SERIAL NO.

114

INSTRUCTION MANUAL/PM-0711

RECEIVER




SERIAL NO. 14 INSTRUCTION MANUAL/PM-0711




WARRANTY

R F Communications, Inc. warrants the equipment purchased hereunder to
be free from defect in material and workmanship under normal use and service,
when used for the purpose for which the same is designed, for a period of
one year from the date of delivery, provided that notice of such defect is
given to R F Communications within sixty (60) days after the discovery
thereof and provided that inspection by R F Communications indicates the
parts are defective to R F Communications’ reasonable satisfaction. R F
Communications’ obligations under this warranty are limited to the repair
or replacement of defective parts and the returnof such repaired or replaced
parts to the purchaser F.O.B factory. At R F Communications’ option,
any defective part shall be returned to R F Communications’ factory for
inspection, properly packed and all expenses prepaid. No parts shall be re-
turned unless the purchaser first obtains a return authorization number,
which will be furnished on request. Electron tubes are warranted in accordance
with the manufacturer’s standard tube warranty policy, which will be fur-
nished on request. Equipment furnished by R F Communications, but manu-
factured by another, bears only the warranty given by such other manu-
facturer, which will be furnished on request. No warranties other than those
set forth in this section are given or are to be implied with respect to the
equipment furnished hereunder and R F Communications shall in no event
be liable for consequential damages, or for loss, damage, or expense directly
or indirectly arising from the use of the products, or any inability to use
them either separately or in combination with other equipment or materials,
or from any other cause.

CORRESPONDENCE AND

Whenever writing about this unit or ordering parts, always refer to the
model and serial numbers and the approximate date of purchase. Special
parts should be ordered by the R F part number and the schematic designa-
tion number. Standard parts can be obtained from your local parts distributor.

The serial number of each RF-505 Receiver is stamped in the back panel to the right
of TBI1 opposite terminal 1.

RETURN OF EQUIPMENT

No part shall be returned to RF Communications Field Service Department unless the
purchaser first obtains a return merchandise authorizationnumber (RM). This number
is to be marked on the shipping container,

From time to time, new accessories are added to our product line. Often,
these are a result of particular customer needs. Our sales department will
be happy to discuss your requirements and suggest possible solutions.
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ADDENDUM No. PM-0946 APPLICABLE TO: RF-505
"APPLICABLE SDN No.(S§) MPES+53 (724-0800 Assy.)
APPLICABLE DCN No.(s) MPE-263 (Second L.0O. Gen.,)

To improve the 3.5 MHz output level the value of capacitors
C1l0 and C53 have been changed from 0.01 UF to 0.1 UF. To
facilitate this change a 0.1 UF capacitor was added in
parallel ( on the foil side ) with the existing capacitors
on all assembled boards. Make the following changes in
your instruction manual, either PM-0711 or PM-0711A.

Page §-35, Circuit Diagram, 724-0800..... Change C10 and
C53 to 0.1 UF .

Page 8-36, Parts List, 724-0800..... Change C10 and C53
to Capacitor, Ceramic Monolythic, 0.1 UF -+80%-20%;25Vdcw
RF P/N C-5066.




RF éommumcnmns. INC. INSTRUCTION

1680 UNIVERSITY AVENUE MANUAL
ROCHESTER, NEW YORK, 14610, U.S.A. ADDENDUM
ADDENDUM No. PM-0934 APPLICABLE TO:  RF-505
APPLICABLE SDN No.(S) MPES-51 (Speaker Driver Assembly and
APPLICABLE DCN No.(S) Receiver Mother Board)

Changes have been made on the RF-505 Receiver to eliminate
oscillation. Make the following changes in your Instruction
Manual PM-0711 or PM-0711A.

Page 7-19, Receiver Module Circuit Diagram, Figure 7.2.....
Show two added 0.01 uF capacitors, C6 connected between
ground and pins 9 and K of P1201 and C7 connected between
pins 9 and K of P1202 and ground.

Page 7-20, Receiver Module Parts Ligt.....Add:

C6 Capacitor,Ceramic,Disk: 0,0luF+60%-40%;150 Vdecw RF P/N
C-0065 .

C7 Capacitor,Ceramic,Disk: 0.0luF+60%-40%;150 Vdew RF P/N
C-0065

Page 7-27, Speaker Driver and Squelch Gate Assembly, fig.7.6...

Change R11 to 120 ohms.

