. Brand new. In orlglnal ctns {worth S"o oo
over $50.00.) SPECIALL........cocoovvmvcivccmiiecnoran .

BARRY IS HQ for the 5 TOP NAMES in
XMTG, TV & RECEIVING TYPE

TUBES

AT SENSIBLE PRICES

New handy air-mall order blank fresh off the press. Lists
recvg. xmtg. special purpose tubes, dlodes, transistors, etc.

WRITE FOR YOUR FREE COPY TODAYI

GENERAL RADIO LX/804 SIGNAL GENERATOR
7.5 to 330 Mcs. in_§ ranges. Exceptlonally well made hy G.R.
and Federal Eng. Built into mahogany finished wood cabinets
for lab. use. All are used, checked out, and in operating con-
dition when shipped. Operam from 115 volts, 40-80 cycles AC.
(Worth over $800 new!) 50
OUR SPECIAL PRICE... [TV .

LX-{ (advanced model 80%) in steel cases with
removable covers. Excellent condition ... W ............ 51 25000

12 VOLT DC DYNAMOTORS
Made for RCA by the Hoover Mfg. Co. INPUT: 12 VDC @
11 amps. OUTPUT: 420 VDC @ 250 ma. Int. (160 ma. cont.
duty)'AIso operates from 24 VDC @ 5% amps. Measures 7”7
x 3%” dia. Brand new in orlginal
sealed factory cartons .

Mallory 6 or 12 relLbLORY rVIBRAI’A\(:S
Mallory 6 or volt rapace for mobile applications. Delivers
250 volts @ 100 mils. Complete with vlbrn T.
Used, good. Specify 8 of 12 Volts... 9'95

COMMUNICATIONS EQUIPMENT
HAHHA{I:}IEND SUPER PRO model 810, NEW!

)i
8X-42 REcEIVER. Like new! Very good buy .
0 UG IN COIL. Remave a few turns m tune it to
and. Fits A HRO rcvrs. Brand new! ..
S'I;IOHBERG-CARLSON super '}II -1 8% gpeaker Model

F New! (Reg. Net
VIALKIE-TALKIES, BC-6l1.

cond, X
SOGKET FOR 4x150A 4X250B, 3.50
SELSYNS. 115 v. cy. Heavy duty. Pal 9.95
FEED-THRU BOWL ASS'Y, 216" dia. porcelain bowl.
Galv sm;,cg1 lﬂnnge 47 brass stud. New, Jn orig. pack- 7
.............. 5¢
IN CASE LOTS OF 20.....ccccmrrrcnn  BACH, 504

We stock over 1,000 other types . . . Write.
Sond for CBS Experimenter’s Transistor Data Sheet. #PA-16.
I's FREE!

JUST ARRIVED!
25 Tons of the most beautiful New Chokes and Transform-
ers for Ham, Industrial or TV Xmir service replacements.
Predvmlnant’y Dumont & RCA. Write for FREE SPECIAL
TING. Lowest Prices as usuall

NATIONAL RBL-5 RECEIVER

Six-band low-frequency ship/shore receivers. Tunes from 14
Kes. through 600 Kcs. Operates on 117 volts, 60 cycles.
All brand new, in orlzlml export cases. 95
Instruction manual 1 SPECIAL! . .

TEST EQUIPMENT

DUMONT 5” scope. 208]3 Excellent. A real buy
RCA 5” scope. WO (Worth $170). Like
TV CALIBRATOR. RcA 39C. (Worth $260) Speci
MEGA-MARKER SR. TV xtal channel marker, with
channel marker xtals. Excel. . 49,
SIGNAL GENERATOR. Measurenments 78FM Vy gd. 150.00
UHF SWEEP GENERATOR. RCA WR-4IB. Vy gd... 225.00
TV SWEEP GENERATOR. RCA WR-59A. Vy gd.... 75.0
TV SWEEP GENERATOR. RCA WR-59B. Vy gd ... 5
TV SWEEP GENERATOR RCA WR-5C. Vy gd. 150.00
LM FREQUENCY METER. Orlg. book & xtal with
POWER SUPPLY. For 110 v AC oper. 35.00
MICRO-WAVE FREQ. METER. Lavole ‘model 1058M
375 to 795 Mes. For citizens band & color TV,
BRAND NEW: .. 34.50

A FABULOUS BUY!
5'* DUMONT SCOPE MODEL 274A
AT LESS THAN HALF PRICE!

We made a real scoop and we are passing our good fortune
on to you. Genulne Dumont model 274A. 5” oscilloscopes,
regularly sold for $150, now available to CQ readers for
LESS N HALF PRICEI Look at these features: Fre-
quency response within 50% from 20 to 200,000 cps with
recurrent sweeps from 8 to 30,000 cps. Similar X snd Y
amplifiers and provision ror intensity modulation. Portable,
light weight. 8 pg wgt. only 35 Ibs. Used. clean, checked
out and guaranteed.

SPECIAL. .

S$SSB LOW CAPACITY FILAMENT TRANSFORMER
PRIMARY: 110 VAC 60 cy. SECONDARY: 10 volts @ 10
Amps. or 5 VCT @ 20 Amps. For use with 803’s. ete. Brand

1E-35-A UHF TEST SET
For equipment such as SCR-522 (2 meters) and others in the
100-160 Mecs, UHP reglon. Includes & highly m?onnble, sensi-
tive fleld strength meter, noise zen-’rator (ha for re-

new, current production. Designed for SSB, but may be used ceiver tuning, dummy antenna (up to 15 watts), instruction
in ANY filament circuit st above ratings. Meas. s manual, and a portable wnod cnrryinz case. 9
$%" H. x 5%" W. x 3%” Deep. SPECIAL........... . TUnused surplus. SPECIALL.. .

SATURDAY IS '""BEST DEAL'®* DAY AT OUR STORE!

OPEN SATURDAYS FROM 10

to 4:30 P.M. THIS IS TH

E TRADE THE HIGHEST AND OFFER

LOWEST PRICES. ALL VISITORS WILL RECEIVE A FREE GIFT. NO OBI.IGATION TO BUY

subject to variation.
Stock subject to de-
pletion.

TERMS: 25% deposit Telephone:
with order. Balance . (&A:{kre.r s’eﬂ?ﬁ'?)
COD. Al merchan- Teletyps: NY 1-3731
diss guaranteed. (Unl ended Service)
FOB, NYC. Prices L grams:
BARRY. FAX NYC

CORPORATI
512 BROADWAY, NEW YORK 12, N. V.

O N (Direect WIra)

Cable:
BARRYLECT, NY




Introduction ' Wayne Green, W2NSD

The Command Set, by far the most popular surplus item to appear on
the market, was a late siarter, appearing for the first time in March 1947.
I shudder to think how many of these sets were turned over to the surplus
dealers, for today, ten years later, even-though practically every ham in
the country has one or two of the sets, there are still thousands of them
left and the price is still ridiculously low for the performance that can be

;‘; obtained.
) Being popular and being inexpensive, many articles have appeared in
‘ CQ during the last ten years covering the modifications of the units. The

demand for these articles has been so heavy that every issue of CQ that
carried them was long ago sold out, leaving the fellow with no library of
back issues either to go it blind or else to scrounge from a buddy.

Now, as a public service to all those poor downtrodden hams with no
CQ library, and as a foxy way to bleed owr ever willing audience of some
extra money we are reprinting here in one book «ll of this invaluable
information.

If you run into any problems or have any questions baffling you, just
remember that several of the authors involved are now silent keys, others
have by now forgotten they ever wrote any article, and the editor doesn’t
know up from down.

The Command Set is made up of Several units. There are five re-
ceiver units ranging from 190 kc to 9.1 mc. A few 9 to 18 mc receivers
were built but quantity production never was undertaken. The five trans-
mitters cover from 2.1 to to 9.1 mc. Below is a table which should help
you to identify them.

Frequency Range Unit I.F. (kc) Service Number
- 190-550 kc Receiver 85 R-23, R-23-, R-148, BC-453
520-1500 kc Receiver 239 R-24, BC-946-
1.5-3.0 me Receiver 705 R-25, BC-454
3.0-6.0 mc Receiver 1415 R-26, BC454-
6.0-9.1 mc Receiver 2830 R-27, BC-4554
100-156 mc Receiver 12 mc R-28
2.1-3.0 mc Transmitter T-18
3.0-4.0 mc Transmitter T-19, BC-696
4.0-5.3 mc Transmitter T-20, BC-457-
5.3-7.0 mc Transmitter T-21, BC-458-
‘{ 7.0-9.1 me Transmitter T-22, BC-459
100-156 mc Transmitter T-23
> Modulator MD-17, BC-456-
Dynamotor DM-33-, DY-8
» Control Box C-29, BC-451-
: Antenna Relay RE-2

When a (-) appears after the service number as listed above, that
type of equipment may have had more than one model as the R-23A, R-23B,
ete.
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ASB-5 RECEIVER for 420 Mc BAND!

As featursd In “'CQ” for Ovctober 1956. Kasily converted,
makes s marvelous receiver for 420 band, with RF Ampli-
fler! %pund mrlou with sll tubes,
OUR LOW PRI

Tuning Koob for ASB-§

bSCIR-SZZ FINEST 2-METER RIG!
uy

Ham Spoclul Famous BC-645 Transceiver

Wlﬂn MANUAL for
Converslon
to CI IZENS' IANDI

" Makes wonderful mobile rig for €20-
- . Easy

500 Mc to convert for phm or
CW  2-way communics! This
swell rig originally M over

loo_o—yuun tm' fnncne‘lly s song!

E. \RINE RE “—_"'——. rton, BRAND complete  with X
AR 5 MARINE RECEIVER-TRANSMITTER fﬁppf;. Bamasion m‘m compleie with U e, lui 9pnw-
i O o $16.95 | S $
N}'zXNﬂ" Comm, Transmitter &.0-§ Me =" $12.45 o:o nvr:mg;r%tr for  BC-645, has 1334V input 7 95
B NEW with 4 tubes and Xtal......omcrcorrrovere U"‘; (ANTERNA aSEMa s P oation)

LORAN
APN/4 OSCILLOSCOPE

Easily converted for use on radio-
{ TV Service Bench!

BRAND NEW
Completely Assembled
[| Supplied complets with §* Scope

SCP1 and RCA 100
g. Crystal Unit............. $14’95

BRAND NEW SPECIAL PURPOSE TUBES
in orlulnll {ndividual Pa.eklnu
0A_ MAGNETRON, Rayt

Lots ol 10 Tots ot 100
$5.15 $41.00
2.75 21.50
1.75 13.50
3.05 23.95
4.95 39.30
3.95 29.50
8.88 70.00
8. 70.00

NEW‘ T Cathode Ray Tubes NEW!

118 I 5BPA .. $2.22
0P 2.45
“222 | 8Ck? 1.88
FI5-A_RADIO FIIAER $1.79
MIKE with ‘Press-to-talk”
AN AN I ND. NEW. ... onty $2:95
Hi-FI DYNAMIC HEADSET WITH RUBBER CUSHIONS
Freq. Range: 40-14,000 CPS. No distortion.
RAND NEW $5.95
e
DYNAMIC Headphons with DYI'IIIIIll Mike,
BRAND NEW, oompIete....... ..o $3.95
flent BRAND
MICROPHONES g ey
157 Eonie i iike I 545 §708

CD:307A Cords, with PL55S plug and JK28 Jack.

DYNAMIC HEADPHONES, 800-ohm impedanc
hone cushions and phone plug.
BRAND NEW,

specla

3" ROUND PANEL METER, i-mil movement, o-ao—*s
V_scale, Standard Make. New!. 2 65

AN/ARR-2

RECEIVER
BRAND NEW—A Ter-
rific Value! Tuning Range
284 to 258 MC. Tubes:

7-9001, 8-6AKS, 1-13A6.
a few at this low
e, - $8.88
w'& P ol (1]
meotor, o8 ote.........
VOLT AC POWER

SUPPLY KIT for

BRAND NEW WOBBULA' Special! ‘4.9-5

RITE FOR FREE CATAL2?' on

Eﬁﬁ'u'n 6"&'"3':102 B e b eants F.0-8 Gor Salare:
{ ]

Radio Supply Co.
G & G Teluep:?me:ugg 7y-460°5,

53 Vesey St.,, New York 7, N. Y.*

set of 10 Plugs
r BC-g45
GONT ROL BOX fi

or above $2.28
SHOCK MOUNT. lar above. 125 -
CONVERSIO B! .
CONVERS N OOKLET Instructions for sz.so o

ARC-S/ T-23 TRANSMITTER

VALUE $100.00!
2-Metor Transmitter, 100-156 Mc. Limited Quantity, Special
Offer. Excellent used.ss 5 Brand New, eomplete,$7 5

comp. less tubes.......... less tubes .
DYNAMOTOR VALUES!
Excellent BRAND
Type Input Output Used NEW
DA-19-A 28V (1A 400V .400A $4.99 $6.95
DM-28 28V 224V .07A 2.95 4.95
DM-32A 28V I.IA 250V .05A 2.95 5.95
DM-33A 28V 5A 875V .16A
28V 74 540V .25A 1.95 3.93
DM-34D 12V 2A 220V .080A 4.28 5.50
DM-37 25.5V 9.2A 625V .225A 5.95 8.95
DM-40 14V 3.4A 172V .138A 1.75 3.45
DM-53A 28V 1.4A 220V .080A 3.95 5.95
DM-64A 12V 5.1A 275V .150A 7.95
PE-73C 28V 20A 1000V .350A 8.50 11.58
PE-86 28V 1.25A 250V .050A 2.95 5.24
PE-103 6/12V Input, 500V @ 160 Ma output. With
cables and plugs,
f)xﬁel:}fzmt uken"ew tor, input 12V @ 2.4A; ‘9F
ne namotor, ;
output 2 5y0V ¥ 060 A BB&UND ........................ ss"s

EICOR CONVERTER 12V, 4A to 24V 2A and
24V, 44 to 12V, 8A. BRAND NEW

R24- ARc/b NAVY TYPE
(Similar to BC-946)

BROADCAST RECEIVER

520 to 1500 Ko. 6 tubes: 3—128K7,
128R7, 12A6, 12K8. For dynamotor
operation. Basily couverted to 110 or
82 Volt. 2—IF astages, 3-gang tuning
cond. Complete with all tubes, in erig-

inal luled carton. $19.95

BRA
74-457 TRANSMITTER—4 5.8 %{‘%me““ with s7 88

a1l tubes and er. .
$7.88

w 7 Me, complete
D NEW.

le‘ac'Nm “?leto

30-459 RANSIIITT
, complete with all tubes &

C-458 TBANS"ITTER—I .
with all tubel and crystal
ARG-B/T. Pﬁ'r'ﬁ'ﬂucii $ to 4 Mo, BiA $11.95
/ ITTER—$ to : ! c. ans 83
SCR-274 COMMAND EQUIPMENT
ALL cOMPLgTEﬂWITH TUB Exenllont Bﬁa‘n#

pe
BC-453 90-550 KC. .
BC-454 ecel M 8.28.
BC-455 Rece ..
BC-456 2.75.
ARC-
8.95........ 8.88

I'IO-VOLT Ac POW!R SU"LY KIT
OR ALL 274-N and Anc-u RECEIVERS -
Can be nuomblod quickly snd easily, on pm-drmod chassis.
into the rear of sny model $74-N receiver and de-
ts as well as *B* volun. No wiring changes
Complete kit of parts with metal caze,

instructions
SPLINED TUNING KNOB for $74-N REC
Fits BC-453 BC-454 and others. Only

Made for USA Army Bignal Corps. A dandy lmh fleld set
for $-way communication. Bturdy metsl contalner, 6%"x4%"x4”",
with hinged covers, complete with telegraph key and hesdset.
BRAND NEW, in cl g case s, ’5
with shoulder strap .

Used,- exc. Cond. $7.93%

: 1

ALL MERCHANDISE SUBJECT TO PRICE CHANGE OR PRIOR SALE.
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MODULAT [} - hd R- DYNAMOTOR DM - - A

TERMINAL ARRANGEMENT
OF RECEFTACLES JS4 AND JS8

r._..._.
THE NUMBERS ON THE VARIOUS CONTACTS REFER TO '
THE POSITIONS OF THE SWITCH LEVERS AT WHIOK
THESE PARTIGULAR CONTACTS ARE CLOSED BY THE
ACTION OF THE SWITCH, ON_8 80, “TONE® I8 1,
CW" i 2, AND “VOKGE"IS 3.

§ 83 SHOULD ALWAYS BE KEPT N "R OUT" POSI-
TION A8 INDICATED ON THE RED PLATE FOR $AT- ow
LaACTORY OPERATION WITH MIGROPHONE T 17,730 I f ?

KWRLED NJT 13 USED TO GROUND The MLEEVE ||! 3 | : |

J 88 WHEN A MICROPHONE

THE PUBH-TO-TALK FUNCTION MUST SE PERFORMED BY
KEY K86 OR AM EXTEANAL KEYOR SWITCH CON~
NECTED TO JAOK J66. LE

1 40 -




TERMINAL ARRANGEMENT
OF RECEPTACLES J58 AND J39

RACK FT -226-A
(TWO TRANSMITTERS)

TERMINAL ARRANGEMENT

OF RECEPTACLES J 60 AND V6!

I8

* NOT AT 4
SWITCH 5 54 AND CONNECTIONS
SHOWN

TYPICAL RADIO TRANSMITTER

Ree
ce3
80
=
4
/
G
PR NN I 51 [N
586
SONANCE —
INDICATOR ”74

VA

4

cés

T
56
6}

v
(VT-13
'R-F POWER AMP

R 78
c“fénn £ xss
§ L'__'_'_j'_—_‘;:__f_—“‘“"—'_— ''''''' -
i NOTES

ALL RELAYS ARE SHOWN IN THE NON-ENERGIZED POSITION.

ALL GOUPLING PLUGS AND RECEPTACLES SHOWN AS VIEWED FROM
THE OUTSIDE. ALL PLUGS AS VIEWED FROM THE CORDAGE
WAVE THE SAME ORIENTATION OF CONDUCTORS AS ~THAT SHOWN
HERE FOR THEIR RESPECTIVE RECEPTACLES.

TRANSFORMERS T 50 AND T 52 (N MODULATOR UNIT BC-458-8ANE
PROVIDED WITH SIDETONE TAPS FOR LOW IMPEDANCE HEADSETS(PON
TS0 AND 7 ON T 521, MODULATOR UNITS BC-456-A AND 8C-456-8
ARE NORMALLY FURNISMED WITH CONNECTIONS SHOWN IN SOLID
LINES FOR USE WITH HIGH IMPEDANGE (8000 OHMS) HEAOSETS.
MODULATOR UNIT BG-486-B CAN BE CHANGED FOR USE WITH LOW
IMPEDANCE (600 OHMS) HEADSETS BY SUBSTITUTING CONNECTIONS
SHOWN N DASHED ‘LINES,

TERMINAL NUMBERS APPEARING ON RECEPTACLES OF JACK J 81 IN
MODULATOR UNIT AND J 64 IN TRANSMITTER AND ALL GIRCUIT
SYMBOLS ARE FOR REFERENCE PURPOSES ONLY. THEY DO NOT
APPEAR ON THE EQUIPMENT.

D &‘ﬁi‘l.é!“io'éiﬁi S % DISCONTINUED ON LATER ECUIPMENTS
CITORS OF ANTENNA RELAY UNIT 8C-442-A. *s 54 __]
MICROFARADS LEAD "A" WAS LEFT OUT IN UNITS - - S
17806 ]  WHERE $ 54 WAS USED. ANTENNA BRELAY UNIT
108/.05/.08 - A
%8 BC -442-4A
12
¥z
88 MELAYS B KEYS _ RESISTORS 1 SWITCHES T ransrorwers | sisceLianeous
*98/.08/ 03 [|seoLT DescmipTion llsrueoy; Ows OHMS [SYMBOL | DESCRWTION |BYMBOL | _DESCRIPTION [[svMoL| DESCRIPTION
*000i8 X 30 WPUT[l A S0 | 42 R 70 | 1000 FOR BC-457-A || 650 | CHOICE OF T80 | TONE 0SC. TC 80 | THERMOCOUPLE
O PADOING .|| K 51 | SIDETONE, voIcE || R 81 | 100,000 | R 70 {1000 Fon BG-458-A EMSSION [ TSI | MICROPHORE (| M'50" [ ANT GURRENT
h AND TONE R 82 R 70 1500 FOR 8C-489-A ||'SS1 | MANON-OFF" [[ T 52 | MODULATION NOICATOR{LOGAL)
fep neutr. | x s2 ok ||k 53 | 91,000 [ 70 {1200 FOR 8C-696-A BATTERY LINE f| 753 .
MO, TUNING VOLTAGEXXEYING) |[ R 54 | 360 RT |126 §52 | TRANSMITTER || T54 | TRANS. OUTPUT |l ¥ 50 | CRYSTAL UNIT
.002 x 53 | TRANSMITTER [ R S5 [ 2000 | R 72 |5.000 SELECTION TS5 | ANT.CURRENT || F 50 | 20 AMP.FUSE
. TUNNG SELECTOR RS6 1300 §R 73 |I0000FORBG-457-a | 583 | SHUNTS £ 81 | 20 AMP. FUSE
- 0 k3¢ |TRANSMITTER [[R 57 |390 | R 73 [15,000 FORBG-458-A SERIES RL'50 | PARASITIC
PA. PADDING OUTRY' R38 | 5,000 [ R 73 |5(00 FORBC-459-A [WSS4 | ANTGURRENT 3
000003 x 55 | anvenna swron-(| R 39 | 30000 | & 73 | 8100 FOR BC-696-A METER SWITGHING ALS | PARASITIC
00008 NG REC. TO TRANSJ| R 60 | 78,000 || ® 74 15,000 SUPPRESSOR
X 56 |BULT-IN KEY [[R & |20 R 75 | $1,000
R 62 | 10000 | R 76 |20
R 63 , 20000 | R 77 |3%0
R & {100,000 | R 78 | B
R 68 | 15,000
- R 66 | 510
R 67 | 5,000
REO |20
” 69 | 1000000]




Chapter |

COMPLETE CONVERSIONS

Converting the SCR-274-1

L. W. MAY, Jr., W5AIG-W5JKM

Demobilizing the army unit for variable-frequency
control on amateur AM and FM Operation

N INCREASING AMOUNT of surplus Army
A equipment is appearing on the civilian mar-
ket. Among various items of interest to the
radio amateur is the SCR-274-N, an aircraft unit
that is very easily adapted to amateur use as a
stable, variable-frequency oscillator (VFO),
either for AM or FM operation. The SCR-274-N
is the overall designation given the principal com-
ponents of a multi-channel aireraft radio receiv-
ing and transmitting set-up used on thousands
of planes and now “declassified.” So that the
reader may know what to look for, the army num-
bers of the equipment are as follows:

The receiving end consists of three separate
units—the BC-453-A (190-550 ke¢), the BC-
454-A (3.0 to 6.0 mc) and the BC-455-A (6.0 to
9.1 me). These receivers operate from the air-
plane 24-28-volt storage battery and each con-
tains & separate dynamotor for plate power. It is
an easy matter to substitute 6-volt tubes for the

12-volt series type originally in the receiver, and
rewire the filament string for parallel 6.3-volt op-
eration from a standard filament transformer.
(Alternatively, a 24-volt transformer may be
used to energize the heater circuits with the re-
ceiver left as is.) Any light 250-volt receiver
power supply will provide plate power for the
sets, or a vibrapack may be used if mobile opera-
tion is contemplated. These receivers are very
sensitive, incorporating an r-f stage, BFO for c.w.
reception, and, all-in-all, make excellent receivers
up to approximately 10 megacycles.

The Transmitters

Four separate transmitters are included in the
sending unit. The BC-696-A covers 3 to 4 me,
the BC-457-A from 4 to 5.3 me, the BC-458-A,
5.3 t0 7 me, while the BC-459-A tunes from 7.0 to
9.1 megacycles. Each transmitter consists of a
master oscillator tube (1626 or 12J5) exciting a

Top view of completed VFO with cover off. At front is the audlo transformer
(;’0 ohms input) Next can be seen the power amplifier coil with the varia-

ble coupling to the link and the twisted palir to the output terminals. Tubes

and master oscillator frequency control box next. At the rear are the master
oscillator tube and the FM reactance tube. The center socket is not used.
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View showing completed
VFO. Upper left Is the
output. Upper right is the

volume control when used

for FM operation. Center

is the dial which controls
the frequency

pair of beam tetrodes in the power amplifier
stage (1625's or twelve volt 807’s). The tubes in
the amplifier are connected in parallel. The
master oscillator and r-f power amplifier tuning
capacitors are gauged, and an excellent worm
drive, with plenty of reduction, is incorporated
in the dial system. Included in each transmitter
is a piezo-electric crystal and an electronic
resonance indicator for calibration. This may be
removed to make way for additional FM features,
to be described later, or left as is if only AM
VFO operation is contemplated. The power out-
put may be varied from a few watts to approxi-
mately 55 watts according to the power supply
on hand. Thus, one of these little jobs may be
used as a fixed variable-frequency transmitter or
as a driver for a higher-power amplifier.

The components are of exceptionally high
quality and the assembly rigidly constructed. By
using standard aircraft shock mountings (which
are attached), the mechanical stability is ex-
cellent; and with a stabilized 200-volt supply to
power the master oscillator, the drift is very
small. This equipment was designed to hold the
frequency quite constant in aircraft under vibra-
tion and extreme temperature changes; so it can
be understood that the frequency variation will
be practically nil with the set mounted on the
operating table, subject to little vibration and
relatively constant temperature.

Modifications for Amateur Use
At W5AJG, we were interested in a VFO unit

to work directly into the crystal oscillator tube—
in fact, to work in place of the crystal itself.
Since all the crystal stages started with either
6 or 7-me crystals (6 me for the 144-148-mc band
as well as the 50-54- me band) it was decided to
purchase the BC-458-A transmitter unit which
covers 5.3 to 7.0 megacycles. Actually, this unit
will reach to about 7.5 mc and will replace any
7-me crystal.

It was decided to add a simple reactance tube
modulator circuit and have the choice of either
AM VFO or narrow-band FM transmissions.
This was accomplished by a simple modification,
and the unit works on either frequency or am-
plitude modulation. Should the crystal stage of
the regular station transmitter start with a
3.5-me crystal instead of a 6 or 7-mec crystal, the
BC-696-A, with its range of 3 to 4-me, should be
selected.

The changes necessary to do the job are as
follows. Reference is made to the original
schematic, Fig. 1, and to the modified diagram
Fig. 8. To begin with, the 24-volt former sir-
plant battery supply is replaced with a 110 te
24-volt transformer for the heaters. These trans-
formers are surplus stock in any mail-order cata-
log and sell for around $1.25. This is cheaper and
eagier than replacing the oscillator tube and the
two tetrode finals with 6-volt versions, and ob-
viates wiring changes in the heater circuits.

Next, the unwanted components are removed
from the chassis—namely the variable antenna
loading inductor L52 (this will serve admirably

n



as an antenna tuning coil elsewhere around the
station), as well as the antenna change-over relay
K54. Relay K53 is either tied down in the
energized position or removed and the wiring
cireuits closed. This relay switches plate voltage
to the master oscillator and shorts out resistor
R75 which was used for ¢.w. work. An extra feed-
through insulator is employed to bring out the
low-impedance line coupling the output trans-
former, T54, to the crystal oscillator stage of the
transmitter it drives (Fig. 8).

For AM VFO operation, the above changes
are all that are necessary. Of course a power sup-
ply, preferably s regulated 220-volt unit, is used
to power the master oscillator—while anything

from 200 to 550 volts, unregulated, is suitable for
the amplifier, depending on the desired power
output. )

The dial is very closely calibrated and a
4,600-kc crystal resonator is used to check the
calibration. This is very simply observed by
tuning for maximum indication on the electronic
eye tube and then noting if the dial reads ex-
actly 4,600 kilocycles. The transmitter is then
calibrated over the rest of the dial. This crystal
does not stabilize the frequency in any way—
it is merely a built-in standard to check the
master oscillator dial setting. A crystal of an-
other frequency could be substituted—for in-
stance one spotting a particular pet or net op-

RL 50

v1|'136 (1625)

(1625)

R75

53

OUTSIPE VIEW

4

~—1-4

¢
p.
¢ ¢
1—’ ] D) h]
Jl-GND
\ 2-

3 — Osc. plate (Ep)

4 - Amp. screen { Egp)
~emwe———=" 5 — Selector

€ —-+24V.D.C.

7 = Amp. plate (Ep)

Fig. 1. Original schematic of the BC-458-A (5.3 to 7.0 megacycles with a bit of leeway). The following parts
are identified:

Ciia, Cy3B, Cosc—.05 uf
Cs—.00018 uf

Coo—master oscillator padding
Co1—.006 uf -

Cis—fixed neutralizing
Cis—master oscillator tuning
cu"‘- l‘f

Coi—power amplifier tuning
C“—.01 [l:f

Cir—power amplifier padding
Cor—3.0 uuf

C..—-SO ﬂﬂ’

K ;—transmitter selector relay
K —tansmitter output relay

12

L ;s—antenna loading coil
R.y, R':, R”—51,000 ohms
Rss, R;e—20 ohms

Rys—1 megohm

R;:—1,000 ohms

R;i—126 ohms

R:4, R;:—15,000 ohms
R;+—390 ohms

R;s—51 ohms

RL sc—parasitic suppressors
T, ,—oscillator coils
Ts.—amplifier coils

Y se—crystal unit

7-prong female plug, outside view

[ 4
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VT437 (1626)

F.M,
MODULATOR  R3
(12597)

d ™ ~
8 g RFC
2 )
g I
g e
2 —

OUTSIOE VIEW
4

d
¥ mm iz OND

L 37} +200V. (Regulated)

5=
6and 1- (24 V. A.C. 1 Amp.)

7 -« Anything up fo +550V.
D.C. according to

power output,

Fig. 2. Modified diagram of transmitter covering from 5.0 to 1.3 megacgcles. Referring to Fig. 1., the following

components were eliminated mainly from the electronic 'eye circuit: Rqes,
Parts added for the FM reac

C,—.00025 uf mica

C,, Ci—.01 uf paper

C,—.0005 uf mica )
R,—1,000 ohms, 1/, watt carbon

R, R;—50,000 ohms, 14, watt catbon

eration frequency. This would enable the op-
erator to place himself exactly on a particular
frequency in the band.

Additional Modifications for FM

It is probable that the amateur will engage ex-
tensively in FM narrow-band operation in the
near future as well as amplitude modulation.
Advantages are claimed for FM in services

(17 Ru! Ru,‘Rn, Ylo, Kn, K“ and L".

tance modulator comprise—

R,—500,000 ohms gain control

RFC—2.5 mh r-f chokes

T,—line input audio transformer, 500 ohms to grid
12SJ7 metal or glass tube

closely paralleling amateur operation, such as
mobile police and point-to-point communications.
Not the least among these features is the very
modest requirement in regard to modulating
power. Also, existing superhets will do a good job
of receiving FM transmissions. Later, of course,
an FM channel will no doubt be standard..equip-
ment in all ham receivers.

By making a few more additional changes, the

UNIT BUILT FOR "PLUG IN" CRYSTAL
INTO CRYSTAL SOCKET \ SOCKET CRYSTAL
! TUBE
SHIELDED TWISTED PAIR ( UP TO 50 FT.)} L - & | .
(Coax. line is also satisfactory) = /

FM ~AM o] 2
VFO S

UNIT o ® i

]

LC - RESONANT TO SAME FREQUENCY OF VFO FM -AM UNIT.
C1 — GRID BLOCKING CONDENSER, ABOUT .0005 uf

Fig. 3.

Suggested amangement for coupling the VFO to the regular station transmitter when high power is desired

3



This shows_the bottom view and is practically as is when it comes from the
ARMY. The reactance tube and components are mounted in the rear. The
ganging of the Master oscillator and power amplifier condensers is clearly

shown,

already modified AM VFO can just as easily be
converted to narrow-band FM operation. This
is accomplished by adding a reactance modulator
tube and shunting its output circuit directly
across the master oscillator tube—thereby vary-
ing the frequency of the master oscillator in ac-
cordance with the audio applied to the reactance
tube input circuit. Of course purely AM opera-
tion is still possible as above. The FM feature is
additional.

Again referring to the original and modified
schematics, the electronic eye (1629) is removed
to make way for the substitute reactance modu-
lator tube. This new addition will be a 128J7
type tube. Also the resonator crystal is dispensed
with, and all wiring from these two sockets re-
moved, with the exception of the heater leads to
the 128J7 tube. Note that the original resistor
R71 remains in the circuit across the heater termi-
nals. The new wiring is simple and follows that
in the modified schematic. A 500-ohm line to the
grid transformer permits the output of the speech
amplifier to modulate the reactance tube. Audio
required is approximately zero db.

Should AM operation be desired, it is merely
necessary to turn off the reactance tube gain con-
trol, R4, and plate modulate the station trans-
mitter in the usual way. With FM operation,
the zero db audio track is fed into the 500-ohm
input circuit and the gain control turned up suffi-
ciently to produce the required swing of the
carrier. Of course the mean frequency may be
spotted anywhere in the band by using the cali-
brated dial in the usual way. Needless to say, it
is necessary, when using FM, to stay within the
cénfines of the FM portion of the band. A swing
of a few kilocycles on the fundamental frequency
of the VFO will be multiplied by the same ratio
of frequency multiplication in the transmitter.
Thus, if FM operation in the 144-148-me band

14

Notice worm gears on the condensers.

is desired with a VFO frequency of 6 megacycles,
a swing of 1 ke at this point will be multiplied by
24, which is more than ample for narrow-band
amateur FM work.

Coupling to Main Rig

The output of the FM-AM VFO unit can be
coupled to the crystal tube of the regular station
transmitter in a number of ways. At W5AJG, a
shielded twisted pair runs from the operating
desk, upon which the VFO is mounted, to the
crystal stage of the transmitter proper across the
room (Fig. 8). The crystal is removed and a
separate tuned tank circuit substituted by plug-
ging into the crystal holder. Should the ex-
crystal tube be a harmonic type, this tuned tank
can be of the same frequency as the crystal. In
tri-tet crystal oscillators, the cathode coil should
be shortened. With pentode type oscillator tubes,
it is usually possible to work straight through
without self-oscillation. However, should 7-me
operation be primarily desired, it is advisable to
choose a VFO unit operating on 3.5 megacycles
so that the former crystal-controlled tube will
operate as a doubler. In any event, care should
be taken to avoid shorting the grid bias of the ex-
crystal tube by connecting a blocking capacitor
in series with the high side of the oscillator tube.

It will be found that the SCR-274-N makes a
very nice VFO unit with AM or FM operation
optional at a very low cost. It is suggested that
those interested in obtaining equipment of this
type, contact firms that rebuild and reconvert
government aircraft apparatus to civilian re-
quirements. As used in Army service there is
usually about three times the amount of equip-
ment needed for civilian purposes, and the sur-
plus gear is generally available at a very moderate
cost.
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HERB S. BRIER, WIEGQ

Undeniably the Most Popular ltems of War Surplus Gear

were the "Command Set" Receivers and Transmitters.

Because of the Tremendous Interest They Still Have for

Many of Our Readers We Take Pleasure in Presenting a
Final-Final Conversion Article

In spite of the many articles published about
“Command Sets” in the past several years (See
bibliography), there remains an insatiable ap-
petite among new amateurs for conversion data
on the BC-274N and ARC-5 equipments.

Information on the following points is in
demand:

1. Basic conversion data.

2. Power supply requirements.

3. Simple modification to crystal control for

Novice use.

4. Modifying 4-5.3 Mc. (BC-#57) and 5.3-7 Mc.
(BC458) units to cover amateur fre-
quencies.

5. Transmitter de-TVI'ing information.

6. Receiver data.

This “final-final” article will attempt to as-
semble the above information in one place for
the benefit of all concerned.

The Basic Transmitter Circuit

Although they have different nomenclatures’

and cover different frequency ranges, all “Com-
mand” transmitters utilize the basic circuit
shown in Fig. I. A 1626 variable-frequency oscil-
lator drives an amplifier, consisting of a pair of
1625's in parallel. A 1629 “magic eye” tube, in
conjunction with a quartz crystal, serves as a
frequency calibrator.

A roller-type antenna coil, adjusted by means
of a thumb wheel through the front panel
permits using almost any non-resonant length
of wire as a Marconi antenna. Antenna coup-

“~ding is varied, also from the front panel, by

a Divoted link coil inside the amplifier coil.

Rated transmitter input is about 90 watts
on CW and hilf that on "phone. All tubes have
12.6-volt filaments wired in series-parallel and

‘operated from a 25-volt {nominal) d.c. source.

The two important differences between the

BC- and ARC-5 model transmitters are in the
method of plate feed to the 1625's and the power
sockets on the rear. In the ARC-5’s, an r-f choke
feeds the voltage directly to the plates, and a
0.0004-ufd. blocking condenser keeps the d-
voltage off of the tank coil. In the BC-models,
the plate voltage is fed through the 1625 tank
coil. This difference has no practical effect on
the operation of the transmitters.

Of more immediate importance are the dif-
ferences in the power sockets, which are noted
in Fig. 1.

Adapting The Transmitters

Few amateurs have 25 volts of d.c. available;
therefore it is necessary to modify the filament
circuit of the transmitters for a-c operation.
Either 12.6 or 25 volts may be used. For 25-
volt - operation, the modification entails three
steps:

1. Remove the two resistors (R70 and R77)
connected to pin 8 of the 1629 tube socket. Re-
place them with a single 2500-ohm, ¥;-watt
resistor connected between pin & and the chassis
(groundg

2. Jam both relays (K53 and K54) closed.

3. Mount a key jack in the lower right-hand
corner of the front panel. Disconnect the 1625
cathodes from relay K53 and the 51,000-ohm re-
sistor (R75) across it. Connect the cathodes to
the jack through a 50-ohm, two-watt resistor.
Bypass the cathode of each 1625 tube (pin 6)
to the metal shell of the tube socket with .005-
ufd., 600-volt, disc ceramic condensers (Centra-
lab DD-502). The 50-ohm resistor eliminates
the effect of having the “dots” on a slightly
different frequency than the “dashes,” as some-
times happens when a “bug” key is used.

Operating the filaments on twelve volts re-
quires one additional step:

15



4. Ground pin 7 of the remaining 1625 socket
(one is already grounded). Tie pin I of the two
sockets together and to pin 2 of the 1629 socket.
Remove the 126-ohm resistor (R71), which is
connected across pins 2 and 7 of the 1629 socket
and mounted on the rear chassis wall. Transfer
the wire connecting pin 7 of the 1629 socket and
the oscillator coil terminal strip to pin 2 of the
socket. Ground pin 7 of the socket, and con-
nect pin 2 to the filament terminal on the
power socket (pin 6 on BC-models and pin §
on ARC-5's.)

This completes the basic conversion.

Power Supply

The power supply shown in Fig. 2 will fur-
nish all power for 75-watt operation of the
“Command” transmitters. This level probably
represents the best compromise between power
output, signal quality, and power supply cost.

Oscillator plate voltage is relatively critical
for best results. Approximately 200 volts gives
essentially “zero-drift” operation. Either higher
or lower voltage causes a frequency drift in one
direction or the other. Actually, optimum volt-
age varies from transmitter to transmitter, but
is usually quite close to 200 volts. Fortunately,
a deviation of ten or fifteen volts does not de-
grade performance appreciably. Regulation of
the oscillator plate voltage is highly recom-
mended. Two VR-105 tubes in series may be
used, between B4 and ground, as shown.

‘Six hundred volts a-c on the plates slightly
exceeds the 550-volt maximum rating of the

1626
(YT437) .
MASTER 0SC,

5U4G rectifier tube, but such operation does
not apparently reduce tube life, especially if
the maximum current drawn does not exceed
200 milliamperes. Because the 5U4G is being
slightly overloaded, fusing the primary circuit
of the transformers is a wise precaution so that,
should the tube arc over at the end of its useful
life, the fuse and not the transformer will blow.

The transformer, T1, in the parts list is one
of the very few available stock items that de-
livers sufficient plate voltage for our purpose
and has two 6.3-volt filament windings that may
be connected in series to provide 12.6 volts to
light the tubes in the transmitter. Trans-
formers with only a single 6.3-volt winding
may be used in conjunction with an additional
6.3-volt, two-ampere filament transformer. Con-
nect its primary in parallel with the primary of
the plate transformer, and connect the two
6.3-volt windings in series.

The most desirable filter condenser for the
power supply is an oilfilled, 1,000-volt unit,

8+ 10 o
1625 PLATES

28

=

* Fig. 1. Typical Command Set transmitter wiring schematic with power plug  connections for the "BC-" series.
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with a capacity of 4.0 ufd., or more. However,

- where economy is important, two 8.0 or 16.0-

ufd. electrolytic condensers connected in series
may be used, with 100,000-ohm 1-watt resistors
across each one to equalize the voltage drops.

Probably the easiest way to bring power to
the transmitter is through a five-conductor cable
soldered directly to the transmitter power socket
and terminated in a five-prong male plug for
connection to the power supply. Proper term-
inals to use on the power socket are shown in
Fig. 1.

To connect the cable to the transmitter, bare
and tin about »-inch of each conductor, and
solder them into the appropriate terminals of
the power socket. Fasten the cable to the back
of the transmitter with a clamp to prevent
straining the connections.

Operating and Tuning Up
A Command Trunsmmer

Operating a “Command”
little from operating any other transmitter, ex-
cept in the use of the crystal calibrator, which
works in this manner: Normally, the “eye” of
the 1629 tube is nearly closed, but when the
1626 oscillator is tuned to the frequency of the
calibrating crystal, the “eye” opens to its full
width. The transmitter dial reading should
then be the same as the frequency marking of
the crystal. If it is not, the calibration is cor-
rected by inserting a screwdriver through the
shde-covered opening in the transmitter cover
and adjusting oscillator condenser C68.

Calibrating crystals of other frequencies can
be substituted for the one furnished with the
transmitter by plugging them into pins I and 3
of the crystal socket.

To load a random length end-fed antenna,
connect it to the antenna terminal and ground
the transmitter case. Set the link coupling con-
trol to about half scale and rotate the antenna
loading coil for maximum 1625 plate current,
re-adjusting C65 as necessary to keep the 1625
tank circuit tuned to resonance. Adjust coup-
ling to draw the desired plate current.

Antenna lengths that are an integral multiple
of i%-wa\veklr‘zo%g may be difficult to load, unless
a I’GO-mtfd.“v righle condenser is available. Con-
: ith the antenna for lengths an
& of a quarter-wave, and between
the antenna terminal and the case for lengths
that are multiples of a half-wave.

A center-fed doublet using a low-impedance
line may be loaded by setting the rotary in-
ductance to minimum inductance and con-
necting one antenna lead to the antenna post
and the other to ground (chassis). Although

this theoretically unbalances the antenna sys-

tem, there does not seem to be any difference in
results, on 3.5 and 7 Mc. If insufficient loading
is obtained, even with the coupling control set
to maximum, a few turns of well-insulated wire
may be wound around the bottom (cold end)

transmitter differs *

Of2.6VAC
T1—Power transformer, 0387 or equiv).
1200v., 200ma., ct.; SW1-—d.p.s.t. toggle.
5v., 3amp.; 6.8v., SW2—s.p.s.t. toggle.
3amp.; 6.3v., 3 amp. Fuse-—bamp.
(Stancor #8414 or V1—5U4G

equiv.)

Ch—8.5h., 200ma.
(Stancor #C1721 or
equiv.)

C—4 ufd. 1000v., oil
filled (Cornell-Dubilier
TJU, or equiv).

R1—26,000 ohms, 50w,
with slider (Ohmite
0585 or equiv).

V2—O0C3/VR106
V3--0C3/VR105

M1—200ma. milliameter
(Triplett 227T or
equiv).

Chassis—10 x 17 x 2”

3 octal tube sockets.

Note: meter may be
mounted on power
R2—15,000 ohms, 25w. supply chassis or at

with slider (Ohmite transmitter.

Fig. 2. Parts list and wiring schematic of a

power supply suitable for use with the Com-

mand Set transmitters. Although the rectifier

tube is slightly overloaded no damage should

result if the primary of the transformer is fused.

The oscillator voltage must be regulated for
v-f-o operation,

of the 1625 tank coil and connected in series
with the link.
Crystal Control

There are two methods of modifying “Com-
mand” transmitters for crystal control, which is
mandatory for Novice operation. One is to re-
wire the oscillator for crystal control.32 The
other is to build a plug-in adapter.21

An adapter has the advantage: that the trans-
mitter is easily restored to variable frequency
control by unplugging it and inserting the
regular oscillator tube. The diagram (Fig. 3)
is a modification of the previous adapter,2!
using a 12A6 tetrode in place of the original
triode, since it is a more vigorous oscillator
with “sluggish” crystals. However, the triode

 circuit also works well and uses fewer parts.

To use the latter, omit C2, C3, C4, R2, and
RFC2, and connect pin § of the tube socket
directly to the common ground point.

There are no special precautions required in
constructing the adapter, except to position
the octal plug so that the oscillator tube extends
horizontally over the crfystal and 1629 tube -
sockets when the adapter is plugged into the
1626 socket. Ground pin I of the 1626 socket
to use the adapter and connect the external
filament wire from the adapter to the “hot” side
of the filament supply. Apply not more than
250 volts to the oscillator B4 pin on the power
socket. The voltage need not be regulated.
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VWV

12A6 TUBE - ‘_I

2
6£0MVD’WV!0F0$CKLA70#
TUBE SOCKET IN COMMAND 2—OCTAL
TRANSMITTER. PLU

(base of metal tube or
Amgphenol CP8).
VT—12A6 or 1626
{see text).
Xtal—3.5 or 7 Mec.
crystal,
Luilt-in U bracket

C1—260 upufd. 600v.
ceramic.

C2—.005 ufd. 600v.
ceramic,

Cs3, C5——.100 uptd, 600v.

ceramic.
C4—20 pufd. 600v.

ceramice,
R1--72,000 ohm Yew.
R2—27,000 ohm law.
RFCi, RFC2—2.6 mh.

bent of aluminum or
aluminum Lox approx.
1% x 1% x 2",

To use adapter, ground

r-f chokes pin 1 of 1626 tube in
PL-—-Octal plug, male transmitter.

Fig. 3. This adapter may be used with any

Command transmitter by following the instruc-

tions given in the text on the previous page.

A partial siructural view is shown in "B" and

a schematic {paris list above) is shown in "A."

Without plate or screen voltage on the 1625,
adjust the main transmitter dial until the oscil-
lator functions smoothly. Then apply voltage
to the 1625’s and resonate the 1625 tank circuit
by adjusting C65. Antenna tuning and loading
are described previously.

Utilizing the BC-457 and BC-458

So far, it has been assumed that 3-4 Mc. or
7-9.1 Mc. transmitters, which cover the 3.5 and
7-Mc., amateur bands, respectively, are available.
However, 4-5.3 Mc. and 5.3-7 Mc. units are
more plentiful and can be modified to cover
these and other bands quite easily.

To cover the 3.5-Mc. band with a 4-5.3 Mc.
BC-457 unit, set the oscillator padding conden-
ser C60 (under the oscillator coil shield) to
maximum capacity and reresonate the 1625
stage with C65. The oscillator coil shield must
be in place while this is being done.

The easiest way to cover the 7-Mc. band with
-a 5.3-7 Mc.,, BC-#58 unit is to decrease the
capacity of both padding condensers just enough
to permit covering the entire band. A better
way is to short out three turns from the top of
each coil, before adjusting the padders.

By shorting out the top turn on each coil,
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removing two rotor plates from each of the
ganged condensers, and judiciously juggling the
sett ng of the coil slugs and padders, it is pos-
sible to make the 7-Mc. band start at 6.0 on the
dial and end at 6.3, giving direct frequency
calibration by. mentally adding I to the dial
reading?®.
Covering Other Bands

Modifying the frequency range of “Com-
mand” transmitters to cover other bands re-
quires changes ranging from working on the
coils to completely rebuilding the unit. Some
of the more-successful methods will be described
briefly in the following few paragraphs, with
full details to be found in the reference articles.

160 Meters: If the scarce 2.1-3 Mc. BC456
transmitter is available, set the padding con-
densers to approximately maximum capacity.16
Otherwise, the coils of one of the higher-fre-
quency units may be rewound. A new oscillator
coil contains 86 turns of #20 enameled wire,
with the cathode of the 1626 connected to the
eighteenth turn. The 1626 filament wires (pins
2 and 7) are cut completely free of the oscil-
lator coil. Disconnect the neutralizing con-
denser from the oscillator coil and move R74
and C58C to that terminal. Set oscillator padder
to maximum capacity. Rewind the amplifier
coll with 3414 turns #18, enameled wire. Tune
to resonance with C65.22

20 Meters: The simplest method of covering
14 Mc. with a “Command” transmitter is to use
a 79.1 Mc. BC+459 unit. Disconnect tuning
condenser C67, and use C65 to tune the 1625
stage as a 14-Mc. doubler. Disconnect neutraliz
ing condenser from the escillator coil. Move
R74 to that terminal. Replace C58C with an
0.002-ufd. mica condenser.26 A much better
method is to insert a frequency multiplier be-
tween oscillator and revamp the amplifier.28

15 Meters: With a 7-9.1 Mc. BC-459 unit, add
a frequency multiplier between the oscillator
and amplifier. Rewind the amplifier coil to
have 5 turns, double spaced.18

The conversions using an added multiplier
stage may have it installed in the space original-
ly occupied by the 1629 calibrator tube socket.

10 and 6 Meters: Operation on these bands
requires practically a complete rebuilding job.
The process has been described fully in several
articles.3, 15, 16

Adding Another Stage
To The Command Transmitter

Installing an untuned stage between the
oscillator and the amplifier of a “Command”
transmitter reduces reaction, resulting in bet-
ter keying, which is discussed a bit later, and
eliminates the possibility of frequency modu-
lation when the 1625’s are amplitude modulat-
ed for 'phone work. Also, as mentioned above,
an extra frequency multiplier is usually required
to operate the amateur bands above 7.3 Mc. Fig-
ure 4 is a suitable circuit for either application.



A 25 mh. rf choke acts as the plate load
impedance when the stage is to be used as an
isolating stage, and a slug-tuned coil is sub
stituted for the choke when a frequency multi-
plier is required. The switch and coil shown in
the dashed lines permits using the stage for

either purpose. Of course, for this feature to be.

of any value, a similar switch must be added to
the 1625 tank circuit. Then one transmitter
may be used on two adjacent bands.

Rewire the crystal socket for the tube, mount
the coil on a scrap of metal in place of the
1629 tube socket, and mount the switch on the
rear or side lip of the chassis.

The simplest modification of the 1625 tank
circuit for two-band operation is to mount
another switch on the side of the chassis be-
hind Cé65 and C67 (See Fig. I and bottom
photograph) and wire it so that when it is open,
C67 is out of the circuit. Resonance is obtained
on the new frequency near minimum capacity
of C65. It is convenient to add an external
shaft and dial to C65 for adjustment.

Alternatively, the switch may be mounted
above the chassis and used to short out the top
half of the turns on the amplifier coil T54.
Resonance on either band will then occur at
approximately the same setting of C65, depend-
ing upon how accurately the tap is placed.
Ganged tuning of the oscillator and amplifier
is retained. Also a more favorable L/C ratio
in the tank circuit for harmonic discrimination
is obtained.

De-TVI'ng The Command Set Transmitter

“Command” set transmitters are notorious
TVI producers. However, there are tremendous
differences in the TVI produced by apparently
identical units. Some are very nearly “clean,”
and others are just the contrary. Also, the os-
cillator of one may be full of TVI, with the
amplifier relatively clean, or vice versa, or both
stages may contribute their share to the overall
confusion.

The first step in de-TVI'ing the transmitter
is to improve the effectiveness of the bypassing
under the chassis, and to cool off the power and
key leads. The ingredients required are a hand-
ful of 0.005-ufd. disc ceramic condensers and
about five feet of shielded wire. Carry out as
many of the following steps as are necessary
to clean up your troubles:

1. Bypass to ground each of the following
points: screen grid of each 1625 (pin 3), plate
of 1626 (pin 3), target of 1629 (pin 3), the
centertap of the 1625 grid coil, and the point
where the filament voltage is fed into the oscil-
lator coil. Disconnect and remove the three-
section, 0.05-ufd. condenser (C58) mounted on
rear lip of the chassis.

