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PURPOSE

The purpose of this specification is to describe several circuit
changes which permit the following improvements:
1. Model FFRD=G,6 Tuning Drawers.
(a). Reduction of operating noise level,
2, Model FFRD=5,6,7,8 Tuning Drawers.
(a)s Greater H.F.O. excursions.
3, Models FFRD-# so modified shall be nomenclatured with a

suffix "A" following the mumber of the tuning drawer, i.e., FFRD=-5A

s

OBJECT

1. This change improves the overall receiver_performance by
reducing the output noise level with no input sigﬂ;l.

2. The H.F.0. excursions have been increasedﬂfo meet field
requirements, The Tuning Drawers as supplied from the factory provide
a 1 Ke per Mc. shift for an input voltage of +3 volts on the H.F.0.
reactance tube. -

In each FFRD the total shift will be approximately:

(a). FFRD=5,6; a total of L Kcs. per Mc. for a total control
voltage of 9 volts D.C. +10% (+L.5 volts swing)

(b). FFRD=7; a total of 3 Kes. per Mc for a total control
voltage of 9 volts D.C. +10% (+L.5 volts swing)

(c). FFRD=8; a minimum shift of 30 Kcs. over the band with

a total control voltage of 9 volts D.C. +10% (+L.5 volts swing)
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Ce COMPONENTS REQUIRED

1.

26

3.

Lo

De WIRING

FFRD=5

(a). €505, C537 replace with part CC-101-3.

(b). C525 replace with part CC21SL150J.

FFRD=6

(a). C605, C637 replace with part CC-101=-2.

(b). Shunt L60} with part RC20GF332Ke or Replace 1601 with
part CL-108«7

c). C625 replace with part CC21SLLTO0K.

(d). R620 replace with RC20GF332K.

FFRD=7

(a). R720, R722 replace with part RC20GF332K.

(b)s C725 replace with part CC21SL}70K.

FFRD=8

(a). R822 replace with part CL=-108-6.

(b). R820 replace with part RC20GF152K.

(¢). C825 replace with part CC21SLLT7OK.

PROCEDURE

1.

Remove bottom piate from Model FFRD=-5. Remove capacitors

£505 and C537 which are connected between feedthru's and plate lugs

on R.F. and Mixer coil forms, Rewire in place parts CC21SL22l1J.

Do not

apply excessive heat to coil form lugs. Remove capacitor

€525 which is wired between pin 5 of Reactance Tube V503 and a

terminal post,
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Connect part CC21SL150J between pin 5 of tube V503 and grid top of
oscillator coil L502 as shown in figure 1, Replace bottom cover,

2. Remove bottom cover from Model FFRD-6, Remove capacitors
C605 and C637 which are connected between feedthru's and plate lugs
on R.JF, and Mixer coil forms., Rewire in place parts CC21SL151J,
Connect part RC20GF332K in parallel with choke LA01 which is connected
to pin 5 of Reactance Tube V603 and a terminal post or replace choke
1601 with CL=-108-7, Remove capacitor C625 which is connected between
pin 5 of V603 and a terminal post. Replace with part CC21SLL70K from
pin 5 of V603 to grid lug on oscillator coil form as shown in figure 2,
Remove resistor R620 which is connected between pin 7 of VA0O3 and ground,
Replace with part RC20GF332K, Replace bottom plate,

3. Remove bottom plate from Model FFRD-7, Remove resistor R720
which is connected between pin 7 of V703 and ground., Replace with
part RC20GF332K, Remove resistor R722 which is connected between
pin 5 of V703 and a terminal post. Also remove capacitor C725 which
is connected between pin 5 of V703 and a terminal poste. Replace R722
with part RC20GF332K. Rewire part CC21SLL70K from pin 5 of V703 to
grid lug on oscillator coil form as shown in figure 3. Replace bottom
cover,

L, Remove bottom cover from Model FFRD-8, Remove R820 which is
wired between pin 7 of V803 and ground. Replace with part RC20GF152K,
Remove R822 which is connected between pin 5 of V803 and terminal post,
Remove C825 which is connected between pin 5 of V803 and lug on oscillator

coil form,
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Replace R822 with part CL-108-6, Wire in part CC21SLL70K from pin
5 of V803 and grid tap on oscillator coil form as shown in figure L.
Replace bottom cover,

E. TEST PROCEDURE

1, Equipment required:

(a) FFR=-2 Receiver with a 600 ohm 10 watt resistor connected
to terminals 2 and 3 on ElOl.

(b) Standard signal generator.

(¢) Variable Frequency Oscillator, TMC Model VOX.

(d) Speaker or headphones,

(e) Reactance control voltage figure &

2. Receiver Controls Set:

(a) R.F. Gain control adjusted as required.

(b) Audio Gain adjusted as required for monitoring.

(c¢) BFO switch ON.

(d) BFO Master Slave Switch on BFO.

3. VOX Controls Set:
(a) Power on.
(b) HFO one
e Procedure; Reactance tube adjustment:

(a) Connect reactance control voltage toc terminals 1 and 2
of terminal strip E102. Connect speaker to terminals 1 and 2 of
E101. Aftér a reasonable warm up time of equipment and Tuning
Drawer, loosely couple the VOX output to the receiver antenna
terminals. It may be necessary to adjust the RF Gain control to

prevent receiver overload.
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Reactance tube balance adjustment is necessary after modification
and is carried out at the low end of the receiver tuning range.
Once a symmetrical or nearly symmetrical frequency shift of the
HFO is obtained at the low frequency end, the mid range and high
frequency end of the Tuning Drawer is checked for shift.