Page 7-28, Speaker Driver and Squelch Gate Assembly,Parts List

Change R11l to 120 ohms RF P/N R-0013




RF COMMUNICATIONS, INC. INSTRUCTION

1680 UNIVERSITY AVENUE MANUAL

ROCHESTER, NEW YORK, 14610, U.S.A. AJ)DE]‘["JNH
ADDENDUM No.py-0933 | APPLICABLE T10; ®F=505

APPLICABLE SDN No.(S) (724-1250 Assembly)
APPLICABLE DCN No.(S) MPE—-258

Changes have been nade in the 724-1250 Speaker Driver and
Squelch Gate assembly to increase audio output. Make the
following changes in your Instruction Manual PM-0711 and

PM-0711A.

Pg. 7-28,Parts List 724-1250..... Change to read as fol-
lows:

C3 Capacitor,tantalytic;l0uF;30Vdecw RF P/N C-6327
C4 Capacitor,tantalytic;150uF;30Vdew RF P/N C-2851
R2 Resistor,Carbon;12K+10%;1/4W RF P/N R-0037
R10 Resistor,Carbon;l.8K+10%;1/4W RF P/N R-0027
R11l Resistor,Carbon 56 ohms+10%;1/4W RF P/N R-0009

Pg. 7-27, Circuit Diagram 724-1250.....

Change: C3 to 1l0uF
C4 to 150uF
R2 to 12K
R10 to 1.8K
Rll to 56 ohms




RF COMMUNICATIONS, INC. INSTRUCTION

1680 UNIVERSITY AVENUE MANUAL

ROCHESTER, NEW YORK, 14610, U.S.A. ADDENDUM
ADDENDUM No. py_0932 APPLICABLE TO:  RF-505

APPLICABLE SDN No.(S) {Main Frame)
APPLICABLE DCN No.(S)

The connection between the IF Gain Control (724-0260) and
the Preselector Assembly (724-1650) was omitted. Correct
your instruction manual (PM-0711A) as outlined below to
show the proper connection.

Page 6-9, Circuit Diagram Figqure 6.1 .....

Add "IF GAIN CONTROL OUTPUT" terminal to Preselector Assembly
and terminal "E4" to IF Gain Control Assembly. Show added
connection between added E4 and IF Gain Control Output terminal.




RF COMMUNICATIONS, INC. INSTRUC'"ON

1680 UNIVERSITY AVENUE
ROCHESTER, NEW YORK, 14610, U.S.A. ADxEANNDuUAML

ADDENDUM No. PM-0929 APPLICABLE TO: RF-505
APPLICABLE SODN No.(S)

APPLICABLE DCN No.(s) ~ MPES™48

The value of capacitor C26 has been changed in the HF
Divider Assembly. Please make the following changes in
your Instruction Manual PM-0711 or PM-0711A:

Pg. 8-28, Parts List, HF Divider Assembly 724-0600.....
Change the value of C26 to read 1100 pF RF P/N C-0153.

Pg. 8-27, Circuit diagram..... Change the value of C26 to
1100 pF.




RF COMMUNICATIONS, INC. INSTRUCTION

1680 UNIVERSITY AVENUE MAN UAL

ROCHESTER, NEW YORK, 14610, U.S.A. b
ADDENDUM

ADDENDUM No. PM-0928 ; APPLICABLE TO: RF-505
APPLICABLE SON No.(S)

APPLICABLE DCN No.(s) MPE-252

{

Please make the following changes in your Instruction
Manual PM-0711 and PM-0711A.

Pg, 7-26, Parts List, Detector/AGC Assy. 724-1200.....

Change R22 and R24 to read as follows: Resistor,Carbon;
100K+ 5%; 1/4 W RF P/N R-1297.

Change R51 to read: Resistor, Carbon; 220 ohms +10%;

1/4 W RF P/N R-0016.

Pg. 7-25, Detector/AGC Assy., Circuit diagram.....Change
the value of R22 and R24 to 100K. Change the value of R51
to 220 ohms. ‘




RF COMMUNICATIONS, INC.

INSTRUCTION

1680 UNIVERSITY AVENUE :
ROCHESTER, NEW YORK, 14610, U.S.A. IﬁgEANN-bUUA“L
ADDENDUM No. PM-0926 APPLICABLE To: RF-505
APPLICABLE SDN No.(S)
APPLICABLE DCN No.(s) MPE-251
Please make the following changes in your Instruction
Manual PM-0711 and PM-0711A.
Pg. 6-10, Parts List, Main Frame..... Add C7, Capacitor,

Poly Film; 6uF, RF P/N C-1196.