2. Replace the leads from the power socket
to the various points within the transmitter
with shielded conductors, grounding the shield
wherever possible throughout its length,
especially at each end. At the same time, short-

Gt -
8AGT ’ ‘f"'{ > 1. 25
ChILS

RFC2
2.5mh
IL.

o o
6.3v 8+ B-

200 To 250V
R2—470 ohms, 2w.

R3—27 K, lw. (May be
varied to adjust exci-
tation to 16256’s).

R4—10 K, l4w.

RFC1, RFC2—2.5 mh.
50 ma. radio-frequency
chokes.

SW1—S.p.s.t rotary
switch, preferably
ceramic insulated
(Centralab 2043 or
equiv.}) A similar
switch is used in the
1625 stage, described
in text.

C1, C2, C3, C4—0.005
ufd., 600 v. disc
ceramics.

C5—0.0001 ufd. mica or
ceramic.

L1—Wound on National
XR-60 or equiv. slug-
tuned forms 7 Me. 20
T, #20, enam. close
wound. 14 Mc. 10 T.
#20, enam. spaced to
accupy Y% inch. 21 Me.
7 T. ¥20, enam. spaced
to occupy Y% inch.
(One only required.)

R1—68 K, l4w.

Fig. 4: Diagram of an isolating stage or frequency
multiplier which may be substituted in the frequency
calibrator stage space of "Command" transmitters.
Referring to Fig. |, the wire between the oscillator
coil (T53) and the 1625 grids is removed from the
grids and connected to pin 4 of the 6AG7 socket,
and the output of the 8AG7 connected to the 1625
grids. Other changes required are to remove the
1625 neutralizing condenser (C62) and disconnect
C858C and R74 from the oscillator coil terminal strip.
Connect Rl and CI to the terminal to which Cé2
was previously connected. When only an isolating
stage is required, LI and SW| are omitted, and when
only a frequency multiplier is required, LI is sub-

stituted for RFCI, SWI again being omitted
en all ground leads as much as possible and re-
move unused components and conductors. In
low TV-signal areas, it is also desirable to by-
ass each terminal of the power socket with an
0.005-ufd. disc ceramic condenser. The im-
portant point in installing these bypasses is to
keep their lead length to an irreducible mini
mum.

3. With the bottom plate in place, the bot
tom of the transmitter is quite well shielded,
even though there is a theoretical possibility of
r-f leakage along the crack between the edges
of the chassis and the plate. Use all screws and
press the plate firmly into place while tighten.
ing them.

4. Another good method of improving the
shielding is as follows: Remove the rotary an-
tenna coil and cover the holes in the front panel
with a piece of scrap aluminum. Next, bend a
piece of bronze screening, 12 x 15 inches, into a
trough to fit inside the cover. Then solder an-
other piece across the open back of the trough.
When the cover is screwed into place, the screen
is clamped firmly between it and the chassis. Pay
particular attention to the openings near the
rear of the cover at the bottom. They may be
sealed off by soldering the edge of the screening
at this point.



5. Other methods of improving the shielding
of the cover include backing up the ventilating
louvres with perforated sheet metal and sealing
the tube-access openings on the top with
electronic weatherstripping.44

6. Undoubtedly the most efficient way to
keep harmonic energy out of the antenna cir-
cuit is to substitute a coaxial fitting for the
original output terminal and feed the antenna
through a low-pass filter, in conjunction with
an antenna tuner if necessary. Any convention-
al link-coupled antenna tuner may be used.
Also, by remounting the original rotary coil on
a small metal base and link coupling it to the
transmitter, it will function in much the same
fashion as it did before being removed from
the transmitter.

After the coil is remounted, close wind a
three-turn link of stiff, well-insulated wire (about
#16) of a diameter just sufficient to slip over
the rotary coil. Slip the link coil over one end
of the rotary coil, with the link fitting between
the coil and the rod upon which the roller
slides. Terminate the link winding in a co-
axial cable chassis fitting mounted on the base
on a small angle plate. The fitting serves the
dual purpose of supporting the link winding
and bringing r-f power from the transmitter to
the tuner.

Ground the end of the rotary coil under the
link winding and connect the roller to the an-
tenna. Adjustment and limitations of the load-
ing coil will be as already described, but with
the possibility of inserting a low-pass filter in
the link line for further attenuation of har-
monic output from the transmitter.

Alternate Keying Methods
The problem of which is the best method of
keying “Command” transmitters has caused
more hair tearing than any other question.
When operated conservatively, excellent keying
can be obtained on 3.5 Mc., and good keying
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on 7 Mc. On the higher frequency bands, how-
ever, keying is seldom better than passable, un-
less a frequency multiplier has been inserted
between the oscillator and power amplifier in
the course of the modification, and if only the
1625’s are keyed.18, 28

In our opinion, on 8.5 and 7 Mc, straight
cathode keying of the 1625’s is as good as any
type, and better than some. It suffers the dis-
advantage of not permitting “break-in.” Key
ing the oscillator permits “break-in” operation,’
but almost invariably accentuates chirps. Ex-
pedients used to permit oscillator keying in-
clude keying the B— lead of the power supply,3+
keying oscillator B+ and amplifier screens
simultaneously through a relay,14.31 and re-
placing the jumper between pins 7 and 8 on
the 1626 socket with a 0.002-ufd. condenser and
connecting pin 8 to the key jack through a
2.5-mh. r-f choke.13

Modulation

The transmitters work well on phone at in-
puts of approximately fifty to sixty watts. In
fact, many amateurs run considerably higher
power than this on phone, without too much
trouble. For an input of fifty watts, any modu-
lator capable of delivering twenty-five watts of
audio power may be used. Assuming a 1625
tube plate voltage of 500 volts and a total cur-
rent of 100 milliamperes, the modulation trans-
former should be capable of matching the plate
load impedance of the modulator tubes to a
5000-ohm load. The screens of the 1625s should
be modulated as well as the plates. This is
most easily accomplished by feeding the screen
voltage through a 10-henry, 50-milliampere
filter choke, which will allow them to be self-
modulated.

Command Receivers

The most commonly available “Command”
receivers are the BC-453, covering 190-550 kc;
the BC-454, covering 3-6 Mc; and the BC-455,

,x.-p.a—«‘-.‘wzé
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Bottom view of the typical
Command type transmitter.



covering 6-9 Mc. They all use the same, basic,
six-tube circuit, with the filaments of the 12.6-
volt tubes wired in series-parallel for operation
from twenty-five volts.

As in the case of the transmitters, there are
both BC- and ARC-5 models, but the only im-
portant difference between them is that the
ARC-5 receivers use a 125G7 tube in the second
i-f stage, while the BC models use a 125K7 tube.

The receivers are quite sensitive and stable,
but the two units that cover the amateur 3.5
and 7-Mc. bands leave much to be desired from
the selectivity standpoint. Nevertheless, they
make excellent “first” or standby receivers.
The bibliography contains many references to
articles describing how to cover these and other
bands with “Command” receivers.2, 6, 8 9, 17,19,
20, 33, 35

The BC453, 190-550 kc., receiver has proved
to be an extremely useful gadget around many
amateur shacks. It uses an 85-kc., i-f amplifier,
which is very selective. By tuning the main
dial to 455 kc., the standard intermediate fre-
quency of most communications receivers, and
using a wire connected to the antenna post of
the BC453 with the other end wrapped loosely
around the lead from the last i-f transformer
to the second detector in the communications
receiver, the combination becomes an extreme-
ly selective “dual-conversion” receiver.25

Some amateurs however, just take the if
transformers from the BC-453 to build a selec-
tive i-f channel in less space.24. 27

Modifying The Receivers

To use the receivers in amateur service en-
tails adding a gain control, a beat-oscillator
switch and a phone jack, and building a power
supply.2, 88 Also, as it is easier to obtain 12.6
volts than twenty-five volts, it is usually neces-
sary to rewire the filaments in parallel for
twelve-volt operation. When this is done, the
six-volt equivalents of the original tubes may
be substituted and the receivers then operated
from a six-volt filament source.3. 17, 19, 38

‘The logical place to mount the new gain
control, phone jack, and beat-oscillator switch
is on the front panel in the space occupied by
the adapter box. Remove the screws holding
the box in place. Unplug it and remove the
aluminum box holding the socket into which
the adapter plugged. Mark the wires that were
connected to pins 1, 4, and 5. Remove the rest.
Cover the hole in the panel with a flat piece of
aluminum upon which is mounted a midget,
25,000-ohm wire-wound potentiometer, flanked
by ka s.p.d.t. toggle switch and a small phone
jack.

Ground the middle terminal of the potentio-
meter and one terminal of the switch to the
ground lug of the phone jack. Connect the
No. 1 wire to the left-hand terminal of the
potentiometer (viewed from the back with
terminals down), wire No. 5 to the switch, and
wire No. 4 to the phone jack.

{Ses note)

NOTE': REVERSE CONNECTIONS TO ONE
FILAMENT WINDING, IF THIS
VOLTAGE IS VERY LOW.

R1—50,000 ohm, 2w.
SW1—s.p.s.t. toggle.
Octal tube socket
6X56GT tube
7 x 7 x 2" chassis
Additional receiver con-
version parts:
25.000-ohm, wire-wound
pot. small size.
S.p.s.t. toggle switch.
Single-circuit phone jack.

T1—Power transformer.
480v., 55ma., c.t., 6v.,
2amp.; 6.3v., 2amp.
(Stancor PC-8402 or
equiv,)

Ch—7 h., 50ma. filter
choke. (Stancor C-1707

or enquiv.)
Cl1, C2—dual 8 ufd.,
450v. electrolytic,
Fig. 5. Wiring schematic and parts list of a
power supply unit suitable to operate the
Command Set receivers.

To rewire the filaments of tubes, ground one
filament pin of each tube socket and connect
the other filament pins of each socket together
and to Pin 2 of the three-terminal plug at the
rear of the receiver. Pins 2 and 7 are the fila-
ment terminals on all tubes, except the 12SR7
and 125G7, on which they are pins 7 and 8.

Connect power to the three-terminal plug
thusly: B— and one side of the filament circuit
to pin 1; twelve volts, a.c,, to pin 2; and 200
to 250 volts, d.c., at fifty milliamperes, to pin 3.

WARNING! Do not apply more than 250
volts to the receiver; otherwise there is danger
of blowing some of the condensers in it.

Figure 5 is the diagram of a power supply
suitable for use with “Command” receivers. It
is conventional, except for the 6X5 rectifier
tube and the use of two filament windings con-
nected in series to operate the tubes in the
receiver. The total of 11.3 volts.is a little low,
but it will satisfactorily operate the receiver.

Obviously, this article just scratches the sur-
face of the vein of information available on
the use of “Command” equipment, but we
hope that, combined with the bibliography, it
serves a useful purpose.
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P. S. RAND, W|DBM*

WAR

SURPLLS
for

UIVIL DEFENSE

Probably the most popular equipment in surplus, many of the ARC-5 series are still avail-
able. Here is WIDBM's conversion for CD mobile use.

HIS ARTICLE WILL DESCRIBE THE CONVERSION
of war surplus SCR-274 transmitters for
use on the newly announced Civil Defense fre-

quencies . These particular surplus units are very
well suited for emergency use, first, because they
are v.fo. second, because they are available, and
third, because they were originally designed for
mobile use and may be used with their original
shock units.

" During the last war, the author was Radio Aide
for Middlesex County in Connecticut, and remem-
bers that when the W.E.R.S. net frequencies were
changed from time to time, it was so difficult to
obtain new crystals that v.fo.s. were finally bui.lt
for the two net control stations. Now again in
1951, we must change crystals because the Con-
necticut Emergency Mobile crystals, 29680 kc,
are not in the Civil Defense bands.

* Laboratory of Advanced Research, Remington
Rand Inc., South Norwalk, Conn.
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With the above in mind, five of the popular
SCR-274 command sets were converted for use
as either fixed or mobile transmitters. These trans-
mitters are so laid out that they may all be used
with the same modulator and power supply by
simply plugging the desired unit into the shock-
mounted rack, and connecting the coax feed lines
to the antenna and converter.

For mobile use on 28, 50 and 144 mc, instant
heating filament type tubes are used, while for
fixed stations, a heater type of tube such as a
6AQS5 and 2E26 may be used if preferred. There
is a very great saving in storage battery life if
the transmitter is off completely during standby.
Therefore, the former is recommended.

The tubes are 2E30’s and 5516's, manufactured
by Hytron, although comparable types by other
manufacturers could be used as well2. The v.fo
section uses a 2E30 connected as a triode, followed
by 2E30 pentodes as frequency multipliers, with

2 Comparable Tubes 2E30, 5618, 6AQS, 5768, ete.
5816, 2E24, 2K26, ete.
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The first step is to strip the chassis.

two 5516’s in the final. The modulator unit is con-
structed on a similar chassis and consists eof a
2E30 triode connected as a speech amplifier fol-
lowed by a 5516 as a clamp tubed screen grid
modulator. A PE-103 Dynamotor is used for
mobile use.

3 For more information on clamp tube modulation see:
“Practical Screen Modulation,” CQ, Dec. 1949, p. 24
*‘Screen Modulated Command Set,” CQ, Sept, 1949,

p. 85

“Clamp Tube Modulation,” QST, Mar. 1950, p. 48
“High Output Grid Modulation,” QST, Feb. 1951,
». 40

TABLE 1

28 me Coil Data for v . 0. 4.668 mc to 5. 000 me using
variable condensers C) and C3 across coils.

Coll %’:‘f‘::a":ey Tafn 5| Dia. |Length | Wire|Form | uh
L i4to 15 me 28 e 5/8" #24 | XR-50 | 5.0
L2 28 to 30 me 103 e 5/8" #18 | XR-50 | L4

L3&Le Links 2 |y "
LS 28 to 30 me 15’ 3/4" 1 g Poly L8
Lé 28 to 30 me " I 2" #12 Air L8
L7 Ant, Link 3 ™ e Air

Coil Table for 28 mc conversion,

28 mc Conversion

Referring to Fig. 1, the area within the dotted
lines indicates that part of the original ARC-§
circuit is retained with minor changes in the three
highest frequency units. The lead from the grid
coil going to the magic eye tube has been removed,
along with the tube and its resistors, as they are
no longer needed. The crystal is also removed.
The neutralizing condenser, ,which was formerly
attached to the secondary of the v.f.o. coil, is dis-
carded. For 6 volt heater operation a 6J5 may be
used in place of the 1626 without change in socket
connections. However, for the filament type 2E30,
it is necessary to remove the. octal socket and
replace it with a 7-pin miniature. At this same
time, all three octal sockets are removed and a
small plate with two 7-pin miniature sockets is
screwed on the rear edge of the chassis. The
second socket is for an OA-2 voltage regulator
tube. This is shown in the photographs.

Doubler or Tripler
2€3

IL

Doubler

2E30

Finol Amp.

28Mc -30Mc 5516 e

BC-459-A V.FO.-7Mc to 7.5Mc
or BC-457-A V.FO.-4666Mc to 5.0Mc

N R e

5

T e T e . e ™™
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L2 s{[===-
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i
i 1001[ N 108
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g Toomt =
1001yt
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-
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RFC3
‘lzow\:lu nd f
Close Wou

oo

-6V ut

~ +Sc.Grid

=001t

= -45BIAS

+500Vv =L 00t
28Mc ;
RFCY,2+ 2,5mh

-45v

To Ant. Relay

RFC322W RESISTOR FULL OF #20 ENL WIRE
RFC3+2-50
RFC4=1mh

Fig. 1. Ten meter conversion circuit diagram.
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A further study of the diagram reveals that the
first frequency multiplier is inductively coupled to
the oscillator, and capacity coupled to the second
frequency multiplier. The output of this second
stage could be capacity coupled to the final as far
as output is concerned; however, we used inductive
coupling in an effort to keep harmonics from feed-
ing through to the antenna. The final amplifier
may be either’ single ended or push-pull, using
either 2E30’s or 5516’s%, depending on the dyna-
motor available. In our case we chose push-pull
5516's for added power inasmuch as screen grid
clamp tube modulation is not very efficient at best,
due to the low average screen voltage. A send-
receive antenna relay is mounted next to the an-
tenna coax fittings on the front panel, and a low
pass filter is used externally on the ten meter
unit.

TABLE D
GRID PLATE SCREEN
«Volts MA # Volts MA # Volts MA
Osc. ”
2E30 0 1 150 5 .-
Ist Mult.
2E30 30 r 250 15 1o 5
2nd Mult.
2E30 150 3 250 18 80 7
Final
2-5516 95 10 500 s 150 10
Sp. Amp. “
2E30 10 . 250 10
5518
Clamp 25 - 150 25 - ..
Mod.

Measurements made with V. T. voltmeter ana
milliammeter

Operating voltages for 28 mc conversion,
Transmitter and Modulator.

Construction

Or should we say destruction? Before starting
to rewire these units, it is first advisable to re-
move all parts that will not be used in the final
version, and this means everything above and be-
low the chassis ahead of the master oscillator.
Start with the coils, then the variable condensers,
the 1625 tube sockets, and finally all the small
parts, relays, etc. All this junk, of course, is saved
for some future use. Take another look at the

Now, with a keyhole saw, cut a nice rectangular
hole about 2 inches wide and the width of the
chassis where the 1625’s used to be. This hole will
photos.
later be covered by an aluminum plate, 214" x 5”,
upon which are mounted the two 2ZE30 multipliers,
along with their tuning condensers, coils, resistors,
etc.

The front variable condenser that holds the
tuning dial and worm drive mechanism to the
chassis, which you have already removed, must
now be taken apart and cut with a hack saw so
that all that remains of it is part of the frame—
just enough to still hold the dial and worm drive.

4 Screen resistor and clamp modulator changed accord-
ingly.

L}

e mgé’%% :

This is the condenser frame after alterations.

This can now be replaced in the unit so that we
will have a means of tuning the v.f.o. from the
front panel, and yet will have enough space above
and below the chassis to mount the 5516 sockets,
grid coil and condenser. The two coax fittings and
6V antenna relay are now mounted on the rear of
the front panel at the top.

A small bracket is bent up to hold the 35 uufd
per section tank condenser high enough off the
chassis so that a shaft extension can be brought
out through the plastic window on the front, for
tuning the final amplifier plate coil. The final am-
plifier grid is tuned through a clearance hole in
the right hand side of the chassis.

0S¢, MULTIPLIER

2E30 2E30

YV.F.O. TERMINAL STRIPS

Fig. 2. V.F.O. coil connections.

Closed circuit jacks for metering the various
stages are mounted along the side of the chassis
and insulated from it with fibre washers. These
jacks may seem unnecessary; however, they will
save a lot of time in tuning up and trouble shooting
later on.

These metering jacks were added after the
photographs had been taken, and therefore do not
show in the pictures.



Single Button

5516 or 2E30

Meter Switch

Microphone
Transformer

1 Mef
Microphone [V 2
Jack 2 otpf
-
Send-Recelve
Control Line -

F o—q

5 Tosr::m §EZ5ﬂ

Reods 0-30Ma on Final Grid aScreen
and Speech Amp.
Shunted to Reod 0-300Ma oll other
Positions.

210K S10K
S

L2ocg
E;ZW  25W

AA'- Final Amp, Plate Ma.
88'- Fina! Amp. Screen Ma.

CC'- Final Amp. Grid Ma.

Set ot
=25V

+250V DO'- Total Exciter Ma.

EE~ Sp. Amp. Ma.
FF'-Mod. Plote Ma.

1280V

25KS ZSK:E’ Voltage

30‘”}.. 'ovﬁ. Divider
:;'W +300V To PE103
RELAY Sk [rova Dynamotor

Sw. o\N¢
Flashlight -6V A 34 .10 s }Pin numbers
ashlight - 1.5V o Switched on Q sorrespond fo
l i45V with Dynametor 4S50V pE 103 Plug
+ -12V -6v
= I" To§M_ner T°shcr" Not Switched Not Switched
W. LU L LG

Fig. 3. Modulator circuit diagram.

Fraquency Multipliers

The frequency multiplying strip is a small sub-
assembly built up on a piece of aluminum large
enough to cover the rectangular cut-out in the
chassis where the 1625’s used to be mounted. The
parts are so laid out that the first 2E30 frequency
multiplier grid is close to the tap on the sec-
ondary of the v.fo. grid coil assembly. See Fig.
2 for v.f.o. coil connections. The plate coils and
tuning condensers of the 2E30’s are located near
the edges of the aluminum strip with the two
2E30’s in the middle, allowing room to pile up
the necessary plate, filament, grid and screen grid
by-pass condensers. This arrangement allows the
operator to tune the condensers and coil slugs
through the access door on top of the dust cover
that was formerly used to get at the 1625s.

As shown in the photos, the 5516’s are mounted
on the left side of the final tank condenser, and
the coil is mounted on the right side. The an-
tenna coupling link is adjusted by hand by bend-
ing its pigtails and the loading is adjusted by
varying the series antenna condenser which mounts
on the front panel.

The link line between the last doubler plate
coil and the final grid coil is a short length of
receiving type 72 ohm twinlead, anchored at each
end on tie points.

Coils

The 2E30 coils are wound on National XR-50
slug-tuned coil forms or equivalent, according to
the coil table, and are mounted and preadjusted to
resonance with a grid dip oscillator before mount-
ing the aluminum strip in the main chassis. The

grid coil of the final is wound on a plain 34"
diameter coil form, and after adjustment with the
grid dipper is cemented with coil dope. The final
plate coil is wound with #12 wire and soldered
to the condenser terminals.

To cover from 28,5 mc to 29.7 mc, the v.fo.
frequency range will be 7.125 mc to 7.425 if a BC
459-A is used, requiring two doubler stages. If
you are using a BC457-A, the frequency range will
be 4.750 mc to 4.950 mc, necessitating a tripler
and a doubler. If you are using a BC 696-A, the
frequency range is 3.166 mc to 3.300 mc, following
with two triplers. Of course, a BC 458-A can be
made to tune the 7.125 to 7.425 mc range by open-
ing out the air padder that is in the shield next
to the v.f.o coil, or to tune the 4.750 to 4.950 mc
range by closing in the same air padder. The
latter will give better band spread, and that is
what the writer did. Rotor plates may be removed
from the oscillator tuning condenser with a pair
of pliers for increased band spread.

The writer ended up by removing 2/3 of the
rotor plates. This gave considerably more band
spread on the V.F.O. dial than is shown in the
photos. Care must be exercised in twisting these
plates and pulling them out with a pair of long-
nosed pliers. The force should be exerted with a
twisting motion by the pliers between the plates
and the rotor shaft and not with a straight pull
between the plates and the chassis, as there is
danger of pulling the rear rotor shaft bearing out
of its socket. (If this does happen, be sure to
catch all the tiny ball bearings so that the con-
denser may be repaired. This is done by removing
the condenser from the chassis and removing the

5



rotor so that the ball bearings may be replaced.
To do this, drive out one of the taper pins in the
flexible shaft, remove the screws holding the con-
denser to the chassis, unsolder the connections to
the coil and tube, remove the spring-loaded gears
on the condenser shaft, and unscrew the bearing
on the opposite end of the condenser shaft. The
rotor now lifts out easily. Holding the condenser
vertically with the shaft end down, drop the ball
bearings into the race with a pair of tweezers and
replace the rotor shaft. Holding the rotor shaft
so that the balls cannot fall out, reverse the posi-
tion of the condenser and replace the balls in the
other bearing and then replace the screws. The
condenser is now as good as new, and may be put
back in the unit. If any balls are lost, they may
be replaced from one of the two condensers that
you have previously removed. You may even prac-
tice on one of these before trying to remove plates
from the V.F.O. condenser if in doubt.)

Modulator

The speech amplifier-modulator unit is built on
a SCR-274 transmitter chassis so that it may be
plugged into a double shock-mounted transmitter
rack alongside the transmitter. The circuit diagram
is shown in Fig. 3, and consists of a 2E30 triode

driving a 5516 clamp tube modulator. If desired,
the reader can build up almost any type of modula-
tor ; however, for the power involved and the
overall battery drain, we decided in favor of the
clamp tube3, especially since no modulation trans-
former was needed. Since it is not feasible to use
a cathode resistor with a filament type tube, a

“C” battery is necessary to set the operating bias

for the clamp tube. This same 45V battery supplies
fixed bias for the RF units and in this way pro-
vides protection for the 5516 tubes in the case of
excitation failure. A one megohm pot is connected
across the battery as a convenient means of ad-
justing the clamp tube bias. One leg of this paral-
lel resistor is broken by a relay during receive,
so as not to run down the battery. This same
relay also breaks the mike battery for the same
purpose.

The Modulator unit carries an 0-30 ma meter
with meter shunts® on the switch for reading the
final plate, grid and screen grid in addition to

8 Correct meter shunts for your particular meter may be
calculated from the formula in the ARRL Handbook.
p. 18
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Top view of the completed r.f. unit,

modulator plate current which is necessary when
tuning up. The voltage divider for the exciter
stages, as ‘well as the final screen dropping re-
sistor, are also included in the modulator unit,

Shock Mounting

A standard SCR-274 double transmitter shock-
mounted rack is utilized to hold the two units in
place either for mobile or fixed station use. A
power connector plug is mounted on this rack
or one of those already there may be used to
make connections to additional racks. The PE-103
dynamotor connects to the modulator- chassis.
Fig. 4 gives the circuit and output plug connec-
tions for the PE-103.

Wire the plugs on the rack into which the trans-
mitter and modulator plug in parallel; that is,

pin 1 to pin 1, pin 2 to pin 2, etc. Now make suit-
able connections between them and the plug that
goes to the other rack. See Fig. 5. At the dyna-
motor, the wiring must be arranged so that the
filament voltage is switched on simultaneously with
the primary to the dynamotor if other than a
PE-103 is used. A swich at the modulator turns
the filaments on continuously when using the low
frequency units to be described later.

The switches shown in Figure 5 are mounted
on the rear of the racks and are for breaking
the filaments and plus 250V on the units that may
be plugged into the additional racks, but which
are not in use at the moment. This feature al-
lows the operator to have up to three racks all
connected in parallel, with five transmitters and a
modulator plugged in. Any transmitter may be
put in operation simply by turning filaments and
plus 250V on. The others remain inoperative be-
cause their filaments are off. The plus 250V switch
prevents all the unused OQA-2 voltage regulators
from igniting and drawing current.

PE-103 Dynamotor

Figure 4 gives the complete circuit diagram,
copied out of the base of one of these units with
some difficulty. It will be noted that the outpu*
power plug contains all the necessary voltages for
operating the rig without any alterations. A
S.P.D.T. toggle switch at the modulator selects
pin #1 for 6 volt continuous heater operation for
use with heater type tubes and pin #3 for 6 V
intermittent filament operation for use with instant
heating filament type tuhes. Note that the 4 6
volts is gronnded while the —6 volts is above
ground. Pin #3 is used to operate antenna relays
because it is only energized when the send/re-
ceive relay #3E6 in the PE103 is operated.

The push to talk button on the mike, one side
of which is grounded, connects to pin #4 to
operate relay 3E6. The other contacts on relay
#3E6 operate either the 6 volt or 12 volt dyna-
motor starting relays depending on the position
of the SPDT wafer switch at the top of the dia-
gram. This circuit will be broken if either the
H.V. or L.V, circuit breakers, #3E3 and #3E4,
kick out due to an overload or short. #3E3, #3E4
and #3E5 are the three big switches behind the
door on the side of the PE103 base, #3ES5 is the
primary circuit breaker.

For six volt operation, the S.P.D.T. wafer

The modulator. Batteries are for mike and blas.
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switch, located under the cap on the top of the
base next to the output connector, must be turned
with a screw-driver to the six volt position. If
it is desired to cut down on battery current, two
six volt batteries may be used in the car; however,
in this event, resistor 3R3, two ohms, must be
shorted out and the filaments of all the tubes in
the transmitters must be put in series-parallel
for 12 volt operation. In addition, 12 volt antenna
relays must be used. In the two low frequency
conversions, the original 1625’s and 1626’s may be
retained by wiring their heaters in parallel as
they are 12 volt tubes. The PE103 wafer switch
is now set for 12 volt operation. The filament/
heater switch in the modulator unit- referred to
above is wired between pins #2 and #3 instead
of #1 and #3.

If trouble is experienced with the H.V. circuit
breaker #3E3 kicking out too easily, it may be
corrected by soldering a 10 ohm 1 watt resistor
in parallel with the coil. This will increase its
current handling ability, but will still allow it to
kick out on a H.V. short circuit.

The two dynamotor diagrams at the bottom of
Figure 4 are two different combinations that you
may find in the PE103.

Tuning Up

The first step is to recalibrate the v.f.o. section.
The dial is given a coat of Automobile Touch-up
Black paint to cover the old calibrations and is
then marked with a pencil and later the new
calibrations are painted white with a fine pointed

. paint brush. The frequency lettering may be put
on with “decals” if desired. With all the tubes
removed except the oscillator, 250V is applied
and the oscillator is adjusted until the frequency
coverage .is about right. Next, all the tubes are
replaced in their sockets and the coils are tuned
up with a grid dipper to their proper frequencies.
Now, with the final plate and screen voltage tem-
porarily disconnected, the plus 250 is again ap-
plied and the 2E30’s are tuned for maximum final
grid current. With the transmitter operating in
this condition, the main v.fo. dial should be
calibrated directly in output frequency so that
you will not have to carry a slide rule to calcu-
late your frequency each time you QSY.

You will find that you can move around in the
band quite a lot without retuning the two 2E30’s,
especially if you stagger-tune them a bit. It is
perfectly possible to put in band-pass couplers

BoHlom view of the modulator unit.

iy L
Bottom side of the converted r.f. chassis.

if desired; however, they will not be covered in
this article.

The unit under test should now be piugged into
the dual rack alongside the modulator and the
whole works turned on. An antenna or dummy
load should be connected to the antenna coax
connector so that the final can be loaded up to
the rated plate current. The clamp tube bias is
adjusted to approximately -25V, and the screen
dropping resistor is adjusted until the screen
voltage on the 5516’s is about 150 volts. When
modulation is applied, this voltage will swing up
and down at audio frequency. Adjust the antenna
coupling or loading until a flashlight bulb coupled
to the tank brightens up when modulation is ap-
plied. Table 2 gives operating voltages and cur-
rents for the transmitter.



Clamp tube modulation, if correctly set up and
adjusted with a scope, does a good job and sounds
fine. However, it is not something you just wire
up with a handful of parts, connect to any screen
grid final and get good-sounding 100 per cent
modulation. The wave form shown on an oscillo-
scope can be about as awful as the writer has
ever seen if the clamp tube bias, the final grid
current, the final screen voltage, or the antenna
loading are incorrectly adjusted. Without the
screen dropping resistor, by-passed for audio, be-
tween the clamp tube plate and the final screen,
it is difficult to get more than about 50 per cent
modulation. If you try to increase the percentage
by opening the gain, all you do is produce square
waves with the resultant distortion. On the other
hand, if you set the thing up right with a scope,
it will sound fine and becomes a very economical
means of modulation. Straight transformer type
of screen grid modulation could be used if de-
sired, by wntilizing ore of the modnlatinn trans-
formers, T52, out of the original SC274 modu-
lator, BC-465-A. The plus B goes to terminal
#1, the 5516 modulator plate to terminal #2,
terminal #4 goes to the final screens, and terminal
#3 goes to plus 150V for the final screen voltage.
Terminals #6 and #7 are not used. See Figure 6.

In any form of screen grid modulation, the
screen grid voltage must be run at about 1/2 of
the normal plate modulated value with the result-
ant reduced output. The stage must also be run

+500V
. Relays Modu-~
Transmitter To addi':ionol lator
acks
45 ) =
3 Q L) Y : 'z
2
Ve’ y 473
OSc,Gridl
~45v
+250V
-6V
(A)
+500V.
Relays
Trans-
Transmitter mitter
= 45
s L,1 s ¢ \
5., 2 02 V. %
4 i / (]
== +Sc. Grid
—45v
. 3 ‘05 6064 {[ o
-6vd  d+as0v 2 Vg ™ -6v 250V
== -6V
+250V
(B)

Fig. 5. Shock mounted rack connections.

more like a class B linear amplifier with the de-
creased efficiency of such an amplifier.

To Final
Screens

To
Speech
Amplitier

+500V

-C -6V +I150V

Fig. 6. Optional modulator, using transformer T-52.

By far the most efficient form of modulation is
narrow band frequency modulation. This is ex-
cellent for mobile use providing crystal control is
used with a phase modulator. However, all the
mobhiles and net control stations should be equipped
with FM receivers (NBFM adapters) which
might not always be practical. V.F.O. could not
be used because the vibration of the V.F.O. in
mobile use would produce frequency modulation.
With AM modulation the FM component is not
objectionable because the signal is tuned “on the
nose”, ard there the FM is the weakest,

The circuit diagram of the clamp tube modulator
shown in Figure 3 calls for either a 5516 or a
2E30. Either may be used with slight difference
in performance. The writer used a 5516 because
one was available. For further information, on
clamp tube operation, the reader is referred to the
footnotes.

Neutralizing

The final amplifier should he checked for neu-
tralization by observing whether or not the grid
current changes when the plate circuit is tuned
throuch resonance with both the plate and screen
voltages of the final turned off. A grid current
change indicates the need of neutralization. It
was found necessary to neutralize the 5516’s in
our case, and this was done in the usual fashion
by crossing over the grid leads and extending two
pieces of stiff insulated wire about 2 inches long
up beside each tube. These wires were bent to-
wards or away from the glass envelopes while
reading a crystal diode wavemeter, coupled to the
final tank, for the lowest possible indication.

TVI and Antenna

This 10 meter transmitter incorporates the most
essential TVI measures, such as filtering of the
power leads, link coupling to the final and the
use of a low pass filter in the 52 ohm coax feed-
ing the whip. It is not 100 per cent TVI-proof
but if the dust cover and bottom plate are screwed
on well, it does not bother Channel 2 unless the
car is parked right in front of the house con-
taining the TV set.

Added TV1 proofing can be accomplished by
improving the shielding on the transmitter itself
by covering the louvres, the rear corners and the
plastic window on front with copper screening.

9



The standing wave ratio should be checked on
the RG8-U line feeding the whip, with an “An-
tennascope,” or resistance bridge, and the length of
the whip adjusted for a minimum SWR at your
operating frequency. This will insure that the Ni-
agara low pass filter will work properly. In my
case, the whip length turned out to be about nine
feet long, to reflect 50 ohms at the transmitter. An
eight foot whip looked like 15 ohms. The RG8-U
in my installation was only two feet long. Signal
strength reports were about the same with both
whip lengths, however.

30-—-34 MC Unit

If you use a BC 458-A, the v.f.o. tuning range
will be 5.555 to 6.000 mc followed by two triplers.
If you use a BC 459-A, the v.f.o must cover from
8.333 to 9.000 mc and must be followed by one
doubler and one tripler. Here, as in the case of
the ten meter transmitter, other SCR 274 trans-
mitters may be used by altering the coil and con-
denser in the v.fo. so that they tune either of
the above ranges.

The conversion to be described used a BC 458-A,
and to get more band spread on the v.fo. dial, the
. powdered iron slug was screwed all the way out

_ of the coil, and the air padder was turned nearly

all the way in. We ended up tuning 5.555 to 6 mc
with considerably more band spread as shown in
the photos. Plates may be removed from the
oscillator condenser to obtain added bandspread
if desired. .

When substituting a 2E30 for a 1626, the fre-
quency will be lowered slightly due to the higher
grid-to-filament capacity in the 2E30, so if you
intend to use the present dial calibrations, be sure
to compensate for this by adjusting the padder.
Frequency Multiplier

Regardless of whether you double or triple in
the first 2E30 multiplier, its plate coil must tune
the range of 16.666 mc to 18.0 mc. The next 2E30
triples to 50 to 54 mc, and is link-coupled to the
push-pull 5516 grid coil. This exciter strip is built
up on a small 224” x 5” aluminum plate, and is
mounted over a cutout on the chassis exactly as
was described in Part I for the 28 mc transmitter.
In fact, theyentire chassis conversion, removal of
parts, mounting coax connectors, antenna change-
over relay, etc., is identical on both the ten and six
meter units and so will not be repeated here. The
reader is referred to April 1951 CQ for details.

If desired, the builder may dispense with the
small APC variable condensers shown tuning the
2E30 plate coils, and utilize the fixed input and
output tube capacities of the 2E30 and tune with
the powdered iron slug in the National XR-50
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Right hand view of the converted 50 mc transmitter,
The remaining grid current jack is on tha left hand
side of the chassis.

coil form. Winding the coils is a little more
critical as the tuning range with the slug is much
more limited than with the variable condenser
arrangement. Figure 7 shows the 50-54 mc circuit
diagram. The first 2E30 multiplier plate coil
tunes 16.6 to 18 mc and is shunted by 4.5 uuf,
the plate-to-filament capacity, plus 10 uuf, the
grid-to-filament capacity of the following 2E30,
plus strays of about 5 uuf. This makes a total of
around 20 uuf across the coil. The inductance
necessary to cover the above range then becomes
38 gh to 4.5 ph. This can be made by winding
21 turns of 24 enamel wire on a National XR-50

Fig. 8. The original circuit of the BC-696-A (and Navy CBY-52232).

TABLE Il
Coil Data for 50-54 me Output

Cotl Froquency | No. | pia. |Length |Wire | Form | w

L1 16,666 to18.000md 20 | 1/2* | s/p" | 422 | xR-50| 8.0

L2 50.0 to 84.0 me ¢ |2 | s/6 | me | xr-50 .28
I3 & L4 Link 2 ¥ #18

LS. $0.0t0 54,0 mc 1 |s/e {iyae [me | oae [

LS _$0.0to8¢0me | 12 [s/8" | 3" [T IRV RS
[ 17 Antenna Cofl 3 _is/er #8 | A

See Text for coil dimensions if Cy and Cg are omitted.

The second 2E30 multiplier only has about 8
puf across it, so it requires-1 gh to 1.2 uh to tune
the range of 50 to 54 mc. This is a coil of 10
turns of #18 enamel wire wound on an XR-5Q
coil form. The link is 2 turns, wound on the
cold end.

It is wise to check the ranges covered by the
coils before applying the coil dope and mounting
them permanently in the chassis. This is convenient-
ly done by mounting them temporarily on the
small sub-chassis together with the 2E30 sockets
before the sub-chassis is mounted on the trans-
mitter. The filament, screen grid, and other wiring
is completed and the coils are temporarily soldered
into the circuit. With both 2E30's in their sockets,
the slugs are screwed from minimum to maximum
while checking the resonant frequency with a
grid dip oscillator. A turn or two is added or
taken off from the coils as required, so that the
slugs will tune the desired range with some leeway.
The coils may now be “doped” and permanently
mounted in place and the sub-chassis may be
bolted to the main chassis. See Table III for coil
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winding data if parallel condensers are used to
tune the coils.

Final Amplifier

The components for ‘the push-pull 5516 final
amplifier are mounted in much the same fashion as
for the 28 mc transmitter. The reader is referred
to the photographs which show the general lay-
out. The final tank condenser is raised off the
chassis by means of a small aluminum bracket so
that the plate leads will be short and so that the
condenser shaft will protrude through a hole in
the plastic window. The antenna loading condenser
is mounted under the antenna change-over relay
on the right hand side of the front panel. The grid
tuning condenser is mounted for screw driver
adjustment through a clearance hole in the right
hand side of the chassis. Incidentally, to be sure to
keep all your metering jacks and screw driver
adjustments on the right hand side of the trans-
mitters and all the switches, power plugs, etc., of
the modulator on the left hand side, so that they
will all be available when the two units are plugged
in side by side in a double mounting rack with
the modulator to the left and the transmitter to
the right.

Tuning Up

The tuning up precedure for this 50 mc unit is
similar to that of the 28 mc unit. First pretune all
stages to the desired frequency with a grid dip os-
cillator so that they will be in approximate reso-
nance when first turned on. Then with final screen
and plate voltage off, peak the multipliers for
maximum final grid current. Calibrate the v.f.o.
dial in output frequency, marking the calibrations

in white paint. Attach the antenna 52 ohm coax
feed line and adjust the antenna coupling and
loading for optimum output consistent with upward
modulation as indicated by a flashlight bulb
coupled to the final tank coil. See Table IV for
operating voltages and currents.

1.75 to 2 mc and 3.5=—4 mc Conversions
Inasmuch as these frequencies are proposed for
communications between various disaster services
and for some type of medium distance C.D. com-
munications and probably will not be used for
mobile work, these two units were designed for
portable emergency use. They retain their original
circuit details except for changing to 6 volt tubes,

The class B modulator; microphone and bias batteries
are on the far side of the chassis.
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: TABLE IV
Voltage and Current Measurements 50-54 me r.f. unit

GRID pLaTE | SCREEN
Volts | Ma | volts MA | voits | Ma
Osc. Triode
2E30 -50 1.0 150 Connected
I1st Mult. | _ac- 20 110 3
2830 35 0.7 250
Mult.
2o ens <100 | 20 | 250 20 110 3
Final 450 to [80-100
2-5516 -70 50 | 500 150 10
Class -B Modulator
1st Sp. Amp.| Triode
2E30 -10 0 220 1.6 Comnected
2nd Sp. Amp.
2E30 -2.5 | o 220 25 220 5
Mod. Triode
2-2E30's 0 [ 450-500] 5-80 Connected

Measurements made with V.T. Voltmeter and
Milliameter.

a 6]J5 and 2-807’s® and minor changes in wiring
to enable them to be plugged into our shock-
mounted rack for power and modulation. The units
used are the 2.1 to 3.0 mc Navy Model CBY-52232,
and the 3.0 to 40 mc Signal Corps BC-696-A.
The conversion of these two units is identical ex-
cept for changing the frequency of the v.fo. m
the Navy model. Figure 8 shows. the original
circuit diagram of these units before conversion
and Figure 9 shows the circuit after conversion,
Note that the relay under the chassis which orig-
inally broke the plus B for the oscillator and
shorted the cathode of the 1625’s has been removed.
The plus B to the oscillator now runs directly
to Pin #3 on the socket at the rear of the chassis,
and the cathodes, and one side of the heaters of
the 807’s are now grounded. The antenna shorting
relay on the inside of the front panel is removed
and replaced by a s.p.d.t. 6 volt relay mounted on
the outside of the front panel due to lack of space
inside. This relay may be omitted if separate
antennas are provided for the transmitter and
receiver. The old grid leak of the final, mounted
on spare pins #5 and #7 of the crystal socket,
is simply clipped out of the circuit. A new 5000
ohm grid leak is put in the lead from Pin #S5
on the crystal socket to Pin #2 on the power
socket at the rear where it picks up minus 45
volts of battery bias. This is necessary to ptevent
the old resistor from shorting the bias battery.

The magic eye tube may be replaced with a
6ES, a six volt type, by changing the socket, or
may be discarded along with the crystal. In either
event the only circuit changes necessary are the
rewiring of the heaters of the two tubes on the
rear of the chassis in parallel instead of in series,
and the removal of the resistor that parallels the
magic eye tube heater.

9 “Mobile with the SCR-274N.” George' M. Brown,
W2CVV, .

In the event that you use a BC-696-A, it is
of course all_calibrated for the 3.5—4 mc range.
However, you can use the BC-457-A, which covers
4—5.3 mc, jyst as easily by cranking in on the :
two air padding condensers, one on the v.f.o. and
the other on the final. (This is exactly what is
now done on the Navy Model CBY-52232 to
lower its frequency from 2.1—3 mc to 1.7 to 2.1
me.) To do this, it is necessary to remove the
cover from the v.f.o. and loosen the set screws on
the shaft of the padding condenser. A 3/8” diameter
hole is now drilled in the shield can so that the
shaft of this condenser can be tuned with a screw
driver after the can has been replaced. After the
oscillator “has been trimmed to cover the desired
frequency range, the can is again removed and
the set screws on the condenser shaft are tightened.
Now replace the can and you are all' set to re-
calibrate the dial in the same fashion as outlined
for the other units. Figure 10 shows my 160 meter
calibration; yours should be similar.

Tuning Up on 160 and 80 meters

The voltage on the oscillators in the two low
frequency units will run higher than in the 10 and
6 meter conversions, since there are no frequency
multipliers pulling current through the voltage
divider in the modulator unit. An auxiliary voltage
divider may be built into each of these units if
necessary, so that the correct voltage, 250, will
be obtained. In tuning up these two low frequency
units it is first necessary to couple a lamp load
to the 807 tank coil and then switch the modulator
to “filaments on all the time” position. Start
the dynamotor and with a screw driver, “zero
dip” the final padding condenser through the hole
in the side of the chassis. This is the middle
condenser under the chassis, and must have its
set screws loosened first. After bringing the final
to resonance, the set screws are tightened again,
after which the final should track pretty well with
the ganged-tuned v.f.o.

Antennas

. Tt has been the author’s experience that the 3-4
mc BC 696-A transmitters will feed voltage to a
short antenna of from 10 to 30 feet in length,
providing a 50 uuf condenser is connected from
the antenna binding post to ground. They will
also end feed an antenna approximately 14 wave
long, between 100 and 150 feet. For other lengths
it will be necessary to use a series condenser or
a loading coil to shorten or lengthen the antenna
electrically. With a little experimenting these units
will feed a base loaded whip; however, the exact
antenna will be left up to the reader. Probably the
greatest C.D. use to which these low frequency
units would be put would require the operator
to drive to some favorable spot, park his car,
string up a long wire to a tree and get a message
through to some other city.

C. w.

Tf conditions require the use of c.w.. this may
be accomplished in a simple manner by inserting
a key in the cathode jack of the 807’s. This does
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Fig. 1. The speech amplifier and class B modulator.

not permit break-in operation; if much c.w. opera-
tion is anticipated, the reader is referred to one
of the many articles dealing with improved break-
in keying of these units.10

Piate Modulator

A good many hams will prefer to build a con-
ventional push-pull Class B plate modulator on
general principles, while others may wish to avoid
some of the fussy adjustments necessary for the
correct operation of screen grid modulation.

For the benefit of these who have some spare
milliamperes left in their dynamotors and who
would like to use regular plate modulation, the
circuit shown in Figure 11 may be plugged into
the rack interchangeably with the clamp tube
modulator described in Part I. By so doing, you
will gain: about half an “S” unit of signal strength,
slightly higher percentage of modulation, often-
times of better quality (no clipping), and greater
ease of adjustment. Total cost: upwards of 100
ma more plate current drain at 500V, which
equals 50 watts or more out of your storage
battery while transmitting. At 6V this is another
10 amps.

Modulator Circuit

Referring to Figure 11, it will be seen that two
2E30's are used to drive another pair as modula-
tors. The transformers shown in the photos are
war surplus from the ART-13, which were used by
the Signal Corps for 811’s in Class B to modulate
a single 813. They obviously will handle ten times
the audio necessary in this case. However, they are

K

cheaper and smaller than the usual 25 watt multi-
match transformers which may be substituted of
course. The r.f. load will be around 5000 to 6000
ohms, 500 volts at 80 to 100ma. This particular
surplus modulation transformer has a primary to
secondary impedance ratio of about 2 to 1 and,
therefore, our r.f. load will reflect an impedance
of ten to twelve thousand ohms in the primary.
A pair of 2E30’s in Class AB2 requires 3800
ohm plate to plate load resistance, so we would
have a pretty bad mismatch. We can correct this
somewhat by putting both the r.f. plate and screen
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secondaries in series, assuming.that an 813 screen
winding will carry the 80 to 100ma without burn-
ing out. If the two windings are connected so as
to add, we will get a_1.44 to 1 or a reflected im-
pedance of between 8000 and 9000 ohms.

By using the 2E30’s as triodes in Class B, we
will save on the plate current drain from the
dynamotor. One way is to tie the screens to the con-
trol grids so that zero bias may be used. A simple
improvement on this method, which permits driv-
ing the screens to a higher potential than the con-
trol grids, uses dropping resistors in series with
the control grids.21 12 For instant-heating filament
tubes it is necessary to use transformer coupling.
This requires a transformer, with a secondary
that can handle the screen current of the modula-
tor. In our case the surplus transformer used to
drive the above mentioned 811’s in Class B worked
out satisfactorily. To get the required power to
drive the modulator by this means, it was necessary
to use two 2E30’s from a single button mike, one
triode and one pentode.

Additional information on suitable modulators
can be found in the ARRL Handbook.
Construction

The chassis upon which the modulator was built
was salvaged from a beat-up BC 437-A. All the
parts were removed and a new front panel was

11 RCA “Ham Tips,” Vol. VII, No. 2, May-June 1947.
12 “A High-Power Modulator for Mobile Operation,”
George M. Brown, W2CVV,

Substitute for the ARC-5 Plug

I have noticed that around Los Angeles it is
prety difficult to locate surplus plugs for the
ARC-5. However, the PL-153 plugs are quite
common, and, with a slight modification, they
may be used. .

Take a PL-153 plug and draw a line through
the center of pins [ and 7, and then through pins
3 and 11, At the intersection of these two lines
drill a #33 hole. This plug will now fit on the
ARC-5 modulator and control box in place of
rare ARC-9585 plugs. Every function will be
available except the #1 channel selector. This
makes it suitable for use on all models except the
T-23, which must be on the #1 channel. It is
necessary to paint an aligning mark on the plug
and receptacle, as there is no longer a self-index-
ing feature in the pin arrangement, although pos-
sibly by plugging the number one socket with a
length of wooden match it can be restored. .

John B. Riley

bolted on over the old one. The four 2E30’s were
mounted on a small sub-chassis as shown in the
photograph, with the driver transformer in the
middle. The modulation transformer and relay
are mounted on the rear of the chassis with the
bias batteries along the right hand edge. Smaller
batteries such as the hearing aid type may be
used if available. All the voltage dividers, de-
coupling resistors, by-pass condensers and mike
transformer are mounted at convenient spots under
the chassis. The dynamotor plug and the filament
switch are mounted on the left hand side, as in
the clamp tube modulator previously described.s
The meter switch, gain control and mike jack are
on the front panel, together with the meter.

Tuning Up

The first thing to do in checking the modula-
tor unit is to set the sliders on the variable resis-
tors in the two voltage dividers so that around
250V is available under load. One of these dividers
is for the exciter and the other feeds the modulator
and speech amplifier.

The unit must of course be plugged into the
dual transmitter rack with either the ten or six
meter transmitter, while this adjustment is made.
Once this has been done, the modulation of the
transmitter can be tried out. If an oscilloscope
is available, it should be hooked up to observe the
modulation envelope and the gain control setting
determined for 100% modulation. Be sure the
antenna loading is the same as you will use
in the car.
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Command Set Special

Goob

F. A. BARTLETT, W60OWP/6*

Another compact portable or auxiliary station based on the popular SCR-274N.
Built-in electronic keying is only one of the novel features incorporated.

H AVE YOU EVER noticed the maze of intercon-
necting wires, key leads, “outboard meters”
and other paraphernalia which so often character-
izes portable operation? And balancing a bug on
the edge of an orange crate doesn’t make for the
smoothest sending on the air, either.

The writer must confess to his share of just
such installations. But recently when the need arose
for an auxiliary layout at W60OWP, it was de-
cided that the new rig would be different. It would
be easy to put on the air. And a few of the opera-
ting comforts of the home rig would be incor-
porated. Then, to add the final touch, the trans-
mitted signal must conform to fixed station stand-
ards—no excusing a chirpy signal on the basis of
“operating portable hr, OM.”

An SCR-274N—the familiar Command Set—
wag chosen as the basic equipment, both from the
staindpoint of utility and availability at reasonable
cost. Either 40-or 80-meter units may be used, de-
pending on range within which it is desired to
operate. At this writing, all SCR-274N compo-
nents used in the author’s set are still advertised

*2210 Cipriani, Belmont, Calif.

by surplus dealers. Here are the items used and
SCR designations:
Transmitter, BC-459 or BC-457 (latter re-
tuned to 3.5-mc band)
Receiver, BC-455 or BC-454
Modulator Unit BC-456 (chassis only used)
Dual Transmitter Rack FT-226
Transmitter rack shock mounts FT-227
Modulator unit shock mounts FT-225
Triple-Receiver rack FT-220 (Used for parts
only)
Antenna Relay unit BC-442 (Meter only
used)
Receiver Dynamotor DM-32
Two major units comprise the station proper:
(1) the transmitter and receiver, mounted together
in rack FT-226 and, (2) the power supply, keyer
and controls, built as one unit on the BC-456-modu-
lator chassis. Shock mounts listed above are used
for the respective units. Inter-unit wiring is by
means of cable and plugs.
To provide receiver accomodation in the dual
transmitter rack, a section from the receiver rack
is cut and fitted into the right-hand compartment.