(b) Reactance tube adjustment: FFRD=5. With VOX tuned
to 2 Mcs, reactance control voltage zero, tune FFRD=5 to 2 Mcs and
zero beat. The receiver oscillator slug may need adjusting to
enable receiver to tune to 2 Mcs. Set reactance control voltage to
+ lie1 volts tune VOX until zero beat is again obtained and note VOX
frequency. Set reactance control voltage to - L.l volts and retune
VOX to zero beat. The total VOX frequency change times the correct
miltiplying factor gives the receiver HFO frequency change. If this
is inadequate, adjustment of the reactance tube balance will provide
sufficient shift. After the proper shift is obtained checking of
shift at mid range and high frequency end of band is required. Tune
VOX to 3 Mes and FFRD=-5 to zero beat at 3 Mes. Check HFO shift for
minimum requirements., If the shift is under, a slight adjustment of
the reactance tube balance trimmer will produce the desired result.
Check the shift at L Mcs in the same mamer. If the receiver does
not tune to L Mcs adjustment of the oscillator trimmer C527 will
tune it correctly. Note that by tuning the receiver approximately
900 Kes below this freugency the image should be found. If not
the oscillaotor must be retuned at L Mecs to bring the image to its

proper positions
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(c) FFRD-6,7,8. The same procedure is used for obtaining
proper H.F.0. shift in Tuning Drawers FFRD=6,7,8. With the VOX tuned
to 2 Mes the correct harmonic frequency change is obtained by using
the proper multiplier with the dial reading, See figure §,

S FFR=2 Sensitivity Checks

(a) Receiver controls set.
1. R.F. Gain maximum,
2. BFO Off.
3. Noise limiter off.

(b) Standard Signal Generator controls set.
1. Modulating frequency - 1000 cps.
2. Modulation 30%.
3« Frequency 155 Kc.
Lo Output approximately 115 microvolts.

(c) Connect Standard Signal Generator to pin Al of J107
with Tuning Drawer removed. Tune Signal Generator to maximum receiver
output at approximately L55 Kes. With bottom cover removed adjust
Cl00 for 1 volt A.C. across diode load, pin 6 of ELOl and ground with
approximately 115 microvolts input from the signal generator.

6o FFRD= Alignment Procedure:
Each Tuning Drawer must be realigned according to the FFR

Instruction Book under Section IV Maintenance, Part 2, Circuit

Alignment.
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1IF IT 18 FOUND DESIRABLE TO CHANGE ANY TOLERANCE
OR OTHER DETAIL SPECIFIED ON THIS DRAWING NOTIFY

FIG, 6

THE PURCHASER PROMPTLY. l TUN'NG DR AWER V O x
MAXIMUM ALLOWABLE TOLERANCES HAVE BEEN DETER-
MINED AND DEVIATIONS WILL BE CAUSE FOR REJECTION. ~
TOTAL FREQ TOTAL ] FREQ FREQ
REMOVE ALL BURRS AND SHARP EDGES 3 < NO. SH'FT/MG FREQ SH'FT M o MULT OUT MC
N~ ™ .
w 2MC | BKC 2 | 2
: Qe 5 4KC/MGC | 3MGC {12 KC 3 | 3
Q +
4MC |IBKC 4 I 4
V503 REACTANCE V803 REACTANCE 4MC | I6KGC 2 2 4
TERM. POST 6 4 KC/MGC | 6MC |{24KC 2 3 6
8MC {32KGC 2 4 8
8MC |24KC 2 4 8
7 3KG/MGC [12MC {36KC 2 6 12
" 116MGC | 48KC 2 8 16
MIN.SHIFT I6MGC 132KC(C 2 8 16
- OF 32KG _|24MC |32KC 2 12 24
GRID TAP GRID TAP 8 THROUGHOUT c
FiG. | FIG. 4 THE BAND (31 MC|{32KC pd 16 32
NOTE: OFF
SEE SEC. C
C2b + < o-
L————)lr’{
+] |
6V = }
L NOTICE 10 PERC0xS RECEVING TS DRAWING
o > THE TECHNICAL FATERIEL 0OP2ADATIAN ot
Corr = proprietary rght in tho e il ed oy
FIG.2 FI1G.5 REAGTANGE TUBE CONTROL VOLTAGE ir;*‘los 'farwmg IS Issued in con'i sace or eqeingniing
A AGE ormatten only and may rol tp ¢ e ce? or used
to manufaciure rrytins etguq he-eon wiikout mer
mission from TiD 750 /mins ;L,r;rff?‘lg.‘ :C'Oég ge"
TION to the wer. i gy 1+ i m:l* for‘%rg‘qff.l
assistance ang is su'jec’ ‘o rocall at any time. .
Property of:
THE TECHNIoAL MATERIFL CORRORATION
MAMARONECK, NEw YORK
REQ. | ITEM PART NO. DESCRIPTION SYMBOL
FIG.3 GRID TAP THE TECHNICAL MATERIEL CORP,
- - STOCK B1ZE MAMARONECK. NEW YORK
TUNING DRAWER MODIFICATION
MATERIAL WEIGHT PER PC.
FOR FFR-2
TYPE & TEMPER CDD 1ri5/54 \\\‘ﬁ, .5 '
ISSUE | ITEM CHANGED FROM DATE |[CN. N .|DRAFTS| CHECKER | ENG. APP. DRAWN ELEC. DES. APP. MECH. DES. APP, .
TOLERANCES SCALE: PLK ’"5'55 W% .
DEC. DIM + DRILL, PUNCH, COMMERCIAL STOCK HEAT TREAT BPEC: CHECKED FINAL APPROVAL
OT:L;“ FRAC. DIM. % + . SIZES AND MANUFACTURERS MODEL PROJECT NO. ASE'Y. NO. DATE PAGE 70F7
ANGULAR DIM. — TOLERANCES ARE N T INCLUDED. USED Qu FINISH 8 BPEC_ NO. s - 2 3 4
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