Pg. 6-9, Main Frame Circuit Diagram.....Add C7, 6uF
across pins 4 and 10 of Power Supply connector J1501.
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Pg. 9-12, Parts List, Power Supply Module.....Delete Cl,

Capacitor, Electrolyte, 1.0uF+20%; 100 Vdew RF P/N C-5880.

Pg. 9-10,Power Supply Module, Circuit Diagram

Delete

Cl, 1.0 uF.




RF COMMUNICATIONS, INC. INSTRUCTION

1680 UNIVERSITY AVENUE
ROCHESTER, NEW YORK, 14610, U.S.A. ADEEANNDUUAML

ADDENDUM No. PM-0919A APPLICABLE TORF-505
APPLICABLE SON No.(S)
APPLICABLE DCN No.(s) MPE-253

Please make the following changes in your Instruction
Manual PM-0711A

Pg. 9-12, Parts List, Power Supply 724-1500,.... Delete
C36, Capacitor,Ceramic; 0.1luF+80%-30%;75Vdcw RF P/N
C-0063. )

Pg. 9-11, Circuit Diagram.....Delete C36




RF COMMUNICATIONS, INC. INSTRUCTION
1680 UNIVERSITY AVENUE
ROCHESTER, NEW YORK, 14610, U.S.A. MANUAL

ADDENDUM
ADDENDUM No. PM-0919 APPLICABLE TO: RF-505
APPLICABLE SODN No.(S) Power Supply Module
APPLICABLE DCN No.(S)  LPES-246 724-1500

The circuitry of the Wide Range Power Supply Module, 724-1500,
has been modified to reduce power line radiation. Make the
following changes in your Instruction Manual PM-0711:

Page 9-12, Parts List..... Add to Power Supply Module=-724-1500:

¢35 Capacitor,Ceramic;0. luF+80%-30%;75Vdcw;RF P/N C-0063

c37 Capacitor,Ceramic;0. luF+80%-30%;75Vdcw;RF P/N C-0063
C38 Capacitor,Ceramic;0. luF+80%~30%;75Vdcw;RF P/N C-0063

C39 Capacitor,Ceramic;0.01luF GMV;1K;: RF P/N C-0008
C40 Capacitor,Ceramic;0.01luF GMV;1K; RF P/N (C-0008
C4l Capacitor,Ceramic;0.01luF GMV;1K; RF P/N C-0008
C42 Capacitor,Ceramic;0,0luF GMV;1K; RF P/N C-0008
L3 Choke, 68UH; RF P/N L-0109
L4 Choke, 68UH; - RF P/N L-0109
L5 Choke ,40UH; RF P/N L-0108
L6 Choke , 40UH; RF P/N L-0108
Page 9-11,Circuit Diagram.....Change the input circuitry of

Transformer Tl to show the addition of C35 through C42 and
L3 through L6 as shown below:

0 INPUT 1040y

r260VRMY

48-1000 HZ

AC INPUT




RF coa::umc:mous, INC. INSTRUCTION
1680 UNIVERSITY AVEN
ROCHESTER, NEW vom:’,Eusm. U.S.A. ADII\)'IEAhrI;ijNLI

ADDENDUM No.PM-0910 APPLICABLE TO: RF-505
APPLICABLE SDN No.(S] MPE 238

APPLICABLE DCN No.(S)

The following product improvement changes have been made on
on the RF-505 Receiver. These changes were incorporated to
provide the operator with manual if, gain control using the
RF GAIN front panel control. Make the following changes to
Instruction manual PM-0711

Page ii, List of Tllustrations.....Change figure 6.3 to.....
If. Gain Control Assembly Circuit Diagram,

Page 3-2, Table3.l.....Change function of RF GAIN control to
read..... "Adjust attenuation of received signal levels and
controls agc voltage in Receiver Module. Counterclockwise
rotation decreases input signal level and reduces if. gain."

Page 3-3, Paragraph 3.3.1..... Add the following note after
step e:

NOTE

The RF GAIN control is normally left fully clockwise for max-
imum sensitivity, but can be adjusted counterclockwise for
extremely strong signals or to reduce background noise. By
adjusting RF GAIN control so that the S-meter fluctuates only
about 1/2 S-units during a period of reception, background
noise normally heard between speach syllables is reduced con-
siderably.