Overall view of the complete station. Note the built-in electronic key and many SCR-274N components.
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Left: Rear view showing receiver power unit built into DM-32° dynamotor case. The receiving anienna is plug-

ged into a banana jack mounted in one of the two original connectors on rear deck of the rack. Receiver

gain-dropping relay for transmitting is mounted inside the rear compartment. Right: Dual transmitter rack

with receiver rack installed in right hand compartment. The author converted both 80- and 40- meter Command
units, Desired frequency range is covered by plugging in proper transmitter and receiver.

This is chiefly a hack-saw job and step-by-step
details will not be given. The photograph shows
the final result. The male power plug in the right
rear section of the transmitter rack is removed,
thus providing an opening for connections to the
receiver,

The BC-456 modulator is stripped of all major
components, a procedure not nearly as wasteful as
it might appear. The present low cost of these
units can be written off on the basis of the tubes
and chassis alone. The power supply/keyer as
seen in the photograph is not a converted BC-456.
The chassis is all the present and former units
have in common.

Transmitter  Electrical Conversion

Basically, the Command transmitter consists of
a Hartley oscillator inductively coupled to a neu-
tralized parallel beam tube power amplifier, Be-
cause of the lack of an isolation stage, keying
and antenna loading must be arranged to minimize
reaction on the oscillator if a satisfactory signal
is to be had.

Oscillator keying is the logical choice in view
of the original circuitry since there can be no
isolation of a keyed stage from the oscillator with-
out drastic circuit changes. Furthermore the most
click-free form  of triode oscillator keying is
blocked-grid.

To provide power supply load voltage stabiliza-
tion, the final stage is self-biased to draw 100 ma
key-up plate current, nominal loaded current being
this same value, However, a swing of 30% can
be tolerated without serious signal deterioration
with average power supplies.

The combination of these two relatively simple
modifications results in an exceptionally clean c.w.
signal. Power input (loaded) runs between 50 and
75 watts. It must be conceded that this conversion
will not run the power claimed for certain other
arrangements. It was felt, however, that the added

signal quality made up the difference—especially
since a 60-watt high voltage supply is about all a
small rig such as this would normally require.

Pertinent circuit data is contained in Fig. 1.
The former relay control line connection is re-
moved from terminal #5 on the transmitter power
socket and this pin is used for the keying lead.
Other pin connections are unchanged.

The oscillator grid leak is cut free on the coil
side of the grid condenser, then connected through
an r.f. choke to pin #5, as shown in Fig. 1.
Blocking bias of around 100 volts negative is ap-
plied from an external source through a 250,000-
ohm resistor. Grounding pin #5 keys the trans-
mitter, No other pin connections are changed.

The cathode bias resistor for the 1625s and its
associated bypass condenser are located adjacent
to the screen grid bypags to the side of the oscil-
lator tuning condenser. If a cathode bypass similar
in type to the one used originally for the screen
is available, the two may be mounted togethet” by
removing the existing mounting screws and re-
placing with ones of sufficient length to secure
both capacitors.

ANTENNA POWER
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Fig. I. The transmitter circiit changes, as shown' hére,

can be made in a few moments,
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Neither the under-chassis control relay nor the
one in the antenna circuit is used. In the latter,
the spring contact is soldered directly to the anten-
na post. In the former, the cathode connection is
cut free, the wiring being changed to permanently
ground the cathodes through the added 350-ohm
self-biasing resistor. The former 51,000-ohm stand-
by bias resistor is removed. The oscillator plate
contacts on the control relay are short-circuited by
wiring together the contact connections.

Normal operation of the electric-eye tube is
achieved by removing the two resistors connected
to the eye-tube cathode and replacing them with a
single 2000-ohm 1-watt resistor to ground.

Except for wiring filaments in parallel, the only
other transmitter change is removal of the chassis
ground from the antenna coupling coil. The low
side of this coil is connected to an insulated bind-
ing post installed in place of the antenna coupling
lock. Since the transmitter chassis is common with
the ground side of the a.c. line (the result of a
receiver half-wave rectifier power supply), the
antenna isolation becomes desirable.

Ordinarily, the short antenna used for portable
work loads satisfactorily against the a.c. line as
a “ground.”

The manner of obtaining screen and oscillator
plate voltages is important to the proper function-
ing of this conversion arrangement. A bleeder of
from twenty to thirty thousand ohms should be
used across the power supply. Oscillator plate vol-
tage is obtained from a tap and should be adjusted
to give 150 to 175 volts under load. Screen voltage
should be obtained through a series resistor of ap-
proximately 15,000 ohms connected to B+4. These
points are mentioned for the benefit of the reader
interested only in the transmitter conversion. The
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circuit changes are simple.

required circuit is incorporated in the power unit
to be described in a later portion of this article.
Receiver Electrical Conversion

In principle, the receiver conversion follows the
lines of previous suggestions carried in the pages
of CQ. Filaments are wired in series and a 50L6
is substituted for the 12A6 output tube.

Instead of returning the volume control ground
lead directly to ground, it is connected to pin 7
in the front receiver compartment. This pin con-

Under-chassis view of power-

supply/keyer unit. Note com-

pactness without undue crowd-
ing of parts,
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nects to pin 1 on the rear power socket. The re-
turn then reaches ground through contacts of a
relay in the rear deck of the rack. This relay
operates whenever the transmitter high voltage
is applied, opening the volume control ground re-
turn, This drops receiver gain to a comfortable
level for monitoring the transmitted signal.
Effectiveness of this arrangement requires
changing the ground connection of the 3-uf vol-
ume control line bypass condenser from chassis
to volume control ground return line, This con-
denser is fastened to the inside front of the re-
ceiver adjacent to the control compartment. Since
the case serves as its ground connection, it is
necessary to mount the condenser on an insulated
bracket. This can be made from a composition tie-
point connector. The case is then re-connected to
the volume control ground return as shown in

B e improved by connecting a .0
Dypass condenser acrosg the audio oufpufj This is
most easily done under the chassis and to the rear

ot the set, Pin 5 1s common with the audio output
in on the front receiver plug. No eHort was maae
to Increage bgasiégaa

Ease of tuning, however, will be enhanced if a
wedge-fit knob is substituted for the wobbly,
spline-type currently sold for command receivers.
A simple five-cent plastic drawer pull can be al-
tered to provide a very satisfactory control, The
tapped hole in the base of the pull is first enlarged
with a 7/32” drill. Then excess outside stock is
trimmed off until the base fits freely into the dial
collar. A little pressure will force the new knob
onto the tuning shaft spline.

Fig. 3. Power supply-keyer.
Cl—.1 uf, 600 w.v.
C2—.03 uf, 600 w.v,
C3—.05 uf, 600 w.v,
C4—40 uf, 150 v. filter.

Power supply for the receiver is a half-wave
selenium .rectifier and filter housed in what was
formerly receiver dynamotor DM-32, Once the field
coils and armature are removed from the original
power unit, there is ample space for mounting the
100 ma rectifier, a dual 40-20 uf 150-volt tubular
filter and two resistors. making up the assembly.

The a.c. connection is made by means of a line
cord directly to this supply rather than through
the receiver power socket. Since the supply is a.c.-
d.c. a recommended hookup method is shown in
the circuit diagram. In this way, the receiver may
be used independently of the portable set-up by
merely grounding the volume control line at the
rear socket (pin I to pin 6). The male plug res
moved from the right-hand section of the trans-
mitter rack when installing the receiver compart-
ment makes a handy shorting plug by merely
soldering these two pins together,

Power Supply and Keyer

The over-all schematic for this unit is shown
in Fig. 8. The mechanical and electrical layout
can be seen from the photographs. Perhaps ad-
ditional comment is needed on the power supply
concerning the” small filter employed. Stability of
the converted BC-459 or BC-457 is so good that
further filtering is not required for c.w. operation.
Should a BC-458 (tuned to 7 mc) or an 80-meter
BC-696 be used, a small input filter choke will be
necessary, The lower “C” oscillators of these two
transmitters result in excessive ripple with the
capacity filter alone.

A 5T4 rectifier tube is used since it fits neatly
inside the BC-456 shield.

The built-in electronic keyer uses the author’s
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“self-completing” circuit—so called since a dot or
dash once started completes itself automatically.
This assures freedom from clipping and makes for
easier, more uniform sending.

Electrically, the circuit consists of two stages.
The first, or pulse stage, develops the basic timing
voltage for the automatic dots or dashes. The
second stage shapes the operating cycle of the
keying relay to conform with correct telegraph
mark-to-space characteristics.

Tubes used are 50L6s. These, together with
‘their associated.plate circuit relays, are housed in
the BC-456 shield- enclosiire.

A half-wave selenium rectifier furnishes d.c. for
the keyer and supplies the blocking bias for the
transmitter oscillator keying. The polarity of the
selenium stack should be strictly observed in con-
necting the circuit in the manner shown.

Speed and shaping controls are mounted on the
chassis front to the left and right respectively of
the key lever. The a.c. line switch is mounted on
the speed control potentiometer. The shaping con-
trol adjusts keying from light to heavy to suit the
operator’s particular style. As a general rule, send-
ing with an automatic key sounds better when ad
justed on the “heavy” side since a natural tenden
cy to exaggerate letter spacing is less noticeable.

Fixed adjustment, wiping contact relays of iden-
tical characteristics are a must for the keyer cir-
cuit shown, Either short or long telephone type
2000 to 4000-ohm relays are satisfactory.! High
quality capacitors, preferably of the new plastic-
moulded type, should be used at Cy, C2, and Cs.

Ry in the timing circuit sets dot-to-dash ratio.
Adjustment should be made starting from mini-
mum resistance to a value which gives correct
ratio. Should difficulty with dot distortion be en-
countered, the rule to follow is: if first dots of a
series are foreshortened, add capacity to Cy and
readjust R); if the opposite condition prevails,
increase capacity of (o and readjust Rj;. Note
that this rule applies only when distortion is
present at a setting of R; where the correct dot-
dash ratio otherwise prevails.

Operating Controls

Transmitter high voltage off or on is controlled
by a switch (SW32) in the transformer center
tap. This switch is next to the keyer shaping con-
trol. When thrown to the “on” position, a low:
current relay (Rys) mounted in the rear deck of
the transmitter/receiver rack is energized, remov-
ing the volume control ground return as described
earlier. A second switch (SW3)—a three-position
one removed from the FT-220 receiver rack—is
mounted adjacent to the high voltage control. In
its “up” oposition, a second low-current relay
(Rys) in the power unit is energized. Contacts
are connected to short the oscillator key line and
at the same time reduce final screen voltage to
zero. This serves as a QRP position for QRM-
less setting frequency. With the switch in cen-

1 Both the key lever assembly and keyer relays can be
obtained in limited quantity from Electronic Signal De-
vices, Box 288, San Carlos, Calif.

40

ter position, the transmitter is set for normal
sending with the electronic keyer. In the “down”
position, the key line is shorted for tune-up pur-
poses.

The low-current relays referred to may be any
of numerous listings by surplus houses. Coil re-
sistance is usually five to ten thousand ohms and
appropriate series resistors must, of course, be
chosen. ’

The plate current meter was taken from antenna
relay unit BC-442. This meter has a 10-ma scale.
A length of resistance wire shunted across the
terminals boosts the range to 100 ma. The exact
shunt was found by cut-and-try.

Although available, the original SCR plugs are
not used. Standard octal connectors have been
substituted for utility. The two small SCR female
plugs on the modulator chassis were removed. In
one of these an octal socket was mounted and in
the other a 117 v. socket for the receiver power
cord was placed. Polarity of the latter is clearly
marked to match the polarity of receiver line plug.
This precaution is necessary because of the sep-
arate half-wave rectifiers working off the a.c. line.
Using a common ground and only running a hot
leg to the a.c. is a desirable safety precaution.

A second octal socket is mounted on the back
plate of the transmitter/receiver rack and wired
to the appropriate transmitter plug terminals as
shown in the diagram, All wiring to the original
sockets on the rack is removed. The plug for the
smaller of these is fittted with a banana jack and
rewired to provide the antenna connection for the
receiver. The lead from the socket to the front
of the receiver runs in the channel between the
two compartments. A six-wire power cable was
made up for interconnecting the two units.

For all normal portable operation, a 4-foot whip
of #14 steel wire, fitted with a banana plug to
mount in the jack, provided above serves as the
receiving antenna. This has proved entirely ade-
quate: And it has the advantage of evening up the
ratio of transmitted power to received signal. In
other words, if you hear ’em, you can work ’em.

For transmitting, a short antenna worked against
ground was the system for which the Command
transmitters were designed. In the writer's case,
a 12-foot whip with a universal-type mounting
bracket is used. The whip plus a nominal span of
lead-in usually gives a length which can be satis-
factorily loaded. Except where a direct external-
ground to the antenna coupling coil is needed for
loading, a wire connects the low side of this coil
to chassis, which should be well grounded, and the
antenna is tuned up.

Where the total length of antenna, lead-in and
ground connection exceeds thirty feet, a 50-uuf
sgries variable condenser is required in the antenna
circuit,

The writer has operated the rig described from
a score of QTHs in a half dozen western states.
The dozens of enjoyable QSOs attest to its good
performance. It beats anything of a comparable
nature used in 19 years of hamming.
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POWER HOUSE fortable

Fig. 1. The complete station. From left to right the units
are: transmitter, a-c power supply, and receiver. The hand key is mounted undemeath the -eceiver.

CLYDE C. LARY, W6GCS*

A completely self-contained station made from surplus SCR-274N units.

his article does not deal with the conversion of

the individual transmitters and receivers of the
SCR-274N, but rather is a suggested method of in-
corporating the converted units into an efficient
portable station.

Fig. I shows the portable station ready for opera-
tion simply by plugging in the a-c line cord and con-
necting up an antenna. To the left is the transmitter,
in the center is the power supply built into an old
transmitter cabinet, and to the right is the receiver
covering the corresponding frequencies of the trans-
mitter. The baseboard is a solid piece of white pine,
one inch thick, twelve inches wide and fifteen and
one-half inches long. Under each corner is a rubber
foot. The chrome metal trim on the front of the
baseboard serves not only to beautify, but as a
common ground for all three units.

The receiver is raised to match the height of the
other units by building a small shelf from two pieces
of white pine, 34 X 1-5/8 X 12 inches. A small
metal panel is fitted to the front underneath the re-
ceiver and in this space is placed the hand key with
the knob extending about one and one-half inches
out from the panel. The tail room in this shelf can
be used to hold a key-click filter which is generally
necessary for the SCR-274N.

The antenna changeover switch is mounted on the
upper left-hand corner of the transmitter. This
switch is a simple SPDT knife switch obtainable in

* 400 Sierra Drive, Visalia, Calif.

most dime stores. A No. 12 wire runs across the face
of the units from the switch to the receiver antenna
post.

The Power Supply

A fly-cutter hole has been cut in the lower center
of the front panel to take the 214 inch, 0-200 d-c
milliammeter. [nside the power supply cabinet the
meter is just under and clear of the deck of the
chassis. This meter is connected in series with the
high-voltage lead to the plates of the final amplifier
tubes.

At the lower left of the panel is a key lock switch
of the ordinary auto ignition type. It prevents any-
one, other than the holder of the key, from putting
the station on the air accidentally or intentionally.
Turning this s\v:itch on counects in the a-c line to the
primaries of the three heater transformers. The a.c.
is applied to the primary of the plate transformer
through a switch on the upper right side of the front
panel. Since there is no room for a time delay relay
within the power supply cabinet this switch has been
arranged to prevent the application of the high
voltage to the rectifier tubes before they are prop-
erly heated. The movable lock must be swung to the
right side before this switch can be actuated.

At the right of the milliammeter isa DPDT rotary
switch which throws the high voltages either to the
transmitter or the receiver. Some care must be ex-
ercised here to select a switch with adequate insula-
tion or substitute a relay.

4



Fig. 2 and Fig. 3 show the side and bottom of the

Fig. 2. and Fig. 3. The power supply

is built into an extra transmitter can to

match the other units in the portable
self-contained station.

leads are sufficiently long to reach the sockets on the

power supply. On the top of the deck near the front  backs of the transmitter and receiver. .
panel is the plate transformer. Next is the 3-uf Operation
oil-filled condenser and then the choke, and finally ) . .
the two 816 mercury vapor rectifiers. These tubes .P rac:tlcalbf 1o dxfﬁcultxes_ should t.)e encountered
are mounted in the holes that were once occupied by e{ther in setting up these units or getting them on the
the oscillator and magic eye tubes. The center hole 2! For loudspeaker. reception we havg cut a hole
(where the calibrating crystal was located) is left the rear of the receiver can and a two-inch speak(::r
open for ventilation is mounted over it. A small output transformer is
On the underside of the chassis is mounted the rr'lounted at the s.1de of Fhe spea.ker.' When in opera-
two 24-volt heater transformers and 2}4-volt 10- tion the front middle slide on the lid of the receiver
ampere filament transformer for the rectifier tubes. ° ?A;;.er;led}for sound rele?se.h in Fie. 4 th
On each side of this transformer are the two 50-watt dlt lt € power su;;plly s ?wn In Fig. 4 the meas-
resistors, mounted to the back of the chassis through ~ 4¢9 VO tagt?s were as lollows:
214-inch carriage bolts. The 117 v. a-C line enters F}nal plate......... 650 volts
through a female socket on the back skirt of the Final screen........ 275 volts
chassis; beside it is the a-c fuse. . Oscillator plate. .. ... 235 volts
The heater and high-voltage leads are cabled out Receiver........... 260 volts
through rubber grommeted holes on each side of the =~ With the transmitter in operation the milliammeter
a-c plug. Tube base connectors are used and the  should read about 180 ma.
@ !OVFINAL
oS
P B84+ SCREEN
—WW——
R3
8+ OSCILLATOR
R4
>
8+ RECEIVER
{> RECEIVER HEATERS
TRANSMITTER HEATERS
24 VOLT RED

NIV.ALC,

L]

Fig. 4. Wiring diagram of the power supply.

C1—3.0 uf, 2000-volt oil filled.
R1—6000 ohms, 50 watts.
R2—50,000 ohms, 50 watts.
R3—18,500 chms, 25 watts.
R4—20,000 ohms, 25 watts.
T1—Power transformer 1500 volts
c.t.-iStencor 3535).
To—Filament transformer 216 volts,
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10 amps c.t. (U.T.C. 535).
3, T4—Filament transformers, 24

volts.

HS1, HS2—Hash suppressor
(Millen).

FS1, FS@—Fuse, 500 ma (Little-
fuse).

FS3—Fuse, 6 amps.

CH1—Filter choke, 20 henry,
250 ma (INCA D-4).

SW1—EFort switch (see text).

SWo—Key lock auto gnition

switch.

SW3—DPDT switch h.v. insula-
tion.

M—milliammeter, 0-200 (Triplett).
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RIDER BOOKS THE

EASY WAY

TO MORE ELECTRONIC KNOWLEDGE

for Career Advancement—More Successful Ham Operation

s READ THESE NEW RIDER BOOKS

BASIC POWER ELECTRICITY by Anthony J. Pansini

The important subject of electricity as used in the power field is made
crystal clear in this “picture-text’” book. Every thought, every idea is
Presenoed in both illustrated and text form. Written for those who see
ndustrial and power electricity and electronics as a career. Examples
which explain the text reflect industrial and power electricity numerics.
Price to be announced.

L-C OSCILLATORS by Alexander Schure

Wide use of L-C Oscillators in amateur, commercial and industrial
makes subject important. Covers elements, energy conversion, fre-
quency range and stability ; power consxderations. oscillator efﬂciency.
harmonic generation, series and p: el resonance, critical damping.
Circult analysis, typical circuits discussed.

#166-13, soft cover, 72 pp $1.25

BASIC SERIES by Van valkenburgh, Nooger & Neville, Inc.

The fabulous picture-text books, that teach faster and easier! The theory, principles
and practice of electricity, electronles, synchros and servos, are here presented in a
manner which permits a rapid grasp of the fundamentals of these vitally important
subjects. Over 2,000 specially prepared illustrations present, explain and make every
topic discussed plcture clear.

BASIC ELECTRICITY I#l”, soft cover, 5 volumes, 624 pp., $10.00 per set.

#169H, cloth bound in single binding................ $11.50
BASIC ELECTRONICS #1790, soft cover, 5 volumes, 550 pp., $10.00 per set.
. I#I7OH, cloth bound in single binding................$11.50

BASIC SYNCHROS &

#180, soft cover, 2 volumes, 270 pp., $5.50 per set.

SERVOMECHANISMS  |#180H, cloth bound in a single binding........ e $6.98
ADVANCE YOUR CAREER

WITH THESE BOOKS

INTRODUCTION TO PRINTED CIRCUITS by Robert L. Swiggett,
#1885, soft cover, 112 PP.....c..ccovvrrrieesie e $2.70

BASIC VACUUM TUBES & THEIR USES by Rider & locobowitz,
#171, soft cover, 208 pp., $3.00. #171-H, clothbound..$4.50
HOW TO USE METERS by John F. Rider, #144, soft cover,
144 pp. ..$2.40

FUNDAMENTAI.S OF TRANSISTORS by leonard Krugman,
#1600, SOft COVER ..ot et et s $2.70

Kau
RADIO OPERATOR'S

NSE
- [ Q AND A MANUAL

The BEST book for
PCC License preparation

Covers elements 1 thru 8

ELECTRONICS TECHNOLOGY SERIES
edited by Alex. Schure, Ph.D., Ed.D.

An economically priced series of
books explaining the basic con-*
cepts and principles of individual
phases of electronics technology.
Each book deals with a specialized
subject.

#166  RC & RL TIME CONSTANT.Only $ .90

#166-2 FM LIMITERS & DETECTQRS
Only $ .90

#166-3 FREQUENCY MODULATION..Only $ .90
#166-4 CRYSTAL OSCILLATORS.....Only $1.25
#166-5 A-M DETECTORS ... .only $1,25
#166-6 LIMITERS & CLIPPERS nly $1.25
#166-7 MULTIVIBRATORS .Only § .90
#166-8 R-F TRANSMISSION LINES..Only $1.25
#166-9 AMPLITUDE MODULATION....Only $1.25
#166-10 BLOCKING OSCILLATORS....Only $1.25
#166-11 WAVE PROPAGATION........Only § .90

#166-12 SUPERHETERODYNE
CONVERTERS & 1-F
AMPLIFIERS

#166-15 INVERSE FEE

#£166-16 RESONANT CIRCUITS..

»

Onliy $ .90
.only § .90
Only $1.25

GET YOUR COMMERCIAL TICKET

EASIER WITH. ..

ufman’s

INTRODUCTION TO COLOR TV (2nd Edition) by Kaufman &
Thomas, #156, soft cover, 160 pp ..$2.70

HOW TO SELECT AND USE YOUR TAPE RECORDER by
David Mark, #179, soft cover, 148 pp..............c.......... $2.95

OBTAINING & INTERPRETING TEST SCOPE TRACES by
John F. Rider, #146, soft cover, 190 pp.............coccoeun. $2.40

UHF PRACTICES & PRINCIPLES by Allen lylel #141, cloth
bound, 440 pp. ............. . ...$6.60

TRANSISTOR ENGINEERING REFERENCE HANDBOOK by
H. E. Marrows, #193, cloth bound, 9 x 12’, 288 pp.....$9.95

PICTORIAL MICROWAVE DICTIONARY by Victor J.- Young
& Merideth W. lones, #188, soft cover, 116 pp......... $2.95

BASICS OF PHOTOTUBES & PHOTOCELLS by David Mark,
#184, soft cover, 136 PP.........ooocvieecieieee e $2. 90

BROADCAST OPERATOR'S HANDBOOK (2nd Edition! by

Harold E. Ennes, #138, cloth bound, 448 pp................. $5.40
FM TRANSMISSION & RECEPTION (2nd Edition) by Rider &
Uslan, #102, cioth bound, 480 pp.............ccoeevrveennn.. $4.95

The only book with complete discussion of ans
swers to every technical question in the FCC
Study Guide. Makes it very easy to answer multie
ple choice questions. Used by more than 60 leading

schools. Only $6.60 |

For those who do servicing

Your parts jobber has over 50
Rider titles of interest to you,
plus the new Rider S D O, single
diagrams on TV receivers for
only 50¢ each.

ORDER TODAY! These books are sold by electronies parts jobbers and book stores.

IF YOUR dealer doesn’t have these books, write direct.—Canadian prices 5% higher. W2RID

JOHN F RIDER PUBL'SHER, INC 116 West 14th Street, New York 11, N. Y.

In Canada: Charles W Pointon, Ltd 6 Alcina Ave., Toronto, Ontario ol prices approxrmately 5% higher




PRINTED CIRCUIT

6 METER CONVERTER

Compact, Broad Band
Crystal Controlled

® No alignment necessary . . . Simple to
assemble . . . with snap-on connectors for power
leads! Output IF frequency can be changed by
merely changing the crystal {crystal range of 40
MC to 50 MQ).

Specifications

50-54 MC (51 MC design
center)

1 microvolt or better

(1) 600 KC to 1500 KC

(2) 7 MC to 11 MC

49.4 MC or 43 MC depend-
ing on IF desired {Oscillator
range 40 MC to 50 MC).
150 volts to 250 volts DC
@ 15 ma to 20 ma
Heater Power 6.3 volts @ 600 mo

Freq. Range

Sensitivity
Qutput IF*

Crystal Freq.

Plate Power

Tubes 6AKS RF Amplifier
6)6 Mixer Oscillotor
Sixe {overall) 47 x 314" x 3Vp"”
Weight 3 ounces
KIT  (with ciystal less tubes)......oereeeeeennee $1 0.95
COMPLETE, wired and tested with

$15.95

tubes and crystal
*Specify IF when ordering

HOW TO ORDER

For fastest possible service, crystals, oscillators
and converters are sold direct. When cash accom-
panies order, International prepays postage.
Otherwise, shipment made C.0.D.

XX XXX rxxrrxxrxxxr 2 2 X RN R AN N R R NN RN R R NN RN R R NN R AN NN N RN NN ANNN NN NN ]

ONE DAY

Processing!.

FA-9
CRYSTALS

@

For AMATEURS—
EXPERIMENTERS

Wire mounted, plated crystals for use by amateurs
and experimenters where tolerances of .01% are
permissible and wide range temperatures. are not
encountered.

1500 KC to 50 MC

CIRCUIT: Designed to operate into a load capac-
itance of 32 mmf on the fundamental between 1500
KC and 15 MC. Designed 1o operate at anti-
resonance on 3rd overtone modes into grid circuit
without additional capacitance load. 5th overtone
crystals designed to operate at series resonance.
(Write for recommended circvits)
Pin Diameter .093*

)
W Pin Spacing .486

(FA-9 Fits Same Socket as FT-243)
FREQUENCY RANGE TOLERANCE PRICE

1500-1799 KC 01% $ 4.50
1800-1999 KC 01% 4.00
2000-9999 KC 01% 3.00
10000-15000 KC .01% 4.00

Overtone Crystals—3rd Overtone Operation

15 MC-29.99 MC 01% $ 3.00
30 MC-54 MC 01% 4.00
Overtone Crystals—5th Overtone Operation
55 MC.75 01% 4.50
76 MC-90 MC 01% 6.50

PRECISION CRYSTALS

COMMERCIAL USE

F-6 SERIES
1500 KC~— 50 MC

NOTE: The FA units will not necessarily
have the correct correlation for Com.
mercial use.

For commercial applications, the F-6 type
vnit should be used. Write for details!

One Day Servicel Specify exact frequency and crystal
will be calibrated to .01% or better of this frequency,
when operated in the specified operating circvit.

International (fr_\slul \H';_J:. Co. Inc.

18 N
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DoblA
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AUTHORIZED
DISTRIBUTORS

RCA Tubes and Harvey Service...
For Double Dependability!

HARVEY’s line of RCA tubes is so complete, that HARVEY
can fill virtually any requirement . . . right from stock . . . and

deliver at almost a moment’s notice.

This is particularly important to AM, FM, and TV Broad-
casters, Industrial and Commercial users, Amateurs, and
Service-Technicians, all of whom depend on tubes for sus-

tained operation of important electronic equipment.

Write, Wire or Phone for
PROMPT HARVEY SERVICE

Visit Harvey’s New AUDIO-
torium at 1123 Avenue of the
Americas (6th Avenue) in
New York City.

Telephone JUdson 2-1500

HARUEY

RADIO COMPANY, INC.




Chapter 1l - TRANSMITTERS

Fig. 1. An attractive appearance is easy to attain with 274-N transmitters.

SCR-274N Transmitter Modifications

JAMES N. WHITAKER, W2BFB*

Some helpful suggestions and words of warning to those planning to use these
excellent units for amateur transmitter and VFO applications. Particular em-
phasis is placed on good keying.

ably been the most popular of all war surplus
equipments for conversion to amateur use. The
transmitters are by far the most useful of all units
included. They not only are used as transmitters
directly, but are also very popular as exciters and
variable frequency oscillators for larger transmitters.
As is the case in most war surplus items, the
amateur use of these excellent little transmitters
tequires a certain amount of modification. Articles
too numerous to mention have been written describ-
ing various ways of modifying the units for amateur
service, each modification having its own particular
advantages and disadvantages. With such a well-
designed piece of equipment to start with, it is
reasonable to expect that the most satisfactory modi-
fication would be the one that disturbed the original
circuitry the least. Actually, very little is required
in the way of modifications to the sets which cover
the amateur bands as is. For instance, the BC-696-A
and the BC-459-A cover the 3.4-4 mc band and the
7-mc band respectively. The only absolutely neces-
sary modification to these two units is the provision
of a suitable output connection and a means for
operating the keying relay. It is also generally de-
sirable to parallel the heaters for 12-volt operation.

Tm: SCR-274N COMMAND SETS have unquestion-

#93 Shepard Ave., West Englewood, N. J.

If the unit is to be used as a VFO for driving a
string of multipliers for operation in the higher
amateur bands, it is ‘wise to provide for operating
the oscillator heater from rectified and fairly well
filtered power. This is to prevent the slight amount
of frequency modulation at a 60-cycle rate which is
present in some instarices when raw a.c. is used for
the oscillator tube heater power. This frequency
modulation is not sufficient to be noticeable on the
fundamental or even at twice the oscillator fre-
quency. It is alsp not present in all sets. It is present
in some, however, and in some instance, is very
noticeable on 28 mec.

The power requirement for the oscillator tube is
rather low, and a 250 ma selenium rectifier followed
by about 250 pf of capacity (dry electrolytic) is all
that is required. Listen to the 28-mc harmonic of the
transmitter with a good receiver. If no a.c. hym is
noted, it is safe to say that your particular unit is
free from serious 60-cycle frequency modulation.

The original schematic diagram is shown in Fig.
2. The modification preferred by the author appears
in the modified schematic diagram, Fig. 4, which
includes the changes required to produce satis-
factory keying to be described.

Numerous ways have been suggested for changing
the frequency of the BC-457-A (4-5.3 mc) and the
BC-458-A (5.3-7 mc) to the amateur frequencies.
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Fig. 2. The original circuit of the 274-N series transmitters.

Most of the suggested systems involve modifications .
to the inductances of the oscillator and P. A. tank
circuits. The BC-457-A may be changed to cover
the 3.5 mc amateur band by the simple addition of a
good quality capacitor of between 25 ppuf and 50 unf
capacity in parallel with the oscillator tuning capaci-
tor, and by a readjustment of the variable padders
in both the oscillator and P. A. plate tank circuits.
The BC-458-A may be adjusted to cover the 7-mc
band by simply adjusting the oscillator and P. A.
padder capacitors.

To adjust the BC-457-A to frequency aftér adding
the capacitor .to the oscillator circuit, insert a 4-mc
crystal in the crystal socket. (An FT-243 type
crystal is excellent for this purpose, and is inserted
in the socket using pins.3 and 7.) Next, remove the
cover from the oscillator coil and capacitor assembly,
using care not to disturb the iron core setting

Fig. 3, illustrating the loca-

tion of the mounting holes

for the time constant ca-
pacitor C69.
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{screwdriver slotted screw on top, sealed with blue
glyptal). Cut a screwdriver opening in the end of
the ‘shield opposite the variable capacitor 'shaft.
Loosen the setscrews which lock the capacitor
shaft, and replace the shield cover over the oscil-
lator tuning assembly. Turn on the transmitter, and .
witli the tuning eye in place, adjust the main tuning
dial to 5.2. Adjust the oscillator padder until the
eye indicates resonance with the crystal. The oscil-
lator is now operating at 4 mc. Remove the oscil-
lator tuning assembly cover, tighten the capacitor
shaft lock setscrews, and replace the cover.
Tune the fixed padder of the P. A. stage for
resonance as indicated by a minimum of P. A. plate
current. If the iron cores in the tuning coils have not
been disturbed, or if the coils have not been modified,
the tuning will track over the entire range, and the
new range will be 3.4 to 4.1 mc. The dial may be
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Fig. 4. The circuit of the modified transmitter. K53 is used as the keying relay.

C58A, B, C—.05 uf C64—.002 puf
C59--.00018 uf C65—Amp. tuning
C60—O0sc padder C66—.01 uf
C61—.006 nf C67—Amp. padder
C62-—Fixed neut, cond. CE68—3unf

C63—O0sc. tuning

C69—See text

C70-—25 to 50 upf (BC-
457A only)

RL50, RL51—42 ohms

R67, R72, R75—51K

R68, R76—20 ohms

R69—1 meg.

R73—10K

R74—15K

R77—390 ohms

R78—51 ohms

S1—Push button osc. test
switch

" covered with paper and a new scale inscribed there-

on, or the dial may be removed and turned down on
a lathe, repainted, new calibration lines painted on,
and new numerals added. (A handy numeral set is
included in most popular panel marking decal sets.)
The same general procedure is used when tuning up
the BC-458-A for operation in the 7-mc band, ex-
cept that a 7.5-mc crystal is used.

If the adjustment of the iron core has been dis-
turbed, the transmitter may be completely realigned
by first adjusting the oscillator section for the de-
sired frequency coverage by tuning the padder ca-
pacitor at the high frequency end of the tuning
range, and by adjusting the iron core at the low
frequency end-of the tuning range. It may be neces-
sary to repeat this several times to obtain the de-
sired frequency spread or to obtain coincidence be-
tween the frequency and the calibration of the dial.

Having adjusted the oscillator, the P. A. tank
tuning may be made to track with the oscillator by
using a similar procedure. Adjust the capacitance
trimmer at the high frequency end of the tuning
range, and adjust the inductance trimmer at the low
frequency end of the tuning range, repeating the two
adjustments until perfect tracking is obtained. This
is the same procedure as is used in adjusting the
gang-tuned stages of a receiver.

Tf the SCR-274-N transmitter. is to be used as a

complete transmitter, or if it is to be used as a
keyed VFO, it will be necessary to clean up the
keying. Many systems suggested in the past include
radical modifications, with the installation of vacuum
tube keyers in some instances. Let us bear in mind
that whenever we make changes in one of these
units, we are modifying a piece of precision appa-
ratus and should disturb it as little as possible.

Fig. 5. Side view of the transmitter showing capacitor
C69.
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Fig. 6, L., the keying
oscillogram  before
modification, and Fig.
7, showing the im-
provement attained.

Therefore, why not use the keying system included,
after cleaning it up so that it is free from clicks,
thumps, and chirps?

‘We have 12.6 volts available from the tube heater
supply. From this we can get approximately 17.5
volts of d.c. for operating the keying relay by the
simple addition of a low voltage senenium rectifier
and a high capacity electrolytic capacitor. The key~

ing relay will follow keying up to more than 40
words per minute with the power thus supplied if the
relay armature and contacts are carefully adjusted.

The keying relay is quite noisy as it is. If this
noise is objectionable, a short piece of small rubber
tubing, soft plastic tubing, or “spaghetti” tubing
may be placed over the armature arm stop. If this
is done, the armature arm will require re-adjust-
ment so that the relay contacts will open when the
relay coil is de-energized. The contacts should be
adjusted until the P. A. cathode circuit is closed
just slightly before the relay armature comes to
rest on the pole face of the relay coil. The contacts
closing the circuit to the oscillator plate supply
should be adjusted to close before the P. A. cathode
circuit is closed. This is important if the operation
is to be free from a keying “chirp.” If the oscillator
plate circuit is closed slightly ahead of the closing
of the P. A. cathode circuit, the oscillator frequency
will be stable before the power is actually applied to
the P. A,, and the “chirp” will not be present in the
transmitter output.

The keying waveform before modification is
shown in Fig. 6. Note the sharp spike just ahead
of the main keying pulse, and the high amplitude of
the start of the pulse. The sharp spike is caused by
relay chatter, and the high amplitude at the start
of the pulse is due to power supply regulation. Both
of these faults are corrected very nicely by the
addition of the time constant in the keying system,
as is indicated in the oscillogram shown in Fig. 7.

The time constant which has been added to the
keying circuit is a bit unusual in its operation,
While the relay is open, the potential appearing in
the cathode to ground circuit of the P.A. tubes will
charge capacitor Cw through resistor Ru. When the
relay closes, the terminal of Ce, which connects to
the P.A. tube cathodes, is connected to ground. Ce
then discharges through Ru, placing a negative
potential upon the grids of the P.A. tubes, momen-
tarily holding them at cutoff. As the charge is re-
diuced in Ce, the potential across R is reduced,
and the P.A. tubes start operating normally, until
the full output is reached. This delaying action is
just sufficient to produce 'a starting slope of ap-
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proximately 2 milliseconds duration in the keying
pulse, resulting in the desirable keying pulse shape
shown in Fig. 7.

Figure 5 shows the location of Ce. This ca-
pacitor is a Solar No. XEMRBW&6-1. This same
type of capacitor is produced by several other
manufacturers. (The JAN type designation is
CP68BIEF105WK. These units are generally avail-
able in the surplus market at less than one dollar.)
The mounting of this capacitor is rather simple. It
involves the drilling of two one-half inch diameter
holes and one small screw hole. One existing screw
hole is used. This existing hole is used to fasten a
wire clamp on the underneath side of the chassis.
This wire connects to the antenna shorting relay.
The antenna shorting relay is removed, and the
wire is therefore no longer needed. The wire clamp
bracket and the wire are both removed. The screw
which originally held the clamp in place is now
used to fasten one end of the capacitor bracket. The
two 3-inch holes and the small screw hole are
drilled in line with the wire clamp screw hole and
spaced as shown in Fig. 3.

One very convenient arrangement when using a
SCR-274N transmitter as a complete transmitter for
phone-cw, work in the 3.5-4 mc band is shown in
Fig. 1. The assembly pictured consists of a BC-
457-A modified, as shown in Fig. 4, together with
power supply and modulator units, all mounted on a
standard 19-inch relay rack type of panel. The sche-
matic diagram of the power supply, modulator, and
the incidental connections between units and to the
pilot light, switches, etc., is shown in Fig. 9. This
arrangement includes a power switch and fuse, a
pilot light, a plate current meter, an r.f. output am-
meter, and a “phone”-“push-to-talk phone”-“c.w.”
selector switch. When operating “push-to-taik”
phone, the push-to-talk switch connection is plugged
into the telegraph keying jack.

An additional filter section is added to the P.A,
plate power supply system when the unit is operat-
ing as a phone transmitter. This provides ample
filtering to produce a hum-free signal for phone
work. Type 1625 tubes are used in the modulator,
since they are also used in the transmitter, Type
807 tubes could be used with identical results. Either
type will provide sufficient power for producing
100% modulation of the power amplifier.

The panel used for mounting the entire system
is made from 3/16-inch thick 24ST aluminum, 19
inches wide and 104 inches high. A cutout is made
in the center of the panel to accommodate the trans~
mitter. The transmitter is mounted in place by



means of two 5-inch lengths of 3-inch by 3-inch
aluminum angle, screwed to the top and bottom
of the transmitter and to the panel. The power
supply and modulator units are built on 5 by 10”
standard chassis and are mounted end-on to the
panel, with standard chassis panel brackets, two to
each unit. The rear view of the unit, Fig. 8, shows
the appearance of the completed assembly.

The power supply described delivers 470 volts at
170 milliamperes. Under these conditions, the a.c.
ripple voltage is 9 volts r.m.s., or 1.92%. The output
of the transmitter on c.w. is 38.5 watts, with an
input of 56.4 watts to the p.a., representing an effi-
ciency of 68%. The r{. current into a 52-ohm load
is 0.86 amperes. The output when operated with
telephone modulation is reduced slightly dué to the
additional load on the power supply by the modula-
tor tubes. The output under these conditions is ap-
proximately 35 watts.

Theé values given in the parts list of Fig. 4 are
taken from the instruction book covering this par-
ticular equipment, with the exception of Ce and Cn,
and are listed for the convenience of those who may
not otherwise have access to this information.

The SCR-274-N transmitters will perform very

Fig. 8. Rear view of complete phone/c.w. transmitter.

satisfactorily if treated properly and if not altered
unnecessarily. Make as few changes to the frequency
determining portions of the circuit as possible; don't
try to overload the output stage, regulate the plate
supply to the oscillator and to the screen grids of the
power amplifier, and you will have a signal that will
be outstanding in quality and a joy to copy.
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{See Fig. 3)
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Fig. 9. The power supply, modulator, and interunit cabling.

C1—500 uf, 25-volt dry 20C64 chokes
electrolytic R1—5K, 20 w., wire-

C2—1 pf, 600 v., oil wound
filled R2, R3—500 ohms, 1 w.

C3—10 uf, 600 v., ofl R4—250 ohms, 5 w.,
filled wirewound

C4—4 uf, 600 v., oil T1—6.3 'v. at 3 amp, fil.
filled trans. .

C5——40 pf, 150 v., dry T2—Plate and filament
electrolytic: transformer, 400 v.

L1, L2—Thordarson T-

each side c.t. at 250

ma, with 6.3 and §
v. windings
T3--Mike or line to grid

trans.

T4—25-watt modulation
transformer, select to
match p.p. 807s to
3,000-5,000 ohm
foad

S1—S.p.s.t. toggel switch
S2—Three-pole, 3-posi-

tion wafer switch

SR1—Seletron 1M1 sele-
nium rectifier

Fl—Bussman type 3AGC
3-ampere fuse

11—6.3-volt pilot lamp

J1—Single-circuit jack

M}—-0-300 ma d.c.
miliammeter

M2—0-3 amp r.f. am-
meter

]



Variations in the Modification

Gor §0 and #0 Melerd

E. B. McINTYRE, W3KHJ*

'l‘m:. PURPOSE of this article is to describe one pos-
sible conversion of the ARC-5, or ATA and
SCR-274N into a useful 40 and 80-meter v.f.o.
Originally this unit was an aircraft command set
and hence used the 24-28 volt d-c supply of the
plane as its primary source of power. Unlike many
other pieces of surplus equipment these units will
operate efficiently with only a minimum of modifica-
tion. As a matter of fact, so little time was spent in
connecting them up that it was decided to rebuild
them into a rack and panel unit. Thus, we have the
foundation of a good ham station with very little
encroachment on our time and expense account.

The Circuit

The ARC-5 transmitters are essentially m.o.p.a.
A type 1626 (while the 1626 is a more stable
oscillator tube, the 12J5 can be substituted) with
the plate grounded for r-f is used as a modified
Hartley master oscillator. A pair of 1625 tubes (807
with 12.6-volt filaments) are paralleled and form the
final amplifier. Grid neutralization is used in this
single-ended final stage with the out-of-phase volt-
age being fed back into the grid coil through a fixed-
tune condenser.

The original aircraft antenna was loaded by a
combination of rotary link and loading coil. The
antenna connects directly to the loading coil through
the relay K54. A rotary link is inserted in the final
amplifier plate tank and is connected through to the
loading coil with a moving tap. The tap on the
loading coil is arranged to roll along the turns of the
coils as it is turned by means of a gear system that
extends through the front panel. This type of

¥ 220 ForestGlen Rd., Silver Spring, Md.

coupling is especially useful when loading up a
Marconi or end-fed Hertz antenna.l

The maximum power output of the transmitter
while in the plane is about 40 watts on c.w. and 15
watts output on phone with 100 per cent modula-
tion. The model ATA, however, uses screen modu-
lation and has only a power output of about 10 watts
on phone. The modified transmitter uses much
higher plate voltages and a maximum power input
of between 100 and 150 watts may be expected.

These transmitters also incorporate a 1629 (magic
eye tube) which is used as a crystal-controlled cali-
bration oscillator. This oscillator does not controt
the frequency of the transmitter at any time, but
simply acts as a check on the calibration of the
master oscillator. Most of the units are supplied
with a calibration crystal of 3500 kc (BC-456A
unit) or one of 8870 kc (BC-459A unit).

Electrical Modifications

Certain modifications should be made before the
transmitter is put into operation. These modifica-
tions are as follows:

1. Remove R71.

2. Run lead on VT 138 pin 7 to VT 138 pin 2 and

ground pin 7.

3. On one VT 136 pin 7 is grounded, on the other
VT 136 pin 7 is ungrounded. Work with the
ungrounded lead. Remove lead to VT 136
#in 7 and run to pin 1. Ground gin 7 (thus
pin 7 in both VT 136 tubes will be grounded
and one side of the filament input circuit will
go to ground).

4. Disconnect K53 connection to plug terminal
5 and 6. Remove relay.

5. Disconnect K54 and remove.

6. Remove R70.

The 390-ohm cathode resistor, R77, used with the
1629 should be replaced with a 1000-ohm 14-watt
resistor. The cathodes of both of the 1625 tubes are
then tied together and grounded through a SPST
switch. This switch serves as a TUNE-TRANSMIT
switch enabling the operator to open the cathode
circuit of the final amplifier so that the oscillator
may be zero-beat without undue interference. A
power supply giving 12.6 v. a.c. (6.3 v. transformers
in series are satisfactory) and d-c voltages from 500
to 750 at 200 ma and 150 to 250 v. at 50 ma is re-
quired.

In certain cases (ours included) it may be ad-
visable to remove the loading coil in the antenna
circuit completely. This coil will soak up quite a
lot of the r-f that should be in the antenna. When
using a coax line the center conductor may be tied
into the rotary link in the final tank coil and the
link used to load the antenna. The other side of the
link is already grounded and it is only necessary to
ground the outer braid of the coax line.!

1 See footnote 1 in WQZJB conversion.

Bottom view of SCR-274Ns showing units rack-mounted
with switching circuits in between.



of the SCR-274N

Mechanical Modifications

The mechanical arrangement of the ARC-5 did
not harmonize with the rest of our rig and it was
decided to rebuild into a relay rack. After some
thought we evolved the arrangement shown in
Fig. 1. The 3.0 to 4.0-mc transmitter is on the left
and the 7.0 to 9.1-mc transmitter is on the right in
the illustration. Above the two v-f-o control dials.
The dials are combination indicator and panel
lights. They may be adjusted to throw a beam of
light in any direction along the panel. A single meter
with meter switching is employed in conjunction
with a 2-pole 11-position switch and the oscillator
plate, finalgrid, finalscreen, or final platecurrentsmay
be read. Positions are also used to show the oscil-
lator and final plate voltages. The details of this
arrangement are not shown here since they may be
quite easily worked out and will vary according to
the number of meters the reader may have at hand.

The transmitter filament, oscillator plate, and
final amplifier circuits are switched by means of the
3-position 3-pole switch in the lower center of the
panel. The key jack is directly below this switch,
The toggle switch to the right of the key jack is for
SEND-RECEIVE and the toggle to the left is for
TUNE-TRANSMIT. A pair of indicator lights in the
upper center of the panel show which transmitter is
in use. The pilot lights may be operated from the
12.6-v. filament supply by inserting a separate
47-ohm 1-watt resistor in series with each 150-ma
pilot lamp.

To rebuild the ARC-S into this arrangement it is
first necessary to remove the front panel of the
transmitters. Removing the front panel may prove

Transmitters

to be the most difficult part of this operation. First
remove the dust cover, all of the tubes, the calibra-
tion crystal and all of the knobs and dials. The
antenna tuner will also come off as it is mounted to
the front panel and chassis with 348 screws.

Aluminum rivets fasten the front panel to the
chassis, but the heads of these rivets (three on each
side and one on top center of the chassis) may be cut
off with a cold chisel or drilled out. This permits
removal of the front panel from the transmitter unit.
The front panel of the relay rack may now be marked.

When two of the transmitter units are placed side
by side there is sufficient space to mount a narrow
chassis between the two and still put them in a
standard rack mounting. We decided to place the
VR-150 voltage regulator on this small chassis along
with the dropping resistors, switches and cable con-
nectors from the power supply. The dimensions of
this chassis are 1134 x 314" x 3", As a matter of
fact, a doubler stage could also be built into this
chassis if it is desired.

The three units are laid out side by side and bolted
together to form one complete unit. The front panel
is a regular 19” x 7' plate of black crackle 1/16"”
inch steel. The layout for drilling the panel requires
a little extra care, although bushings should be used
where possible to allow for a much greater tolerance.
The meter, switch and screw holes may be laid out
and drilled without difficulty. When the front panel
is completed it is secured to the transmitter unit
with two standard chassis end brackets and the
various switch shafts and screws through the front
panels. Two extra brackets in the center will add
considerably to the rigidity of the completed unit,

VT 437 (826)
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‘TRANSMITTER
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Diagram of the SCR-274N before any modifications have been made. All modifications described are based
on this circuit.
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We tried several different keying circuits and
finally compromised on the simultaneous keying of
the oscillator plate and the final screen voltages.
This will allow break-in operation while keying the
cathodes of the final amplifier will not. A keying
relay is used which has been mounted on the rear
of the small center chassis. The note sounds very
good even though the oscillator is being keyed.

With a power input of about 100 watts we have
found the performance of the ARC-5 excellent.

Gor 40 and 20 Melers

EDWIN W. HANNUM, W2VNU/8

By the simple expedient of switching the fixed air
padder (across the PA coil) in and out of the circuit,
efficient operation may be realized on both 20 and
40 meters. It is necessary to uncouple the PA tun-
ing condenser from the drive and shaft mechanism
and run its shaft out the side of the unit through a
fixed or flexible coupling. This shaft is at ground
potential. The oscillator tuning remains unchanged.

Only 20-meter operation was contemplated at
W2VNU/8 so band switching was not incorporated.
The “hot” end of the fixed air padder, C67, in the
schematic was disconnected. There is, however,
sufficient space along the side of the unit to mount a
SPST switch for bandswitching.

Born 11 and 10 Melers

VINCE DAWSON,WQZJB 1t

As MIGHT BE EXPECTED, our particular interest is
a v.f.o. combination capable of working from
11 to 2 meters. The SCR-274N series, particularly
the BC-458A and BC-459A, provide a ready
answer to the problem. The former unit.tunes
initially from 5.3 to 7 mc, and the latter unit covers
the range 7.0 to 9.1 mc. On 11 meters we use the
4th harmonic of 6.79 to 6.85 mc, on 10 meters we
use the 4th harmonic of 7.0 to 7.42 mc, on 6 meters
the v.f.o. is between 8.33 and 9.0 mc, while for 2-
meter operation we use the 18th harmonic of 8.0 to
8.2 mc.

A first inspection will confirm that little conversion
work is necessary to get these v-f-o units on the air.
After a clean up with a few drops of light oil mixed
with some carbontet applied with a stiff brush, the

t 44 James St., New Hyde Park, N. Y.
tt VHF Editor, CQ.

top shield is taken off by removing the small screws

" holding it in place. Then, if the unit is to be used

strictly for v-f-o operation take the coiled spring
lead that is actuated by the antenna change-over
relay and solder it to the antenna feed-through post.
Note at the same time that variable link coupling is
used from the 1625 plates to the variable inductance.
By rolling the inductance to 0" on the dial it is
effectively removed from the antenna circuit, mak-
ing a straight lead from the link to the antenna
relay.l A coax cable is then used from the antenna
post to transmitter. An adaptor for coupling the
v.f.0. to a crystal stage is shown in Fig. la.

The filaments of the 274N are wired in series-
parallel for a 24-28 d«c volt input. Since 807s re-
quire different sockets than 1625s and since there is
no 6.3 volt equivalent to the 1626, it is suggested
that a 24-volt output transformer be obtaineg that
is capable of supplying about 2 amps. These are now
becoming fairly common and should be available
from most jobbers.?

The next step is to remove the bottom plate and
locate relay K53 which is mounted in the middle of
the unit on the left side. This midget relay switches
the plate voltage to the VT137 (1626) and shorts
out the biasing resistor R75 (51,000 ohms). Either
remove this relay entirely from the unit or tie it
down in the energized position. If the relay is re-
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Fig. 1a. Adaptor for cou:rling v.f.o. to crystal stage
Fig. 1b. Alternate method for coupling to driver stage

moved, the cathode wires from the 1625s should be
grounded to the chassis and the red lead carrying the
oscillator plate voltage from socket pin 3 to R68
is resoldered directly, in place of running through
the relay arms. .

It is often worth while to use the magic-eye (1629)
and crystal calibrator unit to check the v..0. in the
absence of frequency standard. This un + normally
would have used the 24-volt d-c filament voltage as
the bias on the cathode of the 1629 throu h resistors
R77 and R70. To change this part of the circuit
over to a-c operation disconnect the cathode lead of

(Continued on page 87)

1 By choosing a reasonably emall length of coaxial cable to con-
nect to the transmitter the ‘‘antenna” coil of the 274N may be
used as shown in Fig. 1b. The length of cable, L, multiplied by
the capacity of the coax per foot (from the manufactures data
this is usuaily equal to 20 to 30 44f per foot) resonates with L§2
and its associated link tprovided L is short compared with a
quarter-wave at output frequency. .

2 The 1625 sockets can be modified in accordance with instruc-
tions given on page 27, January 1948, CQ; in the article by
W2CVV, “Mobile With the SCR-274N.” For 12.6-v. operation
the filaments should be wired as outlined by W3KH].

Rear view showing voi’age-regulated power supply
and-method for switching power between the two units.



the 1629 (pin 8) from the junction of these two re-
sistors. Then solder a 2500-ohm 2-watt resistor
between the cathode and chassis ground. The magic-
eye now operates normally with the eye closing when
tl{e v-f-o frequency equals the frequency of the
calibrating crystal.

Power Supply and Connections

We were able to obtain a dual rack for our two
v-f-0 units. These also have socket connections at
the rear for the control and power plugs. By remov-
ing the screws at the back of the power receptacle
box all the wiring becomes accessible. It is best to
remove all of the wiring and start out fresh.

Remove the small socket and replace it with a
4-prong socket to handle the voltages coming from
the power supply. In the center of the power recep-
tacle box mount a DPDT toggle switch. This
switch is to be used to switch tﬁe plate and screen
voltages from one v.f.o. to the other. The filaments
of the two units are wired in parallel.

and checks on the output and drift we arrived at
these voltage and current ratings. For strictly stable
v.f.0. operation, not more than 300 volts at 100 ma
on the plates of the 1625 amplifiers, and 210 volts
on the oscillator stage. If the unit is to be used on
either 40 or 80 meters 500 volts at 200 ma can be
used and still afford a reasonably clean-cut signal.
The oscillator voltage must be well-regulated and a
suggested power supply is shown in Fig. 2. Two VR
105 tubes in series keep the oscillator plate and am-
plifier screens down to a current drain of between
30 and 40 ma, by providing 210 v. of stabilized d.c.
The double section filter in the power supply is
worth while, thus keeping the ripple content down.

To set the v.f.0. to a spot frequency chosen on the
receiver, a calibrating switch is included in the power
supply proper. Since the two units are mounted
side by side it enables the operator to set up without
causing needless QrM by having the entire trans-
mitter on the air.

Keying

Many types of keying circuits have been tried
with this v.f.o. For the author the most satisfactory
has been to use relay K53 and key the cathodes of
the 1625 amplifiers. This relay will operate nicely
from a 22-volt battery, or through a 10-watt 17,000-
ohm resistor from the 300-volt supply. The relay
draws about 16 ma from either the battery or the
dropping resistor.

13H. 430 MA. SH.150MA.

8- SPST MASTER
S$2-SPST CALIBRATION

SWITCH
SW,

Fig. 2. Voltage re ula!edéaower supply recommended
for use with the SCR-274N as a v.f.0.

A well-regulated power supply is the key to the
stability of any v.f.o. After a number of experiments

160 Meters

Putting a Command-Set (SCR-274N) transmit-
ter on 160 meters is quite simple, if the following
method is employed. -Although used specifically
with the BC-457, it appears equally applicable to
other models.

Oscillator

Remove the shield can covering the osci]la.tor
coil and padding condenser. Without dismounting
the coil form, strip the wire from it; both the
farge winding qud the small one connected in the
filament circuit. Do not, however, disturb the 1625
grid coil which is inside the form.

Rewind the larger coil with thirty-six turns of
No. 20, enamelled wire. Close wind the first thirty-
three turns, starting at the bottom of the form an‘l
complete with the final three turns spaced in the
grooves at the top of the form. The winding mus:
be put on tightly to prevent the turns from slipping.

The cathode of the oscillator tube is tapped on
the eighteenth turn from the bottom of the winding.
Cut loose the oscillator tube filament terminals
from all other circuits and cbnnect them directly
to the filament heating circuit. Set the oscillator
padding condenser to maximum capacity. Then
replace the shield and turn the oscillator slug half-
way in.

Under the chassis, remove the black wire between
the oscillator coil terminal strip and the neutraliz-
ing condenser. Move the 15,000-ohm, 1625 grid-
bias resistor and its bypass condenser to the termi-
nal previously occupied by the neutralizing conden-
ser lead.

The magic eye assembly is not used, and the
neutralizing condenser may also be removed if de-
sired.

Amplifier

Remove the amplifier coil form from the chassis
and strip off the old winding. Tightly rewind
with 34%% turns of No. 18 enamelled wire. Close
wind thirteen of them in the space at the bottom of
the form. Continue close winding in the upper part
of the form for 18%4 turns. Finish off with three
turns space wound in the grooves on the foiu.
Replace the coil.

Remove the antenna loading coil and connect the
variable link to a coaxial output connector. If
later it is found that this does not give. enough
coupling between the antenna and amplifier, a few
turns of insulated wire may be wound over the
amplifier coil and connected in series. with the
variable link. .

After the coils are modified, apply low voltage
to the transmitter and tune the amplifier padding
condenser for minimum plate current. Experi-
mentally adjust amplifier and oscillator coil slugs
for best tracking of the two circuits across the band.

3%



On 15 Meters - UUICkI

H. N. LEM, W2CTE*

Another of the apparently endless uses of the
versatile BC-459—getting on 21 mc. with o mini-
mum of fuss and bother. —Editor.

Command-Set transmitters can be converted to
cover the new 21-mc band with a minimum of effort.
Two conversions, applicable to the BC-459A (7-to-
9.1 mc.), and the BC-458A (5.3-to-7 mc.) trans-
mitters are described below. The simpler conver-
sion consists of shifting the oscillator tuning range
to cover 10.5 mc. to 10.725 mc. and operating the
parallel 1625's as frequency doublers. To accomplish
these objectives, do the following:

Next, remove three turns from the top of the ampli-
fier tank coil.

The amplifier padder now becomes the main
tuning condenser. Remove its shaft lock, and add
a shaft extension, plus a knob, for easy adjustment.
It may be necessary to dismount the padder from
the chassis to remove the shaft lock and to enlarge
the hole in the side of the chassis to accommodate
the shaft extension:

Mount 2 midget phone jack in the lower left-
hand corner of the panel, and connect it between the
1625 cathodes and ground. Bypass the cathodes to
ground with a .001 uf. ceramic condenser.
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Fig. . Modification schematic. The dotted lines enclose the optional doubler
stage, which affords added output and stability.

BC-459A

Oscillator: Decrease the capacity of the padding
condenser, located under the oscillator shield can;
so that the oscillator tunes to 10.725 mc. when the
dial is set to 9.1 mc. The shield must be in place
while checking frequency. '

Amplifier: First, disconnect both the amplifier
tuning condenser (the one ganged with the oscilla-
tor condenser) and the neutralizing condenser.
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Connect the power supply, plug a key in the jack,
check your frequency, tune the 1625 plate tank to
resonance, couple an antenna, and you are on 21 mec.

BC-438A
In addition to the above, putting the BC-458A on
21 mec. requires modifying the oscillator coil as well
as the amplifier coil. Remove five turns from the
top of the oscillator coil, and rewind the amplifier
coil. The new winding consists of five turns of the
original wire, wound to occupy every other groove



on the coil form.

(Using o conventional frequency doubler as an
output stage always incurs the risk of radiating
appreciable power at both the subharmonic and har-
monics of the desired output frequency. A link-
coupled antenna tuner will greatly reduce the pos-
sibility of such spurious outputs reaching the anten-
na. Another possibility is to divide the parallelled
1625 grids and excite one from the present point on
the oscillator coil assembly and the other from the
point previously connected to the neutralizing con-
denser. This will convert the 1625 stage to a push-
push doubler, increasing doubling efficiency and de-
creasing the probability of output on other frequen-
cies. Also, note W2TCE'’s improved conversion
described below. —Editor.)

A More-Efficient Conversion

After the thrill of the first few contacts on the
new band has worn off, you may desire to go a
step further and add a 12A6 frequency doubler
between the oscillator and the 1625's. The added
stage will permit the 1625's to operate as straight
amplifiers, resulting in increased 21-mc output. 1t
will also improve stability, because of increased
isolation between the oscillator and the 1625’s.

The portion of the diagram (Fig. 1) between the
dotted lines gives data on the new doubler stage.
To accommodate it, strip all connections from the
1629 tube socket and the crystal socket. Reconnect
power leads removed from them to the power plug
at the rear. Replace the 1629 socket with a piece
of scrap aluminum upon which L1, the slug-tuned
12A6 plate coil, is mounted. Rewire the former
crystal socket for the 12A6.

Note that the connection from the oscillator coil
that formerly went to the 1625 grids now goes to
the 12A6 grid, while the 1625 grids are connected
to the 12A6 plate through a .001 uf. condenser.

Comect the grids of the 1625’s to ground through
a one-milli-henry r-f choke and a 20,000-ohm, 5-
watt resistor. Raise the value of the former 1625
grid resistor—now the 12A6 grid resistor—to 68,
000 ohms.

Tuning The Doubler

Insert & 0-10 ma. meter between the amplifier
grid resistor and ground. With the plate and screen
voltage removed from the 1625's, tune the oscillator
to the center of the 21-mc band (21,225 kc.), and
adjust the slug in L7 for maximum meter deflection.
It should be about five milliamperes at the center
of the band, dropping fifteen to twenty per cent at
the ends of the band.

If the grid current exceeds five milliamperes,
decrease the size of the coupling condenser between
the 12A6 and the 1625’s or increase the value of the
12A6 screen resistor.

Neutralization of the 1625’s was not found neces-
sary. If instability is noted, try different 1625's:
they are still cheap on the surplus market.

20-Meter Operation of the BC-459A

This is an improvement over the method sugges-
ted by W2VNU/8 (July, 1948, CQ, page 44).
Instead of switching out the padder (C67) switch
out the main tuning condenser (C65). With this
arrangement the tuning condenser does not need
to be disconnected from its worm drive shaft, and
hence will still track perfectly on 40 meters. When
operated on 20 meters, one of the two condensers
must be tuned and this is more easily facilitated
by cutting another hole in the chassis and adding
a shaft extension to C67. An ordinary SPST
power toggle switch works very well as a band
switch. I have also found that the tuning is quite
broad and the final tank condenser need not be re-
tuned over the whole 20-meter band.

Willem Van Aller, W2VIK

20 and 40 Meters With the BC-459 A Transmitter

By the simple expedient of switching the fixed air
padder (across the PA coil) in and out of the circuit,
efficient operation may be realized on both 20 and
40 meters. It is necessary to uncouple the PA tuning
condenser from the drive and shaft mechanism and
run its shaft out the side of the unit through a fixed
or flexible coupling. This shaft is at ground po-
tential. The oscillator tuning remains unchanged.

Only 20-meter operation was contemplated at
W2VNU/8 so band switching was not incorporated.
The *hot’ end of the fixed air padder, C67, in the
schematic was disconnected. There is, however,
sufficient space along the side of the unit to mount a
SPST switch for bandswitching.

Edwin W. Hannum, W2VNU/[8

SCR-274N Keying Filter

There seem to be thousands of different ways
of keying the 274N transmitters, but judging from
the number of chirpy and burpy notes on the air,
a lot of them are pretty bad. Plate, cathode, or
center-tap keying will give you two choices. One,

OSCRLATOR PLATE POWER AMDLIPER

I
I 01N gy,

=

8-10 HENRY
100 MA.
FILTER CHOKE

KEY OR KEYING AELAY

230 VOLTS WELL REGULATED

a signal with lots of chirp and no click, or two,
a signal with lots of clicks and no chirp. This all
depends actually on the amount and type of keying
filter. We have examined these different methods
using oscillographic techniques. The circuit shown
was finally worked out as the best solution. Using
the BC-696A we have absolutely no chirp or click
on 80 meters. With the BC-459A on 40 meters
there is a very slight chirp of about 10 cycles,
Keying the oscillator alone is not entirely satis-
factory as this will allow the final to break into

parasitic oscillations.
Bill Orr, W6S Al
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Break - in With the 274N
FRANK A. MOHLER, W2IAZ

187 Broad St., Eatontown, N. J.

After converting an ARC-5 “Command”
transmitter by following standard procedures,*
I first keyed it in the common B+ lead to the
oscillator plate and amplifier screens. This ar-
rangement produced a noticable keying chirp.
Next, I tried straight cathode keying of the
1625 tubes. This system worked well, but the
constantly-running oscillator prevented work-
ing “break-in.”

My next step was to combine the advantages
of the two keying methods. This was done by
the method sketched in Fig. 1. I connected the
coil of the original transmitter selector relay,
K53, between the cathode terminals of the
1625’s and the key jack. I fed the oscillator
plate current through the same set of relay
contacts originally used for this purpose. The
other pair of contacts control a 117-volt, a-c,
antenna changeover relay, which is mounted
near the amplifier plate coil. In addition, I
connected a 1000 pfd., 25-volt, electrolytic con-
denser across the relay winding.

Operation

Upon pressing the key, the 1625 cathode cur-
rent flowing causes K53 to close. This, in turn,
actuates the antenna changeover relay, which
switches the antenna from the receiver to the
transmitter, and applies plate voltage to the
oscillator. The condenser across the relay coil
quickly charges up, and its charge holds the
relay closed during normal keying pauses, so
that the keying is essentially cathode keying
of the 1625’s. However, a 2 to 4 second pause
allows the condenser to discharge through the
relay coil. The relay then opens, the oscillator
ceases to function, and the antenna is auto-
matically switched back to the receiver.

The “non-swish” Spot-Tune switch, Swl
across the oscillator plate-voltage contacts of
the relay permits checking the transmitter fre-
quency and zero-beating a signal without put-
ting a signal on the air. Also closing the switch
allows operating the transmitter without the
“break-in” feature.

A minimum cathode current of 100 milli-
amperes is required to operate K53. On the
other hand, the cathode current should not ex-
ceed about 150 milliamperes; otherwise the
voltage drop across the relay winding will ex-

. ceed the 25-volt rating of CI. Note that the
voltage drop acts as cathode bias on the 1625’s;
therefore it prevents the plate current from
soaring when the key is pressed and the oscil-
lator is not functioning.
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1625

2Tl

occupied by old d-¢
antenna relay.

Sol, 2—Coaxial chassis
fittings mounted on
pvanel near Ryl.

Bwl—SPST toggle switch
mounted on side of
transmitter near Kb3.

Other components normal

for a “Command” trans-

mitter converted for
amateur use,

-
p q«ﬁm'rmw P |
TRA +200v

C1—1000 pfd., 25v,

electrolytic (Sprague

TVL 1280 or equiv.)
K53—Original “selector”

relay rewired as

shown,
Ryl—DPDT antenna

changeover relay,

117v, a-c winding

(Advance K1504 or

equiv.) installed in

position previously

Fig. 1.—Simple circuit changes required to achieve

chirpless, break-in keying with "Command” transmit-
ters, Full details in fext.

This keying system has been in operation for
several months with entirely satisfactory results.
At keying speeds of five words per minute and
over, K53 stays closed during normal spacing
between letters and words, but a slightly longer
nause automatically shuts off the oscillator and

1nects the antenna to the receiver, so that I

a listen for “breaks.”



Fig. 4. The SCR-274N with the band-
spread dial installed. The model on
the right has a front plate exposin

only the portion of the dial being read.

E. HENRICH, W8OVL*

Bandspreading the SCR-274N

Improving the operating convenience of the command transmitter.

ALMOST EVERYONE speaks highly of the SCR-274N.
When the transmitters are converted they make
excellent units for v-f-o operation. Mechanically,
the one prominent fault that is found with the
transmitter is the lack of bandspread and direct
calibration at the harmonic frequencies. Since these
circuits are initially stabilized, the frequency reset
accuracy with a regulated power supply is quite
good. In view of these factors the writer decided to
attach a bandspread dial to one of the units—thus
providing direct readings on all the important
amateur bands that are in harmonic relationship to

40 meters.
* 144 Edgar Ave., Dayton 10, Ohio.

The converted transmitter is the BC-459A that
in its original form covers 7.0 to 9.1 mc. The old dial
is taken off and a gear substituted in its place to
obtain a step-up ratio for the new dial. This gear is
similar to the one now driving the fre quency dial
from behind the panel. It is a 48-pitch 110-tooth
gear, and may be obtained from a stripped down
BC-459A, or a gear supply house.

The pattern of the bandspread dial is shown in
Fig. 1. This is the extent of the bandspread obtain-
able with the 110-tooth gear. Using another gear
ratio will result in a change in the amount of band-
spread and the calibration. A second pattern is
shown in Fig. 2, which was obtained by using a gear
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Fig.- 1

(left). Bandspread dial pattern for the BC-459A using the 110-tooth gear, and Fig. 2 (right), using
a 144-tooth driving gear.Enlarged photostats may be made from these drawings.
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Fig. 3. Additional parts and mounting arrangement for installing a directly calibrated bandspread dial on
the BC-459A.,

having 144 teeth. In both instances, the calibration
is based upon the gear ratio and should be sufficiently
accurate for all practical purposes. The pattern
may be copied from the page by photostat and en-
larged to a diameter of between four to six inches.

Installation Instructions

1) In order to simplify the correct positioning of
the tuning condenser and the bandspread dial after
it has been installed, it is recommended that the
present dial be set to exactly 7.0 mc. Secure the

Fig. 5. Behind the panel view showing the location
of the new window, pilot bulb and the bearing for
holding the bandspread dial.

control knob in the lower right corner with adhesive
tape to prevent accidental movement during the
installation process,

2) Remove the old BC-459A frequency dial. This
includes removing the dial, the index spring, rivets,
and the locating pin for the dial on the arbor.

3) Remove the window that{looks in on the an-
tenna inductance above the frequency dial. Remove
the present antenna coupling knob, shaft, gear and
bearing in the upper left-hand side of the transmitter,

4) Set a pair of dividers to 1 7/16”. Locate one
point in the center of the dial arbor. Swing an arc
to scribe a mark directly above and in the same
vertical line as the dial arbor. This is the center of
the 34" hole to be drilled for the bearing that will
hold. the new bandspread dial. This dimension
applies only to the 110-tooth gear. Naturally, if
thp 144-tooth gear is used the diameter of the gear
will be somewhat greater and the location of this
hole slightly further (1 25/32”) up the face of the
panel.

5) Drill out the 34" hole in step 4. Take the
bearing shown as Part A, Fig. 3, and position it at
the back of the front panel in line with the 84" hole
and with the cutoff flange section at the bottom.
Scribe the three holes necessary to mount it to the
panel. Drill out with a No. 38 drill. Mount the
bearing with binding head 3-48 screws.

6) Set the dividers to 3 3/32”. Locate one point
in the center of the dial arbor. Swing an arc to



scribe a mark on the front panel near the lower left
corner of the old inductance window. Reset the
dividers to 2. Locate one point on the screw under
the antenna binding post and intersect the previous
scribe mark. At this intersection drill out for 3/16"
clearance to pass the shaft of the new antenna coup-
ling control.

7) Take the original cap nut used for securing the
old frequency dial to the arbor and set it up in a
lathe and undercut as shown in Part B, Fig. 3. Any
local machine shop will do this for very little cost.

8) From another BC-459A unit (or from the local
gear supply house) secure a split gear identical to
the one that drives the frequency dial from behind
the front panel. It is a 48-pitch 110-tooth gear.
Unless this particular size gear is used the band-
spread dial pattern shown in Fig. I will not be to
scale.

9) Disassemble the new gear by removing the
tension spring. This leaves us with parts 14 and
1B. Ream the center hole of gear 14 until it is a
tight snug fit of the dial arbor. This reaming must be
exact to hold the true center of the gear. Gear 1B is
reamed somewhat more than gear 74 until it has a
diameter allowing a 0.002"’ clearance between it and
the cap nut.

10) Take a 14" shaft about 234"’ long and thread
one end for a distance of about 14”. Use the most
convenient thread for which you have nuts. This
shaft should rotate smoothly in the bearing Part 4,
Fig. 3. It is retained on one end by a collar and pin,
or set screw. Sometimes a shaft can be secured with
the center pre-drilled and tapped. Such an arrange-
ment is shown in Fig. 7. The small gear, part
number 7 in Fig. 7, is the 26-tooth 48-pitch gear
originally used for adjusting the link coupling, re-
moved in step 3.

11) Make the small flange for spacing the band-
spread dial. It is shown as Part C, Fig. 3. There are
three possible means of attaching the bandspread
dial to the shaft. Two are aiready described in
step 10, a third is to drill three small holes in the
flange of Part C, Fig. 3, and bolt the dial directly to
the flange section.

12) Closely examine the cut-away assembly draw-
ing in Fig. 3. Assemble the gears and shafts for the
dial as shown. Note particularly, that gear 14 is
held tight against the dial arbor by the cap nut.
Gear 1B has been reamed sufficiently to float be-
tween the cap nut and gear 4. Don’t forget to put
the spring back between the gears 14 and 1B in the
assembling process. The fiber washer under the
original antenna coupling knob should be inserted
on the shaft between the small gear, Part 7, and the
new bearing, Part A. Mesh the two gears with
sufficient tension to eliminate any back lash. Do
not bottom the two gears as this would cause ir-
regular dial motion.

13) There are several methods of recoupling the
shafts of the antenna link from the front and side
panels. Our method is shown in Fig. 6. We have
put a 2" fiber gear on the shaft passing through the
new 3/16” hole (step 6) and this hangs out beneath
the new bandspread dial to give thumb control. The
bearing is adjusted to make the two fiber gears mesh.

14) The dial pattern is secured between two thin

Fig. 7. Side
view showing
the arrange-
ment of the new
gear and bear-
ing for the
b a n d spread
dial.

sheets of plexiglas. The pointer is diagramed in
Fig. 3, and is positioned as shown in Fig. 4.

Once the dial has been mounted and set to 7.0 mc
the unit is ready to be put back into operation. If
the tuning knob has not been turned the alignment
and calibration should be relatively easy. Check the
calibration with a 100-kc standard oscillator. Using
the gears as shown, the calibration should be very
close. Slight readjustments can be made with con-
denser C60 in the BC-459A.

Beautifying may be left to individual taste. A
dial light has been installed in most of our models
and wired into the filament supply. A sheet of
green celluloid may be mounted behind the dial to
soften the light. A light metal cover or pan about
114" deep and the size of the front panel can be
placed over the entire face. A fan shaped window
will allow the dial to show.

Fig 6
Method of
adjusting
the link
when  the
bandspread
dial is in-
stalled. The
fibergear
for thumb
control and
a new bear-
ing have
been used
to mesh the
gears at the
link.




A Crystal-Control Adapter for the BC-696

HENRY R. GREEB, WOFVD
R.F.D. #1, Tecumseh, Nebraska

Many Novices possessing “Command” transmitters
hesitate to dig into their oscillators o convert them
to crystal control. By grounding an unused pin on the
oscillator tube socket and using W@FVD's adapter,
changing from variable-frequency to crystal control or
vice versa takes loss than a minute.—Editor.

Wishing to convert a BC-696 to crystal control
for Novice operation, I hit upon a very novel way
of doing so. A ‘plug-in adapter, using parts costing
less than $3.00, changes the 1626 from a variable-
frequency to a crystal oscillator. As it requires no
modification of the oscillator, v-f-o operation inay
be restored in a matter of seconds. Figure 1 and
the picture shows the simplicity of the adapter.

This unit was built :n an FT-203A adapter
from a BC-454. However, a U-bracket, about
134 x 134 x 2 inches, will work satisfactorily. The
parts arrangement shown in the picture utilizes the
available space to good advantage. One word of
caution is in order. Do not apply too much pressure
while drilling the holes, as the thin aluminum is
easily bent.

Much of the wiring may be done before the parts
are mounted. Mount the tube socket with the key-
ing slot down and the plug Pl, with its key to

the front. . .
To prevent possible shorting, insulate the r-f

The piug-in adapter is simplicity in itself. The
1626 v-f-o oscillator tube is removed and the
adapter with either a 6J5 or 6C5 (for S-volt
operation) is inserted. The - calibrating crystal
and the 1629 tube are also removed to make

room for the adapter. In the above photo-
graph the wire shown leading to the right
is a special &-volt lead used by the author.
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choke, RFC, with a layer of tape before wiring it
into the circuit.

The only modification required in the BC-696
itself, besides those usually made for amateur
operation, is to connect pin 1 of the 1626 socket to
the nearest ground lug.

Remove the 1626 and 1629 tubes and the cali-
brating crystal from the transmitter. Plug the
1626 and a Novice-band crystal into the adapter,
anii plug the adapter into the 1626 socket. The
unit is now ready for testing.

B+ 1625 PLATE VLTAGE

TEST POINT
1625 GRID VOLTAGE (~)

8+ 1625 SCN VOL TAGE- B+ OSC PLATE VOLTAGE

This view of the Command transmitter
power plug is shown for reference purposes.

Testing
Apply filament voltage between pin 2 of V1
and ground and to the 1625 filaments. Connect a
100-volt, d-c meter between pin 3 of the power
plug on the transmitter, the positive meter terminal
to ground and the negative one to the pin.
Set the transmitter dial approximately 100 kilo-
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sid RFC- 2.8mh RF .
V4 - 1628 (63 OR 6J5 FOR
X1 N\ )
mh| X1 - 3.7-3.75 MC_ NOVICE
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OCTAL
= CRYSTAL
FT-230A BOX OR "X 3"
P x2*
Yo op
(o o o
L)
4 PLUG INTO
as6 1626 SOGKET
FiL. VOLTAGE TRANSMITTER

Fig. I. The wiring schematic reveals that only
a very few parts are required. The only circuit
change in the Command transmitter is
to ground ' pin #1 of the 1626 socket.

cycles above the crystal frequency snd apply a
maximum of 250 volts, d.c., to pin 4 of the power.
plug. Quickly tune the dial for maximum meter
deflection, consistent with the crystal starting every
time oscillator plate voltage is apolied.

Now apply plate and screen voltage to the 1625’s
and adjust the amplifier padding condenser for
minimum plate current. Antenna tuning and load-
ing follow standard procedures described many
times in CQ and other publications.*



Several methods of keying have been tried with
this transmitter. The most foolproof method was
cathode keying of the 1625's. Oscillator plate and
amplifier screen keying also works fine, but oscil-
lator tuning becomes rather critical.

* See especially ““The Novice Conversion of a Command

Transmitter,” R. M. Smith, WIFTX, and W. E. Bradley,
WIFWH. QST, November, 1951, page 22.

“Chapter Il MOBILE

Mobile

As the result of many requests for the conversion
of war surplus gear. —Editor.

The writer has had the urge to “go mobile” for
several years. However, lack of time for construe-
tion of homebuilt equipment, plus an unwillingness
to spend the amount necessary for commercial gear
have combined to prevent such action. However,
the “bug” finally bit us very hard and we determined
to work out a reasonable compromise. Conversion
of the ARC-5/SCR274N series equipments offered
an easy, extremely inexpensive, and neat looking
installation.

In order to make the installation worthwhile from
both the peacetime amateur and the Civilian Defense
standpoint, an “all or nothing” approach was adopt-
ed, with phone operation on 3.9, 14, and 28 mc, by
means of interchangeable units, as the goal. The
purchase of three SCR-274N transmitters, three
SCR-274N receivers, an MD7/ARC-5 plate modu-
lator, a receiver rack, and a transmitter rack, gave
us a good start. Included in the lot were one trans-
mitter and receiver covering the 3.5-4.0 megacycle
band, giving us the 3.9-mc phone band without the
necessity of modifying the r.f. portions of these
units. For the 14 and 28-mc bands, we used 4-5.3
mc transmitters, and 3-6 mc receivers. The latter
were chosen because their if. frequency of 1415
ke offers a good amount of image rejection without
sacrificing too much selectivity. The 4-53 mc
transmitters were selected because of their lower
cost.

The differences between the ARC-5 and SCR-
274N  transmitters should be noted here. The
ARC-5's use shunt plate feed in the p.a. with an
r.f. choke, while the SCR-274N’s use series feed
and no r.f. choke. This makes no difference in actual
operation. Also, the size of the original power plugs
at the rear of the chassis is different, as are the
connections. Most racks on the surplus market fit
the SCR-274N’s, so if you happen to get an ARC-5
transmitter, it will be necessary to replace the larger

*{ Qak St., Isle of Palms, S. C.

(This adapter should work equally well with a
BC-459 and am appropriate crystal on the new
7.2-Mc¢ Novice band. Also, the BC-457 will tune
to the 3.5-4.0-Mc band by setting the oscillator and
amplifier padding condensers to approzimately
maxvimum capacity. Similarly, the BC-458 will
cover the 7-7.3 Mc band by decreasing the capacity
of the padding condensers somewhat—Editor.)

LT. PAUL H. LEE, W4RXO*

ARC-5

power socket with a smaller one from an SCR-
274N, These sockets are available on the surplus
market. Of course, the best way is to get all ARC-5
equipment; or all SCR-274N equipment and racks
to fit, and not attempt to mix the two.

Acquisition of circuit diagrams for .these units
is a necessity. Readily available sources of such
information are the two volumes of the Surplus
Conwversion Manuals, and no attempt will be made
to reproduce original circuit diagrams here. In all
of the conversions we used as many of the original
parts, and left as much of the original wiring un-
disturbed, as possible.

The author's Chevvy contains a three band installation
using only war surplus materials, The antenna is the

usual center loaded 75 meter whip.
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Power Source

The next matter for consideration was the source
of power. After much careful thought it was de-
cided to use 12 volts for several good reasons. First,
the units are already equipped with 12 volt tubes,
and require only the paralleling of filaments. Sec-
ond, the low cost of 12 volt dynamotors outweighs
the cost of an extra storage battery, and 12 volt
dynamotors are easily obtainable from surplus.
Third, use of an extra battery in series with the
car battery places only half the drain on the car
battery that would result from 6 volt operation.
The extra battery can be located up under the hood
in many cars. The writer obtained a battery mount-
ing from a junkyard and installed it under the hood
of his 1949 Chevrolet, on the left hand side, near
the generator. Use of two extra batteries, with one
out on charge while the other is in use, provides a
reliable power source, and changing batteries has
been reduced to a matter of but three or four min-
utes’ time. Someone is sure to suggest the use of a
12 volt automobile generator at this point, but we
did not wish to carry matters that far!

Basic Recelver Modifications

Now that the preliminaries are out of the way,
let's get down to the actual conversion work.
First of all, discard all the 28 volt receiver dyna-
motors, but save the mounting plates with attached
snap fasteners. Mount DM-35 12 volt dynamotors
on them, and replace them on the receivers. Then,
make a short sleeve, slotted on both ends, out of
1/4" id. copper tubing, and use it as a coupling
between the splined tuning shaft and a piece of
1/4" shafting to which a tuning knob may be at-
tached. A spinner-type knob is very handy for this
purpose. Fill the sleeve with some type of adhesive
which dries hard, such as Duco cement, before fit-
ting it snugly over the receiver tuning shaft. It will
withstand rough usage without coming loose.
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Fig. 1. The noise limiter circuit.

Remove the bottom shield and the front plug-in
cover plate from each receiver. The latter may be
thrown away, and a new cover plate made of scrap
aluminum, for mounting the r.f. gain control and
the BFO on-off switch. The r.f. gain control .is a
50,000 ohm variable resistor. These two items may

b4

be connected to the proper pins of the recessed plug
by merely soldering leads to the plug pins. The r.f.
gain control should be connected between pin I
and ground, and the BFO switch between pin 5 and
ground. Tt will also be necessary to solder a jumper
between pins 6 and 7 to complete the filament cir-
cuit, as this was formerly accomplished through the
plug-in cover that we threw away. Next, using care,
clip all the leads from the power socket at the rear
of the chassis except the following : common ground,
filament, and audio. The red wires which formerly
connected to pin 4 of the old socket and which are
the BFO “shut off” circuit, should be tied together
and taped up. The remaining wires should be traced
back to their origin and clipped out, as they will
not be used. Next, trace the filament wiring, and
connect the filaments of all tubes in parallel for 12
volt operation. Remove the bottom of r.f. stage grid
resistor R2 from the AVC circuit, and connect it
to ground, to permit this stage to run wide open for
increased gain. There are certain if. circuit differ-
ences between the ARC-5 and SCR-274N receivers,
but they are of little consequence. In the ARC-5,
the 2nd i.f. and a.v.c. tube is a 12ST77 instead of a
12SK7.

A word of caution is here in order. Tn any of the
receivers, do not disturb the wiring between the
12K8 tube and the oscillator coil. In most sets these
leads are fastened down with glyptal, and for a very
good reason. Shifting these leads will greatly affect
the oscillator frequency and stability. Hours of
careful work can be ruined by movement of these
leads.

A coaxial jack should be installed on the front
panel in the place formerly occupied by the old
antenna binding post. Merely drill a series of small
holes around the circumference of a 5/8” diameter
circle, and knock out the center. Use self-tapping
screws to secure the jack to the panel.

Replace the 12SK7 rf. and if tubes with
12SG7’s, to give greater sensitivity and gain. If
you have an ARC-5, there is no replacement for
the 12SF7 2nd if. tube, and you will have to be
content with it.

At this point, we have completed the basic modi-
fications for all receivers, and they are capable of
operation from a d.c. power supply delivering 10-12
volts. Such a source of test voltage is a necessity
for testing the receivers and transmitters on the
work bench. The 3.9 megacycle receiver should
now be tested and put aside.

Use of the station receiver during the conversion
of the remaining receiver units is necessary, as it
is a very simple matter to listen to the mobile re- .
ceiver’s h.f. oscillator in the station receiver and
check its frequendy as we make changes. Subtract
1415 from the h.f. oscillator frequency, and you
will have the mobile receiver’s operating frequency.
To bandspread the 14 mc-band, the hf. oscillator
will have limits of 15,415 and 15,815 ke. For the 28
mc band, the limits will be 29,415 and 31,115 ke.

14 MC Receiver Conversion .

Let's start on the 14 mc receiver. We have al-

ready performed the basic modifications. Remove



the top cover and the shield can over the variable
condenser. The receiver may operate without these
shields for rough frequency calibration. With a
pair of long-nose pliers, carefully remove rotor
plates from the variable condenser until only one
rotor plate is left in each section. This should be
the slotted plate, for tracking adjustment. Now turn
on the power, and locate the receiver’s h.f. oscilla-
tor by listening on the station receiver. The fre-
quency will be much higher than it was originally,
but we will have to go still further. Remove the
plug-in coil unit from the bottom of the receiver,
noting that it is polarized by the pin arrangement
of the three coil plugs. Remove the oscillator coil
from its shield can, and carefully remove the core
from the coil. This should be replaced after rewind-
ing, and its position is not too critical. Remove only
the large winding of the oscillator coil, and rewind
it with about 10 turns as a start, spacewound. The
wire size is not critical. We used number 24 en-
amelled wire. Put the coil back in its shield, replace
the coil unit in the set, and turn on the power. The
h.f. oscillator should now be somewhere around
15 mc on the station receiver. Check the bandspread
for approximately the correct limits. If you are
very “foxy”, you can use the original dial mark-
ings, with new figures, for the new frequency
calibration. Slight adjustment of the number of
turns, and the oscillator trimmers and padder, will
give proper bandspread.

Tracking may be improved if necessary by bend-
ing the slotted sections of the tuning condenser
rotor plate. Remember our limits of 15415 kc
(14 mc) and 15815 ke (144 mc). Rewind the
mixer and r.f. coils, using about 11 turns on each,
spacewound. Rewind the mixer coil primary, using
18 turns of number 30 d.s.c., interwinding part of
it with the secondary, to give increased gain. With
the coils back in the receiver, and power on, ad-
justment of the trimmers should now bring in sig-
nals, using a short wire antenna. Slight changes
in turns may be necessary, and adjustment of the
slotted sections of the tuning condenser rotor plates
may have to be made, to secure tracking of these
two stages. Now replace the shield over the con-
denser, and fasten the coil unit securely in place.

Install the noise limiter circuit as shown in Fig. I,
in the ground return of the 2nd detector diode cir-
cuit. Replace the bottom cover. Use the station
v.f.0. or frequency meter for final receiver calibra-
tion with the shield in place. The top cover may
now be replaced, and the 14 mc receiver is ready
for use. It is an excellent six-tube superheterodyne,
capable of pulling in even weak signals with ease.

28 Mc Receiver Conversion

The conversion of the remaining receiver for 28
mc is performed in a like manner. but with several
additional improvements. First, remove the octal
r.f. socket, and replace it with a 7 pin miniature
socket, for a 6AGS. Replace the 620-ohm cathode
resistor R1 with a 220 ohm resistor. Remove C6
and connect the small ceramic bypass condensers
(as shown in Fig. 2) with as short leads as possible

From the coaxial antenna jack on the front panel,
run a short length of small coaxial cable to termi-
nals 1 and 6 of the oscillator coil socket, using
terminal 6 for the shield. Tie terminal 6 to termi-
nal 3 to ground the shield. Connect the 6AGS5
filament and the mixer stage filament in series and
use a 6K8 as the mixer tube. Each tube draws 0.3
amps. filament current,

L1 /S MODIFIED R.F. -
COIL. C4A IS MODIFIED

TUNING CONDENSER. €3 &
Rt ARE ORIGINAL PARTS.

rO +56

+
PLATE

6K8
FILAMENT
Fig. 2. The new r.f. stage.

Insert a 10,000 ohm 10 watt resistor between
R22 and R23, to increase the screen voltage to ap-
proximately 140 volts. Connect the filaments of the
two if. tubes in series, and use two 6AC7’s in
place of the 12SK7’s in these sockets. If you have
an ARC-5, you will have to use the existing 12SF7
2nd i.f. with a 12SG7 1st i.f. The gain will be a bit
lower than with 2 6AC7’s. Install the noise limiter
circuit as shown in Fig. I in the ground return of
the second detector diode circuit. Now, remove all

_ but one rotor plate in each section of the tuning

condenser, and use 6 turns on the r.f. coil, 5 turns
on the mixer coil secondary, 9 turns on the inter-
wound mixer primary, and S turns on the oscilla
tor coil grid winding, all spacewound. Wind a one-
turn link of insulated wire over the ground end
of the r.f. coil, and connect it to terminals 1 and 6
of the coil plug.

Using the station receiver, VIFO and frequency
meter as before, align the receiver for 28 -29.7 me
coverage. In this case it will be easier to make a
new dial plate than to attempt to make the receiver
track to the old markings. As before, the final
adjustment should he made with the condenser
shield cover, and bottom cover, in place. The pre-
ceding paragraphs cover in a few words many hours
of work, but the results are well worth the effort.
We now have a receiver that is hard to beat for
sensitivity and good signal-to-noise ratio on 28 mc.

3.9 Mc Transmitter Conversion

Conversion of the 3-4 mc transmitter for 3.9 mc
phone is quite easy. This portion of the work is also
the basic conversion for the other two units an-
it should be done simultaneously in all units.

Remove the top and bottom shield covers, and the
oscillator cover. The common ground, filament, p.a.
plate, oscillator plate, p.a. screen and antenna relay
leads should he connected to the power socket at
the rear of the chassis as:shown in the diagram,
Fig. 3.
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Remove the old antenna relay, and the feed-thru
insulator associated with it, and install two coaxial
chassis-type connectors for the antenna connections.
From the bottom of the unit, remove the ceramic-
insulated keying relay, and by rearrangement and
bending of the contacts, make it over into a new
s.p.d.t. antenna relay, and mount it in the holes on
the front panel where the old one was mounted.
Rewinding is not necessary, as it will operate on
12 volts. Now, go back under the chassis and install
a closed circuit jack for p.a. plate current measure-
ment in the lower left corner of the front panel.
Connect the ungrounded side of this jack to the
cathodes of the 1625's, and bypass both ends of
this lead to ground with 0.001 uf mica condensers.
Rewire all tube filaments in parallel, and remove
and discard the 126-ohm resistor mounted in clips
on the rear of the chassis. The 20-ohm resistor
may be removed from the oscillator plate voltage
lead. The circuit diagram of the completed 3.9 mc.
unit is shown in Fig. 3.

One word of caution is in order. Before replacing
the oscillator shield in any of the transmitters, take
a piece of transformer cloth or other suitable, good,
insulating material, and pass it down between the
secondary and primary windings of the oscillator
coil. Occasionally, one of the primary leads, as it
comes thru the coil form and passes down to the
terminal block, may rest against the secondary
winding and may break down intermittently after
the unit heats up. This fault may be recognized by
a very rough, off-frequency signal, and it caused
the writer much consternation until the trouble was
located after several hours of work.

The 3.9 mc unit may now be tested, after replac-
ing the oscillator shield cover and the top and
bottom shields. Use a source of 10-12 volts d.c.

for the filaments and 250 volts for the plates, with
a 5000 ohm dropping resistor for the p.a. screen
voltage. If you are lucky enough to have a unit with
the calibrating crystal still in it, you may use it and
the magic eye tube for calibration. Without the
crystal, the station receiver and frequency meter
may be used.

The rotating antenna loading coil is left in the
circuit, to permit use of the unit with a wire antenna
should the occasion ever arise. However, it should
be set at zero for operation into coaxial feedline.

14 Mc Transmitter Conversion

The conversion of the 4-5.3 mc transmitter for 14
mc is based upon retaining single dial control, using
as many of the original parts as possible, and the
use of only one doubler stage. The circuit shown
in Fig. 4 is the result.

First, perform all the basic modifications as de-
scribed under the 3.9 mc portion of the conversion.
Then, change the oscillator of this transmitter to
bring it to 7 mc, with bandspread, using the exist-
ing dial calibration markings with new figures.
The outside winding of the oscillator coil should
be reduced to 12 turns by removing turns from the
top only. The oscillator tuning condenser located
under the chassis should have all but 2 rotor plates
removed. One of these remaining plates should be
the slotted one for tracking adjustment. Now, at
the coil terminals under the chassis, move the grid
leak tap from the center of the secondary to the
bottom end. Disconnect and discard the p.a. neu-
tralizing condenser. Strip out all wiring and small
resistors associated with the crystal and 1629 magic
eye tube sockets, and remove the 1629 socket.

The doubler coil is wound of 11 turns of number
24 enamelled wire, spaced to occupy 4” length,
on a 5/8” diameter slug tuned form. The crystal
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Fig. 4. The circuit of the 14 mc transmitter. The plan here was to use as many of the original parts as possible
from & 4-5.3 mc unit.

socket is used for the 12A6 doubler, and the doubler
coil is mounted by means of an “L” bracket under
the chassis with its adjustment screw sticking up
through the vacant socket hole. Wire the doubler
stage as shown in the diagram. Now attack the p.a.
plate tank circuit, and rewind the coil with its own
wire, using only 514 turns, double-spacing them in
the existing grooves. Carefully pull out rotor plates
from the p.a. variable tuning condenser until only
two are left. Loosen the set screws holding the rotor
of the fixed tank condenser, and remove all but two
rotor plates. Now the p.a. plate tank on 14 mc will
track with the oscillator on 7 mc, giving us our
single dial control. The rotary antenna coil may be
left in, for use with a wire antenna, or removed, as
desired. It should be set at zero for coaxial feed, if
it is retained.

The transmitter is now ready for test. With plate
power applied to the oscillator and doubler only,
set the transmitter dial to the desired frequency,
say 14 mc, and adjust the fixed oscillator tank con-
denser under the shield can (it will be necessary
to loosen the set screws holding the rotor, and then
replace the shield) until the signal is heard in the
station receiver on 7 mc. Its harmonic may be
heard on 14 mc. Next, check the bandspread, and
adjust the slotted rotor plate in the variable con-
denser under the chassis until proper dial tracking
is secured. In the W4RXO transmitter, the new
dial markings correspond to the old as follows:
14-4.0, 14.1-42, 14.2-4.4, 14.3-4.6, 14.4-48. A little
painstaking work here will make it possible for you
to read frequency directly, and may save you a
“pink ticket” from the FCC later on. Slight adjust- _
ment of the tuning slug in the oscillator coil may
be necessary for proper bandspread or tracking.

Once the adjustments have been made, the oscilla-
tor should be perfectly stable and should give no
trouble.

Now the p.a. may be adjusted. With 250 volits
applied to the p.a. plates and the 5000-ohm series
dropping resistor supplying the screen voltage, tune
the p.a. to resonance by adjustment of the fixed
tank condenser under the chassis. Some slight
adjustment of the slug in the p.a. coil may be nec-
essary for perfect tracking. Once this condenser is
adjusted it may be locked and forgotten, and the
pa. will track with the oscillator over the whole
band. Replace the top and bottom shield covers,
peak up the doubler coil for maximum drive to the
final, and make final frequency adjustments through
the holes provided for that purpose. The job is now
finished.

28 Mc Transmitter Conversion

This conversion is very similar to the 14 mc
job, as may be seen from the diagram, Fig. 5. In
this case, we bring the oscillator to 14 mc and use
one doubler stage to go to 28 mec. For those who
may have their doubts, let us state that the oscilla-
tor is as stable on 14 mc as it ever was, and also
the p.a. operates perfectly on 28 mc, although un-
neutralized.

Make all the basic modifications as in the 3.9 mc
unit. Then remove the 1629 socket, and all parts
associated with the crystal calibrating circuit, as in
the 14 mc set. The doubler coil in this case consists
of 6 turns, spaced to 14” length, on a $4” slug
tuned form. The doubler coil is mounted as in the
14 mc set, with its adjustment screw sticking up
through the vacant socket hole. The oscillator coil
is cut down as follows. Remove turns from the
top of the coil, leaving 134 turns above the cathode
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tap. Then remove turns from the bottom of the coil,
leaving 4 turns below the cathode tap. Be careful
not to damage the fine-wire filament winding which
is interwound. Remove turns from the bottom of this
winding, until 4 turns are left. This latter operation
should be done by cutting a turn, remoying turns,
and splicing the wire ends together again, rather
than by attempting to pass the wire through the
hole in the form and down to the terminal block.
It is impossible to take the coil apart without ruin-
ing it, so we do it the easy way. Next remove all
but 3 plates from the oscillator tuning condenser
rotor under the chassis, and all but 7 rotor plates
from the fixed oscillator tuning condenser above the
chassis.

Remove and discard the p.a. neutralizing con-
denser and leave the bottom of the oscillator coil
sccondary winding floating. \Vire in the doubler
circuit. Note that an r.f. choke is necessary in the
p.a. grid leak lead. The p.a. circuit modifications
are next. We made no attempt to make the p.a.
tuning track with the oscillator, as the p.a. tuning
under load is broad enough to give good results
within several hundred kilocycles of the operating
frequency. 1f it becomes necessary to retune, this is
easily done with a screwdriver. With a little cussing
and some carefully applied brute force, remove the
gear from the p.a. tuning condenser shaft. Yes, it
can be done! Remove both rotor and stator plates
from the p.a. tuning condenser until a total of 11
plates are left. Then drill a 14" hole in the side of
the chassis so that the shaft may be turned with a
screwdriver. The old p.a. fixed tank condenser is
left unchanged, and is used as the antenna loading
condenser, in series with the link. The small para-
sitic suppressors should be removed from the old
tank coil and reused in the 1625 plate leads.

The new tank coil is airwound, consisting of five
turns of #12, 1”7 long, and 1” diameter. The hot

end of the coil connects to the tuning condenser
stator thru a small feed-thru insulator on which it
is mounted. The link consists of 3 turns of #12, 38”
diameter, and should be mounted on another feed-
thru insulator, near the ground end of the tank coil.
Once adjusted for proper loading, it may be fixed
in position and left alone. Note that shunt plate
voltage feed is used.

Apply plate voltage to the oscillator and doubler
only, and adjust the oscillator to 14.5 mc in con-
junction with the station receiver. Its harmonic
should be found on 29 mc. It is simpler in this case
to disregard old dial markings and either paint
them out, or make a new dial plate and calibrate
it. than to attempt to align the oscillator to any
of the old markings. Replace the oscillator shield
can and again adjust the oscillator to 14.5 mc.
Apply plate and screen voltage to the p.a., and
tune the p.a. tank to resonance. The antenna loading
condenser shaft should be left unlocked so that it
may be adjusted in the final installation. Replace
the top and bottom shields on the unit, peak up the
doubler circuit, and again adjust the oscillator to
frequency, and calibrate the tuning dial from 28 to
29.7 mc. The conversion is now complete.

Power Supply and Modulator

The original ARC-5 modulator also has the 575
volt dynamotor mounted on jt. This is a 28 volt
machine; it is useless to us and may be discarded.
Save the mounting plate, however, and mount «
DM-34-D 12 volt machine on it. The output of this
dynamotor is 625 volts, which is just fine for our
purpose. Strip out the tone oscillator, and install
a VR-105 in the old 12J5 socket. Replace the two
large 15,000-ohm resistors with two 5000-ohm re-
sistors of the same size, and connect these in par-
allel. Remove all cable sockets except the one with
12 contacts. Cover the vacant holes, and mount a

Fig. 5. The 28 mc conversion is somewhat similar to the 14 mc transmitter.
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heavy terminal block for the 12 volt leads from the
battery. Rewire the 12 volt lines to the dynamotor
plug with #12 wire. The relays will operate on
12 volts with slight adjustment of the contact
springs. The final circuit of the modulator unit 1s
shown in Fig. 6. Note that this unit supplies both
plate and screen modulated voltage to the power
amplifier, as well as unmodulated, regulated voltage
to the oscillator. We chose plate and screen modu-
lation rather than simple screen or clamp-tube
modulation because we wanted to get the most out
of our transmitter. With only 60 watts input, every
watt of modulated output counts, especially in
mobile operation.

The circuit of the remote control box is shown
in Fig. 7. It contains the receiver on-off switch,
which turns on all filaments and the receiver dyna-
motor, a transmitter plate om-off switch, a phone-
speaker switch, a volume control, and a loudspeaker.
All this is mounted in a metal box about 7” x 5”
x 3” ideep. The handset plugs into the two jacks.
The handset has both microphone and receiver in it,
together with a push-button for transmitter control.
" A loudspeaker silencing relay is also included in the
control box, and it is connected so that it silences
only the speaker. Thus the handset receiver may be
used to monitor one’s own signal if desired.

The control circuits are shown in Fig. 8. Ter-
minal numbers are shown. It is best to purchase
the plugs which fit the various cable sockets on
the racks and modulator unit. They are listed here
for those who do not have instruction manuals
which give this information.

ARC-5 Modulatoy ———— 9589

SCR-274N Receiver Rack — PL-152, PL-151

SCR-274N Transmitter Rack — PL-154, PL-156
If you are not able to find these plugs, the sockets

may be removed and standard octal fittings sub-
stituted.
Installation

The W4RXO mobile instalation is in a 1949
Chevrolet sedan, with the modulator unit in the
right rear fender cavity in the trunk. This saves
most of the usable trunk space. The cables go
through a hole behind the rear seat, which is thus
concealed, and run under the front edge of the
rear seat, under the floor mats alongside the hump
in the floor, and up to the front bulkhead under the
dashboard. The receiver and transmitter racks are
bolted together and are mounted under the dash-
board. This makes a very neat mounting and en-
ables a quick change of units when changing bands.
The control box mounts under the dashboard, on
the driver’s side. The handset is hung on the dash-
board in a mounting bracket made of copper tubing.
The transmitter plate current meter is plug-in, and
is used only in tuning up and testing,
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Antenna

The writer decided to use a standard, manufac-
tured, center-loaded whip, with replaceable loading
coils, for quick band-change. It is mounted on the
left rear fender, as high as possible, and is fed
through RG8/U coaxial line with the shield
grounded to the car body at the base of the antenna.
Once the loading coils are cut to size with the aid
of a grid-dip meter, no further adjustment is neces-
sary. We found that removing the coil shield gave
a 'stronger signal on 75 meters. If this is done it
will be necessary to rewind the coil with smaller
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Fig. 8. The control circuits
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The finished product — a
sensitive receiver and a
stable moderate power
transmitter. Provisions for
working on three bands by
switching units.

wire, because more turns will be required. Also.
on 75 meters, cut the loading coil for maximum
transmitter loading at 3970 kc. The drop-off in
loading as you QSY to 3800 can be made up by
running in about 5 or 6 turns of the variable load-
ing coil in the transmitter. If you cut your antenna
coil for 3900 kc, there is no way to make up the
large drop in loading which occurs as you QSY
to 4000 kc.