Page 3-4, Paragraph 3.3.1..... After step h add the following
note,
NOTE

Readjust SQUELCH control setting as outlined in step h each
time the RF GAIN control is adjusted.

Page 1 of



RF COMMUNICATIONS, INC. NSTRUCTION
1680 UNIVERSITY AVENUE MA

ROCHESTER, NEW YORK, 14610, U.S.A. “ni

ADDENDUM No. PM-0910 APPLICABLE To: RF-505
APPLICABLE SODN No.(s) MPE 238

APPLICABLE DCN No.(S)

Page 4-1, Paragraph 4.3.....Add after last sentence of first
paragraph '""In addition, the RF GAIN control provides, for
the operator, manual control of the receiver if. gain."

Page 4-3/4-4..... At end of text add the following: The

front panel RF GAIN control operates in conjunction with the
agc voltage to control the if, gain of each receiver channel,
This is accomplished by placing agc voltage, controlled by
the position of the RF GAIN control, through two OR gates on
each agc line in the receiver module. The operator can then
reduce the if. gain when receiving very strong signals. The
use of diode OR gates permits the automatic gain control to
function as normal for any large fluctuating signal above the
adjusted level,

Page 4-5, Block Diagram.....Change figure 4-2 as shown below:

_______________ b — —
Yy fowwe [ T T T ~
Vi ME
AM COMMAND TO Q5 ) % I I
FROM W [AM] POSITION = 7 ! |
s / ) e | [PEAKER] o
SQUELCH AUDIO W Eﬁcm_
£ GATE  |-p{PowER AmPLI——g—>
i CRI Al |
SSB COMMAND_TC 04 FROM {REMOT
SW POSITIONS AND = | | | o]
oo ki n
sw | 724-1250 |
1| SOUELCH SPEAKER |
LSB COMPARATOR
T % | DRIVER AND |
oR | SQUELCH |
CATE GATE
Mavuat 17 GAIN { o o R e e 4
CONTROL  ~FROM LS8
!2% conTROL f w4 o L
IF6aw ConTrbL Assy i
. (58]
//I
_—SQUELCH
SSB AND CW COMMAND (U5E] P/O CONTROL
TO Q4 FROM [MGDE] sw: MONITOR| '
POSITIONS {Ls8], [CW), AND sW
4 A
—_— e e e —— — e s e e vemn e |of e v —— — . e . . e e — ——
Acc )
z [
TOR AMse ENVELOPE *s' METER  LETmENeTy
L. ot a2 DETECTOR AMPL =
3 \ P/O A3 26 f
AUDIO AUDIO ! [CSB/cw)
2 1 LevEL LEVEL | | !

Page 2 of 4



E RF COMMUNICATIONS, INC. - INSTRUCTION
1680 UNIVERSITY AVENUE
ROCHESTER, NEW YORK, 14610, U.S.A. AD?)‘EA':'I;.'UAML
ADDENDUM No. PM-9010 - APPLICABLE TO: RF-505

APPLICABLE SDN No.(S) MpE 238
APPLICABLE DCN No.(S)

Page 6-9, Circuit Diagram..... Change figure 6-1 as shown be-
low to show new if. Gain Control assembly 724-0260:

e
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NI AZI+ Haut :
=z b
Ed Nt Ar,+{ b
2 Hhz.
2 !
g S 8 £-1 260I0 O/d
Si™ g ® =9

Page 6-10, Parts List.....Delete Synthesizer Regulator As-
sembly RF P/N 724-0232 and add If, Gain Control Assembly
RF P/N 724-0260.

Page 3 of 7



1680 UNIVERSITY AVENUE ~
ROCHESTER, NEW YORK, 14610, U.S.A. MANUAL

E RF COMMUNICATIONS, INC. INSTRUCTION

ADDENDUM No. PM-0910 APPLICABLE T0:RF-505
APPLICABLE SDN No.(S) MPE 238
APPLICABLE OCN No.(S)
Page 6-11, Circuit Diagram..... Change figure 6.2 as shown
below:
TR GAN
SELECT SWITCH
%3 5
Q53 o
RE 1 I
CUTPUT
Page 6-12, Parts List.....Make the following additions,

changes, and deletions:

Add-C7 Capacitor, Feed-thru, 1500PF, 500 Vdcw: RF P/N
C-2651.

Add-C8 Capacitor, Ceramic, Monolythic, O.1UF+80%-207%:
25 Vdcw: RF P/N C-5066.