That completes our mobile installation. One final
word of caution—use a heavy lead between the
batteries, and from the batteries to the modulator
unit, and a short heavy jumper from the modulator
unit to the car frame, in order to keep voltage drop
in the 12 volt circuit to a minimum. The loss
should be no more than a fraction of a volt under
full load, and this can be accomplished with sturdy,
heavy, leads, plugs, and connectors. Suitable bat-
tery cable and connectors may be obtained at any
automobile supply store. In our car, the negative
terminal of the battery is grounded to the frame.
Should your car have the positive grounded, it will
merely be necessary to reverse the dynmamotor’s
low-voltage leads. To make the connection to the
car battery from the extra battery, drill and tap
the positive (or negative, as the case may be) bat-
tery post to take a %4-20 screw, about 14" long.
The lug on the jumper cable may thus be securely
bolted to the top of the battery post, without dis-
turbing the car wiring in any way.

With the antenna described, each of the trans-
mitters may be easily loaded up to 100 milliamperes
plate current, at about 575 volts. A husky, well-
modulated signal is put out by this installation,
and results are limited only by band conditions and
the amount of high-powered QRM that piles up
on our frequency. We have worked 1000 miles on
75, and all U. S. districts and several foreign
countries on 20 and 10 at the present writing.



Forty-Meter Mobile
With Your ARC-5

Lt. Cdr. PAUL H. LEE, W4RXO
Box 116, Isle of Palms, S.C.

The two units described below are published in
order to augment the ARC-5/SCR-274 mobile con-

verion

Receiver (BC-443)

As the receiver salready covers the desired frequemcy
range, its’ conversion is very simple. The basic modifica~
tions are very similar to those described in our original
article. We added the tuning knob, the BFO switch, and
the r-f gain control, as in the other units. However,
in this unit we did not wire all the filaments in parallel,
for operation on 12 volts. We merely substituted @-volt
tubes for the 12-volt tubes in the first four positions, as
follows : 6SGT7 r.f., 6K8 mixer, 6AC7 1st i.f., 6AC7 2nd i.f.
We could find no simple substitute for the 12A6 which
would work in series with a 6SR7. Therefore, we did
connect these two filaments in parsllel, and left the
12SR7 and 12A6 in place.

With the installation of the coaxial jack on the front
panel, and the proper connections to the power plug on
the rear, the modification is complete. We now have a
very “hot” little receiver for forty meter phone or CW
work. Even if you aren’t interested in mobile work, it
still is a valuable addition to a fixed staton.

Transmitter (BC-458)

Now let’s take a look at the transmtter. We could
have made it very easy for ourselves and bought a 7-9.1
me. transmitter in the first place. However, these units
are more expensive for the obvious reason that they are
useful for forty, so we purchased one of the 5.3-7 Me
units. With a very slight amount of work, in addition to
the basic modifications, we can make this unit cover the
desired frequency range and still make use of the cali-
brated dial.

The basic modifications, as in the 3.9-Mc unit pre-
viously described, consist of wiring the filaments in
parallel for 12-volt operation, installation of two coaxial
jacks on the front panel, removal of the old antenna
relay and replacing it with the ceramic-insulated relay
from below the chassis after modifying same, and in-
stallation of a plate current jack on the front panel.
The final circuit diagram is the ssme as that of the
3.9-Mc unit, shown on page 68 of the May (1952) issue.

Now, for the frequency conversion. Remouve the oscil-
lator shield can, and loosen the set screws holding the
rotor of the fixed padder condenser. Drill a 14 “ hole
through the shield can so that the shaft can be turned
with a screwdriver when the shield is replaced. Now go
under the chassis and loosen the set screws holding the
rotor of the fixed p.a. padder condenser. Remove twe
rotor plates from the variable oscillator tuning con-
denser, and likewise two rotor plates from the variable
p.a. tuning condenser. On the osecillator coil, short the
last turn at the top, by soldering a short across it at
the lug where it ends. Now go counterclockwise from the
lug and solder another short across the top turn at this
point. Solder a short across the top turn of the p.a
coil at the lug where it ends. Now replace the oscillator
shield can, and plug the transmitter into the rack in the
car, or apply power to it by other means, Set the tuning
dial at 6.0, and by means of a screwdriver through the
hole in the shield can, adjust the oscillator frequency to
7.0 Mc. Quickly tune the p.a. to resonance by adjustment
of the padder condenser beneath the chassis with a screw-
driver. Plate current at resonance should be about 40
milliamperes as read on the meter in the cathode lead.
Now turn the tuning dial to 6.1. The frequency of the
transmitter should be 7.1 Mc. With the dial set at 6.2,
the frequency should be 7.2 Me., and at 6.3 on the dial,
the frequency should be 7.3 Mc. If the desired spread is
not quite right, it can be adjusted by means of the vari-
able’ slug in the oscillator inductance, adjustable from
the top of the shield can, and by variation of the trim
mer condenser, also reached through the top of the shield
:;.n. }}91:%:'“' ifh thl%se instructions have been followed,

e calibration should be very close over ov
7.0-7.3-Mec. band. i over the whole

The antenna loading coil is wound experimentally and

checked for resonance on 7.2-Me., by
means of a grid dip meter. With the antenna connected
to the !:ransmitter, the p.a. plate current should be about
100 milliamperes at full coupling. Recheck the p.a.
resonance, and the oscillator frequency, under full load,
before tightening the set screws on the padder conden-
sers. The rotating antenns loading coil is left at zero
for operation into coaxial feedline,

If desired, the 6-Mc. markings on the dial may be
pa}nt§d out and 7-Mc. markings substituted. However,
this is not necessary if you just remember to mentally
add one megacycle to the dial readings to obtain your
operating frequency.
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Fig. 4 (left). All components forward of the PA tubes are removed from the chassis top, and replaced by the

frequency multiplier tubes, PA plate circuit, antenna relay and
The frequency multiplier slug-tuned coils and other components, together with the plate feed choke, L7, are

germanium crystal monitor,

mounted in space made available by the removal of the original PA plate padding capacitor. The screen
resistor and bypass condenser and the grid choke and resistor are mounted adjacent to the 807 socket.

" Mobile with the SCR-274N

GEORGE M. BROWN, wW2Cvv*

The complete modification and installation of the SCR-274N 10-meter mobile
station shown on the cover. It is equally well adapted to fixed station operation.

MOBILE OPERATION is an important phase of ama-
teur radio, not only because it affords an oppor-
tunity to work under special conditions, but be-
cause it places the ham in a position to render valu-
able emergency service to his community. Mobile
stations are the heart of any effective emergency
network and ground coverage of a 10-meter mobile
station provides effective short-haul communica-
tions. The chance to work skip DX under normal
operating conditions makes 10 a fascinzting band
for mobile operation.

The principal obstacle to this type of operation
seems to be that the necessary equipment occupies

*14 Kingsland, N. Tarrytown, N. Y.
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Fig. 1. 7-pin 1625 sockets may be modified to take

807s. In the scale drawing, the center illustration

shows the 5-pin socket superimposed on the 7-pin,
“with the three holes filed to fit.
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space which can ill be spared in the average family
vehicle. Once the 10-meter mobile bug had bitten
W2CVV, the least objectionable course to all
members of the family seemed to be to work out
a system involving the least possible dislocation of
the normal space and functioning of the car. This
resulted in the following list of desirable, or should
we say essential, requirements. They apply particu-
larly to the transmitter, since that is the subject of
this paper. Reference to the associated broadcast
receiver and converter are included herein only when
necessary to the explanation of the transmitter de-
sign and operation.

1. The space required, particularly in frequently
used locations such as the trunk, should be kept to
a minimum.

2. The equipment should operate from the stand-
ard car battery and generator without frequent
battery recharging being required. Item 1 effectively
disposes of the possibility of extra batteries or a
gas-engine-generator.

3. The transmitter should be amplitude modula-
ted, with modulation capability of essentially 1009,
with low distortion. NBFM has possibilities and
would certainly permit higher carrier output within
the limitations imposed by item 2, but both ex-
perience and theory have firmly convinced the
writer that until the time when at least a large pro-
portion of amateurs are using receivers equipped
with efficient limiters and discriminators or ratio

Fig. 5 (right).

»



detectors, AM will do a better job, with less dis-
tortion and better signal-to-noise ratio.

4. Within battery and generator limitations, the
maximum possible power output is essential. It
seemed reasonable to expect that output in the order
of 15 to 20 watts to the antenna would be obtainable.

5. Although crystal control is conventional with
mobile transmitters, it is believed that a v.f.o. of
sufficient stability, both electrical and mechanical,
is highly desirable.

Although the approach of the purist to these re-
quirements would probably involve the develop-
ment and construction of a transmitter specifically
designed to meet them, such a procedure would in-
volve quite an extensive and time-consuming pro-
gram. Consideration of the various suitably con-
vertible pieces of equipment available on the sur-
plus market resulted in the selection of the 4 to 5.3-
mc transmitter of the SCR-274N or ARC-5 equip-

ment. For those unfamiliar with this item it con-
sists of an excellent and extremely stable v.f.o. with
direct frequency calibration driving a pair of 1625s
(12-volt 807s) as a power amplifier. Modulation,
when used, was provided by an external unit. The
power amplifier plate tuning is ganged to the
oscillator by separate worm drives and a built-in
loading coil is provided to permit operation into a
short antenna.

The reason for the selection of this particular
fundamental frequency range may seem a bit
obscure, since it does not fall in any amateur band.
However, the addition of a tripler and doubler with
a total multiplication of 6 pushes the frequency
range up to 24 to 31.8 mc, covering the 11 and 10-
meter bands with adequate overlap at hoth ends.
Although a similar transmitter having a fundamen-
tal range of 7 to 9.1 mc would have required a total
multiplication of only 4 to provide 28 to 36.4-mc

MON(TOR REC. ANT.

ALL CONDENSER GND. DOUB. Ig

vaLves N pf

A
F
é é)
RA.T, CON- FIL.
TROL 6 V.

PA.B+
450 V.

8+
0SC.DRIVER
200-2%50V.

Fig. 2. Circuit of the SCR-274N 4-5.3 mc transmitter modified for 27-30 mc coverage.

C1—CQOscillator  grid  coupling
capacitor. (Unchanged)
C2—Oscillator tank circuit pad-

der. (Unchanged)
C3—Oscillator tuning capacitor.
(Unchanged)
C4—.05 uf. (gUnchcnged)
C5—.05 uf. Part of C4.
C6, C71—.005-uf mica.
C8, C12, C19—500-upf mica.
C9, C10, C11—1000-uuf cera-

mic.

C13—.002-uf capacitor. (Use
old PA screen bypass.)

C14—.006-uf capacitor.  (Un-
change

C15—1000-uuf ceramic.

C16—PA plate tuning capacitor,
25 p.pF

C17—Antenna loading capaci-
tor. (UUse old PA plate pad-

er.
C18—.001-uf mica.
C20—PA plate bypass capacitor.

(Use original capacitor,
mounted between two PA
tubes under chassis.)
L1—Oscillator coil system. (Un-
changed)
Le—Tripler plate coil. Iron core

tuning. 34 turns No. 28

enameled wire, 34” dia-

meter, 14” long.
3—Doubler plate coil. lron core

tuning. 7 turns No. 22 snam-
eled wire, 33” diameter, 34"

ong.
L4—PA grid choke, Millen 34-
100

L5—PA plate coil. 9 turns No. 16
tinned copper wire, 1”7 dia-
ameter, 114” long.

L&6—Crystal monitor coil. One
turn No. 14 wire, 14” from
low end of L5.

L7—PA plate feed choke. Mil-
len 34100.

L8—Parasitic choke. 5 turns hook-

up wire, 34” diameter.
J1—Doubler grid current jack,
closed circuit.
J2—Power amplifier grid current
iack, closed circuit.
J3-—I>ower amplifier plate current
jack, closed circuit, mounted
on insulating washers.
R1—QOscillator grid leak. (Un-

changed)

Ro—Tripler grid leak. 100,000
ohms, ¥4 watt. Mounted in
same location as old PA
grid leak.

R3—47,000 ohms, 15 watt.

R4—390,000 ohms, 14 watt.

R5—1000 ohms, 145 watt.

R6,R7—24,000 ohms, 14 watt.

R8—15,000 ohms, 10 watts.

R®—500 ohms, 15 watt.

R10—18,000 ohms, ¥4 watt.

K1—Antenna switching relay.
See text.

X1—Germanium crystal, 1N34_
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Fig. 6. Rearranging the contacts and rewinding the
coil of the salvaged keying relay provides an excel-
lent ceramic-insulated antenna switching relay.

output, the fact that the 11-meter band was not
included in this range, together with the lower price
usually asked for the 4 to 5.3-mc version, caused the
selection of the lower frequency unit.

Tube Substitution

The original transmitter has the 12-volt tube
heaters connected in series-parallel for 24-volt
operation. Since 6-volt operation is required for most
mobile applications, it will be necessary to substitute
6-volt for 12-volt tubes and to rewire for parallel
heaters. A 6]5 is a suitable replacement for the 1626
oscillator and the 807 is electrically similar to the
1625s. Unfortunately, the 1625 sockets are of the

large 7-pin variety and will not accept the 5-pin 807
base without modification. This modification is not
difficult, however, and is much easier than replacing
the tube sockets themselves since thay are spun into
aluminum shields. It is made as follows:

Remove all connections from both tube sockets
except the old lead running from grid to grid of the
two tubes,

The spacing of the filament pins of the 807 is
identical to the old spacing in the 1625 socket and
these pins will not require modification. However,
in the interest of short leads, it is desirable to ro-
tate the connections and use old pins 3 and 4 for the
807 filaments. This will make old pin 7 the 807 grid,
old pin 5 the 807 screen and old pin 2 the 807 cathode.
These three socket holes will not quite match the
corresponding 807 pins and it will be necessary to
file the socket insulating material as shown in Fig. 1
to permit them to enter. Before filing the holes, pull
the steel ‘U’ shaped spring of each socket contact
back and spring the brass contact material apart to
provide access for a small rat-tail file. After the
holes have been filed correctly, the steel springs can
be pushed back in place, restoring the original ten-
sion to the clips.

If external high level modulation is to be used as
recommended, it is only necessary to modify one of
the PA sockets in this way, since a single 807 will
readily accept the 40-watts input. However, if
screen modulation is contemplated, or higher power
is required, two 807s should be used. The multiplier
to be described will be capable of driving either one
807 or two in parallel.

Filament Connections
A filament voltage ballast resistor (125 ohms wire-
wound) is mounted on the end of the chassis. This

T 02

B+ FIL.{8V.DQ)

+ OR -

200-250V

CONNECT TO + & —~
FILAMENT AS MARKED
REGARDLESS OF
WHICH IS GROUNDED

(o]
FIL. B+ Pa. MOD. DC.
450-500V.  OUTPUT

Fig. 7. Circuit of the 20-wait modulator used with the SCR-274N.

B1—22.5-volt small "B
ttery. for bias.

C1—.0095-uf mica.

C2—500-uuf mica.

C3, C4, C6—.03 uf, 400 v.

C5—8-uf 250-volt electrolytic.

C7—.02 uf, 1000 v.

"

size
circuit,

trol.

J1—Cathode current jack, closed
R1—500,000-0ohm pot., gain con-
R2—2000 ohms, 34 watt.

R3—750,000 ohms, 14 watt.
R4, R5—47,000 ohms, 14 watt.

R&, R7—0.1 megohm, 14 watt.
R8—25,000 ohms, 10 watts.
R9— 1 megohm, 15 watt.
R10—5000-chm pot., biascontrol,

T1—Modulation transformer, 16,-
000/5000 ohms.



CONNECT ACCORDING TO

BATTERY POLARITY MODULATOR AND

STARTER
SWITCH PA. B+
“~ CAR BATTERY 430-300 v
STARTER 4~—0 ——ll
REC.
POWER \
SWITCH
. PSR
TuBe CONVERTER
Fic. Y E | PLATE
GONVERTER' FiL..
XMTR. FiL..

ANTENNA RELAY

TuBE !
PLATES S1A Convj VU FIL. ppp_amp [OUTPUT MODULATOR
1A -1 PLATE AUDIO INPUT
i XNTR /a2
XMTR. RE. AND
€ AUDIO DRIVERS
BROADCAST RECEIVER ] K4 CONTROL UNIT
- —————e A
My TO MONITOR
+ Re f XTAL RECTIFIER CRYSTAL OR DYNAMIC
AUDIO INT TER MICROPHONE

MONITOR

‘

0-5MA (1) 5" METER & l——v
CARRIER v
MONITOR

Fig. 8. Power and control circuits for the complete mobile installation.

C1—+Filter capacitor, 15 uf, 600
volts.

J1—Audio monitor jack.

K1—Push-to-talk relay, DPDT, 6-
volt d-c coil.

K92—Dynamotor relay, SPST, &- shunt,

should be removed as it is no longer needed. The
original chassis connector mounted beside this re-
sistor can be retained for external connections if a
suitable cable connector to match it can be obtained.
If not, it is suggested that it be removed and re-
placed by a 6-pin tube socket. On the unit shown in
the photographs, the original connector was retained
and an additional one connected in parallel with it
mounted beside it. This is not recommended since
it congests the chassis and one of them serves no
useful purpose.

The filament voltage for the oscillator tube is fed
through two sections of LI, the oscillator coil, to
avoid frequency instability resulting from the con-
ventional oscillator circuit having r-f voltage be-
tween cathode and heater. One side of the tube
heater is grounded through the tuning coil itself and
this connection can remain unchanged. The ‘‘hot”
heater connection is made by means of a white wire
running from one of the oscillator terminals to the
ungrounded end of C14. C14 is a 0.006-uf mica capa-
citor, the smaller of two mounted on the chassis skirt
at the end of the oscillator tuning capacitor. Two
white leads actually connect to this point on the cap-
acitor, the second one going to the 1629 tuning in-
dicator. The 6-volt heater supply for the 6]5 oscil-
lator tube should be connected to this point.

Since all the old wires have been removed from
the PA tube sockets, no difficulty should be involved
in rewiring the heaters.

volt d-c coil, heavy duty con-

tacts.

M1—"'S" meter and carrier moni-
tor, 0-5 ma or more sensitive
movement with adjustable

R1—1500 ohms, 15 watt.
S$1—Contro! switch, 2-pole 3-
position.
S9—Frequency
SPST.
L ]

check switch,

Addition of Multiplier Stages

In order that the transmitter may operate on the
10-meter band a total multiplication of oscillator
frequency of 6 is required. This is attained by the
use of a 6AKS tripler and by a 6V6 doubler which
in turn, drives the 807 amplifier, as shown on the
schematic diagram, Fig. 2. ]

Slug-tuned coils are used for tuning the tripler
and the doubler plates to obtain maximum band
width and gain. No tuning capacity other than the
tube and circuit strays is necessary. Since the an-
tenna circuit loads the PA plate tank and conse-
quently broadens it, it is possible to shift frequency
over a range of several hundred kilocycles by means
of the oscillator control only, without serious de-
tuning.

The first step in the addition of the multiplier
stages consists of stripping the top of the chassis
from the 807 tube forward. None of the components
originally mounted in this space will be used. Be-
neath the chassis the large air padder adjacent to
the PA tuning capacitor, the small fixed neutral-
izing capacitor and the small relay mounted on the
chassis skirt should be removed. Be sure to save
this small relay since it will be used later for an-
tenna switching. The neutralizing capacitor leads
should be clipped off short and removed.

Before mounting any of the new components,
the tuning capacitor originally used for the PA plate
should be removed and the gear mounted on its

]



shaft removed. Since this capacitor will be used as
the antenna loading control its shaft should be pro-
vided with an extension sufficiently long to extend
through the chassis skirt to permit mounting a dial.
It is suggested that a metal dial and a Millen type
10050 shaft lock be used on this control, as shown
in Figure 3 (front cover center), to. avoid accidental
movement.

After reinstalling this capacitor, sockets for the
6V6 doubler and the 6AKS tripler should be moun-
ted along the same edge of the chassis as the worm
drives, spaced between the 807 PA socket and the
capacitor. The 6V6 should be nearest the PA.

The tripler and doubler coils should be mounted
on the chassis skirt approximately in line with their
respective tubes and with their slug controls access-
ible through the chassis skirt. The coils used in the
original model were obtained from surplus and
probably cannot be duplicated. They happen to
have an outside diameter of 3%’ and the coil wind-
ing data are given for this diameter. If it is neces-
sary to use coil forms having slightly different diam-
eters, the number of turns should be changed to
correspond accordingly. In any case, adjusting these
coils is not difficult providing an absorption wave-
meter is available to check the harmonic on which
they are operating. It was found convenient to mount
the doubler coil in the hole in the chassis skirt
originally providing access to the lock on the PA
padder condenser. The knob from a telephone type
key switch tightly screwed on the end of the tuning
slug shaft makes a convenient tuning knob. Any of
the commercially manufactured slug-tuned forms,
such as the National XR-50, will do a good job.'

The various bypass and coupling capacitors and
resistors associated with the multiplier tubes should
be mounted in such a way that lead length is kept
to a minimum. The grid of the 6AKS should be
driven from the same terminal of the oscillator as
originally drove the grids of the two 1625s. Since
this requires a rather long lead, a piece of shielded

4

R7 R8S
4TMS 47K 2
3

200-250 V.

Fig. 9. Circuit of the preamplifier. [ The preamplifier
can be mounted with the receiver ‘or converter, the
output connecting to the modulator in the trunk.

C2—.05 uf, 400 v.
C3—.03 4f, 400 v.

C4, C5—.1 uf, 400 v.
R1, R3—2 megohms, 14

15 watt,
R5—1-megohm pot.
R6—4700 ohms, 14 watt.
R8—47,000 ohms, 14

watt, watt.
R9—2000 ohms, 15 watt. R9, R10—0.1 - megohm,
R4, R7—0.47 megohm, 14 watt.
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microphone cable was used for the connection.

The original grid leak for the PA is a 15,000-ohm
resistor mounted between pins 5 and 7 on the crystal
socket. Since the same circuit is used to feed the
6AKS tripler grid, the 15,000-ohm resistor should be
replaced by 100,000 ohms (R2).

Tuning Jacks

Three tuning jacks should be mounted along the
chassis skirt as shown in the photographs, Fig. 4and
5, directly below the old PA tuning capacitor. Be
sure that the one for metering PA plate current is
well insulated since it will be connected in the hot
side of the plate supply. The reason for this is that
it is possible to tune and load a pentode or tetrode
amplifier much more accurately by means of plate
current only, than if plate, screen and grid current
are all read, as would be the case if the jack were in
the cathode circuit. '

PA Plate Circuit

The PA tuning capacitor C16 should be mounted
as near the 807 power amplifier as possible and
directly in line with the original loading control.
The old loading control shaft should be extended
or a new shaft turned out to permit tuning this
capacitor from the original front panel loading con-
trol location and using the old shaft lock.

The power amplifier tank coil should be mounted
beside the tuning capacitor approximately in the
location shown in the photographs, Fig. 3 and 4. The
bottom of this coil should connect to the stator of
the old PA tuning capacitor, now the loading capaci-
tor C17, through the mica-insulated feed-through
button originally used to connect to this same capaci-
tor. The PA tuning capacitor should connect to the
top of the PA tank coil and to the PA plate through
the small parasitic choke L8. This produces a pi
network, which is particularly desirable at high fre-
quencies since it permits low circulating current,
good harmonic attenuation and readily adjustable
loading. The coil L5 and the capacitor CI7 have
essentially constant r-f current flowing in them, so
that the voltage across CI7, and thus that applied
to the antenna circuit is a minimum when C17 is at
maximum. Decreasing the capacity of C17 increases
the voltage and the loading.

Antenna Circuit

The original antenna connector on the panel
should be removed, and replaced by a coaxial fitting
such as an Amphenol type 83. A similar one should
be mounted on the other side of the panel for the an-
tenna connection to the receiver.

The rather fancy relay originally used for antenna
grounding on the transmitter is not very well suited
for antenna switching. Fortunately, the small relay
removed from beneath the chassis can be readily
modified to produce an excellent low-power antenna
switching relay complete with ceramic insulation.
Reference should be made to the photograph of the
modified relay, Fig. 6. The modification is accom-
plished as follows:

1. Spring the lower movable contact (the “‘J”
shaped one) by its mate to make them normally
closed instead of normally open. There is enough of
the silver contact extending through the spring to
the wrong side to provide a satisfactory contact.



Fig. 10 (left). The 815 modulator, with 815, VR-150 screen regulator and 6SL7 amplifier-phase inverter-driver

mounted in recessed sockets.

The modulation transformer shown has at least twice the required

rating but was

used because it was available. The screwdriver-controlled gain potentiometer is just visible behind the 6SL7.

Fig. 11 (right): Bottom view of the modulator.

he number of components is kept to @ minimum by the use of

o simple phase inverter and direct coupling between it and the tube that drives it.

2. Remove the contact assembly and discard the
small fibre spacer used to operate the top set of
contacts.

3. Remove or clip off the top ‘‘L.” shaped contact
spring.

4. Bend the remaining top contact (the straight
one) doubling it under itself to make it match up
with the movable contact. This provides the nor-
mally open connection.

5. Reassemble and adjust. It will be necessary to
bend the operating arm of the relay and the stop
below it to get the contacts to operate properly.

6. To make the relay operate on 6 volts d.c. in-
stead of its rated 24 volts, remove the wire from the
coil and rewind it full of No. 30 or No. 32 enameled
wire. Either size will be satisfactory but No. 32 is
preferred since there will be less current consump-
tion and less heating of the coil than if the larger size
is used. Random winding is satisfactory.

The relay when modified should be mounted on
the front panel between the antenna and receiver
connectors using. the same mounting holes and
mounting screws as the old antenna relay. Be sure
to make the connections from it to the antenna
and receiver connector and to the PA tank coil of
substantial conductor to minimize losses.

Monitor Circvit

In order to provide some sort of visual or aural
indication of normal functioning of the transmitter,
it is suggested that a simple monitor circuit be in-
cluded. This may readily be done by adding a one-
turn coil, L6, to the bottom end of the PA tank coil
and rectifying the voltage induced in it with a 1N34
crystal. The constants shown on the schematic,
Fig. 2, will produce suitable level for feeding a pair
of phones for aural monitoring or, if desired, opera-
ting a carrier indicator meter.

Modulator

The first attempt at applying modulation to the
modified transmitter consisted of the installation of a
6V6 in the socket originally occupied by the 1629
tuning indicator and arranged to modulate the

screens of two 807s. This system worked fairly well
and it was possible to obtain approximately 12 watts
of r-f output with total amplifier plate, screen and
modulator plate current of 130 ma at 450 volts.
Under this condition the maximum positive modu-
lation was between 60% and 70%.

The reports obtained with the screen modulation
too frequently were something like: “Your carrier
is strong here but your modulation seems a little
low.” Presumably this was caused by the maximum
positive limitation of 60% to 70%. This could have
been increased to a full 100%, but with a serious
reduction in carrier power output. Accordingly, it
was decided that the best expedient would be to
build a small external modulator unit capable of
modulating some 40 watts of input to the plate and
screen of the power amplifier.

1t was decided to use an 815. Its maximum plate
voltage rating is 500 volts and under Class AB,
conditions it can deliver a power output of 54 watts.
Its zero-signal plate and screen current are low. Al-
though no AB, operating conditions are specified in
the tube book an experimental setup showed that
20 watts of audio power could be obtained with 450
volts on the plate, 150 volts on the screen and zero
grid current. Under this condition the maximum
plate current was 80 ma and maximum screen cur-
rent 10 ma. Static plate and screen current totaled
only 30 ma.

Two minordisadvantages appeared, one being that
it was necessary to regulate the screen voltage close-
ly between its static value of approximately 2 ma
and its full output value of approximately 10 ma in
order to obtain high audio output with low static
plate current. The other was that this low static
plate current prohibited the use of cathode grid bias.

A VR150 regulator was provided for the screen
voltage and a 22.5-volt midget B battery was used
to supply bias. Since the correct grid voltage to pro-
duce the optimum value of static plate and screen
current was somewhat less than 22.5 volts, an in-
teresting expedient was employed to use the 6 volts

Continued
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available from the automobile battery to buck the
bias battery down to the correct value. Fig. 7 shows
how this is done with either positive or negative
ground on the car battery. In either case RI0 is
used to provide continuously variable grid voltage
from 22.5 volts to 16.5 volts.

Since the cathode of the modulator tube is re-
turned to the negative of the car battery, when the
positive is grounded this same connection provides
an additional 6 volts on the plate of the modulator
tube. If the negative of the car battery is grounded,
returning the negative of the high voltage winding
of the dynamotor to the positive of the battery will
produce the same result. In both cases the plate
voltage on the modulator tube is 6 volts higher than
the dynamotor output. The negative (pin 2) of the
VR150 regulator is also connected to the positive
of the car battery, regardless of battery ground
polarity to provide an additional 6 volts on the
815 screen. It was found that this slight increase in
screen voltage provided greater audio output.

Approximately 24 volts grid-to-grid audio is re-
quired to drive the 815 modulator to 20 watts out-
put. A 6SL7, with one triode connected as a voltage
amplifier and the other as a phase inverter was used
to supply this driving voltage. Sufficient gain was
available to permit full output with 0.4-volt input.
This was somewhat more sensitive than was re-
quired and an inverse feed-back circuit consisting
of R9 and (6 from the secondary of the modulator
transformer back to the cathode of the voltage am-
plifier was used to reduce the gain by a factor of 4
and at the same time reduce distortion.

With this driver, the output of the modulator is
rather sharply limited at 20 watts of audio, with the
grids of the 815 acting as a peak clipper above this
level. In order to minimize splatter resulting from
this clipping, C7 was used to ‘‘build out” the leakage
reactance of the modulation transformer into a low-
pass filter. The value of .02 uf was selected for C7
because it was found that this gave good response to
approximately 3000 cycles and then reasonably
rapid attenuation. CI was selected to produce low-
frequency attenuation beginning at about 200 cycles.

Although a preamplifier and dynamic micro-
phone were used to drive this speech amplifier, it
produces adequate gain for direct operation from a
carbon microphone.

Top and bottom views of the final modulator are
shown in the photographs, Fig. 10 and 11.

A similar modulator has been built by W2QJZ
around a surplus ART/13 speech amplifier. He re-
moved the 6V6 side-tone amplifier and transformer,
making room to mount the 815 in the enlarged trans-
former mounting hole and an OA2 regulator in the
space vacated by the 6V6. Heaters were rewired to
take a 6S]7 speech amplifier and a 6V6 driver. The
cathode resistor of the 6V6 can be increased to about
2000 ohms to reduce plate current, since only a small
portion of its available power is needed to drive the
815. Sufficient gain is available to permit the use of
a low-impedance dynamic microphone without a
preamplifier. With this unit, it is necessary to mount
the modulation transformer and bias battery out-
board at the end of the chassis.

18

Control and Power Circuits

Fig. 8 shows in detail the control and power cir-
cuits. With the switch S7 in the first or OFF position
as shown on the drawing the converter and trans-
mitter circuits are dead and the broadcast receiver
functions normally. Plate voltage from the vibrator
power supply in the broadcast receiver is dis-
connected internally from the plates of the broad-
cast receiver tubes and is brought out to the blade
of the push-to-talk relay, KI. During reception it
returns to the broadcast receiver plates through the
back contact of the relay.

When SI is advanced to the No. 2 or CONVER-
TER position, filament voltage is applied to the
converter by one set of contacts and plate voltage
by the other. An additional switch associated with
the converter but not shown is used to take care of
the antenna and r-f switching between broadcast
reception and high frequency reception through the
converter.

When SI in the third or TRANSMITTER posi-
tion, filament voltage is‘applied to speech amplifier
tubes in the control unit, to the transmitter and
modulator tubes and to the coil of the push-to-talk
relay, K1. Under this condition, operating the push-
to-talk button on the microphone switches the broad-
cast receiver B+ from the receiver and converter
circuits over to the speech amplifier and audio and
r-f driver circuits. This feature is particularly valu-
able since it saves 40 to 50 ma of plate current which
would be required from the high-voltage dyna-
motor if it were used to supply these low-level stages.
The same relay operation applies 6-volt operating
voltage to the coils of the dynamotor relay, K2, and
to the antenna switching relay in the transmitter.

Note that the negative brush of the high voltage
commutator of the dynamotor is connected to the
positive brush of the low-voltage commutator
rather than to ground. The reason for this is that
when a battery with negative ground is used, the
battery voltage is added to the dynamotor output
voltage producing an extra 6 volts for the modula-
tor and PA plates.

The only filter found necessary for the transmit-
ter high-voltage supply was a 15-uf capacitor, CI,
connected across the high-voltage output. No filter
choke is needed since the internal inductance of the
dynamotor itself serves as an effective choke.

In order to save space in the trunk and to keep
the high-current leads from battery to dynamotor
as short as possible, -the high-voltage dynamotor
(450 volts at 175 ma) with its associated relay and
filter capacitor is mounted on the bulkhead under
the hoos.

On the control circuit diagram, Fzg. 8, are shown
the ‘‘S” meter connections used to provide carrier
monitoring during transmitting periods as well as
normal *‘S” meter functioning. The “‘S’ meter is con-
nected in the cathode circuit of the r-f amplifier of the
broadcast receiver. With no signal being received,
the meter sensitivity is adjusted by means of a
variable shunt, not shown, to provide full scale de-
flection. When a signal is received, the a.v.c. of the
receiver reduces the r-f amplifier plate current caus-
ing a corresponding reduction in meter reading.

During transmitting periods, the r-f amplifier
plate current is zero since plate voltage is removed
from the receiver circuits. Rectified r-f supplied
by the monitor circuit shown in the transmitter
takes its place in the meter. With the constants



shown (500 ohms in series with crystal in the trans-
mitter and 1500 ohms, RI, in the control unit) and
with the coupling to the PA tank coil provided by
one turn approximately ‘4" from the low end of
the coil, the rectified current is 2 ma.

JI on the panel of the control unit provides a
strong signal in a pair of phones for aural monitor-
ing of modulation. RI, in addition to limiting the
crystal current to a safe value, prevents the “S”
meter from shortening out the monitor jack.

An additional switch S2 is provided for checking
transmitter frequency in the receiver. When S/I is
in the transmitter position and the push-TO-
TALK button is not pressed, closing S2 applies
plate voltage to the oscillator and frequency multi-
plier stages of the transmitter without de-energiz-
ing the receiver. This permits checking the point on
the converter dial where the transmitter signal is
located or even setting the transmitter frequency
to zero beat with an incoming signal. Sincg the
transmitter v.f.o. frequency calibration is highly
accurate, it also permits obtaining an accurate cali-
bration on the converter.

A preamplifier to permit the use of a low-level
microphone is included in the control unit. A detail
of its circuits is shown.in Fig. 9. It operates in
straight-forward fashion with two stages of amplifi-
cation direct-coupled to a third stage used as a
cathode follower to provide a low-impedance source
for feeding the line back to the modulator. It pro-
vides sufficient gain to permit operating from a
50-ohm dynamic microphone (salvaged from a
surplus B19 tank set). Its maximum output is 8
to 10 volts. Although this may seem like an excessive
amount of speech amplification, the total plate cur-
rent consumption by this preamplifier is only
2 ma and the additional speech amplifier included
in the modulator unit requires only 2 ma more. It
is believed that the improvement in audio quality
resulting from the use of the dynamic microphone
justifies the additional circuit complexity.

Lock-in type tubes were used in the preamplifier
since they were mounted in an inverted position.

Antenna

The antenna used is of the type normally encoun-
tered on police installations and includes a coil spring
at the base to provide flexibility in going under low
obstructions. It was found important to include a
flexible connection between the upper and lower
spring fitting since depending on a connection
tﬁrough the spring itself gives rise to inductance var-
iation and detuning as the antenna sways.

Although the antenna could be mounted on the
rear bumper as is frequently done, experience with
previous police installations has shown that a higher
mounting point produces much greater radiation
efficiency. Accordingly, the antenna was placed at
as high a point on the body as was possible. In order
to avoid drilling holes in the car body, a special
bracket was fabricated of 14" sheet steel curved tg
fit the body and bolted to the flange inside the trunk
cover. It extends through the crack between the
trunk cover and the body and provides a sturdy
and sufficiently rigid mount. This mounting is shown

in the photographs on the cover. Note that four-

bolts are used to secure the bracket to the car
body and that it was made in the form of a gusset
in the corner of the trunk opening thus providing
much more strength than if it had been mounted at
one edge only.

The small loading coil shown in the photographs
was found to provide a somewhat better match an
better loading since the antenna itself is slighly
shorter than a quarter wave,

Due to the proximity of the trunk cover to the
base of the antenna, it has been found that opening
the cover has a slight effect on antenna loading an
PA tuning. Accordingly, the final loading and PA
tuning adjustments are made with the trunk closed
except for a crack wide enough to permit reaching
in to the controls and to peek in at the PA plate
current meter.

Adjustment

Because the substitution of the 6]5 oscillator for
the 1626 and the change in the circuit which the
oscillator drives will have a slight effect on the fre-
quency calibration, it will be necessary to recali-
brate the oscillator to make the indications on the
dial correct. This may be done by any convenient
means and using any signal of known frequency in
the oscillator range. WWV on § mc is suggested.
The compensation should be accomplished by adjust-
ing the oscillator padding condenser trimmer, access-
ible through the top of the oscillator shield, until the
oscillator is on frequency at one point. Since the
oscillator inductance is not disturbed during the
modification this should provide correct calibration
at all dial settings. If the oscillator coil inductance
is found to be off, it may be easily corrected by the
slug adjustment provided.

During adjustment of the low-level stages, plate
and screen voltage should be kept off the power
amplifier. When the oscillator is on calibration, set
it so that its sixth harmonic is at the desired point
in the 10-meter band, and adjust the tripler tuning
coil, L2, for maximum grid current on the 6V6 doub-
ler. It should be possible to obtain 300 to 500 micro-
amperes. After tuning for maximum grid current,
check the frequency with a wavemeter to be sure
that the third harmonic of the oscillator has been
selected.

The doubler plate coil, L3, should next be ad-
justed for maximum grid current on the power am-
plifier and the frequency checked with a wavemeter
to be sure that it is tuned to the sixth harmonic
of the crystal. Grid current of from 2 to 3 ma should
be obtainable.

With the antenna connected to the transmitter,
the loading capacitor, CI7, should be set for its
maximum capacity. Plate voltage and excitation
should be applied to the 807 and its plate tuned for
minumum by means of CI16. The capacity of C17
should now be decreased and after each change C16
reresonated until correct loading is obtained. With
450 volts on the plate of the 807 it was found that
90 ma was optimum loading since the efficiency
dropped off rapidly with heavier loading.

Care should be used in adjusting the power ampli-
fier, since it is provided with grid leak bias only. This
is not as dangerous as it is with a crystal-controlled
transmitter, since there is little chance of the v.f.o.
failing to oscillate. The addition of a cathode re-
sistor large enough to protect the 807 in case of
loss of excitation would dissipate an appreciable
portion of the plate voltage with consequent re-
duction in power outout. :

After all adjustments have been made to the trans-
mitter, the oscillator frequency control, the loadigg
control and the PA plate tuning should all be lock

to prevent their shifting under vibration.

t will be found that small changes of frequency
maf be made when desired without readjusting the
multiplier and power amplifier tuning controls
All that is necessary is to set the oscillator frequency
control to the correct point.
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FOR YOUR TRANSMITTER —

ONE BALUN
FOR 15 10 30 me

Full Kilowatt Rating When
SWR is 2 to 1 or Better

One balun for 1.5 to 30 mc. True broadband
operation. No switching or complicated circuvitry.
Full kilowatt when SWR is 2 to 1 or better. Three
types are available,

Type TB-2 Matches between 75 ohms unbal-

‘anced, and 300 ohms balanced. . .Price $16.95

Type TB-3 Matches between 50 chms unbal-

anced, and 200 ohms balanced. . .Price $17.50

Type TB-4 Matches between 75 ohms wunbal-

anced, and 75 ohms balanced....Price $17.50

These baluns are a natural for feeding dipoles,
beoms, trap ontennos, twinlead, etc., etc. They
allow tronsmitters designed for coaxial cable out-
put, to drive bolonced circvits without any sirain
or pain. Completely weather-proofed, they may be
mounted on a pole, suspended by o rope, or
mounted in your shack.

Specifications: 32" wide, 3"’ deep, 412’ long (less
mounting bracket), 8" long (with bracket), Weight
212 Ib.

FOR YOUR RECEIVER —

A MATCHING
BALUN FOR
1.5 mec to 150 m¢ s

Of course, o transmitting balun may also be used
for receiving but it is certainly uneconomicol. The
Lynmar type RB-1 Receiving balun is designed to
match between 75 ohms unbalonced and 300 ohms
balanced from 1.5 mc to 150 mc. |t moy be used
between unbalanced circuits of 50 to 100 ohms and
bolanced circuits of 200 to 600 ohms when the
vpper frequency limit is restricted to 30 mc,

Some communication receivers have a high im-
pedance input. In such coses, use of the RB-1 balun
between a coaxial feed line ond the receiver moy
result in o definite increase in signal and a better
signal 1o noise ratio. Similarly, it can be used to
efficiently feed twinlead into receivers designed for
coax input. It may be used for transforming from
twinlead to coax to decrease noise pickup and then
back to twinlead if necessary. It is o flexible piece
of geor with a variety of uses.

Type RB-1 $2.95

Soecifications: 32" long, 2’ wide, 1 deep.

Weight 3 oz.

Also Availoble: Type RB-2 Moitches between 75

ohms unbalanced ond 300 ohms balanced . . . 50 mc¢
Price $2.95 /08

Consultants and Manufacturers
ELECTRICAL - MECHANICAL - ELECTRONIC

1432 N. CARLISLE STREET « PHILADELPHIA 21, PA.

LYNMAR ENGINEERS, INC. ll

2, 6, 10 - Meter

MOBILE EQUIPMENT

MOTOROLA, R.C.A,, G.E., LINK,
etc. 30-50 Mc., 152-172 Mc. Used
Commercial F.M. Communications
Equipment Bought & Sold. Com-
plete Two-way sets meetingF.C.C.
Licensing Requirements for taxi-
cabs, Police, Fire, etc. $169.00
and up.
Motorola F.M. Receivers, Double
Conversion.ccssecees $55.00 each
Motorola F.M.
Transmitters ceeesses 45,00 each

MOTOROLA RECEIVER
(FMR13VA OR FRMI16V)

COMMUNICATIONS ASSOCIATES

267 Washington Street, Dorchester, Mass.
Telephone AVenve 2-8088




READ THESE NEW HANDBOOKS!

The first and only complete
.handbook devoted to the very
“high frequency spectrum. 12
‘chapters . . . 208 pages . . .
‘over 150 illusfrafions ...brand
new antenna facts. Moon
reflection transmission data.

— 2% VHF HANDBOOK

by William 1. Orr, W6SAI
and Herbert G. Johnson, W6QKI

The VHF HANDBOOK covers in detail the genera-
tion, propagation, and reception of VHF signals, plus
the construction and design of equipment and an-
tennas. A complete summary of the state of the art!

Here it is! A radio handbook,
written for the Novice and
Technician radic ham! This
book helps you with the code
—helps you build your rig—
and gets you on the air!

NOVICE AND TECHNICIAN
HANDBOOK by  foncia sioner, werns
The first radio text entirely devoted to the amateur

newcomer! Covers transmitters, receivers, antennas
in step-by-step, easy to follow instructions. Written

so you can understand it! Get your copy nowl.

Entirely devoted to the con-
struction, adjustment and in-
stallation of rotary beam an-
tennas! This book will make
your antenna work! Eliminate
guesswork in your new beam!

BEAM ANTENNA HANDBOOK |

by William 1. Orr, W6SAI

Complete and concise information about beam an-
tennas. Dimensional charts, SWR data, and con-
struction data on parasitic arrays for the 6, 10, 11,
15, 20 and 40 meter amateur bands! Invaluable!

AT YOUR DEALER, OR ORDER FROM
RADIO PUBLICATIONS, WILTON, CONN.

RADIO PUBLICATIONS, Inc., Danbury Rd., Wiiton, Conn.

Please rush copies of VHF HANDBOOK

at 52.95 per copy

HANDBOOK at $2.85 per cop

t $2.70 per copy

Enclosed is 15¢ per book (covers packing, shipping cost)

copies of NOVICE AND TECHNICIAN
:oples of BEAM ANTENNA HANDBOOK

Name. Call
Street
City. State.

Enclosed find: [ check [ cash [CImoney order

]
HAM SPECIALS

L OOK HERE!

ARC-5 COMMAND -~ SCR-274 Equipment

Receivers Transmitters
BC-453 190-550 K.C.$12.00 2.1 — 3 mC .cicieeres. $19.00
1. 5 BCa696 34 mC .eorees 0
. BC-457 4-5.3 mc..... 4.95
BC-455 6-9 mc .eenesss 9.00 BC-458 5,3-7 mc ..., 4.95
R-28 100-156 14.00 = BC-459 7-9 mCiieieeas 7.50
Receiver funing knob .65 'I‘-23 100-156 mc..... 19.00
Receiver Power Supply ths treercissnsessenanans 50
Transmxtter kit

g' i riend & se
15 to 600 K C in 6 bands, with built-ln 115 V.

A.C. supply. Brand new with tech manual ......... $59.00
Teletype Receiver, with 11 tubes, Less tumng unit,

With pOWer SUPPLY tiievsiscnsisecosnssassencane .. 18,00
Teletype system, write for details...iorussree . 150.00
GF-11 transmitter for mobile, see C.Q.mag. 1/57 o 14,50
Collins TCS transmitter, 1.5-12 me¢ ..

1 KW transmitter, write for details.......
U.S. Navy scopes, 3 inch, reconditioned...
RCA Rider Chanalyst., Excellent condition .
Freq. meter, LM type, new unfinished chassis,

needs tuning cond. xtal, tubes and cover-FB, VFO 9.00

RELAYS

115V, AC SPST 5 amp$1.50 100V DC Ant. relay .. .00
6 V, AC SPST 5amp. 1.50 6 V,DC SPDT 1 Amp. 1.50
115V AC Ant, relay 2,50 12V,DC Ant,relay.,.. 2.50
Plate relays —3000, 5000 8000, 10000 ohms, SPDT 3.00
8000-10000 ohm SPST . 1,50

Vacuum Cond, 10KV,-25mmf
150 . 595
mf 9.95

POWER SUP PLIES
0-1500V 300 ma., variac control, 2 meters .... .
Dual supply 600V — 400V, 200 ma ...c..cceenne .
900 V.-300 ma — $32.00 these are commercial supplies
VAR. Cond.- mmf, 400mmf -250mmf, 200mmf each 2.00
Koil Kords, 3 wire, ‘stretch to 9 ft. $1- 25; 3 ft. weues .45

Meter, 100 microamp. 2% inch, has 300V % 30 ma.
blk, scale. Good for field strength meter, etc. .... 5.5

Meter, 0-1 ma, 2¥2inch G.E. ...... veseresvssvssssssas  3.78
DYNAMOTORS
6 volt 12 volt
600 V 150 ma..........$12.00 425 v, 200-400 ma ... 16.00
460 V 175 ma veevvre.. 11.00 625 V, 225 ma ..,0.... 16,50
P.E. 101 6-12V ...... 6,50 515/1030V —215/

260 ma ..eecrersraees. 14,50
Leece-Neville 6 V, $49.00 12 V, $85.00
Vibrapack 6-12 V. 375 V. 200 ma $14.50

TRANSFORMERS AND CHOKES

1180V, CT, rated at 425 ma ..... veseverasss $7.50
4800V, CT, -3500V CT, 300 ma, UTC CG-305 . 38,00
3080V, CT. -2500V CT. 500 ma, 110/220V PRI 29.00
1250V, CT, 425 ma 6, 3V CT. 7 Amp.5V, CT. 4 Amp. 8.00
5V. 13 Amp. ceverreeense $3.50 8 Hy, 150 ma ,...o0eeee 1,95
12y, 4 Amp. . 2.5 25 11Y 100 ma , 1.95
24V, 1 Amp. . 2.00 10 HY 300 ma . 3.95
24V. 3 Amp. . weee 2,75 14 Hy. 50 ma .. . .95
2.5v, 10 Amp. Hi V. Insul, for 866 [ T X -
8-9 10-11-12V, at 5 Amp. 115V, PRI . 3.50

6 —7 —~8V, at 10 Amp. 115V, PRI ... 3,50

Modulation Trans. rated 20 W, good for

ratio 1:1 6000 to 6000, Pri. 7-6146-829-2E26-

815 etc,, P.P. ABor B or sxngle 61.6-807 etc,

Class A, Mod. to single or P.P.576 3-61.6-6 146-

807- 2E26 etc., to 100 W, R.F, pOWer .ceovnvorsecrns 2.75
Umversal Driver Transf, 15 W. audio rated Pri,

to 1/2 Sec, 4:1, 4.5:1, 5:1, 5.5:1, 6:1 ,.vverurereenes 2.50
Collins, carbon mic, Trans. 75 to 125000 ohm. .voee. 1,25
3 Trans for SSB Exciter. W2EWL's conversion of

458, see OST. Mar. 1956, set of 3 Trans...,, 5.00

Vertxcal gmund plane Ant. with mountlng base for
20 mtr, $7.50; for 40 mtr, ciieeerereiucrsoananas srsssesees 99,
WE REPAIR md tune transtmtters, receivers and test

equipment. Meters repaired and calibrated.
WANTED — Receivers, transmitters, test equipment

(commercial) We take trade-ins.

807-W ruggedized, lonf tife tube, (Jan 5933)

These tubes cost $12.00 each. Our price is.... $1-95
2E26 — $2.75; 829 — $4. 95 832 ...e.ee (SR 3.95
Selenium Rectxfxer, 18V. fuli-wave bndge, 3 Amp 2,75

5 Amp. $3.75; 7 Amp. $4.95; 10 Amp, ..coeeeerarne. 595
Selenium Power Supply Kits, 6-12 V. 10 Amp.

D.C. output, 115V A, C. input ... cresress 18.00

tems are used

Prices are based on refative value som
— most are new, Write for bargain bulletin,

Minimum order $5.00, FOB Hempstead, 25% with COD
orders.

ALGERADIO ELECTRONICS CO.
236 N. Franklin St. Hempstead, N. Y.
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NEW
SAFETY
FUSING

The PALCO BANTAM 65 is only 4" high, 8" wide, $%” deep—leaves you
lots of leg room. The separate modulator gection on a 2” x 23%” x 11” chassis
may be mounted in any convenient location. The exclusive new ‘‘tune up*
meter was -designed with highway safety in mind. No more stooping, no
more squinting—you'll like this new jdea!

: f:gtn‘{ftné(t’a'r:-t—znzf #.Am::ructly flitered. OTHER OUTSTANDING FEATURES

° Eo "'t"rytd"?'“ when on standby. * tBI::'IJ‘t-ln VFO with 2 xtal posi- @ Efficient pi-section output.

o oy Ty oo g e, Tong @ Either 6 or 12 volt filament sup.  ® Foaizens for mounting standard
I’}h ona‘lﬂtt?n. bl '2’?6 plate supply 450-600 voits @ o geparate inputs for high imped-

[ ) n:arv.trltt:ryl.m problems. Mount on fire-wall © Complete bandswitching (0 thru ance or carbon mikes.

MODEL 60 v.p.C. Kit 80 . @ Break-in CW operation.

MODEL GIZH—Iz V.D.6. Kit o Gang tuned VFO and exciter ® AB1 modulation employing nega-

FACTORY WIRED, eithsr stages. tive geak clipping.

Combination 6 and 12 V.D.C.—I15 V. AC NOVICES! Use the BANTAM 65 as a flxed rig now—as a mobile when

Model also available. We can supply power you get your ““General’’.

cahles of any required length. BANTAM 65, complete with tubes and power connectors ... $159.50

For additional information, see your distributor, or write to . . .

PALCO ENGINEERING . FRANKFORT, INDIANA

COMMUNICATIONS EQUIPMENT CO

L
420-500 MC TRANSCEIVER BC 929 S‘S:CILL?SCI:O'PE .
Here's 8” radar scope ‘s & natural for conversinn to a
BC645 — NAVY ABA-1 sw.:tt z:nenl purpose scope for the shack. Ideal for om-the-air
Twe-way rig for mobile or fixed station covering the VHF checks, modulation monitor, etc. Brand new, complete with all
band for amateur or CITIZENS radio. (See complete con- tubes Including 8BPI, original schematic and s7
version details in Dec. 1ssue '56 of CQ magazine) Brand conversiom data. .

New, in original factory cartons. Complete with 12-voilt
dynametor, PE101, shock mounting, and control box. Originat
government cost was over 1,000 $$ Now you $3z o
exn get this super value for only............. .

ARC-4 2 METER RI!G. Transmitter-receiver unit is xtal
controlled for 144-148 me, phone or CW. 832 in Final. Makes
a heaut of a rig for mobile or home station. Used, excellent,
hut less tubes and. dynamotor. With conversion $'I

info for use on 110 vac, or battery...... ...

ARC-5 EQUIPMENT
T-19/ARC-5, 3-4 me, used, exc., all tubes.
T-15/ARC-5, 500-820 KC, NeW.......ocoen.

MICROWAVE CAVITY
Receiver front end cavity resonator:
Tunes 2700 to 3400 me with a loaded
Q of 3000 50-obm, type N Input.
Video output from 1N27 crystal. May

be used at quarte
(T T kmers o e $22.50

DYNAMOTORS

VHF BUTTERFLY
TANK

Butterfly tank unit: Tunes 60-300
me. Ideal for frequency meter,
Iﬂ&rid-dipper. I‘snm?‘?li gource. eto.

ew, complbte t
acorn tube socket. ... $5'75

....$4.95

8749 VHF TEST SET

Model OAP equipment is s versatile
test instrument which can be used in
all phases of VHF work. The unit s
portable and operates from 115v /50-70
¢y or 115v/400 cy. The test set con-
sists of the following main units: 1/
A wavemeter (accurate to .25%) com-
posed of: a low-loss tuned circult
covering the frequency range of 150-
230 me*, a detector/amplifier equipped
with an electric eve indicator tube
which shows when the tuned cireult is

INPUT in resonance with the applied signal. The entire band

TYPE VOLTS AMPS VongTPH&ps Price covers approx. 600 divisions 2/ A high-frequency local

BDARS3 14 375 150 oscillator adjustable from 140-230 mec. The output of
POSX-15 14 238 220 ‘o8 $6.50 this oscillator is modulated at 60 cycles, 3/ A dummy
DM33A 28 7 540 2250 ggg antenna, diode detector, and cathode-loaded amplifier.
B-19 12 9.4 275 0 6.95 This unit furnishes an output for use with an oseillo-
* 500 %;’n . scope to determine a transmitter’s power output and

DA-3A* 28 - 10 300 ..280 3.95 pulse shape. Input imp. is 50 ochms. 4/ An untuned
150 010 - VTVM INPUT connection for the detector amplifier,

4.5 &, so that the equipment will serve as a tube voltme’ter.'t .

. 3 . .

rEom @ 1w we sl g e

343 Canal St., N. Y. 13, N. Y. Phone: CAnal 6-4882 - Chas. Rosen

Mail orders prempily filled. ALl prices F.0.B. New York City. M.O. or check. Only shi; s
Bdated concerns sent P. 0. parcels in exccss of 20 pownds will be shipped vis chﬂeapeo‘? ?rza:a;‘r tr’a?lz
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POWER PRECISION SWITCHING WITH TERADO MICRO-RELAYS

DATA SHEET—TERADO MICRO-RELAYS
SERIES 6000

PINS 1 & 7—COIL

PIN 6—MOVING CONTACT

PIN 5—NORMALLY CLOSED CONTACT

PIN 4—NORMALLY OPEN CONTACT
FORM ’C’" CONTACT (5.P.D.T.)
FOR D.C. OPERATION—Bottom View

CONTACT RATING—1 AMP. AT 24 V., D.C.—NON-INDUCTIVE
Maximum continuous Coil Current 150 Milliwatts —
~75 Milliwatts nominal

OPERATING ADJUSTMENTS FOR RELAYS WITH FOLLOWING COIL RESISTANCES
-=10% RELEASE M.A. APPROX. 2 PICKUP M.A

OPERATING
RESISTANCE STOCK NO. yDC ENERGIZE CURRENT
24 OHMS B-1330 1.5 50. MA. (at1.2V.)
300 OHMS B-1331 6. 16.5 MA. (at 5V.)
2,000 OHMS B-1332 12, 6. MA.(at10V.)
5,000 OHMS B-1333 24. 3.8MA. (at19V)
8,000 OHMS B-1334 32. 3. MA.(at24V)
10,000 OHMS B-1335 —_ 2.5 MA. (at27 V)

Other Coil Sizes are designed and
manufactured on Special Order.

TERADO COMPANY

o Mfrs. of Precision Electronic Equipment
Conelrad Receivers 1062 RAYMOND AVE., ST. PAUL 14, MINN.

A Precision Component for

000000000000 0000000000000 0550606000000 000006000004

Complete installations available. Extensive spare-part inventory. Thousands of
12 and 24 Volt dynamotors. All racks, flex cables, control boxes and other
accessories in brand new and used, excellent condition.

Q 5'ERS )
Likenew . . . .

BC-458 TRANSMITTERS

SINGLE RECEIVER RACK

Like new

$1295|

BC-456 MODULATORS
Like new $4.

BC-437 TRANSMITTERS

TRIPLE RECEIVER RACK
with shock mount
Like new

18,

2251 WEST WASHINGTON BLVD.
LOS ANGELES

BC-455 RECEIVERS
6-9.1 me. Like new $4.95

B

T-20 ARC-5 TRANSMITTER

5.3-7 mc. Like new $2.95| 4-5.3 mc. Like new $2.95| 453 mc. New . . $4.95
BC-442 ANTENNA SINGLE ARC-5 TRANS- MD-7 ARC-5 PLATE
SWITCHING RELAY MITTER RACKS MODULATOR

With meter and vacuum

capacitor. Like new $3.49 ] Like new. Each only $5.00 | Likenew . . . . $9.95

TRANSMITTER TUBE KIT
Brand new. 4 tubes $1.00

All orders F.0.B. Los Angeles. 25% deposit required. Items subject to prior sale
and change of price without notice. Minimum Order: $3.00.

CALIFORNIA



Here is a VFO that is a real dandy for st
is reasonably compact, is easy to build, and si
it is made primarily from the ARC-5 is certainly

Chapter IV VFO's

A kilowatt transmitter is a mighty handy
thing to have around the ham bands. Around
the house it is not quite so handy, and if you
happen to be in the armed forces it is a half-
ton liability. After several moves from one
duty station to another the old behemoth was
traded in for one of the lower power commer-
cial rigs, one that was considerably more port-
able, but which was crystal-controlled.

Crystal controlled operation may be alright
for some people, but after having used a VFO
for several years this “frequency-binding” was
distinctly uncomfortable and seemed to be a
serious limiting factor in making contacts. A
VFO was definitely in order.

Commercial VFO’s come through at com-
mercial prices and this fact led to the decision
to home-brew the VFO. Since the most impor-
tant part of any VFO is the coil, with the use

of an inferior coil or coil-form resulting in
drift and instability in general, the logical solu-
tion was to use some sort of commercially man-
ufactured unit for this purpose. Most Hams by
now have one or more of the ARC-5/SCR-
274N transmitters around. The VFO coil in
this unit was well known to us for its stability
(see CQ May 1952).

Since no operation was contemplated on 160
.meters the 3 to 4 Mc. version of the ARC-5
was selected. These units can still be obtained
as surplus at a reasonable price. Even the units

economical,

Paul Lee, W2EWP
252 Genessee Park Drive
Syracuse, New York

marked “as is” seem to have the VFO unit still
intact, and that is all that is needed for our
purposes. If you have a choice try to pick out
a unit with the dial in good shape so you can
use it in this conversion.

The Conversion

The first operation is a bit brutal and may
be painful until you get used to it: Remove the
top and bottom covers, the oscillator cover, and
ALL THE WIRING BELOW THE CHASSIS.
Next remove the two power amplifier tube
sockets, the flexible tuning shaft, the power
amplifier padder condenser (the one not at-
tached to the tuning shaft) the power ampli-
fier tank coil, and the r-f choke. Remove the
dial, window frame, and all projecting hard-
ware and knobs from the front panel. Grind or
drill the heads of the rivets which hold the
front panel to the chassis down to where they
can be punched out with a center punch.

Remove the front panel and cut a piece of
1/16” sheet aluminum to fit over it as a false
front. In this false front cut a 2" diameter hole
to clear the tuning dial hub, and a hole in the
lower right corner just large enough to clear
the tuning shaft. Mount the false front on the
front panel by means of 6-32 screws.

The oscillator tuning condenser (from below
the chassis) can be removed and added to
your junk box. Remove the p.a. tuning con-

87



Rear view, ’Collapsed’’ ARC-5

denser with its associated gears. Use care, for
this condenser will be used to replace the os-
cillator tuning condenser.

With a husky pair of tin snips or a hacksaw
you can now cut the chassis down to 412"
depth. The cut will come about ¥4” ahead of the
rear edges of the two p.a. socket holes. Remem-
ber, you are using the rear part of the chassis,
not the front.

Mount the former p.a. tuning condenser in
the space left vacant by removal of the oscil-
lator condenser. Try the front panel on for fit.
There should be sufficient clearance between
the front panel and the gears to permit them
to turn freely. Once this clearance has been
established the panel can be secured to the
sides of the chassis by means of “C” clamps.
Drill and tap through the rivet holes, then
mount the panel on the chassis with 14" 6-32
screws. Top and bottom covers should be cut
to size.

The former crystal socket should be removed,
and the hole covered by a 114" square piece of
1/16” sheet aluminum. The power socket on

Economy VFO, bottom view

the rear of the chassis should be replaced with
an octal socket. A coaxial chassis-type con-
nector should be installed beside the octal
socket. Using the oscillator tube socket for the
6AG7, and the “magic-eye” socket for the VR-
150, wire up the unit as shown in the schematic.

The output coil is mounted in the former
crystal socket space with the adjustment screw
upward, as shown in the photographs. Use
solid No. 14 wire for all leads between the
6AG7 and the oscillator tank circuit. The
6800 uufd bypass condenser, the 51,000 ohm
grid leak, and the 200 pufd. grid condenser, are
original parts. Use short direct leads, especially
on the 1000 pufd. ceramic bypasses.

When all connections have been made, the
unit is ready for test. A 24” 4-conductor power
cable should be made up to connect the VFO
to the transmitter. A source of 300 volts plate
power and 6.3 volts filament power will be
required. A 24” piece of RG-59/U coaxial
cable is used as the r.f. connection to the
transmitter.

Put back the old dial, and the tuning shaft
knob. Set the dial at 4.0 Mc., and loosen the
screws which hold the shaft of the oscillator
padding condenser on top of the chassis. Re-
place the oscillator cover and fasten it down
with several screws.

Turn on the power, and after warm-up, ad-
just the oscillator padder until the signal is
heard in the station receiver at 4.0 Mc. Set the
v-f-o dial at 3.5 Mc. and check the calibration.
The band-spread may be adjusted by means of
the oscillator tank coil slug and the padder
condenser. When the tuning tracks satisfactori-
ly, the padder shaft can be locked in position,
and the covers replaced and secured with all
screws. Fine adjustment may now be made with
the trimmer at the top of the condenser, and
the slug.

For those who are interested only in the
3.5- to 4.0-Mc. band, the unit may now be
considered complete. The slug-tuned output
coil L1 may now be peaked for maximum grid
drive to the transmitter. The capacity of the
co-ax cable forms a part of the output circuit.
Should a different length of cable be used, it
will be necessary to adjust the number of turns
in L/ accordingly, to assure resonance in the
3.5 to 4 Mc. band.

In our case, we use 14- and 21-Mc. 'phone
most of the time, so it was deemed desirable to
make a new dial, and to spread the 3.5- to
4.0-Mc. band over about 330 degrees of ro-
tation, to avoid cramped readings at the higher
frequencies.

To accomplish this band spread, first remove
9 rotor plates from the bearing end, and 1
rotor plate from the gear end of the oscillator
condenser. This leaves 6 rotor plates. This can
be done with a pair of long-nose pliers. Be care-
ful not to disturb the stator or to dislodge the
pyrex bead insulators. Adjust the padder con-
denser until 3.5 Mc. appears at the low end of



COAXIAL

7 8
FIL KEY +300V
NOTE: Y, CE, C7, C6, C9, & R{ ARE ORIGINAL ARC-5 PARTS.
001 ARE 800V CERAMIC.

C1—6800 uufd.

C2—200 pufd.

C3, C4, C5—1000 pufd.

C6—1000 uufd. 600v. mica.

C7—3 puufd.

C8—Oscillator padder.

C9—Former p.a. tuning
condenser.

Figure 1

R1--51,000 ohms,
R2—18,000 ohms, 2w.
RFC1—2.5 mh. r-f choke.
L1—3.5 me., 20 turns #28
enam. closewound on
Natjonal XR-62 form.

the tuning dial, and 4.0 Mc. at the high end.
The exact location of these points relative to
the old dial scale is not important, as we have
to make a new dial scale.

Remove the old dial. Using a piece of 14”

—
-
% + -t 04%
4
S S
PHONE BANDS SHOWN WITH
DRRNER LINES 2PIECES OF 1/8” LUCITE
CEMENTED TOGETHER

DIAMETER OF HALE D" IN MB
/S MADE A SWJG FIT oW

Fig. 2.'VFO dial. Note harmonic relationships
of bands.

lucite, cut a circular piece 3%4” in diameter,
and another one 134” in diameter. The larger
piece is the dial face, and the smaller one the
hub. Cut a 1” hole in the dial face, and using
the old dial as a template, cut a hole in the
center of the hub to fit the dial mounting.
Drill the hole for the alignment pin. Try the
hub for size on the dial mounting. The face
may be cemented to the hub at this time, using
Duco cement.

Using small spots of rubber cement, secure a
piece of heavy white paper or cardboard to
the dial for a scale, and calibrate the new
scale using the station receiver and frequency

meter, marking the calibration right on the
paper. Begin at 3.5 Mc. and make a small
mark every 5 kc. The 50 ke. points should be
marked with figures, such as 3.50, 3.55, 3.60,

etc. Mark the 3.5-Mc. and 4.0-Mc. points on
the edge of the lucite. With the aid of a drafts-
man, the marks and figures may be neatly
inked in, with the paper scale removed from
the dial.

The other amateur bands may be shown in
the proper harmonic relationship, as shown in
Fig. 2. The ’phone bands may be shown by
heavy inked lines. This figure is not intended
to be an accurate calibration but is merely in-
cluded as a guide to the reader. After the inking
is done, the scale may be cemented to the dial
face by means of Duco cement, and the whole
dial should be sprayed with Krylon clear plastic
spray to protect it.

The calibration should be rechecked, with
the oscillator padder locked and the covers in
place and secured with all screws. Slight vari-
ations in calibration can be made with the
slug and trimmer.

The VFO unit, from its 3.5- to 4.0-Mc. out-
put, will give sufficient excitation to drive most

transmitters on all bands from 3.5 to 28 Mec. Its
frequency stability is exceptionally good, due
to the use of the electron-coupled circuit and
the retention of the original temperature com-
pensating condenser, C7. It represents quite a
saving over the cost of the commercial model.
Besides, it gave us the enjoyment of making it
and the pride of workmanship, which makes it
even more valuable to us.

Rubber feet under the bottom cover give it
sufficient clearance from the table top to permit
use of a spinner knob for ease in tuning. We
painted the unit gray to match the receiver, and
it makes a very attractive little companion.



L. DENNIS SHAPIRO, W2URX*

some time, I became thoroughly disgusted

at the futility of getting them to key well

on the higher bands—ten and twenty meters, while
using full breakin.

There and then I decided to build a VFO of my

own design that would have the following features:

HAVING USED THE ARC-5 SERIES OF VFOs for

1. T9x keying on all bands while using full
breakin

2. Commercial appearance

3. Bandswitching—80, 40, 20, 15, 11-10 meters
with enough output to drive my push-pull 807s.
4. A compact unit that would easily fit on top of
the receiver.

5. Direct calibration in frequency with provision
for easily resetting dial reading.

6. LOW COST
*4 Elizabeth St., Glen Cove, N. V.

Looking over VFO designs, I found ‘that the
heterodyne type of frequency generator, which uses
two oscillators and a mixer, was the best bet. This
unit was-designed similarly to the “T9-er” which
was featured in the April, 1948, issue of CQ, with
changes made to suit the particular application.

Upon searching the surplus market, I found the
ideal unit to' convert into this exciter. It is a
T-20/ARC-5 transmitter which has a range of
from 4 to 5.3 mc. The vscillator covered the desired
range and the unit looked neat and matched the
black crackle of my HRO receiver. Any other of
the ARC-5 series or the SCR-274N series should
work just as well, needing only a revision of the
oscillator range.

The Circuit

The original oscillator is used as the VFO. The
1626 works quite well with six volts on the heater,



and eliminates the expense of a six-volt tube. The
oscillator covers a range of from 4765 to 4290 ke,
which, after being mixed witl the crystal oscillator,
beats to give output from 3375 to 3850 kc.

The fixed oscillator is crystal controlled on 8140
ke. A 6J5 works quite well in the conventional
Pierce circuit. Using this range of frequencies no
trouble should be experienced due to beat notes on
the conventional communications receiver with an
i.f. at or near 456 kc.

The two oscillator signals are fed into a 6SA7
mixer which extracts the difference frequency and
sends it to the next stage. The 6SA7 is not used
as an oscillator in itself so does not cause any chirp
when it is keyed.

A 6AG7 is used as a buffer in the next stage. It
is keyed along with the 6SA7 so as to keep the
signal leakage at a minimum.

The next stage, a 6AG7, is used as either a
quadrupler or a tripler, raising the frequency to
either 10.5 or 14 mc. This stage may be switched
either in or out by a switch on the side of the
chassis, so as to allow excitation to the PA on 3.5
mc, whenever 80- or 40-meter output is desired.

A 2E26 is used either straight-through or as a
doubler in the final stage. Considering the cost of
turrets and the space available, I decided to use the
ARC-5 antenna coil as my final coil. Although it
may not be as efficient as a turret, the output is
more than enough on all bands and the extra cost
of a turret did not warrant its use. The silver
plated wire makes it more efficient than it would
seem.

Two band switches are used, one switching the
final coil and the link, and the other switching the
quadrupler in and out.

Special attention is called to the link output cir-
cuit. In order to get good output, a small link was
needed for the higher bands and a big link for the
lower bands. A two-turn link is used for 10-11, 15,
and 20 meters, and one wire from that link plus one
wire of a four turn link half way up the coil gives
good output on 80 and 40 meters. The circuit is
unorthodox but it works very well.

The 500-ohm resistors on the wire from the link
of the VFO coil to the 6SA7 are used to cut down
signal leakage with key up so as to be able to work

full breakin. They also serve to keep a constant
load on the oscillator which cuts down chirp.

Small size coax should be used in the wire from
the link to the grid of the 6SA7 to insure against
signal leakage.

A tune-up switch has been incorporated in the
exciter since the pictures were taken, It is inserted
in the hole in the front panel which originally
housed the link control. It allows swishless zero
beating and the VFO puts out a weak signal which
does not overload the receiver. The switch cuts off
screen voltage from the quadrupler-tripler and the
2E26.

Construction

There are a lot of parts that are unused in the
ARC-5 that must be removed. Remove all tubes.
Remove the 1625 sockets by slipping a screwdriver
around the rim and prying the iip up. Disconnect
the wires from these sockets and put them aside.
Remove the neutralizing condenser and all parts of
the amplifier and antenna coils and the tuning
assembly for the antenna coil, Leave the mounting
bracket on the antenna coil and put it aside for
later use. Remove the r.f.c. and all the knobs on
the front panel except the tuning knob and iock.
Use a Bristol screwdriver for this purpose. If one
is not available, take a six-inch screwdriver with a
34 inch blade and file the blade on the edges so as
to fit into the Bristol screw heads. Then jam it
into the screws, with a hammer if necessary, and
it will unscrew easily. This screwdriver will be
of much use later on. Make sure to use a 6-inch
one, for you will need the length.

Remove the p.a. padding condenser. Remove both
relays and the plug in back of the unit, Cut the
wires at the connection points to the parts, for they
will be used to carry filament and plate voltages
later on.

Remove the crystal and resonance indicator tube
assembly and all connected parts. Remove all parts
on tube sockets except the group on both #1 pins
and the filament connection on the #2 pin of the
resonance indicator socket. Follow the diagrams
and make the necessary changes. Use as many parts
from the original transmitter circuit as possible in
wiring the new circuit.
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You should now have a clean chassis between the
oscillator coil shield on top of the chassis and the
front of the cabinet with the exception of the feed-
through insulator. On the underside, all should be
clean between the oscillator tuning condenser and
the amplifier tuning condenser except for the relay
wires which will be used for power wires later on.

The connector on the back is an 8-pin male plug.
It may be bought commercially but it is very simple
to make. Take a metal octal tube that has gone
west and remove the octal plug from the bottom.
Remove the wires from the plug and clean out the
pins. File out the hole in the back of the chassis
with a rattail file until the plug fits snugly. Then
file two pips in the hole on the top and bottom.
Place the plug in the hole and fasten it with two
small screws through the pips. It makes an in-
expensive substitute that works very well. If a
commercial plug is used, the lock ring or screws
should be put into place in the usual way.

Bottom view o

the finished unit. The placement of major components should follow this model rather

Before assembling any parts on the chassis, the
filaments. should be wired. Use the original filament
wires whenever possible, Remember, do not wire
filament voltage to the coil socket! Allow these
wires to go around the edge of the chassis so as
not to interfere with the r.f. wiring.

The wiring should be done starting from the
oscillators and finishing with the 2E26 stage.

The wiring is very crowded in the oscillator and
mixer compartment. The 3% .05 condenser should
be unscrewed and left hanging over the side to gain
access to the sockets. The 6SA7 transformer should
be installed last. The easiest way to assemble the
crystal oscillator is to connect all the parts to be
connected to the crystal socket first without solder-
ing them. Solder the socket to pins #4 and #6 of
the 6J5 socket after connecting pin #4 to pin #5
and the necessary connections to pin #6. If this is
followed it will greatly simplify the job of assembly.
The other wiring of the unit is routine stuff. The

closely. The switch mounted on the side is the “multiplier in-out” control, SW,.

The tube sockets should be punched next. The
three sockets in the rear are ideal for the two
oscillators and the mixer. The other sockets must
be punched. The removal of the 1625 tube sackets
leaves a problem because of the wide holes in the
chassis. The 6AG7 sockets are mounted on the
outer edge of these holes. They are made the right
curve at the edge with a socket punch and the
sockets are held by one screw which seems to be
sufficient, for tube changing does not come often.
The 6AG7 buffer coil socket is mounted in a hole
punchcd exactly between the 1625 socket holes. Two
screws should be used in this case.

The 2E26 socket is placed in the center of the
chassis, being careful that the 2E26 tube, when
inserted, will not interfere with its coil assembly.
Follow the pictures in laying out the chassis as
closely as possible.

82

3x.05 uf condenser is used as the 6SA7 cathode
bypass, and the 105-volt bypass, and the 6SA7
screen bypass condenser.

The mixer plate transformer is made from a
456-kc cartwheel if. transformer that was lying
idle in the junk box. This transformer may be easily
obtained at any radio establishment. Both of the
coils are removed and the transformer is built on
one of the forms. The windings are wound with
maximum coupling to get the widest bandpass with-
out resorting to much resistor loading. Any small
gauge cotton-covered, stranded, or solid wire may
be used. The type that T used was stranded cotton-
covered wire from an old if. coil of about a 34
gauge. The transformer consists of about 25 turns,
closewound, on one of the forms. A piece of scotch
tape should be inserted between the two windings
of the transformer to take care of the difference in



potential. The windings don’t have to be wound in
an orderly fashion and the specifications are not
critical, for the wide range of the trimmers take
care of any slight variations.

The transformer is mounted right below the
6SA7 tube on the right side of the cabinet. Two
holes should be drilled in the side of the chassis to
allow screwdriver adjustment of the trimmers.

The “quadrupler in-out” switch is located in the
larger hole on the right side of the chassis. The
cover for this hole and for the smaller hole is used
to cover up the holes in front left by the removal
of the knobs. The key jack is right next to the
switch further back on the chassis.

The quadrupler plate coil is located midway be-
tween the 6AG7 quadrupler and the 2E26. It is

The buffer coil consists of about 80 turns, close
wound, of #30 or smaller wire. Any wire from an
old r.f. or if. coil would work fine. The coil should
be about 34 inches long, starting % inch down from-
the top of the form. Slight variations may be neces-
sary in different coils. The turns can be easily re-
moved, so I suggest that you start with about 85
or 90 turns and prune it down to size.

The 2E26 band switch and tuning condenser are
placed on the front plastic window in holes drilled
to fit. Make sure that your condenser is the right
size and will not interfere with the coil directly be-
hind it. The coil is the original antenna coil tapped
for the different bands. It is screwed to the top of
the chassis using the original brackets. The holes in
the brackets are tapped so the screws, inserted from

The circuit of the v.f.o. exciter. The original ARC-5 parts should be used wherever possible.

made up of 13 turns of 22 gauge enamelled wire
spaced over the length of the XR-50 coil form. The
75 upnf variable condenser is mounted on a bracket
made of copper sheeting. A lip is bent in the copper
to allow it to be bolted to the side of the chassis and
extend out at right angles.

Four holes should be drilied in the copper plate;
one to hold it to the side of the chassis; two to hold
the condenser to the plate; one for the rotor control
that is large. enough to prevent it from shorting to
ground. The rotor is connected through a 14” in-
sulated flexible coupling to a 14” rod extending
through a bearing out the front of the cabinet to a
knob. This circuit tunes either to 14.0 or 10.5 mc.

the bottom, need no nuts. The entire coil is used for
80 and 40 meters. It is tapped between the 15th
and 16th turn for 20 meters, between the 10th and
11th turn for 15 meters, and between the 6th and 7th
for 10-11 meters. The counting of the turns should
be done from the high-voltage end of the coil. The
taps are made by laying the tapping wire between
the two turns and soldering them. These connections
should not be made permanent until the unit is op-
erating efficiently, for 'a bit of cut and try may be
necessary to find the correct points for maximum
output on the higher frequency bands.

The original p.a. condenser which is ganged with
the oscillator condenser is used to provide a good
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degree of gang tuning on 80 meters. A copper shield
should be placed between this condenser and the
2E26 to insure stability. It is placed right over the
side of the condenser, as seen in the pictures.

The parts layout in the pictures should be fol-
lowed closely in order that all components be fitted

into such a small space. The tolerances of the com- -

ponents are not close, and any makeshift parts will
work, such as parallel or series resistors to reach
a certain value.

Power Supply

Four plate voltages are necessary to operate the
unit besides the six-volt filaments. You need 103
volts regulated, 255 volts regulated, 300 volts and
400-500 volts. Two supplies were used in our in-
stallation. One supply had an output of 105 volts,
regulated, at about 30 ma for the oscillators. The
other supply supplied all the other voltages by
means of taps on the bleeder resistor. A 500-volt
200-ma transformer was used and seems to be bear-
ing the load very nicely. Separate power supplies
were necessary to take out the slight chirp that was
introduced by the voltage shift if the same supply
was used for the keyed stage and the oscillators. A
VR-105 was used for the 105-volt supply and a
VR-150 and a VR-105 were used in series for the
255-volt supply. Good filtering should be used
throughout to insure a good clean note. A 45-volt
“B” battery is used to supply bias. The one here has
been in use for over 6 months and still going strong.
It is placed on the power supply chassis.

Tuning up

This job forms the nucleus of the unit, for if done
incorrectly, it will give no end of trouble, but if done
the right way, it will do wonders.

In this type of VFO circuit, as the oscillator fre-
quency gets higher the output frequency gets lower,
thus making the dial read “backwards.” This condi-
tion was rectified by loosening the bristol screws on
the rotor shaft of the oscillator condenser and rotat-
ing the condenser 180 degrees so that it moves into
mesh as the dial reading is increased. Remove ten
plates from this condenser, starting from the rear
of the shaft, leaving the six remaining plates closest
to the worm drive mechanism in place. This is done
to get maximum bandspread. Make sure that you do
not disturb the drive mechanism for it might intro-
duce some backlash.

Remove the two 6AG7s and the 2E26 tubes and
apply voltage to the unit. Tune your receiver to 3.6
mec. Adjust the oscillator tuning condenser so that
it is a little less than half mesh, by turning the knob
on the front panel. Short the key terminals and ad-
just the oscillator padder located in the shield on
top of the chassis until you get a signal from the
oscillator on the receiver. Make sure that you don’t
pick up an image instead of the fundamental. The
oscillator padder is adjusted by unscrewing the lock-
ing screw through the hole on the side of the shield
and pushing the adjusting arm toward the right
with a screwdriver. The shield does not have
to be removed for the arm only has to be moved
about 4 inch. Move it slowly for it is very criti-
cal and a hair this way or that will get you off fre-
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quency. When you get the signal near 3.6 mc it may
be adjusted by turning the top blue screw in or out,
as the case may be, The original oscillator adjusting
screw is used to reset calibration in this unit. It

should be set at about half scale and all the fine

adjusting should be done with the blue screw on the
top during the original tuning up process.

Put a pencil mark on the dial at the 3.6 point for
easy reference. Check the range of the unit by turn-
ing the VFO dial from one extreme to the other. It
should cover from 3.375 to 3.85 mc. If this range
cannot be covered, adjust the cut end plate on the
condenser so that a lower frequency will be pro-
duced when it is out of mesh, and a higher fre-
quency will be produced when it is in mesh, It
should just cover the desired range.

Adjust the 6SA7 transformer to peak at 3.6 mc
and insert the 6AG7 buffer. Adjust its coil for 3.6
peak, The output should be able to light up a neon

Front view of the heterodyne v.f.o., showing the 2E26
tuning control and the band switch mounted on the
plastic window.

bulb. Those of you who are anxious to get on the
air might want to put a link around this coil and
connect it to an 80-meter antenna or to your final
grids, if using 807s or the like. You will really be
thrilled by ‘its performance.

Insert the 2E26 and, making sure that the band
switches are in order, tune it to 3.6 mc with the
tuning condenser. In order to obtain gang tuning
over the 80-meter band, the original p.a. condenser
is used to tune the 2E26. It was found that the
range of the condenser was too much for the coil
and padder combination to allow it to track per-
fectly over the range so the ganged condenser
should be set at half mesh at 3.5 mc. This is an
unorthodox condition but the front condenser dial
only has to be touched three or four times during
the whole range on 80 meters.

The 80-meter band should be set first before
going to the higher frequency bands. The easiest
way to tune the unit for uniform output over the
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range is to connect the output link to the grid cir-
cuit of the next stage in your rig and tune for uni-
form output, or grid current. The 6AG7 coil should
be left at 3.6 mc and the 6SA7 transformer should
be stagger-tuned until the correct range is covered.
A little adjustment of the 6AG7 coil may be neces-
sary in some installations. There will be more drive
in the middle of the band, but that is to be expected
from circuits not using elaborate loading resistors
and the like. Your main consideration is getting
enough excitation over the range, and if you get more
than enough at some frequencies it will do no harm.
Adjust this from 3.5 to 3.85. Do not worry about
3.4-3.5 output for this is not necessary on 80 meters.

Once you have it working on 80 meters the other
bands are quite simple to get going except ten
meters. You will find that you will get good output
on 40, 20, and 15 meters with no trouble at all.

The 6AG7 quadrupler should work fb from the
start. A wavemeter would come in quite handy to
make sure that you have the right harmonics but
you can get along ok without it. With the constants
shown, the circuit should only tune the third and
fourth harmonics of the 80-meter input. The circuit
works quite efficiently on both tripling and quad-
rupling.

Ten meters may give you a bit of trouble in
getting good output from the doubling 2E26. As the
frequency gets higher, the taps on the 2E26 coil get
more critical so that on ten meters you may have
to adjust the tap a bit-on the coil to get maximum
output. The link should be coupled loosely to the
coil to obtain good output. Experimentation with
your particular application is the best condition
under which to adjust the unit. Once the unit is
adjusted correctly it will work with no trouble for
a long period of time. The 2E26 tube plate should
not get red under any condition if the unit is oper-
ating properly. Short overloads are permissable in
tuning up, however.

The 6SA7 transformer may need a little adjust-
ment when you are initially tuning for good output
on the 11-meter band. By tuning it a little, a happy
medium can be struck that will be good for both 80
and 11.

Calibration

To calibrate this unit so that it will be accurate
in frequency readings, all that is necessary is a
100-c crystal oscillator and a receiver. If your par-
ticular installation does not require accurate cali-
bration, you may calibrate it with the receiver alone
if your receiver calibration is fairly accurate.

Since the original dial readings are discarded, a
mask made from stiff paper was cut out to fit over
the dial. Tune the receiver to 3.5 mc and tune the
VFO to this spot. Make a mark on the new VFO
dial at this spot. Now put the receiver on ten meters
and find the harmonic on 28.0 mc. Keep the VFO
tuned to 80 or 40 meters so as to get a weak har-
monic to beat with the weak 100-kc harmonic at
that frequency. Adjust the VFO trimmer to set the
3.5-mc point exactly at 28 mc, for any bit you were
off on the adjustment on 3.5 mc will be multiplied
8 times on this band. After this is set, make a mark

at every 100-kc point from 27 to 30 mc.

This procedure will make your unit a pretty good
frequency meter, but remember, when using it near
band edges, join it with a 100-kc crystal oscillator
to make an unbeatable team. In time, the VFO will
tend to get off calibration. An adjustment of the
original oscillator trimmer will put it right on the
beam.

Results

I have been using this exciter to drive pp 807s on
all bands for about a year now and have found
nothing lacking in its capability of T9x c.w. I have
never gotten a report below T9.

Because I can now use breakin on the higher
bands and still retain a good note, my scores in the
DX and CD contests have been vastly improved.

I find that this exciter retains its calibration over
long periods of time and is quite accurate as to
band edges.

Although I spent quite some time taking the bugs
out of this unit, it is repaid a millionfotd when I
can say during a QSO, “Exciter hr OM is a home-
made bandswitching job and I am using Bk in,”
after receiving a T9x report.

EASY WAY HETERODYNE

Anyone who has tried to build a variable-frequency
exciter tha! produces a T9 signal, keys well, and is
stable enough to drive an SSB transmitter appreciates
the difficulties involved. W&TZB, however, shows how
to let somecne else do most of the sweating.—Editor

While working on a single-sideband rig recently,
the writer developed a simple method of converting
3 to 6-Mc and 6 to 9-Mc “Command” receivers
(BC-45¢ and BC-455) into heterodyne-type, va:

riable-frequency exciters, covering the same fre-
quency ranges. The stability of the converted units
is outstanding, they key beautifully, and have
sufficient output to drive a Class AB 807, a 6AG7,
etc.

Heterodyne exciters have been described in the
radio magazines for quite a few years; Their
manifold virtues include good keying, excellent
stability, and high reset accuracy. However, they
are rather complicated and expensive to build. In
addition, many are difficult to adjust and their
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The Easy Way
Heterodyne~Exciter

MAJOR R. H. MITCHELL, WéTZB

2442 A St.. Lincoln, Neb.

output is full of “birdies.” The conversion of a
“Command” receiver into one, however, retains
the advantages and eliminates the disadvantages.
Besides the surplus receiver, a small handful of
fixed condensers and resistors and an optional
crystal are the only parts required. Unless you
are unfortunate enough to possess nothing but
thumbs, the entire job should take only an hour
or two.

What Must Be Done

To accomplish our purpose, we change the re-
ceiver wiring around, so.that, instead of high-
frequency input to the antenna terminal being
converted to intermediate-frequency output from
the mixer plate, intermediate-frequency input to
the mixer grid is converted to high-frequency out-
put at the antenna terminal. Figure 1 shows essen-
tials of the high-frequency section of the receiver,
where most of the simple, though necessary, changes
are made. Figure 2 shows the revised circuit.

Starting at the antenna terminal, change the
present coupling condenser to 100 gufd. and remobe
the small neon bulb. Disconnect C3 and RI from
the control grid (pin No. 4) of the 12SK7. Remove
and save RI. Now, transfer the plate connection
(pin No. 8) to the grid, and connect C3 to the

plate terminal. Feed plate voltage to the terminal
through a 2.5 mh. r-f choke and a 200-ohm resistor
in series, bypassing the resistor to ground through
a 0.002-pufd mica or ceramic condenser. Discon-
nect the bottom of L2 from the B plus line, and
ground. Believe me, this is important.

Proceeding to the 12K8 mixer stage, disconnect
L3 from the 12K8 grid cap. Also disconnect the
wire between the 12K8 plate (pin No. 3) and the
first i-f transformer. Then connect the plate term-
mal through a 0.002-ufd midget mica or ceramic
condenser. Feed plate voltage to the tube through
another 2.5-mh, r-f choke. Connect the 2-megohm
resistor (R1) salvaged from the r-f stage between
grid and ground, and feed i-f energy into the grid
through Ce, a 0.002-ufd midget mica condenser.

Obtaining Intermediate-Frequency Energy

In the first receiver (a BC-454) 1 converted,
the input signal for the 12K8 control grid was
provided by a single-sideband exciter ending up on
1415 kc. In the next one, the first i-f stage was
changed into a crystal oscillator. (See Fig. 3.)

The grid lead of the first i-f tube was removed
from the first i-f transformer, and the grystal
connected between grid and ground. A 47,000-ohm
resistor in series with a 2.5-mh, r-f choke across
the crystal furnished operating bias. Qutput from
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Fig. 1. Skeleton diagram of the r-f amplifier and mixer stages in either a
BC-454 or BC-455, before modification fo a variable frequency exciter.
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Fig. 2. The r-f stage and mixer, after modification.

the oscillator was obtained by disconnecting the
secondary of the second i-f transformer from the
grid of the second i-f tube and connecting it to
Cc of Fig. 2. The double-tuned i-f transformer
knocks out virtually all spurious “birdies” from
the oscillator output. Incidentally, the crystal will
not oscillate without the 10-uufd condenser be-
tween grid and plate terminals of the 12SK7.

If a crystal of the proper frequency is not avail-
able, the receiver beat oscillator may be used
instead. Referring to Fig. 3, disconnect the feed-
back condenser from the 12SK7 plate and use it
to couple the beat oscillator to the 12SK7 control
grid. To do so, connect the free end of the con-
denser to the control grid. (pin No. 2) of the
12SR7.

I have fed the output of the beat oscillator
directly into the control grid of the 12K8. Results
appeared satisfactory, however, the isolation pro-
vided by the 12SK7 stage is worth having, especially
as it is already there, waiting to be used.

Two keying methods have been used. The first
was screen keying of the 12K8 screen. No chirp
was noticeable on either 3.5 or 7 Mc, but I was
worried about the possible effect of the varying
load on the oscillator section of the tube. Next I
tried screen keying of the 12SK7 crystal oscillator
(or isolation) tube. Keying was beautiful ; so this
system was retained.

Adjustment

As I said earlier, adjustment of the exciter is
simple, First, get the low-frequency oscillator to
work. Next, tune in the exciter output signal on
a communications receiver. Then reduce the low-
frequency output by decreasing the 12SK7 screen
or plate voltage until the exciter output drops off
a db. or two—a reduction barely noticeable to the
ear or on the receiver S-meter.

This adjustment produces maximum output at
the desired frequency, commensurate with minimum
spurious outputs.

After the low-frequency output is adjusted,

adjust the padders across L3 and the antenna
trimmer for maximum output. If necessary, thc
padders on the high-frequency oscillator should
also be adjusted for accurate dial calibration. This
completes the conversion.

Operating Notes

The impedance at the output terminal of the
exciter is high, being suitable for direct coupling
into the grid of the next stage. Keep the length of
the coupling lead reasonably -short.

The diagram of the 6 to 9 Mc. BC-455 differs
from the one shown, in that the i-f transformers
are single tuned; however, conversion is exactly
as described. (Some of the ARCS5 equivalents of
the BC-454's and BC-455's use a somewhat differ-
ent i-f tube lineup; consequently, it would be wise
to study a circuit diagram of them before starting
to convert one into an exciter—Editor.)

In operation, greatest frequency stability is
obtained by leaving d-c voltages on all tubes and
opening the keyed circuit during “standby” periods.
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Fig. 3. This is how the first i-f stage is
converted to a crystal controlled oscillator,
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For complete schematics of Command
* Gear . . . For schematics and con-
versions of other surplus gear . .
SEND STAMPED, ADDRESSED ENVELOPE
AND ASK FOR OUR FREE LIST of over
x 90 available schematics and conver-
sions. Add 25¢ if you want chart ex-
plaining AN nomenclature. Don't forget
the stamped addressed envelope.

*  R. E. GOODHEART

* P.O. Box 1220-CQ * Beverly Hills, Calif.

EQUIPMENT - COMPONENTS

Test Set T5182 -~ 115V — 60 cy. RF Signal Gen-
erator with built in 2'' scope indicator — check
receiver, amplifier on built in meter and accu-
rately analyze waveforms on scope 15x12x9%
exc. operating condition — while they last $19.95

XMTR = ARC-5- 3.4 MC = Clean

W/Tubes - $ 5.95
XMTR - ARC-5- 5.3-7" Brand

New - $ 4,89
Modulator MD-7 New W/DYN -

Tubes - $ 8.95
Brand New 1625 Tubes (SSB

Conv) - 3for $1.00
Brand New 1626 Tubes (SSB

Conv) - 4 for $1.00
Brand New 1629 Tubes (SSB

Conv) - 4 for $1.00
SSB X Formers -~ Set of 3 - $ 5.00

Modulation XFormers — (Mfgd by
Chicago for Collins) 6000 ohms
to 6000 ohms - 20W. cased -~ $ 1.49

Mike XFormer - (Mfgd by Chi-
cago for Collins) 75 ohms to
125,000 ohms ct. small cased - $ 1,00

National Communications Re-
ceiver (long wave) RBL-5 6
Bands — 15-600 kc. Self con-
tained 115V-60 cy. *Pow.
Supply ~ Brand New (W/Tech,
Manual) Govt. Cost over $600
—~ ship. wt. 125 |bs - $59.95

Tube Type 5933/807W. Rugged-
ized Version of 807 ~ New
Sylv. Boxed $1.59 ea. 2 for $3.00

Collins Transceiver MBF = Input
1/5 VAC-DC 60-80 MC 27
Tubes — 6 Meter Conversion —

25 Ibs. Good Cond, — Few left — $19.95
Handset = TS = 9W Br. new w/

cable - $ 595
Tech. Manual 225 pages — Test

equipt, — Scopes, Sig. Gens,

Tube Testers, Oscillators — A

‘‘Best Buy'’ - % 100
Audio Output XFormer Merit A5246A

Pri 10,000 Ohms ct. — Sec 500

Ohms — 5 watts — Herm. Sld.

(3% x2¥ax 2%) only - $ 195
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Front view of the converted R-28/ARC-5 v-h-f
receiver. A new power input socket has been
mounted on the under-deck.

Converting the R-28[ARC-5 V.H.F. Receiver

Starting with this issue of the column I am pleased
to turn over a portion of it each month to writers
who will discuss various topics of interest to the
gang. This month the space goes to Mr. Mack
Spizer of Los Angeles who brings us some data on
the conversion of the R-28/ARC-5 v-h-f receiver.

This unit was designed by the Western Electric Co.
for operation on 24-28 volts, It fits into an FT 220-A
mounting rack. The line-up is a 717A in the rf
stage, 717A as a mixer, 12SH7 oscillator and two
more 717A’s as multipliers, two i-f stages with
12SH7’s, two 12SL7’s in the detector, a.v.c., squelch
and Ist audio stages and a 12A6 2nd audio output.
Motor tuning to set the receiver on four channels is
provided.

The first step in the conversion process is to re-
place the 12-volt tubes with their 6-volt equivalents
(a 6V6 will replace the 12A6). Then remove the
side and end plates of the receiver, and separate
the receiver housing from the front end containing
the motor. Remove the motor, but be sure to save
all the gears. Leave the motor drive shaft in place.
Note that two pieces of pressed iron constitute the
frame that held the motor. As you take these apart
notice that on the front of the larger piece is a
raised portion that must be flattened out—otherwise
it will interfere with the dial drive mechanism that
is to be mounted.

Vernier tuning can be obtained through the use
of the discarded parts from the motor drive mech-
anism. Remove the bronze gear and one worm gear
from the shaft that has two worm gears. Be careful
not to bend or spring this shaft. Enlarge the hole
in this gear to 74 inch and then drill and pin it about
11/16 inch from the bottom plate on the main drive
shaft for the gear train. Make a bushing for the new
dial drive (see photo) by forcing the 3/16-inch
shaft into a short length of 14-inch 0.D. tubing and
then trim the whole shaft to about 2.3/16 inches.
Put the worm gear on this shaft and mount it at
right angles to the bronze gear (again see photo) by
making up an end bearing. The latter can be cut
from a piece of square bar (or equivalent) that is
1 inch long and 5/16 or 34 inch on a side. Drill and
tap one end for an 8-32 thread to mount it to the
bottom plate (see photo). About 34 inch from the
tapped end drill a 3/16-inch hole for the worm gear

shaft. Drill additional holes in the V4-inch main
drive shaft and put in pins to hold it in place.

From the aluminum cabinet, remove the door by
drilling out the rivets in the hinges. Remove the
two steel pins by twisting them out with pliers.
Bolt a piece of aluminum (414 x 434 inches) to the
front of the unit and cut out a 214-inch hole for the
dial drive (centered about 234 inches from the left
side and 224 inches from the bottom). Bolt the dial
unit in place.

Remove all of the crystal sockets and relays, In
opening up the bundle of wire going over the top
of the unit be careful not to disturb the two wires
going to the squelch and the one wire to the r-f stage.

Convert the oscillator stage by removing the grid
by-pass condenser (C163) from pin 4 of V108. Add a
0.0001 pfd. from pin 4 of V108 to the cold side of
LI11 at the junction of RI52 (1000 ohms). The
6SH7 should now take off on its own and be tuneable.

Remove coupling resistor R136 (1.0 megohm) and
coupling condenser CI149 (0.006 ufd.) from pin 1
of the 6SL7 (¥106) squelch amplifier. Replace with
a single 0.01 pfd. Now remove RI43 (1.0 megohm)
and coupling condenser C154 (0.006 ufd.) from pin 5
of the 6V6. Replace with a single 0.01 ufd. Remove
the 47,000-ohm grid resistor (R144) from pin 5 of
the 6V6 and replace with a suitably connected

volume control (450,000 ohms with switch). For
more audio remove CI157 and RI68 across the audio
output transformer primary (terminals 1 and 2).

The impedance of the output can be changed
from 600 to 8000 ohms by switchingsthe connection
from terminal 6 to terminal 3.

Receptacle J102 on the rear of the receiver should
have pins 3 and 4 connected to ground (pin 1).
Since the original squelch control has a short
slotted shaft, use the control 6488 Type J from either
a control box BC-496-A or from a C-25/ARC-4. A
new speaker output jack was mounted in the front
of the unit.

For simplicity, compactness and selectivity this
unit is head and shoulders above many other war
surplus equipments including the popular SCR-522
and BC-1068A.

This photo shows the stripped down motor dri\‘/o
and tuning assembly. See the text for details
on converting the original mechanism.
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CRYSTALS

FAST SERVICE
UNCONDITIONAL GUARANTEE!

Crystals ground and etched crystais to
your speeified frequency at the Jowest
cost in the industry—supplied in pop-
ular FT-243 holders, !%2* pin spacing,
.093" pin diameter — also in DC-34
holders, %” pin spacing, pin diameter
.156 or FT-171 holders. pin spacing
3" with banana plug pins (fits 5-
prong tube socket).

In FT-243 holders from {(005KC to
9000KC. In DC-34 or FT-17{ held-
ers from [(00KC to 8000KC (speelfy
holder wanted).

TOLERANCE: .05%—$1.35; .01%—
$1.50; .005%—$2.50.

NOW — hermetically sealed overtone crystals in
HC6/U metal holders, pin spacing .486", pin dia.
507 — pin diameter .93” also available.

Specify diameter wanted, otherwise .50 supplied.

3RD OVERTONE CRYSTALS

10 to 30 MC .005 tolerance ........ $3.85 ea.
30 to 54 MC .005 tolerance ........ $4.10 ea.
5TH OVERTONE CRYSTALS '
55 to 75 MC .005 tolerance ........ $4.25 ea.
75 to 90 MC .005 tolerance ........ $5.50 ea.
(write for quantity prices)
SPECIAL!
27.255 MC sealed crystals ........ $2.50 ea.

Novice Crystals 80 meter bmd 'Ithln 1KC ot spesified fre-
guency from 370iKC to 3749K in 40 meter band from
7152KC to 7I98Kc within 1KGC of speoified fruuenelu 79¢;
in DC-34, FT-171 or FT-243 holders (speclfy ho der wanted)
79¢. (Add 5¢ per crystal for postage and handling.)
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Low frequency FT-241 crystals from 880.20KC to 1040.62KC
in steps of 1040 eyoles—75¢
(Write for complete listing.)

Texas Crystals

The Biggest Buy in the i
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Antenna

TOWERS

for TV-AMATEURS
- COMMUNICATIONS

Check these features —they're
found in all Aermotor Steel
Antenna Towers.

SELF SUPPORTING —no cum
bersome guy wires needed.

HEAVILY GALVANIZED AFTE
FABRICATION — completely
protected against rust.

EASILY ASSEMBLED

STRONG — towers safely sus-.
tain loads of 1500 lbs. — safe
in winds to 85 MPH :

A TYPE M98

For TV Antenna up
to 6 square feet of
projected area.
Heights to 100".

4 TYPE MP-5

For Amateur Beams
up to 20 square feet
of projected area.
Heights to 97'3".

TYPE MP-9
(Not illustrated)
Meets “RETMA”
Standard TR-116

Specifications.
Heights to 123'5”.

Write today for
complete informa-
tion on Aermotor
Steel Antenna Tow-
ersand an Aermotor
Franchise in your
territory. P M-

AERMOTOR COMPANY

2500 W. Roosevelt Road Chicago 8, Il

-
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MODEL NO. 505T

CONTROLLED
RELUCTANCE
MICROPHONE
WITH
TRANSISTOR
AMPLIFIER

All the advantages of Controlled Reluc-
tance microphone construction—ability to with-
stand hard usage and extremes of climate and
weather conditions—are yours in this sturdy, re-
liable microphone which replaces carbon micro-
phones without circuit changes. A transistor
amplifier within the case, powered by the cur-
rent available from the carbon microphone cir-
cuit, makes the Model 505T directly replaceable
for carbon microphones, without batteries or
extra power supplies.

The Model 505T ‘‘Ranger” Microphone
was designed for clear, crisp, natural voice re-
production of high intelligibility. It fits naturally
and comfortably in the palm of the hand, and
takes up a minimum amount of space in port-
able equipment. It is equipped with a heavy
duty push-to-talk switch, and has a response-
frequency characteristic from 200 to 4000
cyclies per second.

LIST PRICE $48.50

=~ = R

SHURE BROTHERS. INCORPORATRD

B8 KARTARY AVE - EVANSTON 1LL

"IN ELECTRONICS SINCE 1925"

NEWEST

Ward

COMMUNICATION
ANTENNAS

NEW
BASES

Standard and
Coaxial
4 Models

NEW
SPRINGS

3 Models

NEW
COILS

20, 40 and
80-meter

RN

|

NEW
MASTS

Stainless
Steel and
Fiberglas

See your distributor or write
TODAY for the newest,
complete catalog.

wWard PRODUCTS CORPORATION
A division of THE GABRIEL COMPANY
Dept. CQ ~ 1148 Euclid Ave. — Cleveland 15, Ohio

In Canada: Atlas Radio Corp., Ltd.
B0 Wingold Ave., Toronto, Ontario.