Add-C9 Capacitor, Feed-thru, 1500 PF: 500 Vdew: RF P/N
C-2651

Add-Cl1 Capacitor, Ceramic, Monolythic, O.1UF+80%-20%;
25 Vdcw: RF P/N C-5066.

Add-19 Choke, Rf; 1 mH: RF P/N L-0050,

Add-L10 Choke, Rf; 1 mH: RF P/N L-0050.

Add-R12 Resistor, Metal Film; 51 ohms + 1%; 1W: RF P/N
R-7245.

Add- R13, Resistor, Metal Film; 51 ohms + 1%; 1W: RF P/N
R-7245,

Page 4 of 7
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RF COMMUNICATIONS, INC.
1680 UNIVERSITY AVENUE
ROCHESTER, NEW YORK, 14610, U.S.A.

INSTRUCTION

MANUAL
ADDENDUM

ADDENDUM No. PM-0910
APPLICABLE SON No.(S) MPE 238

APPLICABLE OCN No.(S)

- APPLICABLE TO: RF-505

Change-RF Gain Control Assembly to RF P/N 724-0163.
Delete-Synthesizer Regulator Board Assembly.
Add-If. Gain Control Assembly; RF P/N 724-0260.

Page 6-13, Circuit Diagrams..... Change figure 6.3 to show

new If Gain Control Assembly 724-0260 as shown below.
ure 6.3 is now Figure 6.3-If., Gain Control Assembly Circuit

Diagram.

g
[J

DC VOLTAGES*

1. RF Gain control fully clockwise.
2, RF Gain control fully counterclockwise.

Stage E B C
Q1 11.5v| 13.5v | 11,0V
Q2 (note 1)| 12.0v]| 11.7vV .0V
Q2 (note 2) 9.4V| 8.8V | 9.4V
*Referenced to ground
Notes ;

Fig-

Page 5 of 7



RF COM

ROCHESTER,

MUNICATIONS, INC.

1680 UNIVERSITY AVENUE
NEW YORK, 14610, U.S.A.

INSTRUCTION
MANUAL
ADDENDUM

ADDENDUM No.PM=-0910 APPLICABLE TO: RF-505
APPLICABLE SDN No.(S) MPE 238
APPLICABLE DCN No.(S)
Ql ;
R33 24126
il It 5 srov sus
el iNs2428
R34 2V
£ CR3 CR4 4700 £
sy oD+ D+ [
—— N270 .5 o CR? CR8 CR® e
CONTROL INPUT —AA—e——wA———— K F—K}——9———0 +i2v
Q2 RS
2N4I126 ‘2;’9
<RI L
$1500
i CRI0O ¢¢
=R ! —DH——0 asc controL
’ R4 .[c:
5600 o R g7\ earcw
/J; AGC CONTROL
7 77
NOTES:
I. UNLESS OTHERWISE SPECIFIED:
ALL DIODES ARE IN4454
ALL RESISTANCES ARE IN OHMS
ALL CKPACITANCES ARE IN MICROFARADS
Figure 6.3 If. Gain Control Assembly Circuit Diagram,

Page 6 of 7



E RF COMMUNICATIONS, INC. INSTRUCTION
1680 UNIVERSITY AVENUE
ROCHESTER, NEW YORK, 14610, U.S.A. ADI“)'EANN;’I?ML
ADDENOUM No. PM-0910 APPLICABLE TO: RF-505
APPLICABLE SDN No.(S) MPE 238
APPLICABLE DCN No.(S)
Page 6-14, Parts List..... Delete Synthesizer Regulator Board

Assembly and add If. Gain Control Assembly 724-0260 parts list

as shown below:

IF. GAIN CONTROL ASSEMBLY

724-0260
Reference
Designation Description RF P/N
Cl Capacitor, Ceramic, Monolythic, 0.1UF+807%-| C-5066
20%; 25 vdew.
c2 Capacitor, Ceramic, Monslythic, 0.1UF+80%-] C-5066
20%; 25Vdcw.
c3 Capacitor, Ceramic, Monolytic,0. 1UF+80%- C-5066
20%3 25 vdew.
CR3 Diode, Silicon, Type 1N4454 CR-0705
CR4 Diode, Silicon, Type 1N4454 CR-0705
CR5 Diode, Zener Type 1N5242B/(12V) CR-0261
CR6 Diode, Silicon, Type 1N270 ‘CR-0047
CR7 Diode, Silicon, Type 1N4454 CR-0705
CR8 Diode, Silicon, Type 1N4454 CR-0705
CR9 Diode, Silicon, Type 1N4454 CR-0705
CR10 Diode, Silicon, Type 1N4454 CR-0705
CR11 Diode, Silicon, Type 1N4454 CR-0705
Ql Transistor, Silicon,General Purpose, PNP, Q-0386
Type 2N4126.
Q2 Transistor, Silicon,General Purpose,PNP Q-0386
Type 2N4126.
R1 Resistor,Carbon;1500 ohms + 10%;1/4 W R-0026
R2 Resistor,Carbon;2700 ohms + 10%;1/4 W R-0029
R3 Resistor,Carbon;1200 ohms + 10%;1/4 W R-0025
R4 Resistor,Carbon;5600 ohms +10%;1/4 W R-0033
R5 Resistor,Carbon;270 ohms + 10%;1/4 W R-0017
R33 Resistor,Carbon;47ohms + 10%;1/4 W R-0008
R34 Resistor,Carbon;47000hms +10% 1/4 W R-0032

Page 7 of 7



1680 UNIVERSITY AVENUE MANUAL
ROCHESTER, NEW YORK, 14610, U.S.A. ADDENDUM

RF COMMUNICATIONS, INC. INSTRUCTION

ADDENDUM No.  PM-0799 APPLICABLE TO: RF-505
APPLICABLE SDN No.(s) MPES-47 724-0800 Assembly
APPLICABLE DCN No.(S)

The Second L.0. Generator Assembly, 724-0800, has been modified
to improve the performance of the RF-505 Receiver. Make the
following changes in Instruction Manual PM-0711.

Page 8-35, Circuit Diagram,

Change Cl7 to 100 PF. Add C62 (5PF) across pads of L5,

Page 8-36, Parts List,

Change Cl7 to Capacitor, Ceramic, Disc, Temperature Compensating,
100 PF + 2%, RF P/N C-4050. Add C62, Capacitor, Mica,
5 PF + 5%; 500 Vdew, RF P/N C-0103.




E RF COMMUNICATIONS, INC. INSTRUCTION

1680 UNIVERSITY AVENUE MANUAL
ROCHESTER, NEW YORK, 14610, U.S.A.

ADDENDUM No. PM-0795 APPLICABLE TO: RF-505
APPLICABLE SDN No.(s) MPES-38, 39, and 40 and RF-506 Noise
APPLICABLE DCN No.(s) MPE- Blanker Assembly

The RF-506 Noise Blanker Assembly has been added to the line
of accessories for the RF-505 Receiver. Update Instruction
Manual PM-0711 in the following manner to include the RF-506.

Page 1-3/1-4, Table 1.2

RF Part No. for RF-506 Noise Blanker is 724-1300. Attach
RF-506 Noise Blanker Instruction Sheet PM-0796 supplied with
this addendum to the back of page 1-3/1-4.




E RF COMMUNICATIONS, INC. INSTRUCTION

1680 UNIVERSITY AVENUE MANUAL
ROCHESTER, NEW YORK, 14610, U.S.A.

ADDENDUM No. PM-0793 APPLICABLE TO: RF-505 Manual
APPLICABLE SDN No.(S) MPES-45 Addendum PM-0780

APPLICABLE DCN No.(S)

Delete all references to R23 and R24 in Instruction
Manual Addendum PM~0780,




RF COMMUNICATIONS, INC. INSTRUCTION

1680 UNIVERSITY AVENUE MANUAL
ROCHESTER, NEW YORK, 14610, U.S.A. ADDENDUM
ADDENDUM No. PM-0789 APPLICABLE TO: RF-505

APPLICABLE SON No.(S)
APPLICABLE ODCN No.(S) MPE-227

The agc threshold on the RF-505 Receiver has been increased to
10 uVrms to decrease antenna noise during pauses in speech. If
the RF-505 is used for FSK reception,however, it may be desire-
able to set the agc threshold at 5 uVrms to provide a flatter
agce response. Make the following changes in Instruction Manual
PM-0711.

Page 1-2, AUTOMATIC GAIN CONTROL (AGC)

Change THRESHOLD: to "Nominal 10 microvolt rms signal at J1
for voice reception. Nominal 5 microvolt rms signal at J1 for
FSK reception,'" Change LOOP ERROR: to "Less than 12 dB change
in audio output for input variations between 10.0 microvolts
rms to 500 millivolts yms at J1."