Chapter V. MODULATORS

A High-Power Mobile Modulator

GEORGE M. BROWN, wzCvv

A pair of 807s in Class B makes an excellent modulator for use with your con-
verted 274-N transmitter. The low idling plate current of the Class B con-
nection is just the thing for mobile operation where battery drain is a factor.

HE MOST COMMON FAULT with amateur mobile

phone installations (and many home stations)
is probably the lack of sufficient high-quality
audio power for adequate modulation without
overload. This is a perfectly understandable situ-
ation, since plate power is precious, and the desire
to put as much of it as possible into the final, even
at some sacrifice in modulation capability, is part
of human nature, regardless of the effect it may
have on the readability of the signal. The modula-
tor to be described herein, and the complete high-

The modulation transformer fits nicely between the 807s
and the meter and leaves plenty of room for the cover.

power mobile installation built around it, provides
about the highest level of fully-modulated power
that can be handled by a standard automobile
battery and generator without excessive auxiliary
charging. It is capable of as much as 60 watts
input to the final, with 100% modulation, using a
PE-103 for plate power and can be readily re-
moved from the car for use as a fixed or portable
station, using a rectifier power supply, and oper-
ated with as much as 120 watts input.

In spite of this high power capability, the
modulator is economical for transmitters of as low
as 30 or 40 watts input, since the static plate
current is lower than that of a 6N7, with 10 watts
rated output, and about one third the static plate
and screen current of a pair of 6L6s, Class AB:
with 24.5 watts rated output. Higher plate
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voltage is required, but in general this is obtained
from a 450- to 600-volt dynamotor used for the
r.f. also and is readily available.
The Driver

One of the most unique features of the modu-
lator, Fig. 1, is the use of a push-pull cathode
follower driver stage direct coupled to the grids
of the 807 modulators. The 807s are operated
with their “zero bias” Class B connection, in
which their screens and control grids are both
driven, the screens somewhat harder than the
grids. With zero voltage on both grids and
screens, the static plate current is reduced to a
very low value, of the order of 5 or 10 ma.
Actually, the direct-coupled cathode followers
supply approximately 10 volts of positive bias
with resultant total static plate current on the
807s of 30 ma. Of course, with tone modulation
this plate current increases to 80 to 150 ma,
depending on the output required, but on voice,
although peaks of the same magnitude are pres-
ent, the average is far lower. This means that a
PE-103, rated at 160 ma at 500 volts, can be
loaded to 120 ma into the p.a. and still be
within its- average rating with voice modulation.

One of the penalties incurred by operating
807s in this fashion is that considerable driving
voltage, accompanied by as much as 20 ma peak
grid current, must be supplied. Conventional
methods of producing this driving power would
involve power consumption largely cancelling
the power-economy advantages of the Class B
operation. Since power need be supplied to each
grid only on its positive half of the cycle, however,
the cathode follower driver is a natural. Note

there is no connection from the 6SN7 cathodes
to ground except through the grids and screens

The bottom view illustrates its simplicity.



B+ @H.v

cal
s

R4. RS

R7
5

~ R9
csl
RS
Cc3
) S
R6 V. 4\
\, ’/

R3
BF—— T1
6SN7 g“

0-300] Mo
R15 Ri&
5 St
L} { [Em |

STANCOR
A3893

T
¥

T2
L)

+
TCS

[}

FIL

CONTROL 6V DG

ik

6Y ACORDGC

A\>4

mopuaTep G

GROUND DQUTPUT

Fig. 1. The circuit diagram of the modulator.

Ct, C3—.006 uf

C2, C4, C5—-.05 uf
C6—5-uf audio bypass
R1—3 meg, Vaw.
R2—1K, Yaw.

R3—10 meg, Vaw.
R4—220K, low.
R5, R10—1 meg, Yaw.
R6—0.5-meg pot.

of the 807s. Thus the plate current flowing in
the 6SN7s is equal to the grid and screen current
of the 807s, and varies from less than 1 ma to
peaks of 20 ma with voice modulation. Actually
the total plate current consumption of the entire
driver, uyp to the 807 grids, is less than 10 ma
under static conditions. Since this driver section
works on 200 to 250 volts, its plate power as well
as that of the r.f. driver stages is obtained from
the receiver plate supply to save all the output
of the high-voltage dynamotor for- the final and
the modulator. The receiver plate power supply
is switched from the receiver to the transmitter
during transmitting periods.

Speech Amplifier

The early stages of the speech amplifier section
are conventional in design. Transformer coup-
ling is used to the grids of the cathode follower
stage, using a conventional step-up interstage
transformer, since they require higher voltage
that can readily be obtained by resistance coup-
ling. Of course the cathode follower draws no
grid current, so the usual heavy-duty driver
transformer and power stage are not required,
but be sure the transformer is step-up, about 2 to
1 from primary to each grid. The type usually
used between a 6J5 and a pair of 2A3s is okay.

R7, RB—I100 K, Tw.

R9—33K, Tw.

R11, R12—3.3K, 1w.

R13, R14—22K, Yaw.

R15, R16—10 ohms, Yaw.

T1—push-pull input transformer

T2—modulation transformer (Stancor A3893 or
equivalent)

K1—push-to-talk relay, 6v. d.c. coil, s.p.d.t.

The 10 megohm resistor R; is included to
provide inverse feedback around the 6SJ7 pre-
amplifier tube, since somewhat more gain than
necessary was available. It may be omitted or
increased if more gain is desired.

The optimum load on the modulator is ap-

The modulator sits on the right of the r.f. unit in the
274-N dual-transmitter rack. The whole assembly can
be slipped out of the trunk for fixed-station operation.
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Fig. 2. The interconnections as used at W2CVV. The numbered connections correspond to the connectors on
the 274-N chasses and the mounting rack.

proximately 12,000 ohms, plate-to-plate. With
the transformer and connections shown in Fig. I,
and the same plate voltage on' the final and on
the modulator, a load of any reasonable impe-
dance down to 3500 ohms can be fully modu-
lated. No changes are required to operate with
any supply voltage within the rating of the tubes.
In one test, the entire modulator was operated
from a 150-volt receiver supply, and, although
the power was reduced, the modulation level and
quality were satisfactory.

As shown in the photographs, the entire modu-

The meter may be connected, selectively, to the modu-
lator or to the final at the flick of the panel switch.
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lator was built into a stripped-down 274-N
chassis. The 1625 sockets were filed to fit the
807s and the three other tubes are mounted in
the thrée sockets on the rear of the chassis.
The interstage transformer was mounted under
the original VFO shield can, and the can used
to cover both it and the large holes in that
section of the chassis. One of the adjustment
screws was left protruding from the shield can to
form a rest when the unit is inverted on the bench.

A patch-plate was cut to cover the top portion
of the front panel, and drilled for mounting the
various components. The two receptacles in the
lower corners are provided to permit the use of
two different types of microphone plugs and are
simply wired in parallel.

The metering circuit permits monitoring either
the modulator plate current or the final plate and
screen current by means of S;. The two 10-ohm
resistors, R,; and R,; are large enough so that
they will not appreciably affect the calibration
of the meter.

Note that the gain control Ry is provided with
a long extension shaft to permit keeping it near
its .associated components and still be accessible
from the front panel. A tapered knob, pro-
truding only a little way through the front panel,
was selected in order that the gain would not be
accidentally disturbed by the knob being bumped.

Choosing the Microphene

As originally built, the speech amplifier was
intended to provide sufficient gain for a dynamic
microphone, and a low-impedance microphone-
to-grid transformer was incorporated. This trans-
former is shown in the photograph of the bottom
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of the chassis mounted near the tube sockets and
is shielded by a section of iron pipe to reduce
magnetic hum pickup. A crystal ‘microphone
would have eliminated the need for this trans-
former with its associated hum-pickup troubles,
but the sensitivity of that type to temperature
and humidity renders it unsuitable for mobile use.
The recent availability of ceramic microphones,
however, has changed this situation. They are
essentially impervious to temperature and humid-
ity conditions, and, having electrical character-
istics similar to the crystal type, require no trans-
former. An Astatic CCI1S, equipped with a
ceramic cartridge, was modified to permit op-
erating the push-to-talk relay, K, with the con-
ventional microphone switch. The additional
lead was obtained by replacing the single-con-
ductor cord with a double-conductor one. The
microphone transformer was removed and the
microphone jack wired directly to the 6SJ7 grid
as shown in Fig. 2.

Results with the ceramic microphone have been
very gratifying. Reports from stations familiar
with the previous dynamic unit (and it was a
good one of standard make, not surplus) have
invariably included reference to the greatly im-
proved quality and intelligibility. A slight per-
sistent vibrator hum, originally magnetically in-
duced by the push-to-talk relay into the dynamic
microphone transformer, has completely dis-
appeared. A CCIS similarly modified and used
by W2DZV has been equally successful.

A modulator such as this, on a 274-N chassis,
mounted beside a converted 274-N transmitter
on a dual transmitter rack as shown in the
photographs, makes a very convenient installation

for either fixed or mobile operation. All inter-
unit connections may be made via the plugs on
the rear of the chassis, with cross-connections
made in the shielded compartment which comes
on the rear of the rack. By means of a plug
connector on the rack, the entire assembly may
be plugged into either the mobile power supply
cable or removed from the car and used with an
a.c. power supply as a fixed or portable station.
Perhaps even better, separate racks may be used
for mobile and fixed operation, and the modu-
lator and transmitter units only transferred.

The transmitter shown in the photographs is
a 4- to 5.3-mc, BC 457, converted for 10 and 11
meters, essentially as described in January, 1948,
CQ. The two grid current jacks are at the rear
of the chassis, on the right, since they would not
be accessible on the left as shown in that article.
Note that the rack must have clearance holes
to permit access to the jacks. No plate current
jack is included since plate current may be read
on the meter on the modulator. Because of the
relatively high power level at which this installa-
tion is intended to run, two 807s in parallel are
used in the final. The exciter shown in the
January, 1948, article is capable of driving them.

By providing other 274-N transmitters, con-
verted as necessary for the desired bands, band-
change can be reduced to the simple process of
plugging in the proper transmitter and making
such antenna modifications as are required.
Since each can then be set on a preselected
frequency, and completely pretuned, one to two
minutes are all that are required for a complete
band change, including adding or removing an
antenna loading coil as may be required for
lower frequency bands.

Screen Grid Modulating the

Command Rigs

ROBERT R. HALL, W@CRO*

Complete modulator and power supply. Controls are,
from left to right: Adjustable screen dropping resis-
tor; c.w.-phone switch {to lower power input from 200
to 100 watts): mike input, and audio gain control.
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Fig. 2. The screen grid modulator is built on a 5 x 7 chassis which is mounted on the tront of the power

supply chassis. A cable with an octal plug comes out of the rear of the chassis and plugs into the octal socket

on the back of the power supply. The audio output of the modulator, which is terminated with two feed-
through insulators, is connected in series with the screen voltage feeding the transmitter.

HERE SEEMS to be no end to the uses that may
be made of the popular command transmitters.
But one obvious application seems to have been
overlooked and that is operation of the BC-696 or
converted BC457 as a screen grid modulated phone.
Screen grid modulation can be accomplished
with very low audio power and with a very simple
modulation transformer. Furthermore, adjustment
of the circuits is simple. Examination of the ac-
companying circuit diagrams will show that the
components are small and relatively inexpensive
and can be easily obtained. Any speech amplifier
that will deliver two and one half watts or more
of audio can be used and matched to the screens
with a suitable transformer.
The modulator shown in the photographs is the
one now in use at WQOCRO. It has a 6AU6 input
tube, a 12AU7 phase inverter feeding into a pair

%3340 39th Ave. S., Minneapolis 6, Minn.

47K
10 W

Fig. 1. Modulator power supply is built on a 7 x 9

inch steel chassis. The rectifier tube and power trans-

former are mounted toward the rear of the chassis

to leave a clear space on the front to accommodate

the 5 x 7 medulator chassis. There is an octal socket

on back for output voltages. The chokes, condensers,
etc., are mounted under the chassis.
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of Class A 6AQ5s. In the original setup a factory
built PA amplifier was used which had an 8-obm
output. It was coupled to the transmitter with a
universal output transformer and a load resistor
placed across the 8-ohm line. In this modulator a
small universal modulation transformer was used
and matched with its highest ratio (10,000 ohm
primary to 14,000 ohm secondary). This impedance
is not critical,

Since we know a number of hams using the
BC-696 for 100-watt phone rigs, modulating them
with Class B modulators, conditions in this article
have been set up to duplicate this performance.

Instead of the usual 400-volt power supply as
used with the BC-696 when Class B modulated, a
supply capable of delivering 800 volts under load
was chosen. The supply must be capable of de-
livering 250 ma average power to the final, plus
bleeder and screen current. The transformer in
this particular installation has a rating of 1040 volts
a.c. each side of center at 400 ma and is used with
a 16-uf single-section filter., The screen voltage is
obtained from this supply through a suitable drop-
ping resistor to develop 450 volts of regulated sup-
ply across three VR150s in series. This 450 volts
is used on c.w. and when tuning up on phone, but
is further reduced in the modulator before modu-
lation is-applied. A separate oscillator supply de-
livering 300 volts is regulated by two VR150s in
series. With 300 volts on the oscillator it will de-
liver the 7 ma of drive required.

Modulation is accomplished by reducing the
screen voltage to about one half of the value used
on c.w. and then applying suitable audio voltage
to swing the screen between zero and the 450 volts
applied on the average peak c.w. condition.
Tuning Up

To accomplish the proper modulation of the car-
rier and to adjust the screen voltage to the proper
portion of its operating curve a definite tuning up
and adjusting procedure is used. Referring to the



diagram of the modulator the control switch is
closed for the initial tune up. The transmitter is
then loaded up to 200 watts input or 800 volts at
250 mills which is an average carrier wattage whose
instantaneous peak power is 400 watts. The switch
is then opened and without changing anything else,
. the screen voltage is reduced so the plate current
drops to one half, or 125 mills, which is 100 watts
and is the phone carrier average power. Then ap-
ply enough modulation to cause the plate meter to
move slightly; if the meter kicks upward it in-
dicates the screen voltage is a little too low, if
the meter kicks downward the screen voltage is a
little too high. Attempt to adjust the screen voltage
for minimum kick in either direction as a final ad-
justment. Just enough modulation to make the
meter barely move is close to 1009% modulation.
As an added refinement the d.c. was removed
from the modulation transformer winding as shown

in Fig. 2 requiring the use of the choke and con-
denser, although the modulator works nicely with-
out this modification.

With screen grid modulation and 100 watts
power there has been no sign of BCI. An a.c.-d.c.
midget can be operated right alongside the trans-
mitter or within inches of my vertical antenna
without any sign of blasting or signals beyond
those characteristic points where a signal can be
heard as a' function of the receiver oscillator har-
monics producing 455 kc i.f. beats.

A standard type 47 pilot lamp can be connected
across about a foot of the antenna wire at a cur-
rent point for a modulation indicator. Using this
method of tuning and by making suitable changes
there should be no reason why other rigs employ-
ing screen grid tubes cannot be similiarly modu-
lated with excellent results.

COMMAND EQUIPMENT

Used: New:
550—1500 RECEIVER, Navy..§14.95 $19.95
550—-1500 REC., Navy w/ant.

loop 8w, 24.95
15 tg 3 MC RBECEIVER, Navy 7.95
3to 6 MC RECE[VER—BC-454 7.95
§ to 8 MC RECEIVERBC-455 7.95
L 8_M — B2 18.95
" 9.95
3 to 595
i to 5.3 N8.—BC-457 4.9
5.3 to 7 MC TRANS. <BC-458 498
7to 8§ MC TRANS,— 7.95
To02 56 M icT TRANS .95

time. All controls mounted on front panel. Uses 3/807, 4/12SK7: alzo has
output Meter. Size: 15%* x 10%4”
Plug, and Cable Used ..o
MP-28-BA MODULATOR & POWER SUPPLY For TAaA-12.
Max. Signal Catrier output 75 Watts Class B. Uses 2/807,
Dynamotor input 24 VDC, output 540 VDC 450 MA. Prices NEW @ 314 95

POWER SUPPLY For Comm. REC.s

110 V.—For Army or Navy Receivers—Eliminates set conver-
slon, For uze with BC-453-454-455-946 or any sets requiring
24V @1 A & 250 V @ 50 MA, Res useha|4
speaker, volume control, CW and on-off lwltches $'|
Complete with cord and plug f/Rec. NEW...

TA-12B BENDIX TRANSMITTER

Frequency 300-600 KC and 3000 to 7000 CW & MCW 100
Watt. Four separate oscillators easily converted to cover 20-
40-80 Meters by using erystal for 10 Meter Band. Selector
channel switch changes ECO, IPA, & Output Tanks at anc

X 6%”. Complete with Tubes, $32 95

Modulated

1/66, 1/6N7.

ANTENNA EQUIPMENT

New:
BC-456 MODULATOR 3.95
BC-451 TRANS. CONTROL BOX .50 1.00
BC-150 3 RECEIVER CONTROL BOX .75 1.50
THREE RECEIVER RACK .75 1.50
CONTROL CABLE For RECEIVER .75 1.50
12 Volt DYNAMOTOR For Receiver. 4.95

(8ee Listing of Transformers for Ahove Sets.)

115 V. 60 Cye. Pri. TRANSFORMERS:

600 VCT/100 MA—8.3V/5 A.; 5V/3 A..
2403AVCT/35 MA—24 V/.0A; 8.3 v/ GA .

1500 VCT/ZSO MA—6.5 V/3 A.; 6.8
5 V/4.5 A.

700 VCT/150 MA—5 V/3A.; 6.3 V/4 5 A. CSD... 3.95
1890 V/12.6 MA—Tapped 2 5 v 2 5.
1100 V/80 MA-—T.5 VCT/3.25 -\
682 VCT/110 MA—6.3 V/2 A.—5

16 V/35 Amp 115/230 ... $14.95 24 V/1
9 VCT—35 Amp—Tanped 45 V..
12 Volt—Two separate wlndings——4 Amp elc

5 V/2A;5V/2A;5V/2A,; &5 V/6A.
8.3 V/2.1 A and 5 V/SA ......
600-0-600 VAC——?OO MA 12.5 Ve
2 A5V A.—¥#H-108 .95
250-0- 200 \AC—bO MA. 24 V/1 A 6 3 V/l ‘AL
—#H-1 4.95

ADDRESS DEPT. C@& e MINIMUM ORDER $5.00 o

FAIR RADIO SALES - -

MP.22 MAST BASE—Illustrated—Side mount swivel base, tips
to 90° right or left. Has a spring snap lock in vertical position.
Takes either MS-53 or 54 mast sections. Size Mtg. plate §” x
67 x 10%". Wt. 9 Ibs. $2.95
MP-22A—Same as above except takes MS-51 sectfon, which with MS- 49
& 50 makes 9’ tapered - $2.

MP-33—Heavy weight spring Base for MS-53 or 54 with 5" phennllc lnsu-
lator. 103" high. Requires 2” mtg. hole. Wt. Ibs. .$5.95
MP-37 BASE--Heavy coil spring with 87 cllmeter ceramlc insulator. Re-
quires 2” mtg. hole. 12” high. Wt. 101 lbs. 5.95
MP-48—Rugged Mast Base w/lnsulawr above sprlng Takes either MS-54
or 53 mast sections. Size: 3” D x 16%” H. Wt. 11% 1bs. .95

MAST SECTIONS FOR ABOVE BASES—Tubular steel, copper coated,
painted, in 3 ft. sectlons, screw-in type. MS-53 can be used to make any
length with MS-52-51-50-49 for taper. Any sectlon @ 50¢ each. Larger
Dla. Section MS-54 ....cooviiriiirieeei i 75¢.
NATIONAL DIAL TYPE “N”—Drecision 4~ Jlvided sesle with decimal
vernier drive 5-1 ratlo. Planetary drive fits 34” shaft. 100-0 srale. Prices:
3 for $5.00 — Ea.: $1.95.

BC-1158 TRANS. & MODULATOR: Frequency coverage 53.3 to 95 MC.
50 Watt. RF Doubler. Amplifier and Modulator Sections, using 4/815 and
10/128N7 Tubes. Can be converted to 2-8-10 or 20 Meters. (omplete with
Tubes, Meter, Blower. Prices.. EW @ $39.95 — USED @ $29.95

PRICES F.0.B., Lima, Ohic e 25% ON C.0.D. ORDERS
132 SOUTH MAIN ST.

LIMA, OHIO
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BARGAIN SALE — WHILE THEY LAST

SURPLUS SCHEMATICS

This is a book literally ltoaded
with schematics for all the cur-
rently popular pieces of surplus
gear. Most amateurs are well
aware of the problems encoun-
tered in purchasing seemingly in-
expensive surﬂlus units, only to
find that no schematic diagram is
available. Trying to figure out
the circuitry cold turkey can be
many times more difficult than the
most involved puzzle, and pur-
chasing a single instruction book
can run as high as $3.50. Why
knock yourself out when you can
have a book wi

CQ LICENSE GUIDE.

212 pages of everything the
Amateur must have to get his
license and progress toward
the general class ticket. Plus
many additional pages of vital
information for the ham oper-
ator.

Surplus
Schematics
Handbook

*

ith complete coverage on hand in your library?~

[ s
J( 0l0$' MOBILE HANDBOOK
'ﬂ | Cat. #105. This new Mobile

CQ ANTHOLOGY
#102-1. We've locked bock

C%ILE '

through the years 1945-1952 !
and assembled all in one ;
place the articles that have
made a lasting stir. The is-

sues containing most of these

HANDBOQK

e hest ol £0
19451952

Handbook by Bill Orr, WéSA1,
has been getting raves from
all of the experienced moblile
operators. There s all sorts of
information in here that cannot
be found anywhere else. This
is NOT a collection of reprints.

articles have long ago been

sold out and are unavailable.

TV HANDBOOK

Cat. #99. WIDBM's newly written TVI
book (no reprints) covers all aspects of |
curing TVl from both the Ham's viewpoint | &
and that of the TV viewer or the TV ser-
viceman. It includes 2 and 6 meter TVI as §
well as Industrial, Medical and Utility TVI.
Profusely illustrated with diagrams, photos,
charts, tables and FCC regulations pertain-
ing to radio and television Interference.
$2.00 Foreign. | |

SIDEBAND HANDBOOK

Cat. #103. Written by Don
Stoner, WATNS, was almost one
fult year in the preparation of
this terrific volume. This is not
a technical book. It explains
sideband, showing you how to
get along with 1t . . . how to
keep your rig working right , . .
how to know when it isn't . . .
and lots of how to build-it stuff,
gadgets, receiving adaptors, ex-
citars, amplifiers.

Command Set I

'
|
| CQ® MAGAZINE |
| 300 West 43rd St., New York 36, N. Y. :
|
: SIRS: My check (money order) for $....................... is enclosed.
a

| Please send the following items to:
I CQ LICENSE GUIDE ............cooeiiiin 250 O MOBILE HANDBOOK .. i
l SURPLUS SCHEMATICS HANDBOOK... 250 [J] SIDEBAND HANDBOOK |
{ CQ ANTHOLOGY oo commeeesssssses 200 01 TV HANDBOOK ..ooverevsenssonsss US— w75 0O &
{
| N AME o e
{
{ ADDRESS ..o e e I

|
I CITY oo e ZONE.. ......... STATE.......ooo i |
I |
| New York City residents add 3% sales tax. I
b e —



Chapter VI  TVI'ING

Modifying for TVI-Free Operation

HERBERT S. BRIER, WSEGQ

Curing TVI and cleaning up the keying go hand in hand when we're
working with the BC-459 and others of the Command Set series. If
you want to clean up your pebble crusher, here's a complete course,

THE THOUSANDS of “war surplus,” Army 274-N
transmitters (BC-459, BC-696, etc.), and the
ARC-5 equivalents, used by amateurs speak
highly -for them. Unfortunately, as does most
“surplus” equipment, they have their faults. Two
of them are their propensity to cause television
interference’ ‘and their less-than-perfect keying
characteristics. This article will outline methods
for eliminating one and improving the other.

There is a good reason for discussing together
such apparently unrelated subjects as television
interference and keying. There is often an un-
suspected relationship between the two. TVI is
usually caused by harmonic or spurious-signal
output from the offending transmitter in or near
locally-assigned television channels, overloading
of the input stages of the television receiver by
the strength of the fundamental signal, or un-
desired signals bypassing the input stages to ap-
pear directly in the receiver if. channels, or key-
ing transients or “clicks.” Any of the above may
be radiated directly from the transmitter or
power supply, as well as by the antenna.

The 274-N series of transmitters have caused in-
terference in every manner listed, although not
every one does so. One does, and another does
not, depending on the separation between trans-
mitter and receiver, strength of the television
signals, the design of the television receiver, and
dozens of other variables.

It is the variables that make the problem dif-
ficult, making it impossible to say, “Do this, and
your TVI troubles are over.” Instead, it is neces-
sary to list remedies for as many of the probable
causes as possible and offer the hope that only in

the most severe cases will it be necessary to incor-:

porate all of them. This is the procedure followed
in this article, although all modifications can be
made in a single evening. The modifications sug-
gested refer specifically to the BC-459 (7 to
9.1 mc) unit, but apply to the other transmitters
in the series as well.

The Original Layout

Looking at the original diagram, Fig. I, and
the physical layout of the BC-459, it is obvious
that little effort was made to design a transmitter
with low harmonic output. Tubes like .1625s
generate parasitic oscillations at the slightest
provocation, ard putting a pair of them in paral-

lel is a gilt-edged invitation for them to do so.
Then to place the tuning capacitors below the
chassis, necessitating long leads, unrolls the velvet
carpet for parasitics in the v.h.f. region. The
parasitic suppressors in each plate lead are mute
evidence that the 1625s took advantage of the op-
portunities presented.

If the suppressors actually eliminated the v.h.f.
output, all would be well, but they do not. Several
local amateurs who can operate on ten and twenty
meters with several hundred watts input te their
regular transmitters without television interfer-
ence report that a BC-459, with 250 volts on the
1625 plates and no antenna connected, blanks out
one or more of the lower-frequency television
channels on nearby receivers. The havoc created
when an antenna is connected and higher voltages
are applied can easily be visualized.

Parasitic suppressors in tube plate leads often
eliminate high-frequency oscillations only to in-
crease output at other equally-undesirable fre-
quencies, which is what is apparently happening
in the BC-459; therefore, we will remove the
suppressors and attempt to eliminate the parasitics
and harmonics through the methods shown in the

The placement of the vacuum condenser and the use of

wide copper strap for plate circuit leads to achieve

maximum attenuation of all but fundamental frequency

output from the 1625s is .clearly shown. Also visible is

the piece of aluminum to cover, the holes in the front

panel. Outpuf is from the “mike” connector in the upper
corner of the panel,
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photographs and the revised diagram (Fig. 2).

The most obvious difference between the two
diagrams is the 50-puf vacuum condenser in
Fig. 2. Obtained from a BC-442 antenna unit,
another part of the 274-N, and still available at
“surplus” prices, its purpose is to bypass the
plates of the 1625s directly to ground for fre-
quencies in the television region. In order to
mount it in the most effective spot, the unused
antenna loading coil is removed and the amplifier
plate coil moved forward.

The screws that fasten the coil to the chassis
also support one side of a variable condenser be-
low the chassis, By moving the center of the coil
in line with the screws supporting the other side
of the condenser, one of them will fasten one side
of the coil in its new position. Rather than re-
moving the condenser to drill a hole to fasten the
other side, a small strip of metal clamps the coil
bracket to the chassis with aid of a nearby screw.

Moving the coil forward requires a slight modi-
fication of the control for the variable link. With
the antenna loading coil removed, it is no longer
necessary to “offset” the link control; I therefore
removed the gears and brought it to the front
panel through an insulated coupling. Not having
a spline wrench to remove the knob, I first sawed
it with a hacksaw and then split it with a screw
driver. A knob with a conventional set screw
later replaced it.

Again, to avoid dismantling part of the trans-
mitter to drill a hole, one end of the vacuum con-
denser is fastened to the chassis by bolting its

mounting clip to the center of a three-quarter
inch wide strip of stiff aluminum. Holes near the
ends of the strip serve to fasten it to the chassis
with the original coil:mounting screws. The head
of the screw in the center of the strip is thus
pressed firmly against the chassis, making a firm,
low-resistance, electrical connection.

One-half inch wide strips of flexible copper
strap connect the other side of the vacuum con-
denser to the 1625 plate caps. Another strip of the
same material connects the condenser to the in-
sulated stud, which is connected to the variable
condensers under the chassis. A wire between the
top of the coil and the vacuum condenser and
another from the bottom of the coil to the stud,
bringing the plate voltage through the chassis,
completes this phase of the conversion.

Before these changes were made, the plate-
circuit wiring, plus the parasitic suppressors,
resonated in the low-frequency television chan-
nels. After they were completed, this secondary
resonant frequency was raised beyond the range
of my grid-dip meter.

Adding the 50-yuf capacity of the vacuum con-
denser to the plate tank circuit requires that the
capacity of the amplifier padding condenser be
reduced accordingly. Originally, it requires
slightly less than half capacity on the padder to
achieve resonance. With the vacuum condenser
added, resonance is achieved with the padder con-
denser plates meshed about fifteen per cent.

For maximum harmonic attenuation, it would
be l?etter to remove the slug from the amplifier
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Fig. 1. The original circuit diagram of the BC-459.
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coil and/or remove a turn or two from the coil
so that the capacity required to achieve resonance
is increased. Such a move may be desirable when
it is suspected that third-harmonic (21 mc) en-
ergy is getting into the i.f. channels of nearby re-
ceivers. If either is done, it may be necessary to
readjust the padder whenever the operating fre-
quency is shifted appreciably. This should be
done anyway in the interest of minimum har-
monic output; therefore, it is not too much of a
handicap.

Should the vacuum condenser be unavailable,
either a mica or a ceramic condenser, with a d.c.
voltage rating equal to four times the plate supply
voltage, may be substituted with almost equal
- results if leads are kept short.

Below the Chassis

Below the chassis, the first thing noticed is
that bypassing and grounding the 1625 cathodes
and screens is done at one tube socket, with a
jumper several inches long to the corresponding
terminal on the other socket. Such construction
leaves the second terminal floating for high fre-
quencies. The photograph of the bottom clearly
shows the placement of the added bypass con-
densers to bring them to zero r.f. potential. Also
seen are the shielded wires replacing the jumpers
between the cathode and screen terminals re-
spectively, the shielded key lead, and those re-
placing the old leads between the power plug
and the 1625 sockets. Each shield on these leads
should be grounded at each end and wherever pos-
sible throughout its length. Although not neces-
sary in this unit, it may be advisable to bypass
cach terminal of the power plug by 500-yuf con-
densers, and continue shielding of the power
leads right to the power supply.

It would have been even better to ground the
cathodes directly through wide copper strips, had
it not been desired to key the cathodes. As said
before, clicks can cause television interference,
thereby nullifying efforts to remove other causes.
Stabilizing the 1625s and shielding keying and
power leads help in eliminating clicks, but when-
ever electrical circuits are suddenly broken, a
power surge is developed which can cause a click
independent of what is connected to the switch.
(For example, turning on a nearby light often
makes a click, causing a momentary loss of pic-
ture “sync.”)

B-negative keying of the entire transmitter is
particularly bad from this standpoint, and a filter
sufficiently large to remove the click usually
greatly accentuates the chirp accompanying this
type of keying. Keying the B-plus supply for the
oscillator plate and the amplifier screens is bet-
ter, because the current and voltage keyed are
less; however, the same difficulty with chirps is
found. In addition, a keying relay is required to
protect the operator.

Cathode keying of the amplifier permits using
enough “lag” to eliminate clicks without increas-
ing the chirp. The constantly running oscillator
does prevent working “break-in;” therefore an
alternate system permitting keying the amplifier

Shielded leads and the additional mica bypass condensers

to stabilize the 16255 are clearly seen. Amplifier padding

condenser {second from front) is still set at its original

capacity. With the vacuum condenser in place, resonance

is achieved with the padder near minimum’capacity. The

neutralizing condenser is mounted on the wall of chassis
behind the padding condenser.

Photo by $. J. Kozan

alone, or with the oscillator by snapping a switch,
is included in Fig. 2.

Shiclding

Although the shielding of the BC-459 looks
quite complete, there is much room for improve-
ment. Lining the cover with copper screening
makes it more nearly r.f.-proof than before, while
still retaining ventilation. The fine-mesh screen-
ing designed for strainers, etc., is best, but ordi-

- nary copper (or bronze) window screening is

satisfactory and much cheaper.

Bend a piece about twelve by fifteen inches
into a long trough to fit against the sides and top.
Then solder another piece across the open back
of the trough. The screening should extend to
the edges of the cover on all sides, and when the
cover is screwed to the chassis, it is firmly
clamped between the two.

Covering the openings in the top of the cover
makes it necessary to remove it completely to
change tubes. This is not much of a handicap,
because tubes are changed so infrequently.

A small piece of aluminum, with a cutout at
the bottom to accommodate the dial, covers the
holes in the front panel. To remove the two
“locks,” drive out the pins fastening the knobs
to the shafts with a small finishing nail.

Tuning

Tune up the transmitter in normal fashion and
check the neutralization of the 1625s. The easiest
way to do so is to connect a 50- or 100-volt, high-
resistance voltmeter between the chassis and pin
number 2 of the power plug to measure amplifier
d.c. grid bias. Carefully tune the amplifier plate
padding condenser slightly each side of resonance
while observing amplifier plate current and grid
voltage. If neutralizing is complete, minimum
plate current and maximum grid voltage will
occur at the same setting of the condenser. If
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this does not occur, attempt to reneutralize the
1625s by. squeezing together or spreading apart
the plates of the two-plate condenser mounted
on the side of the chassis behind the amplifier
padding condenser. (Caution! The condenser is
“hot.”)

If television interference persists after these
changes have been made, your fundamental sig-
nal is probably overloading the input channels of
the affected receivers. This very common receiver
fault is a problem for the television receiver tech-
nician. Suggest to him that a pair of traps tuned
to your operating frequency or a high-pass filter
inserted in the television receiver feed line right
at the receiver antenna terminals is an almost
positive cure, if the television receiver is in good
operating condition.

To be as pessimistic as possible, let us assume

_lcssa
I

that one receiver still has interference, even with
antenna traps installed. Substitute a dummy an-
tenna for the transmitting antenna—an ordinary
115-volt bulb will do, preferably shielded—and
load the 1625s to their normal input. If inter-
ference disappears, your greatly-reduced har-
monic radiation is still sufficient to cause inter-
ference. An antenna tuner, if not already used,
connected to the BC-459 through a shielded line,
may be sufficient to eliminate the interference,
or a low-pass filter or “harmoniker” in the feed
line to the antenna or tuner may be necessary.
If the interference persists, even with a dummy
load on the transmitter, direct radiation or r.f.
energy feeding back into the power lines is prob-
ably occurring. Sprague, 0.1-yuf, high-pass con-
densers in the 115-volt supply line at the power

Continued

l'lﬁ

Indicates Shielded
Conductor

[T

+]
t1

IRCUIT

» 1O 1625
CATHODES

TO 753

TERNATE KEYIN

Fig. 2. Diagram of modified BC-459. Filaments have been rewired for
been removed. Power requirements: 500-600 volts at 150 ma (pin n,

12-volt operation, and unused parts have
250-275 volts at 20 ma (pin 4), 200 volts

at 20 ma, regulated (pin 3), and 12 volts at 2 amp (pin 6).

C1—50-upf vacuum condenser, see text.
C2-C5—.001 uf, mica.

€6—0.5 pf, 1,000 volts, paper.
R1—2.5K, Y2 w.

R2—2K, 10 w., with slider.
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RFC—2.5 mhy. r.f. choke.
Ch—150-ma filter choke (between 1 and 10 hy.)
Sw—D.p.d.t. toggle switch.
Other parts same as Fig. 1.



supply will eliminate the latter, and a little judi-
cious juggling of bypass condensers at the BC-459
power plug will cool off the lead that is radiating.

If this article makes it appear that eliminating
television interference from the BC-459 is an
almost hopeless task, this is not so. In the majority

TVI-Proofing the

of cases, stabilizing the 1625s and eliminating key
clicks is all that is necessary. To be compicte,
however, it was necessary to discuss the more
difficult cases. Besides, the changes suggested will
improve the unit as an amateur transmitter, even
where television interference is not a problem.

Command Transmitter

SAMUEL ). LANZALOTTI, W2DVX*

The Command-type transmitters are frequently a source of TVI when
they are used “as-is.”” Here is a detailed description of how, by the appli-
cation of the principles previously published in CQ, you can clean up yours.

THE CHANCES ARE you're having trouble with
TVI if you're using an SCR-274N Command-
type transmitter. Not that this unit isn’t a first-
rate performer on the amateur bands. It is, but
unfortunately its major component, the BC-457,
unaltered and by itself is capable of producing a
spectrum of harmonics so strong that television
receivers, even a considerable distance from the
457, may be completely blanketed.

This occurred at W2DVX and required a
step-by-step procedure which, when completed,
proved so effective that it is now possible to
couple the BC-457 running at 70 watts on 75-
meter phone into the input of a television re-
ceiver with no audible or visual signs of inter-
ference.

If you own an SCR-274N, here are the require-
ments.

1. Complete shielding.

2. Insert chokes and by-pass all power and
other leads.

3. Feed the antenna with coax through a
low-pass filter.

The cover of the BC-457, regardless of the
‘louvres, must be made to function as a complete
shield. This is done by using one layer of ordinary
window screening, preferably copper, cut to size
and installed over the louvres on the inner side of
the cover and fastened down with 4-40 screws,
as illustrated in Fig. 1. It is also necessary to cover
the openings that are located in the back between
the cover and the chassis with screening, as shown
in Fig. 1. All other holes, if larger than V4 inch in
diameter, should be screened or filled in with
blind machine screws. This is necessary to keep

* Alfred Vail Apts., Eatontown, N. ].

5210 0r 7200 Coax
to Ant

Low-Pass
Fiiter
\ Metal plates fitted
under the two felt
padded covers

Capacitor and R-F
Choke Assembly

Braid Power Cable

Screening fastened | /
on the inside

Fig. 1 illustrates the side view of the TVI-proof Com-

mand transmitter. The penthouse on the top holds the

lew-pass filter for the coax output line, the doghouse at

the back houses the filter components for the shielded
power-supply cable.

all the r.f. confined within the BC-457. To further
the shielding, cut out two pieces of copper or
aluminum (approximately 3 to 10 mils thick)
that will fit neatly under the two small felt
padded covers located on top of the large over-
all cover.

Filtering the Power Leads

The next and most critical step is the fabrica-
tion and assembly of the r.f. chokes and their
shields. It isn’t necessary to purchase r.f. chokes
if a stock of enamel wire is available. All chokes
are wound with No. 20 enamel wire, close-wound
on a %g-inch form to a coil of approximately 2
inches. The chokes are then fully covered with
electrical tape (adhesive tape is satisfactory) to
hold the coil firm and also to serve as an insulat-
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ing medium between the shield and the coil. All
the r.f. chokes are shielded individually in a
5-inch dia. (or larger) metal tube made of
either copper, brass, or aluminum, as shown in
Fig. 2. The choke coils had an inductance of
3.9 ph and a Q of 135; however, by covering the
choke with tape and a tubular shield of 3-inch
dia., the inductance dropped to 2.2 uh with a Q
of 60, which was still satisfactory. It is best to use
chokes with the highest Q possible, but in this
particular case, space was also an important
{actor, and since some sacrifice in inductance and
Q could be tolerated, it was decided to make the
assembly as small as possible and still get results.
It is very important that every choke coil be
shielded individually. The r.f. chokes mounted
in their shields were arranged in a turret-like

Choke Coil %20 Wire (enamel) close wound
on 34" form 2" long.

/—By-Pass Capacitor

To Power
Supply Cable

= Insulation over entire
Choke Coll

Fig. 2. Each of the individual power leads is filtered by
its own LC network, as illustrated above. A “bundle”
of these filter units fits into the rear doghouse.

manner, strapped together with tape and slid into
a No. 8 tin can, thereby shielding the entire choke
assembly. It is very important that this shield
cover the entire choke and bypass assembly and
be firmly bonded to the chassis of the BC-457.
It was found necessary to strap the entire as-
sembly to the chassis of the BC-457 with a heavy
bracket.

All the coils are bypassed with .0033 and .01
uf capacitors. The power cable is shielded with
heavy braid over its entire length, which, in this
case, measured approximately three feet. The
power supply need not be shielded; a breadboard
supply is satisfactory.

The Antenna Filter

. The low-pass filter used in the antenna circuit
completes the isolation of all harmonics. The
filter is similar to the Harmoniker described in
the November issue of Ham News. The coils L
are self-supporting and therefore need no form
except for winding (see Fig. 4). The coils are
close-wound on a 34-inch form, 14 turns, with
No. 14 enamel wire. It is best to wind a few extra
turns because of the spring-back effect of the
coiled wire when slid oft the winding form. This
will also increase the inside diameter of the coil
from 34 inch to approximately 13/16 inch diam-
eter. Cut off all excessive wire except 14 turns
and a sufficient amount of lead length. A large
shield can should be used to house the filters. The
coils should be mounted so that the distance be-
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The doghouse containing the line filters plugs into the

connector at the rear of the transmitter. The screening

covering the slot at the rear corner of the chassis can
be seen in this view.

tween any part of the shield and coil should be
not less than 34 inch.

The capacitors C are 840 uuf; however, a
value falling between 830 puf and 840 wmpf is
satisfactory. A shield is located between the two
filter sections. This shield is so placed as to pre-
vent any opening between the two sections, as
shown in Fig. 4. The capacitors C are terminated
as close to the molded portion of the capacitors
as possible to minimize lead inductance. Silvered
mica or silvered ceramic capacitors having a zero
temperature coefficient and a 500-volt working
voltage rating should be used. The filter as de-
scribed here should be used only with transmitters
operating between 3.5 mc and 4.0 mc. No. 8 tin
cans were used very effectively as shields for the
low-pass filter and the choke assembly. No cir-
cuit changes were made except to add .0033

Can vfirmly bonded and seated to make a
good ground contact all around

No. 8 Tin Can

Choke Coil individually shielded
/—,Oluf Capacitors

Broid soldered
/ to can

Power Supply Cable
covered with 3 ft,
length of braid.

/ 33 uf or larger Capacitors mounted
on inside of BC-457 chassis

i

'Q
7
00.

p =y
=

Fig. 3. A bundle of the Fig. 2 filter units is secured to
the back of the transmitter and shielded as illustrated
here. The .0033-uf condensers installed in the trans-
mitter chassis as shown help out with the filtering job.
A good electrical connection at each joint is essential.



capacitors on the inner side of the power plug, DON,T GA M B’. E o o
—

as shown in Fig. 3.

The BC-457 now shows no sign of TVI regard- S~
less of the operating frequency in.the 3.5-4.0 mc \\ when you
band. .
invest
2each Ls 14T # 14 wire Coar fo Ant .
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. AMATEUR COMMUNICATIONS
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Shield— ————+} Shield
PHASEMASTER 1
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MORE SIGNALS PER DOLLAR WITH

VESTO STEEL TOWERS
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—in thousands of towers!
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layer of galvanizing.
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in place. Reaches from ground to platform at
top.

Easy to Erect!—One man can do it! Tower
arrives in compact bundles. Parts fit perfectly.
C et y-to-follow directi
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Chapter VIl RECEIVERS

Converting the SCR-274N Receiver

RUSSE.L F. SIEVERT, WBOZA *

One of the top buys in surplus, modification of the 274N

receiver series for a-c or d-c operation is extremely simple.

amateur has turned hisattention moreand more to
the construction of portable-emergency equipment,
which could be easily transported from one location
to another at a moment's notice. Unfortunately, the
attention given this type of equipment has been
heavily lopsided in favor of the transmitter and
those among us with a truly portable receiver are rare
indeed. We are not entirely to blame; constructing
a decent superhetrodyne receiver is by no means a
simple job and since the manufacturers started
building receivers with provisions for an external
power source it has been easier to take along the
home station receiver.

However, we can now all have a really portable job
for a cost of from ten to twelve dollars. The “break”
comes in the form of the BC-454-A and the BC-455-
A government surplus receivers which form a part
of the SCR-274N aircraft equipment. The twe
models available cover the tuning ranges of 3 to 6
mc and 6 to 9.1 mc respectively, and the circuits of

*1345 E. 66 St., Cleveland, Ohio.

DliRlM; THE PAsST few years the conscientious radio

both are nearly identical. The receivers are six-tube
superheterodynes employing a 12SK7 t-r-f stage, a
12K8 mixer, two 12SK7s as i.f.s, a 12SR7 second
detector and b.f.o. and a 12A6 audio amplifier. In
the case of {he 3 to 6-mc unit the i-f frequency is
1415 ke ‘and in the higher-frequency model the i-f
frequency is 2830 kc. The conversion data discussed
can be applied to either unit without change, except
for one item which will be described in detail further
on in the article.

Built for the government, these receivers were
designed to operate from a 24-volt d-c source which
powered a small dynamotor mounted on the rear
shelf of the chassis. The revamped job can be opera-
ted from either 110 volts a.c. or an external 6 or
12-volt a.c.-d.c. filament supply and 250-volt d-c
plate supply. This is accomplished by means of a small
a-c transformerless power supply and a six-pole two-
position rotary switch. The power supply uses a
2525 in a conventional voltage doubler circuit but
the whole secret to the receiver's versatility is cen-

2525

tered around the aforementioned rotary switch. As
125K7
125K7

12K8 12A6
ﬂ125K7 ﬂ 125Q7
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Fig. 1. Circuit diagram showing changes required for a-c or d-c operation. Part A is top, B is bottom.
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will be seen from a study of the circuit diagram,
this switch actually makes a complete change in
the filament circuit. When it is in the position shown
in the diagram the filaments are connected in a
series-parallel circuit, with the 25Z5 voltage doubler
cut in to supply power. It is necessary to have the
tubes in the receiver proper wired so that two tubes
will be in parallel in order to balance the filament
current at .3 of an ampere. This seemed more de-
sirable than using a .15 - ampere filament tube such
as a 35Z5 in the power supply and having to sacri-
fice the extra voltage gained by using a voltage
doubler.! When the switch is thrown to its second
position the 25Z5 is completely removed from the
circuit, all other filaments are connected in parallel
and the leads for supplying filament and plate
voltage are extended through to a set of terminals
on the rear of the power supply shelf.

The first step in the modification is the prepara-
tion of the chassis for the addition of the power sup-
ly, plus the removal of the unnecessary parts. Re-
move the bottom cover plate and the large shield can
which encloses the tubes and i-f transformers. Un-
screw all of the metal-cased condensers, chokes,
etc., from the sides of the chassis and remove the
two screws holding the antenna, oscillator and mixer
coils in place. With the exception of the square b-f-o
transformer there is sufficient slack in the wiring
to permit these units to be laid out over the sides of
the chassis. The b-f-o transformer can be shifted far
enough to be out of the way but care should be ex-
ercised to prevent breaking off the lugs to which its
connections are made. The coils are of the plug-in
type and may be entirely removed until the con-

version is completed. The tubes and plug-in type.

i-f transformers should be taken out similarly and
placed aside. Completely remove the metal-cased
condenser mounted directly over the dynamotor
connecting plug, the small mica condenser going
from ground to one of the pins on the socket on the
rear of the chassis and the dynamotor plug and its
associated wires. Between the beat oscillator trans-
former and the 3 x .22-uf condenser across from it
are two upright mounted black resistors. These were

11t would, of course, be possible to construct a
voltage doubler supply utilizing selenium rectifiers.
Then the heaters could be connected in series and
operated directly from the 117-volt a-c inpnt if a
50L6 were substituted for the 12A6 (VT134).
Screen voltage for the SOL6 would have to be limited
to 110-volt d.c. requiring the addition of a screen
dropping resistance, or bleeder and the inclusion of
an audio bypass connected between screen and
ground.

If a half-wave supply were used in place of the
voltage doubler, no modification in screen wiring
would be required in substituting the S0L6 for the
12A6. By the use of a half-wave supply, the receiver
can be used on either 117 volts a.c. or d.c.

In either case, the substitution of the S50L6 for the
12A6 requires a 150-ohm cathode resistance in place
of the 1500 ohms (Rz1) used with the 12A6. The
substitution of a 50L6 in place of the 25Z5 permits
full series operation of filaments and elimination of
line cord filament dropping resistance.
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Front view showing addition of tuning knob, gain
control, stand-by switch, and b-f-o switch.

originally provided to furnish a dividing network
for obtaining screen voltage. Since the power supply
now being installed will give only about 210 volts
this network is no longer required and the resistor
nearest the b-f-o transformer is removed, leaving
only a series resistor in the screen circuit and thereby
giving an increased voltage. The four dynamotor
mounting cushions are taken off by unscrewing the
nut on the bottom of the chassis. All of the remain-
ing leads going to the socket on the rear of the chassis
are now completely removed and the socket itself is
taken out. This completes the dismantling at the
rear of the chassis and we can now begin to prepare
the front end for the necessary revisions.

The first item to be removed is the 3-uf condenser
fastened to the front panel alongside the remote con-
trol box. Remove the remote control box and the
leads going to its socket with the exception of the
black lead and the one remaining green lead, which
should be cut only at the control box socket and
left in place for further use.

Now that all of the “surplus” surplus has been
removed we can go to work and put it together thes
way we want it. The first job of course is to rewire
the filaments in accordance with the diagram shown
in Fig. 1. The leads going from the tube sockets to
the switch should be soldered in place at the socket
end and fed through the left rear hole in the chassis
which has been provided by the removal of the dyna-
motor mountings. These leads should preferably be
color-coded so as to facilitate their later being con-
nected to the six-pole two-position rotary switch.
The next step is the installation of the controls on
the front panel. These include a SPST toggle switch
to be used as a stand-by switch, a 50,000-ohm poten-
tiometer for a gain control and a second SPST
toggle switch to control the beat oscillator. The
controls are all mounted on the front plate of the
remote control box which is completely dismantled
for this purpose. The three holes left in the center
of this plate, after the knob and socket supports



The power supply fits in the place formerly occupied
by the dynamotor. The rotary switch is S1.

have been removed, are used as the centers for
mounting the three items. The green lead which
previously went to the remote control socket goes to
the gain control and the arm of the gain control
goes to ground. The switch used for the b.f.0. has one
connection going to ground and the other to the
3 x .05-uf condenser mounted alongside the b-f-o
transformer. This lead connects to the terminal on
the condenser to which is already fastened a 5100-
ohm resistor. One of the stand-by switch leads goes
to the terminal nearest the chassis of the remaining
large black resistor and to the terminal on the rotary
control switch shown in part SI of Fig. 1. The output
jack is mounted on the side of the chassis next to
the b-f-o switch and can be installed without in-
sulating washers. The only connection necessary is
the black lead previously removed from the remote
control socket.

The final job is the construction of the power
supply, the circuit diagram for which is shown in
part B of Fzg. 1. This supply is built on an alumi-
num shelf measuring 3" x 4V, with a rear drop of
1. Once the power supply has been completed
the receiver shield can may be reinstalled, the power
supply bolted in place on the receiver proper using
four 1" spacers, and the remaining filament and
output connections soldered in place. When solder-
ing these last leads in place it may be wise to leave
a small amount of slack in the wires to provide for

. future servicing.

Installation of a Tuning Control

Two methods of installing a tuning knob may be
used. One is to remove completely the threaded
bushing over the geared shaft to give sufficient
clearance for a !/’ solid coupling and the other
is to use a short section of /4’ copper tubing adjusted
to fit snugly on the geared shaft without removing
the bushing. The author chose the first method,

but only because the coupling was more readily
available. The first system involves the complete
removal of the tuning condenser and is therefore
not recommended. If the first method is chosen the
bushing should be removed before the power supply
is bolted in place, since the receiver shield cans
cannot be removed with the power supply securely
fastened.