Page 2-5, Paragraph 2.6.2

Add the following note right after the paragraph heading.

NOTE

If the RF-505 Receiver is to be used for
FSK reception, set age threshold to 5 micro-
volts according to paragraph 7.5.3 steps 22,
23, 28, and 29,

Page 3-4, Paragraph 3.3.3

Add the following for paragraph 3.3.3. "3.3.3 FSK OPERATION

It may be desireable to set the agc threshold at 5.0 microvolts
for FSK operation. Refer to Receiver Module Alignment Proced-

ures, paragraph 7.5.3, steps 22, 23, 28, and 29. The receiver

may then be operated in the same manner as in paragraph 3.3.1."

Page 1 of 2



1680 UNIVERSITY AVENUE
ROCHESTER, NEW YORK, 14610, U.S.A. MANUAL

RF COMMUNICATIONS, INC. INSTRUCTION

ADDENDUM No. PM-0788 APPLICABLE TO: RF-505
APPLICABLE SDN No.(§) MPES-42 (724-1200 Assembly)

APPLICABLE DCN No.(s) MPE-226

The Detector/AGC Assembly, 724-1200, has been modified to
improve the performance of the RF-505 Receiver. Make the
following changes in Instruction Manual PM-0711 to document
this modification,

Page 7-25, Detector/AGC Assembly Circuit Diagram

Delete connection between resistor R41 and the +12V line.
Add resistor R56 (220 Ohms) between R41 and the +12V line,
Add capacitor C41 (47 UF) from junction of R41 and R56 to
ground; positive end toward R56.

Page 7-26, Detector/AGC Assembly Parts List

Add C41, Capacitor, Tantalum, 47 UF + 20%; 20 Vdcw, RF P/N
C-2171. Add R56, Resistor, Carbon, 220 Ohms + 10%, 1/4W,
RF P/N R-0016.




E RF COMMUNICATIONS, INC. INSTRUCTION

1680 UNIVERSITY AVENUE MANUAL
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ADDENDUM No. PM-0783 APPLICABLE TO:  RF-505
APPLICABLE SDN No.(S) MPES-41 (724-0650 Assembly)

APPLICABLE DCN No.(S)

The VHF VCO Assembly, 724-0650, in the RF-505 Receiver has been
modified by the addition of a filter network which attenuates
any 25 kHz spurs in the assembly. Make the following changes
in Instruction Manual PM-0711 to document this modification.

Page 8-29, VHF VCO Assembly Circuit Diagram

Delete connection between R9 and R26. Add R31 (1K) in series
between R8 and R9. Add C40 (1.0 UF) from junction of R31 and
R9 to ground. Add connection between Q6 emitter and junction
of R31 and RS8.

Page 8-30, VHF VCO Assembly Parts List

Under VHF VCO Phase Filter Sub-assembly, 724-0660; add C40,
Capacitor, Tantalum, Polar, 1.0 UF + 20%; 25 Vdcw, RF P/N
C-6291 and R31, Resistor, Carbon, 1K + 10%; 1/4W, RF P/N
R-0024.
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ADDENDUM No, PM-0781 APPLICABLE TO: RF-505
APPLICABLE SDN No.(s) MPES-36 (724-0650 Assembly)

APPLICABLE OCN No.(S)

The RF-505 Receiver has been modified by the substitution of
metal film resistors in place of some carbon resistors on the

VHF VCO Assembly, 724-0650. This modification reduces the possi-
bility of noise generation in the VHF VCO and improves operation
of the receiver. Make the following changes in Instruction Manual
PM-0711 to document the modification.

Page 8-29, VHF VCO Assembly Circuit Diagram

724-0660 Assy...Change R5, R9, R27, R28 and R29 to 2670 ohms,
Change R3 to 681 ohms, R6 to 8250 ohms, and R7 to 475 ohms.

724-0670 Assy...Change R1, R2, R3, R4, R5, and R6 to 5620 ohms.
Change R7, R8, and R9 to 825 ohms.

Page 8-30, VHF VCO Assembly Parts List

724-0650...Change R27, R28, and R29 to Resistor, Metal Film,
2670 ohms + 1%; 1/8W, RF P/N R-7299.