That about winds up the conversion of the receiver
as far as necessary changes are concerned, but there
is one thing moare that can be done to make it still
more adaptable for ham use. Like most equipment
designed for military service, this unit is long on
performance but short on bandspread. The par-
ticular unit the author converted was one that tuned
from 6 to 9.1 mc and by removing all but two rotor
plates from each section of the tuning condenser and
adding small trimmer condensers to compensate
for the loss of capacity, it was possible to spread
out the 40-meter band to occupy a total of fifteen
divisions on the dial, or 20 kc per division instead
of the original 100 kc per division. No information
is available on the number of plates to be removed
from the 3 to 6-mc model, but this can be easily
determined by removing the plates one at a time
until the desired coverage is obtained. On the 6
to 9.1-mc model, trimmer condensers with a maxi-
mum capacity of 45 uuf were found to give excellent
range since the maximum capacity of the original
tuning condensers is 66 uuf. On the 3 to 6-mc model
the maximum capacity of the tuning condensers is
147 uuf. This would indicate a trimmer condenser
with a maximum capacity of about 125 upf.

To operate the completed receiver merely throw
the rotary switch to the desired position, either
series or parallel and connect the proper supply
voltage. With the switch thrown so that the -
filaments are all in parallel the operator can sub-
stitute 6-volt type tubes and run the whole works
from a single storage battery with a vibropack
furnishing the high voltage. When using 6-volt
tubes a 6K6 should be used in place of the 12A6.
If only earphone output is desired, a 12J5 can be
plugged in place of the 12A6 (with 6-volt tubes,
substitute a 6J5 or 6C5) with saving in power
supply drain.

Considering its cost, this little unit leaves nothing
to be desired and makes a useful adjunct to any
station. WS8AZ has even mounted a small 3”
speaker on the top of his receiver and uses it as a
monitor for his home rig when he is not operating
in the field.
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W. B. Bernard, CDR., ED, USN, K6EUS

The ARC-5 receiver units are extremely
handy around any ham shack. They are inex-
pensive, plentiful and require so little power for
operation that they can be used as standby re-
ceivers, monitors for net channels, autocall
service, and dozens of other purposes.

Most of us admire the neatness of commer-
cial communications installations and their
ability to stack a large quantity of the essential
gear in “package” form by relay rack style of
construction. More and more amateur stations
are adopting this space-saving feature. The
reworking of the popular ARC-5 series of re-
ceivers into the form shown here permits reali-
zation of that dream of all amateurs: a separate
receiver, optimized for each band worked.

The ARC-5 units are, as originally packaged,
fairly unhandy from many aspects: they clash
with the decor of the shack, are difficult to
hold in place while tuning, and require an ex-
ternal power supply. For many uses it is desir-
able to add another audio stage and a noise
limiter. At any rate, the solution is one of
repackaging.

The receiver repackaged in this case was the
one ‘which covers the .19-.55 Mc. band. Since
it was to be used as a Q-5’er it was considered
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Fig. 1. The Commercial Look for
inexpensive surplus receivers,

very desirable to add an additional audio stage
and a noise limiter so that once the i-f signal
was removed from the communications re-
ceiver it did not need to be returned for either
audio amplification or noise limiting. These
changes are useful even if the receiver is only
used as a stand-by receiver.

If you do not have available a Handbook of
Maintenance Instructions for the receiver it is
strongly recommended that wiring diagrams be
made of all the coil sockets before the old re-
ceiver is disassembled. .

Fig. 1 is the front view of the repackaged
ARC-5. It is mounted back of a 31%-inch rack
panel. The components are mounted on a
4x17x3-inch chassis as shown in Fig. 2. A
5x17x3-inch chassis would have been preferable
in some ways but no chassis of this size was
available on the local market at the time -the
conversion was done so we just squeezed things
up a little bit more. Even so, it did not turn
out to be unduly crowded.

The components of the ARC-5 were removed
from the original chassis and then the chassis
was cut into parts which held the coil sockets
and the mounting studs for the coils. ' The r-f,
mixer and oscillator coil sockets were removed
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as a group of three and enough of the sides of
the chassis was retained to allow the coils to
be held by the screws, as was the case in the
original instruction. Each of the i-f coil sockets
was cut out along with enough of the chassis to
hold the mounting studs and to permit the
mounting of the socket to the chassis with four
screws. An octal socket was placed next in
line to hold the b-f-o coil which in the original
receiver was not of plug-in construction. Fig. 3
shows the back view of the new chassis with
all the coil sockets mounted.

Fig. 4 shows the back of the chassis with all
the coil installed. All the coils are from the
original ARC-5 except the b-f-o coil which was
missing from the- receiver when it was pur-
chased.

The circuit of the receiver was revised slight-
ly to permit operation from a 120-volt d.c.
plate supply. 6 volt tubes are used in this re-
ceiver since it had already been converted to
6-volt operation; however 12 volt tubes may
be used if.a power transformer with a 12-volt
heater winding is installed or if a 6.3-volt fila-
ment transformer is connected in series with
the heater winding of the type transformer used
in this conversion. The revised circuit of the
receiver is given in Fig. 6. The ARC-5 com-
ponents which are re-used are not numbered
on the diagram, making it a simple matter to
distinguish the new parts needed. Since the

Fig. 2. Wiring under the
chassis is kept simple if a parts
layout like this is followed.

second i-f amplifier operates at
a fixed gain a 6SJ7 was substi-
tuted for the 6SF7 in order to
save plate current. This made it
necessary to get the a-v-c volt-
age from the second detector
load resistor. This receiver was not designed for
high-fidelity so there is no disadvantage to this
change; however, after completing the conver-
sion it was found that a reserve of plate current
was available so the original second IF ampli-
fier tube and the original AVC circuit could
have been maintained.

The early stages of the receiver are little
changed. In order to operate a 120-volt d.c.
supply the screens and plates are fed from a
single source, thus saving some decoupling re-
sistors and associated by-pass capacitors. It was
of course necessary to provide an RF gain con-
trol and it was also considered desirable to

sTTovTTIINy, Y

777777 T
B4/VEL—/

Fig. 5. Cross section of the recessed panel cut
back to fit ARC-5 dial. Panel may be cut all the
way through if you want to save some energy.

purallel the oscillator plate dropping resistor
inside the coil shield with another one (R2)
across the coil socket terminals. R2 should be
half the value of the resistor inside the coil
shield.

One-half 'a 6H6 is used for the second de-
tector and a-v-c rectifier and the other half is
used for a series noise lim-
iter diode. A 6SL7 is used
as the first a-f amplifier and
the b.f.o. The plate voltage
of the audio section of the

[Continued on page 16}

Figs. 3 & 4. The position
of the i-f and r-f plug-in strip
sockets can be seen here.
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6SL7 is made variable so that the tube may be
operated as a saturated amplifier and thus act
as an additional noise limiter. A 6G6 is used
as a second audio amplifier. This tube was
se!egted for its low heater current. A 6AK6
miniature output pentode could have been used
or, if 12-volt tubes are used, the original 12A6
could be used. The screen of the 6G6 is fed
from the tap on the primary of the output
transformer to give some inverse feedback
which reduces the output impedance of this
stage and limits the voltage developed across
the output transformer.

The power supply is a conventional half
wave rectifier system employing a small trans-
former of the type used in audio pre-amplifiers
or television boosters.

A few tricks were resorted to in order to use
the 4-inch wide chassis instead of the 5-inch
wide chassis for which the design was originally
planned. It was originally planned to mount
the tuning capacitor about 3 inch behind the
panel with the dial to be viewed through a
window in the panel. Using the 4-inch chassis
1t was necessary to mount the capacitor right
against the panel so the chassis flange had to
be cut away as shown in Fig. 2. The panel had
to be machined away to allow room for the
dial as shown in Fig. 5. This machine work
was done with a circle cutter the tool of which
was ground to a slighter angle.! As may be
seen from Fig. 2, the by-pass capacitor directly
behind the tuning capacitor had to be mounted
with its mounting studs sticking through the
rcar of the chassis. The antenna trimmer
capacitor was mounted inside the first section
of the tuning capacitor. The space there was a
little crowded also so it was necessary to file
off the bottom rear corners of the trimmer
stator rods. Once these little mechanical details
were arranged the project went forward at a
good pace.

After the receiver was tuned up it was found
to overload on strong stations when using avc
and maximum r-f gain. An investigation showed
that we were “fortunate” enough to have se-
lected leaky 0.05 nfd sections for both of the
avc line capacitors so they were replaced with
a tubular capacitor alongside one of the termi-
nal boards. Other constructors may profit by
this easily avoided mistake and reserve the
leakiest capacitors for the cathode by-pass func-
tion where a leakage resistance of 2 or 3 meg-
ohms is of no importance.

As stated previously, this conversion was
planned to use the original ARC-5 parts wher-
cver possible. A relaxation of this policy would
have permitted further saving of space, for
instance most of the bypass capacitors could
have been located directly on the tube sockets
and the remaining ones could have been termi-
nal boarded. Miniature tubes could have been
substituted for the metal tubes in which case
the IF transformers could have been mounted
square with the chassis and moved further to

the left leaving more room for the power sup-
ply components at.the right hand end of the
chassis.

Regardless of whether the constructor wishes
to follow exactly the instructions given in this
article or wishes to give a more complete or
less complete treatment to his receiver, the
ARC-5 need not remain an ugly duckling. Re-
package it!

1. Editor’s note: The use of an aluminum panel instead
of steel should materially ease the job of recessing the
dial into the panel. Some may consider it simpler to
merely cut out a circular opening in the panel slightly
larger than the dial itself.

Bandspread Dial For The
Command Receivers

JESSE O. BOSTWICK, WILDT
835 S.E. 187th Ave., Portland 16, Ore.

Figure 1 illustrates how a dial scale may be
added to the tuning knob of a “Command-Set”
receiver (BC-454, BC-455, etc.) to provide a band-
spread calibration for the amateur band it covers.
The scale shown is a typical 7 to 7.3-Mc calibra-
tion for a BC-455.

8C-454—"1
ETC

POINTER
#20 WIRE

CALIBRATED DISC
CEMENTED TO TUNING KNOB (A)

Fig. |. Method of mounting bandspread scale.

To construct the scale, draw three concentric cir-
cles on a piece of stiff white cardboard. The first
circle should be 214 inches in diameter, and each
of the others should be 3/16 inches smaller than
the preceding one. Carefully cut out the . disc
around the outer circle, punch out a 4-inch hole
in its center, and cement it to the tunirig knob.

123



Form a two-inch length of No. 20 tinned copper
wire into a pointer. Fasten it by means of the screw
on the side of the receiver nearest the knob. The
pointer should extend vertically in front of the
scale and about !4 inch beyond the inner circle.

With the aid of a calibrated oscillator, set the
main dial to exactly 7000 kc., and put a light pen-
cit mark on the outer circle of the disc directly
under the pointer. Tune the receiver to 7020 kc.
and make another mark. Repeat every twenty kilo-
cycles, until 7100 ke. is reached.

Mark the 7100 kc point and subsequent twenty
kilocycle points on the second circle until 7200 ke
is reached. Then drop to the inner circle and con-
tinue to 7300 kc.

Remove the disc from the knob and ink in the
circles and calibration lines. Make the 100-kc
lines slightly heavier and longer than the others.
Next bisect the twenty kilocycle divisions with
short lines. Finally, put four equally-spaced dots
between each pair of marks.

Identify the calibration points thusly: Number
the 100 kc. points 7.0, 7.1, 7.2, 7.3. Then number
the intermediate twenty kilocycle points 20, 40,
60, and 80. Re-cement the disc firmly to the tun-
‘ng knob, taking care to see that the 7000 kc. points
on it and the main dial correspond.

In operation, a glance at the main dial shows in
which 100-kilocycle segment the receiver is tuned,

274N Receiver Tuning Knob

This is a homemade tuning adaptor for the 274
N series receivers. The shaft and tuning knob are
standard items. The only special parts are a piece
of vinyl plastic tubing, the inside of which should
be slightly smaller than 14 inch, and the adaptor
fitting itself which is machined out of ordinary
brass, or even aluminum. This adaptor is 34 inch
in diameter and 34-inch long. One end is tapped to
a depth of 34 inch with a 14 inch, No. 28 tap. A
I4-inch diameter hole is reamed on through to the
other end. The length of the ¥4-inch shaft should
be such that the end of the shaft butts against the
end of the splined shaft in the receiver tuning fit-

VINYL RASTIC TUBING

TITLRITT T
7

=
R

CABLE TUNING CONNECTION
ting and the plastic tubing fits evenly over both
shafts when the adaptor is screwed onto the re-
ceiver fitting.

124

Fig. 2. Typical 40-meter band disc for the BC-485.

and the auxillary scale indicates the exact fre-
quency. If the work is done carefully, frequencies
can be read to two kilocycles and estimated to one
kilocycle with good accuracy.

The procedure for making a 3.5-to 4-Mc cali-
bration disc for a BC-454 is similar, except that the
circles are required.

The plastic tubing retains its elasticity indefin-
itely and there is no noticeable backlash in tuning
the receiver. For convenience a crank may be add-
ed to the tuning knob if desired.

T. C. Freedom, WSHVE

Tuning Device for ARC-5

Probably a good many amateurs purchased
SCR-274N receivers {ARC-5) without the tuning
cables necessary for remote control. The mechanical
construction of these receivers is such that they are
difficult to tune locally without a key for the purpose.

—

b
_ ~ NORMAL REMOTE
- GCABLE RECEPTACLE

RECEIVER ARG 5°

TOP OF
FUSE HOLDER

This situation was solved at W2RAC by using the
removable part of a fuse holder. The fuse holder is
partially filled with Duco cement, and inserted in
the receptacle for the tuning cable, making a con-
venient knob. The Duco cement must be allowed
to dry overnight.

George Nelson, W2RAC



Bandspreading the BC-455

GEORGE E. BIDWELL, W9FIS

Overcoming the greatest deficiency of this popular surplus receiver.

HE 6-9 mc receiver of the SCR-274N radio set is
an inexpensive but efficient receiver for the
40-meter band. This article shows through a step-
by-step process how the utility may be further en-
hanced by bandspreading the tuning range across
the whole 7-mc band. This is done by removing por-
tions of the main tuning condenser and substituting
an adjustable padder and two negative coefficient
condensers.

Step-by-Step Procedure

1. Remove the cabinet shield and all the tubes.
It may also make it easier to work with the
receiver if the i-f transformers are also removed.
They should be clearly marked beforehand, as
they cannot be interchanged. Remove the
small shield from the front of the top chassis
which houses the condenser gang assembly.

2. Turn the receiver right side up with the rear
chassis wall facing you. Take a pair of diag-
onals and cut in two all the mica rotor stops
on the ends of the three rotor sections. How-
ever, be sure to leave as much as possible of the
stop on the last rotor plate on the right-hand
side of each rotor.

3. Remove all rotor plates in each section starting
from the left side with the exception of the last
main rotor plate on the opposite end. Twist
the rotor plates free, do not pull out. The shaft
is floating on ball bearing which may be set free
if caution is not exercised.

4. Remove the rotor phasing plates on each end
of the rotor. These are the small plates with
slots that are used to gang up or phase the main
tuning condenser.

5. Mechanically line up the three remaining rotor
plates, one in each section, if they have been
bent while the other rotor plates were being
removed.

6. Bend the right hand end stator plate about
half way over towards the right side of the
frame. This is done to further decrease the
tuning capacity. Do not remove this plate, as
it will be used to adjust the bandspread tuning
range.

7. Solder a 50-uuf ceramic adjustable padder
across the r-f tuning condenser section. This
is done by mounting the padder as low as pos-
sible onto the top of the gang frame. Solder
the adjusting screw lug to the frame. Then
take a piece of #12 wire and run it directly
between the top of the stator section and the

other side of the padder. This wire should be
heavy as it will also serve as the mechanical
support for the padder. Drill a hole in the top
of the gang shield can so that this padder may
be adjusted with the shield in place.

8. Solder a 20-uuf CRL negative coefficient capac-
itor across the detector gang and another
20-upf CRL negative coefficient capacitor
across the oscillator gang. Both connections
are made at the bottom of the gang on the top
of the coil sockets. Do not attempt to use
ceramic or bakelite adjustable padders across
the oscillator or detector gangs as these will
upset the stability of the receiver.

9. If the i-f transformers have been removed they
should be carefully replaced and the receiver
made ready to'be brought back into the 40-
meter band. With a known signal at either end
of the band adjust the two midget air padders
on the gang as well as the additional padder
soldered across the r-f gang. Tune all three in
the normal alignment procedure; no trouble
should be experienced in tuning in the 40-
meter band. By slightly bending each of the
three stator plates, more or less bandspread
may be obtained. Of course, after bending .
these plates the padders must be readjusted.

The entire band should extend from nearly one

end of the dial to the other. As a matter of fact, it
will probably be found necessary to use a spinner
type knob, as the vernier and bandspread action
are both so great as to make tuning a little slow.

Increasing the Bandspread on SCR-274 Receivers

A bandspread of 42 kc per division instead of the
normal 100 kc may be obtained (on the 3—6 mc
receiver) by removing five of the eight rotor plates
on the tuning gang. Additional padding condensers
must be added across the r-f and oscillator portions
ot];th‘el;:ircuit. I found 33-puf NPO Ceramicons did
the job.

Ready-made 274N Tuning Knob
After reading several articles about the 274N
series receivers, all of which required tuning knobs,
I would like to offer this foolproof suggestion. An
ordinary plastic push-on type knob that fits a one-
quarter inch shaft and has a one-half inch sub-panel
extension will work very nicely. This type of knob
is in common use on many popular portable broad-
cast sets. The depth and diameter of the extension
is just right and looks like it was made for the job.
- David H. Schick, W4KPH
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Putting the BC-455 on 10

EVERETT J. GILBERT, W9MSP+*

A simple conversion for the phone man of a popular surplus receiver.

MANY ARTICLES have been written on the conver-
sion for amateur use of war surplus receivers
and transmitters. To them should certainly be
added the conversion of the BC-455B receiver for
27 to 30-mc operation. Very few additional com-
ponents are needed and the antenna input may be
adapted for either single-wire or doublet lead-in.

The parts required are a power supply furnishing
cither 6.3, 12.6, or 28 volts for the filaments and 250
volts for the plates. Also, a phone jack, plate
switch, midget 25,000-ohm potentiometer, a five-
prong socket with male plug to match power con-
nections at the rear of the chassis, and several small
resistors and condensers.

The first step is to take out the small can insert
at the bottom front of the panel. This can contains
male and female plugs which are clipped free of all
wires close to the plug terminals. This will allow
room for the controls which are mounted on the front
plate. The midget potentiometer which is to serve
as an r-f gain control is mounted in the center with
the B— control switch on one side and the phone
jack mounted on the other side.

The filament circuit is then rewired to match the
new power supply. The BC-455B is initially de-
signed for a 24-28 volt supply using 12.6-volt tubes.
With a 12.6-volt supply the filaments will need to be
rewired for parallel connections. 6-volt equivalents
may be substituted while again rewiring for parallel
operation. 1

At this point. the biggest job in the conversion is
to reduce the capacity of the tuning condensers.
This will be a much easier task if the condenser sec-
tion is completely removed temporarily from the
chassis. By heating the point of mounting of the
plates, they can be readily removed. Care should be
exercised to avoid bending or misaligning those plates
which are to be left in the gang. Leave only one
rotor plate and this one should be the middle one.
Leave only two stator plates—the ones on either side
of the single rotor plate. Also remove the front rotor
sections of the trimmers on the mixer and oscillator
variables, and all but three rotor plates of the re-
maining trimmers on the three sections. Do not
touch the oscillator series padder condenser. Center
the tuning plates by adjusting the centering screws
on the sides of the condensers, remount the condenser
and resolder the connecting wires.

The next step is to rewind the coils. The oscillator

*235-34 St. Dr., S. E. Cedar Rapids Iowa.
I Sievert, “‘Converting the SCR-274N Receiver,” CQ, Nov.,
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grid coil is changed to a double-spaced five-turn
winding using the same wire and the same spacing
for coupling to the adjacent winding. Take the mixer
coil and remove the large winding of fine wire at the
top of the form and replace it with four turns of
No. 24 enamel wire. Change the grid winding to a
double-spaced six-turn coil leaving a space of approx-
imately one-eighth inch from the smaller one, being
sure that both windings are in the same direction.
Rewind the r-f form to duplicate the mixer grid
winding and wind the two-turn antenna coupling
coil of covered buss wire (No. 18) on top of the six-
turn coil at its center. If a single-wire antenna is to
be used, ground one end of this winding at the plug
on the chassis, connect the other terminal to the
antenna post, first removing the small condenser
in series with the former antenna lead-in. Another
antenna binding post may be mounted and both leads
brought out for use with a doublet antenna.

Prior to starting the realignment process it is
best to drill out the rivets in the coil shield cans.
Enlarge the holes to one-quarter inch in both the
can and the mounting bracket. This provides access
to the slugs for alignment.
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Fig. 1. Necessary changes for rewiting the BC-455B
circuit for an additional audio stage and a.v.c.

C40, C42—100 puf, midget mica.
C41—20 upf midget mica or ceramic.
C43—925.0 uf, electrolytic.
C44—0.1 uf, paper.

R30, R38—470,000 ohms, 2 w.
R31, R32—100,000 ohms, 15 w.
R33—510,000 ohms (was R18 in original circuit).
R34—2200 ohms, 1 w.

R35—1.0 megohm, V2 w.
R36—220,000 ohm, sjw.
R37—500,000 ohm, pot.



Preferably a signal generator feeding a 28-mc sig-
nal into the mixer grid should be used to start the
realignment. Set the dial to 6.5 mc and adjust the
oscillator trimmer and slug until a signal is heard.
Next feed the 28-mc signal into the r-f stage through
the antenna post and tune the mixer and r-f slugs
for maximum signal output. An output meter
should be used rather than tuning solely by ear.
Now tune the signal generator to 30 mc and pick up
the signal by rotating the receiver tuning dial. At
this point tune the r-f and mixer trimmers for maxi-
mum signal output. Do not retune the slugs at the
high end, nor the trimmers at the low end, as this
will upset the tracking of the mixer and oscillator.
Repeat the two settings until the tracking is accurate.
Then remove the shield cans and replace the slug
locking tabs. If care has been exercised in replacing
the locking tabs the tuning should still be correct.
Sometimes it may be advantageous to align the i-f
transformers with the 28-mc input as the last step.

An a-v-c circuit has been added to our receiver
and the detailed changes are shown in Fig. I. The
25,000-ohm midget potentiometer is wired into the
circuit to replace the external gain control of the
BC-455B. The arm and one side of the potentio-
meter are grounded and the other side is connected
to pin 1 on J-1, or pin 3 (outside view) on J-3.

Conversion of the BC-453 to the Broadcast Band

After recently buying a new car and finding
that a factory model BC radio for the same would
set me back an additional $90, I decided to call
war surplus to the rescue. So we converted a
BC-453 to do the job. The selectivity is very good
and the sensitivity adequate. The audio quality is
somewhat down, but can be modified to suit
individual tastes.

The following coil information was obtained
experimentally from a regular BC-946, and com-
parisons on an inductance bridge with the stripped
down BC-453 coils. The nomenclature is the same
as that appearing on the original BC-453 circuit
diagrams.

L1—Remove 132 turns below the tap and then
add 25 turns after the tap.

L2, L8—The top coil on this form is left alene
(i.e., the coil farthest from the base). The
lower coil should have 195 turns removed.

L}, L5—Remove 147 turns from the top coil
and remove 38 turns from the bottom coil.

Ist i.f.—Remove 800 turns from both coils.

2nd i.f.—Use the existing tap for the outside
end of the coil, making sure to reconnect
the tap to the end of the coil. No tap con-
nection was used.

3rd i.f.—Same as the 2nd i.f.

The if. transformers should now tune very
close to 239 ke, which is the frequency used in
the BC-946 models. I would suggest removing the
b.f.o. and reconnecting as the first audio stage.
Let the r.f. end run wide open, and wire a volume
control into the grid of the first audio tube.

John R. Immel, W6ZKJ

Some surplus receivers, such as the BC-454, whose
frequency coverage is 3 to 6 Mc, will not cover the
7.Mc band. Figure 1 is the diagram of a simple
crystal-controlled, 7-Mc converter for such receivers.
[t uses a 12AU7, dualtriode tube and a 3.7-Mc
band crystal from your transmitter (you won’t be
using it in the transmitter, while you are on the
7.2-Mc band), plus a couple of resistors and con-
densers.

The converter may be built in a small aluminum
utility box and mounted on top of the receiver near
the antenna terminal. It obtains its power from
the receiver. The combination becomes a dual-con-
version superheterodyne, and all tuning is done on
the BC-454.

The frequency to which the converter responds
is equal to the sum of the crystal frequency and the
BC-454 frequency. For example, with a 3700-kc
crystal, to receive a 7175-ke signal, the BC-454 is
tuned to 3475 kc. And to tune to 7200 kc., the BC-
454 is tuned to 3500 kc. Similarly, to cover the
entire 7-Mc amateur band, the BC-454 is tuned be-
tween 3300 and 3600 kc. CI is merely tuned for the
loudest signal. For the Novice band, it may be
peaked up in the center of the band and forgotten.

Otheér crystal frequencies will work equally well,
but, as the 3.7-Mc Novice-band crystal is available,
it might as well be used.
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150-250v
CI1—50 puufd., midget R4—47,000 ohm, lw.
variable
C2—100 ppfd., midget LI—i8 +. #22 enam..
mica close wound
C3—270 pufd., midget on 1" form,
mica
C4—47 pufd., midget L2—4 t. #22 enam.,
mica close wound,
R1—2 megohm, l/ow. /4" below LI.
R2—47.000 ohm, lfow.
R3—27,000 ohm, /ow. Tube—12AU7

Fig. I. The schematic and parts list for
a simple 7-Mc crystal-control converter
for BC-454 (3-8 Mc.) receiver. Build in
small aluminum box and mount on top
or side of receiver near antenna terminal.
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Fig. 1. The completely assembled double conversion
receiver. Dial calibrations start at 0 above the line
and 500 below the line. The O represents 7000 ke and
14,000 ke, while 500 represents 3500 kc. 50 ke is
visible in the window. The BC-453 receiver is located
in the center, tuned by the large knob. The r-f gain
control and a-c switch is below the inset panel. The
b-f-o switch is in the upper right corner.

A Double-

Conversion Receiver for $30!

ALLEN A. ENGLEMAN, W@MYU*

You'll never know how good the BC-453 receiver is until you try this idea.

HERE is a relatively simple method of construct-
ing a communications receiver, the performance
of which is comparable to a far more expensive
unit. Application of the fixed converter principle
permits use of crystal-controlled high-frequency
oscillators which provide stability that is unsur-
passed. Combining fixed crystal-controlled con-
verters with the BC-453 low frequency receiver
results in exceptional stability and selectivity with
an excellent degree of bandspread.

The circuit in Fig. 2. shows a converter which
gives excellent results when used in conjunction
with the BC-453 receiver. This converter uses a
crystal oscillator which is 200 kilocycles lower in
frequency than the low frequency end of the
amateur band desired. Tuning is accomplished with

*8824 Woodland Ave., Kansas City, Mo.
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Fig. 2. Crystal controlled 3.5 and 7-mc converter.
Cl, C7—50 uuf R4--25,000—50,000 ohms

C2—30 puf R5—1000 ohms

C3, C8—0I uf RFC—2.5 mh

C4—.05 uf Coils—3.5 mc: LI, 8 turns;
C5—.005 uf (2, 50 turns; 7 me: L), 5
C6—.001 uf turns; L2, 30 turns

R1—620 ohms Xtals—3.5-mc converter, 3300

R2--~150,000 ohms ke, 7-mc converter, 6800 ke.

R3—10 megohms
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the BC453 functioning as a tunable intermediate
frequency. The BC-453 tunes from 190 kilocycles
to 550 kilecycles, a range which is sufficient to
cover the 3.5 me, 7 me and 14-mc bands. The 3.85
to 4-mc phone band may be covered by plugging in
another crystal which is 150 kc higher in frequency
than the 3.5-mc band crystal.

The converter tube, a 6AC7, gives excellent gain
and signal-to-noise ratio. The oscillator is an
untuned Pierce which adds to the simplicity. If
plug-in coils were used, one converter could be used
to cover the 3.5-mc, 7-mc and 14-mc bands. The
crystals could be either switched or plugged in.
The image ratio would be good on the two lower
frequency bands and fair on the 14-mec band.! How-
ever, because of the low cost of the individual con-
verters our receiver employs a separate unit for
each band.

A Simple Super

Using these principles the author has developed
a receiver which gives extraordinary performance
considering the investment involved. The unit pic-
tured in Fig. 1 costs approximately $30.00 to
assemble. It incorporates a converter for each of
the three bands covered, 3.5 mc, 7 mc and 14 mec.
The 7-mc and 3.5-mc units are identical except
for the coils. The 14-mc converter uses a stage of
tuned preselection and a converter tube which gives
better selectivity than the 6AC7 in order to reduce
the image response. This arrangement will give
reasonable image rejection ratio on this band.

Bandswitching is accomplished by switching the
output of each converter to the antenna circuit of
the BC-453 receiver and simultaneously switching
the positive plate voltage to the converter units.
The addition of a new dial, calibrated from 0 to 350
above the center line and from 500 to 850 below the

1 The image ratio will be quite poor on all bands. It may
be inferior to a conventional receiver with no r-f stage.




Fig. 4 (right}). Under chassis view. The by-pass
condensers, resistors, resistor holders and iron
core coil forms, including shields, were obtained
from surplus BC-453 receivers, A common power
receptacle located on the extreme left supplies
power to both units.

center line allows direct reading of frequency on all
bands. Zero on the dial represents either 7,000 ke
or 14,000 k¢ and 500 represents 3,500 kc. The dial
is constructed by cutting an aluminum disk 334”
in diameter. Draw the new scale on a good grade
of writing paper so that “0” corresponds to 200
on the original dial and 50 corresponds to 250, etc.
This will provide accurate calibration provided
the crystals are carefully chosen for the proper
frequencies. Crystals may be obtained for less
than one dollar on the surplus market. But if sur-
plus crystals are used, purchase frequencies some-
what lower than those desired and carefully grind
the crystals to the exact frequencies.2

The type of construction used for the converters
is patterned after the BC-453 and most of the parts
were obtained largely from two of these receivers
that were “cannibalized.” These receivers. can be
purchased for around $2.00 to $3.00 less tubes. One
caution—do not attempt to use the radio frequency
chokes found in this type of receiver because their
inductance is much too low for successful use in
the converters.

The conversion of the BC-453 receiver is not
difficult. The filaments are wired in parallel in-
stead of series parallel as is required for 28-volt
operation. A 50,000-ohm variable resistor is added
:Z—Jo—hnson, “Crystal Grinding Simplified,” CQ, Jan, 1949,

6SK7

Fig. 3 (left). 7 and 14-mec converters. The
tuning of both units is ganged to reduce the
number of controls. The 7-mc converter with
the trimmer condensers removed is on the right.
The crystals are plug-in and different crystals
| may be used fo cover other frequencies than
~ the amateur bands. The individual chassis meas-
\ ures 32" by 5".

between pins nulltber 8 and I (see Fig. 7) on the
rear power socket and serves as a gain control.
An oFF-oN switch for 117-volt a.c. may be added
to this control. A switch for b.f.o. is added be-
tween pins number 4 and I. The headphone jack
is wired to pins number 2 and Z. Filament voltage
is connected to pins number 6 and 1. The plate
voltage is connected to pin number 7. Loudspeak-
er operation is obtained by connecting an output
transformer with an 8000-ohm impedance primary
to pins number 2 and 1. Make sure that number
2 is connected to lug number & on the output
transformer of the BC-453, as this is the 8000-ohm
tap. Power supply requirements are 250 to 300
volts at 60 ma, and either 6.3 volts or 12.6 volts
for the filaments, depending on the tubes used.

Rocelver Alignment

Adjustment of the receiver for initial operation
is as simple as the modifications. With the band-
switch set for the band desired, turn up the gain
control on the BC-453 and set the alignment tun-
ing condenser on the converter at half scale. Next
tune the associated trimmer condenser for a dis-
tinct increase in noise level. This will be either
the frequency desired or, possibly, the image fre-
quency. The image frequency can be easily check-
ed because it falls outside of the amateur band.
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Cl, C5—I15 uuf Cl1—001 uf
C2, C6—40 put Clz—50 uuf
C3, C8, CI13—0I uf Cl14—.005 uf
C4, C7, C9—.05 uf R1, R3—5620 ohms

C10—30-50 uuf R2, R4—50,000 ohms

Fig. 5. Crystal controlled 14-mc converter for the BC-453.

R5—15,000 ohms L2—15 turns
R6~25,000—50,000 ohms L3—I10 turns
R7—1000 ohms L4—I5 turns
KFC—2.5 mh

L1—3 turns
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Now tune in a signal and adjust the trimmer for
maximum signal strength. Once this setting is
found it will need changing very little during
complete band tuning. Repeat this process for
each converter unit.

If the receiver does not operate check the ap-
propriate crystal for oscillation. If it is oscillating
sufficiently for adequate voltage injection to the
converter the noise level will decrease noticeably
when it is removed. Very little oscillator injection

3.5-MC

CONVERTER p=ssesoaa

7,0-MC ‘
convenTer |QUTRUT_ 4

' 8C-453

14.0-MC 200KG-550KC
GONVERTER s o ccmm

+ergy.
Fig. 6. Block diagram of receiver-converter
arrangement,

Output Plug for a 274N Receiver

Here is a quick and effective way to obtain the
output from one of the 274 type receivers, when used
as a converter. Remove the 12SR7 tube and plug
a PL-291 (obtainable from the cord on a throat
mike) into pins number 4 and 5. The plug fits nicely.
into these pins, and the line from tge plug is fed
into the input of your regular receiver.

Noise Limiter for the SCR-274N Receivers

_ This is the simplest and most effective noise
limiter I have used with 274N command receivers.
The circuit calls for the addition of two resistors,
a 1N34 crystal diode and a paper condenser. The
noise limiter is of the self-adjusting series type
a_nd does not require a removal switch from the
circuit since the quality and signal loss are neg-
hgxb.le. The noise limiter may be wired into the
recetver in about five to ten minutes.

Don Jeppesen, WOQFZ
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~-—- PLATE VOLTAGE

FILAMENT VOLTAGE - -

O+ - HEADPHONES OR SPEAKER
~~ GAIN CONTROL

SCREEN VOLTAGE -~ —
{NOT USED)

B.F.0. GUTOUT ~— — — —Q

Fig. 7. Rear view of power receptacle connections.
voltage is actually required for the proper opera-
tion of the 6AC7 converters. For this reason the
crystal oscillator plate voltage should be limited
to 35 or 40 volts.

The over-all selectivity of this receiver is ex-
cellent. Single-signal reception is almost realized,
one side of zero beat being very low. Additional
selectivity would make intelligibility of phone sig-
nals poor. The substantial “skirt” selectivity offer-
ed in this receiver makes copying of weak signals
possible right up to that kilowatt signal a few
blocks away. As an interesting application of sur-
plus and a good receiver at a modest investment
this little super is a worthwhile shop project.

Coupling the 453 as o Q-fiver
In most receivers a comparatively large amount
of i-f voltage is fed to the second detector. Be-
cause of the proximity of the wiring, etc. it is
usually possible to obtain sufficient signal to oper-
ate the BC-453 by connecting its antenna post
through a shielded line to the tip of a phone plug.
Insert this plug in the phone jack of the receiver
and pick the i-f signal while at the same time cut-
ting off the main receiver audio. Of course, it is
necessary to tune the BC-453 to the intermediate
frequency of the communications receiver.
Herbert S. Brier, WIEGQ

Another 274 trick is to lift the opposite end of the
620-ohm resistor connected to pin § of the r-f am-
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X PN #1- FRONT PLUG
PIN #3- REAR PLUG

plifier tube and ground this resistor, thus removing
the r-f amplifier from the gain control line. This will
improve the signal-to-noise ratio. The diagram
shows the modification required to obtain this

increased performance.
Arthur Larky, Sommerville, N. J.



Chapter VIII POWER SUPPLIES

Selenium Su pply LLOYD V. BRODERSON, W4CLY*

H IGH ON THE popularity list of surplus equipment
are the command set receivers. Few changes
are necessary for conversion to amateur require-
ments and their cost per unit is but a fraction of
the original contract price.

Unfortunately, a power supply is not included
and the purchaser is confronted with the problem
of designing his own. Inasmuch as there are sev-
eral methods whereby one can obtain the necessary
heater and plate voltages this is often a problem.
Conversion to a.c.-d.c. operation was described by
WBOZA in an early issue of CQ.1

The selenium power supply described is designed
especially to keep these receivers as compact as
possible. Ease of construction, low cost and ef-
ficent operation characterize this midget plug.in
unit.

Selenium Rectifiers

Contrary to popular belief, selenium rectifiers
have been in use. for many years. Until recently,
however, their general use has been prohibited by
high cost and physical size. Seleniums are now
available to the amateur at prices comparable to
rectifier tubes and sockets which they replace.
Their small size, low voltage drop and nominal
cost class as the logical solution to a trouble-
free power source.

Figure 1 shows a standard half-wave circuit
with a 100-ma selenium rectifier replacing the usual
half-wave rectifier tube. Capacitor C; across the

*State Dept. of Agriculture, State Office Bldg. #1,
Sacramento, Calif.

1 Sievert, “Converting the SCR-274N Receiver,”
Nov. 1941.

cQ,

input acts as a small filter absorbing any stray
line “hash.” A limiting resistor, Rj, protects the
rectifier from peak voltages., Capacitors Cgz and
Cs, together with resistor Rp, comprise an effective
resistance/capacity output filter. Two small re-
placement type filament transformers, rated at
6.3 volts, 2.0 amperes, furnish heater current to
the 12.6-volt tubes.

Assuming 117 volts a.c. input with values ap-
proximating those shown, the resultant d.c. output
will be 100 volts. The values shown represent the
best compromise between d.c. output voltage and
a.c. ripple. Inasqguch as condensers Ce and C3
are not subject:?:co large peak voltages, a rated
working voltage of 150 d.c. is safe. No appreciable
improvement will be realized by using capacitors in
excess of 40 uf.

Construction

As may be seen from the photographs, the unit’s
foundation is the plug-in base removed from the
dynamotor which originally powered the command
set receiver. These bases (model D-32) may be
purchased separately at some surplus outlets. If
not procurable locally, one may fabricate a base
plate from sheet aluminum and a modified wafer
socket,

The top deck consists of an ordinary bakelite
wall switch plate, obtainable at most “dime” stores.
It so happens that these plates are the exact size
of the dynamotor base plate which measures 234"
wide by 414” long.

All components are midget sized and leads con-
sequently are short, A 6-32 machine screw through
the rectifier eyelet serves to support the top

Top and bottom view of the complete selenium rectifier power supply. Note the "sandwich"-type construc-
tion permitting compact design. This supply uses a single filament transformer, the receiver filamenis operating

at half voltage.
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¢
deck at one end, while the remaining edge is sup-
ported by small bushings. The a.c. lead is brought
through a rubber grgmmet mounted on the bottom
front of the base plg;\n on-off line cord switch
is connected i oseri® with one side of the a.c.
line hefore its entry into the base plate.

Guide holes are drilled in both plates and alb
wiring is completed before the “sandwich” is as-
sembled. Filter condenser and transformer leads
should be readied with soldering lugs and guided
into place after assembly. Parts placement and wir-
ing is not critical. A good portion of those com-
ponents at ground potential are easily taken care
of by connections to the metal base plate.

For those contemplating a higher voltage util-
izing standard voltage doubling circuits, several
precautions should be considered. In any voltage
doubling circuit, two selenium rectifiers will be
required in addition to an extra filter condenser.
This condenser must withstangathe sum of the
voltages across the doubling condensers and there-
fore should be rated at least 250 volt§ d.c. work-
ing.

Where space is at a premium, these added com-
ponents present a difficult problem. Furthermore,
the total cost of a voltage doubling power supply
employing selenium rectifiers, is almost twice that
of a half.wave circuit. For headphone reception,

e
AL
H
o
-
hY
(L

i}

|é"$&'€ TEXT

Fig. I. Circuit diagram of 100-volt 100-ma supoly.

C1—.02 uf paper tubular condenser, 400 volts d.c.
working {Aerovox.)

C2, C3—Double 40 uf electrolytic condenser, 150 volts
d.c. working, {Pyramid}.

PBS—Plug-in base, Type D-32.

RI1-—30-ohm !/2-watt resistor. (IRC]).

R2—1,000-chm |-watt resistor, {IRC}.

SR—Federal selenium rectifier, 100 ma.

S-——SPST switch,

T——R’eplacemenf type filament transformer, 6.3 v.,

2.0 amp.

I-——-Well switch plate {bakelite or composition).

|—Rubber grommet,

Miscellaneous: Pushback Wire, Spaqhef‘h

Hardware, A.C. Line Cord.

Tubing, 6-32

of command receivers, the increase in signal
strength at higher plate voltages is very little above
that at normal rectified line voltages.

Voltage Regulator for Command Sets

When using the command sets as v-f-0 exciters
the send-receive switching reflects a large load
variation back to the low-voltage power supply,
the load being much greater when transmitting.
This results in a change of the heater voltages and
subsequent drifting as the oscillator cathode changes
temperature, In time, it will also damage the tubes.

TO GROUND THROUGH
SEND -RECUIVE SWITCH

v

power =1 necrivien |
TRANSI FILTER

T V.AG ,L'

29 VOLTS
0.6

Since the power supply transformer has a slightly’

higher output voltage than is required, my solution

has been to insert a resistance in the power trans~ _

former primary circuit with a relay arranged to
short out a portion of that resistance when trans-
mitting. In this way the heater voltage can be
easily maintained at the correct value. The proper
resistance value depends on the load and your
particular power supply regulation characteristics.
Using the extra relay is quite feasible in view of
the availability of low-priced surplus 28-volt re-

lays of all kinds.
F. C. Breeden, W2S1J

132

L7

® 00

“Well—the advertisement did say
‘Assorted Volume Controls.”

L2



Chapter IX  MONITORS

Stay Out of Jail*

FORD L. McGRAW, WaSTS*

For some unacccountable reason the use of a monitor has gone out of style.
Frankly, we wouldn’t try to get on the air without one. If you're tired of
RST-prevaricators among those you QSO, build this simple unit and be sure.

F THE MANY CONVERSIONS and adaptations to
which the 274-N command receivers have been
put, we believe our conversion of a BC-454-B as a
station monitor to be one of the easiest, most useful,
and economical. Every amateur phone station
should be monitored by its operator when first going
on the air, and, at least periodically, during an
evening of QSOs. Even the most experienced code
operator likes to monitor his sending at times,
while the beginning c.w. man will probably want
to, or at least should, monitor continually. The
B(C-454-B is a natural for this purpose. About two
hours of your time and the price of the receiver,
plus the cost of one open circuit jack, one 20,000-
ohm pot (with swit¢h), one s.p.s.t. (BFO) switch,
and one d.p.d.t. (B<4) switch, are all that’'s re-
quired. It was found that by tuning the receiver
to a transmitter sub-harmonic, it could be used
on 80 through 16. It will usually be found unneces-
sary to use any antenna on the monitor. When
using the BC-454 on the 80-meter band, the antenna
post may be tied directly to the chassis to reduce
pickup.
Conversion Procedure
Remove all hardware from the adapter panel
and mount the pot, phone jack, and BFO switch,

*2021 Allesandro St., Los Angeles, Calif.

Fig. 1. From the front it looks like any other SCR-
274N conversion,

-

as shown in Fig. 1. Ground one side of the pot to
the panel and connect the center tap to pin I on J;.
Use stranded wire about 4 inches long for these
panel connections. Wire the phone jack to pin 4
on Ji. Ground one side of the BFO switch and
connect the other side to pin 5§ on J1. These con-
nections may be soldered directly to the pin tips
on J;. Solder two wires to the switch on the volume
control pot and céhnect to pins 6 and 7 on J; This
completes the front-end changes, and the adapter
panel may now be replaced on the front panel.

Next, remove the bottom cover. Remove the two
side screws that hold the coil assembly in place.
Pulling out the coil assembly is necessary in order
to permit working on the rear side of /1. Unsolder
the two white wires attached to pins 6 and 7 on the
rear side of Jj, and remove completely from the
set. Remove the small r.f. choke L4 and the audio
choke L15. A couple of tie-points are bolted to the
chassis for mounting the filament-dropping resistor
in the space vacated by Li5. As we were unable to
secure any male plugs to fit Jg, it was decided to
remove it and replace with a standard Amphenol
86-PM8. Slight reaming of the hole with a pocket
knife is necessary to admit the Amphenol plug. All
leads unsoldered from Jg may be removed to their
nearest point of contact except the long red lead
from pin 4 on Ja. This lead is clipped just long
enough to reach the point where the short red lead
is removed. This is the point where the 5100-ohm
resistor is tied to C15-C. As may be seen on the
diagram Fig. 2, the audio output is brought to pin
5 on Jy, the B4- to pin 4 on Jg, and pin 3 is
grounded to the chassis.

The next step is to rewire the filaments, as
shown on the diagram, Fig. 2. In rewiring the
filaments it will be found easiest to start with pin
7 on the 12SR7 and proceed around the circuit as
shown. In this manner the original filament wires
may be used to the best advantage. The a.c. wires
running to the filament switch should be a shielded
twisted pair with the shield grounded to prevent
possible hum induction to the receiver.

Use as a C.W. Monitor

When the receiver is being used to monitor c.w.,
the output may be connected to a small speaker by
placing a 4000-ohm-to-voice coil transformer be-
tween the speaker output on pin 5 and the voice
coil, as shown on the diagram. A switch must be
added in series with the transformer to kill the
speaker when monitoring with the phones. This
speaker transformer may be mounted on the dyna-
motor deck or at the speaker.
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ADAPTER PANEL 1246 T1
TO PIN #4 " " "
ON J4 4
J 12K8 [
TO RECEIVER
-~ On
e O :
CONTROL L 125K7
RELAY
®
Ne
.—l I_: 125K7
B+ TO
REGEIVER
TUBES

J4—Amphenol 86-PM8.

J5—open ckt. jack for phones.
PLI—& v., 250-ma series pilot light.
RI—20K volume control.

R2—250 ohms, 10 w.

To prevent leaving the filaments turned on by
mistake when using the monitor, a pilot light must
be added. The small 3-ufd. condenser mounted on
the front panel may be moved far encugh up to
make room for a small pilot light. If the pilot light
is wired in series with the filaments as shown on
the diagram, a 250-mil 6-volt bulb should be used.
The 150-mil bulbs will not stand the current surge
which occurs when the filaments are first turned on.
The 250-mil bulbs will last many months and give
plenty of light for the purpose. Some may prefer
to use a 110-volt neon pilot light instead.

As the writer has several of the 274-N receivers
around the shack used in various manners, the
output plugs were standardized with the Amphenol
8-pin plugs. The wires shown by the dotted lines

SWl—b.f.o. control switch.
SW2—filament switch {on R1]J.
SW3—d.p.d.t. monitor B4 switch (see text).
Tt—output transformer in monitor.
T2—speaker trans, (50Lé-to v.c. trans.)

were incorporated to permit turning on the receiver
B supply with the filament switch when individual
power supplies are used on the various receivers.
It was shown here with the thought in mind that
some operators might prefer to use a small power
supply for the monitor, or it may be utilized to
control the transmitter filament relay from the
operating desk, as we are using it here.

The B+ for the monitor is taken from the
station communications receiver B supply, as shown
by the diagram. The other half of the d.p.d.t. switch

is used to control the transmitter high voltage.

relay. Thus the station receiver is killed and the
monitor and transmitter are turned on with one
switch. This switch may be located at any spot
handy to the operating position.

Really SILENT A-C Relays

By DOW

Model DKC

<«Silent A-C magnet prevents hum
modulation of carrier — A-C types
guaranteed as quiet as D-C.

Special connector protects your receiver
«from R.F. during transmission (Optional).

Transmit contact-pressure over 75 grams,
making the 1000 w. rating very conserva-
tive, Causes negligible change in SWR

1000 WATTS Me.
Length 414" up to 100 Mc
width 3
DKF rigid adapter for external chassis
mounting, $1.85
AC types (All Volt) Amateur net. ... ... $10.50
DC types (All Volt) Amateur net......... ... 9.50

See your distributor. If he has not yet stocked Dow Co-axial
relays, order from foctory. Send check or money order or
will ship COD. Prices net FOB Warren, Minn. Shipping Weight
9 oz. Dealers’ inquiries invited. Literature on request.

Add $1 for external switch {Optional) .
Add $1 for special recelver protecting connector (Optional)

THE DOW-KEY CO., INC.

New DOW KEY Relays
Multikit Series DKPK

with interchangeable coil and con-
b tact assembly, the new series offers
a versatile relay of unusually high

quality. A.C. types entirely free of

hum or chatter.
COILS
6,12,24v.a.C...... $1.85 6,12, 24,48v.d.c...$1.85
110v.a.c........ 00 220 110v.dco..oiiea... 275
220 V. 2Cvvnnnnnn. 2.85
CONTACT ASSEMBLIES
SPDT 10 amp....... $1.65 DPDT 15amp......$2.25

See your distributor. If he has not yet stocked Dow DKPK
series relays, order from factory. Send check or money
order or will ship C.0.D. Prices net F.O.B. Warren, Minn.
Shipping weight 5 oz. Dealers’ inquiries invited. Literature
on request.

(4 of 7 possible mounting positions)

WARREN, MINNESOTA
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As you read this you will find your self getting sleepy. Your eyes are
tired, your head is heavy . . . heavy . .. heayy . . . you can hardly stay
awake, Your eyes want to close, but you can’t make them even though you
are tired . . . tired . . . tired . . . tired. No matter how hard you try you
can't close your eyes. Just relax and rest . . . rest . .. rest. You have been
intending to send for a subscription to CQ for a long . . . long . . . long
time . . . you will wake up in a few minutes feeling completely refreshed,
alive and eager to get busy doing things. You will have -an uncontrollable
desire to send in a subscription to CQ. This will be more important than
anything else to you, When I count three you will awake feeling wonderful
. . . you will not remember having read .this paragraph . . . you will not
even look back over it . . . you will reach for your check book and send

in your subscription to CQ . . . Alright now. One . . . two . . . three!
Wake Up!
r-————h ————— ——— v — ————— —————-——--——--— ——————————————————
{ cQ Magazi;le One year, $5 Two years, $9 Three years, $13 cs
1 ﬁ)e(zv“;{?:k“szd 1§ItY in U.S. Possessions, APO & FPO, Canada & Mexico
y N.Y.
Enclosedis $............. ... SRUTTRTI fora. ... year [] new [] renewal subscription to CQ,
to be sent to:
Name ... Call ... e,
AQATESS . e,
Clty Zone ... State ...
Pan-America and all other foreign: 1 yr. $6; 2 yrs. $11; 3 yrs. $16.
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Aermotor Company ........0000500.. 100 Harvey Radio Company, Inc. . .ccovnvnnn
Algeradio Electronics Company ........ 84 )
ArrowSales, Inc. ........ ne000.0.. 98 International Crystal Mfg. Company, Inc. ...
Aviation & Electronics Suppliers, Inc P 80 :
Lakeshore Industries ..........co000.
Barry Electronics Corp. .. KRR 2 Lynmar Engineers, InC. . c (. vovnv ot ines!
Cleveland Institute of Radlo Electronics .. B2 PalcoEngineering ........ vo'v vo suss
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"VE BAND ANTENNA COILS

e Designed to withstand 10,000 volts
-o:Will take an overmodulated KW on 40 meter AM
’o: Covers 80, 40, 20,15, and 10 meters

S Order today for a new pleasure in Ham Radio

No Leads to switch, .no coils to change. ... change bands with

your-transmitter in 20 seconds!
$19.95

Coils only, HC <F ,~complete with instructions.
Postpaid in U. S A.Perpair....oooviveninn

Antennas, complete with 88 ft. of KW twinlead,
12" insulators; - high strength antenna wire.

HA -F Antennas. Postpaid in U. S. A..........

$33. 95;‘

250 Watt Mode!

\

" Colls only, 5SBC-F (plione) or SBC-C (CW). Complete with instructions, Post-

paid iIn U, 8, A, Perpair.iiciceescsssscccccccstsesststsrseronsssenss

S5BA-~F (phone) or SBA-C (CW). Postpaid in U, S Accescercsccassssas
If not av able at y‘our jobber, write 'Don Larimer Wo1YP.

Burlington 1, Wiscon
Munnfncturen of Cryit-l- tor Hnlucrafteu SX-IOO Sxa 91, and HT-32 .

12,50
Antennas, complete with 12'* insulators, KW twinlead, and copperclad wire, o