724-0660 Assy...Change R3 to Resistor, Metal Film, 681 ohms
+ 1%; 1/8W, RF P/N R7297. Change R6 to Resistor, Metal Film,
8250 ohms + 1%; 1/8W, RF P/N R-7301. Change R7 to Resistor,
Metal Film, 475 ohms + 1%, 1/8W, RF P/N R-7296.

724-0670 Assy...Change R1,R2, R3, R4, R5, and R6 to Resistor,
Metal Film, 5620 ohms + 1%, 1/8W, RF P/N R-7300. Change R7,
R8 and R9 to Resistor, Metal Film, 825 ohms + 1%, 1/8W, RF
P/N R-7298.
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ADDENDUM No. PM-0780 APPLICABLE TO: RF-505
APPLICABLE SDN No.(S) (Power Supply Module)

APPLICABLE DCN No.(S) MPE-215

The Power Supply Module in the RF-505 Receiver has been modi-
fied to reduce input power and prevent overheating during

230 Vac operation. Make the following changes in Instruction
Manual PM-0711,

Page 9-11, Power Supply Module Circuit Diagram.

Change C2 to 2900 UF. Change R28 to 580 Ohms. Change R23
and R24 to 180 Ohms. Add C33 (0.02 UF) across R23, Add

C34 (0.02 UF) across R24, Add R44 (10 Ohms) across Qll base
to emitter. Add R45 (10 Ohms) across Q12 base to emitter.
Delete CR15 and CR16. Change CR10 and CR13 to 1IN4936. Change
CR11 and CR12 to 1N4935.

Page 9-12, Power Supply Module Parts List, 724-1500,

Change C2 to 2900 UF, 50 VDCW, RF P/N C-4001l. Delete CR15
and CR16. Change CR10 and CR13 to 1N4936, RF P/N CR-0281.
Change CR11 and CR12 to 1N4935, RF P/N CR-0280.

Page 9-12, Power Supply Board Assembly, 724-1520.

Change R28 to 560 Ohms, 1W, RF P/N R-0221, Change R23 and
R24 to 180 Ohms, 1/4W, RF P/N R-0015. Add R44 and R4S,
Resistor, Carbon, 10 Ohms + 10%, 1/4W, RF P/N R-0000. Add
C33 and C34, Capacitor, Ceramic, 0.02 UF +60% -40%, 150 VDCW,
RF P/N C-0066.
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ADDENDUM No. PM-0778 APPLICABLE TO: RF-505
APPLICABLE SODN No.(S) ' (Main Frame)

APPLICABLE DCN No.(S)

The ac fuse (Fl) on the front panel of the RF-505 Receiver has
been changed to a Slo-Blo type fuse. Make the following changes
in Instruction Manual PM-0711,

Page 6-10, Main Frame Parts List

Change Fl1 to Slo-Blo, RF P/N F-0027.

Page 1-3, Table 1.2

Change the 1A fuse to RF P/N F-0027.
Delete the 1,5A fuse.




E RF COMMUNICATIONS, INC. INSTRUCTION

1680 UNIVERSITY AVENUE MANUAL
ROCHESTER, NEW YORK, 14610, U.S.A.
ADDENDUM
ADDENDUM No. PM-0773 APPLICABLE TO: RF-505
APPLICABLE SDN No.(S) (724-0300 Assembly)

APPLICABLE DCN No.(S)

GENERAL

The VHF Filter Assembly, 724-0300, has been added to the
RF-505 Receiver to improve spurious signal rejection. This
assembly consists of a 156.5 MHz band-pass filter network

for the local oscillator number two output of the synthesizer
module, and a 156.0 to 186.0 MHz band-pass filter network
combined with a 156.0 MHz notch filter for the local oscilla-
tor number one output of the synthesizer module. The 156.5
MHz filter attenuates all signals above and below 156.5 MHz.
The 156.0 to 186.0 MHz filter attenuates all signals above
186.0 MHz and below 156.0 MHz. When the receiver is operated
above 10.0 MHz, the 156.0 MHz notch filter is actlvated and
attenuates any 156.0 MHz signals.

NOTE
Refer to figures 1 and 2 during assembly removal.

ASSEMBLY REMOVAL

To remove the VHF Filter from the RF-505 chassis, perform the
following procedures:

1. Toosen the four captive screws at each corner of the Receiver]
Module and slide the module toward the rear of the re-
ceiver,

2., Tag and unsolder wires connected to El, E2, and E3 of
the VHF Filter.

3. Disconnect P-0301, P-0302, P-0303, and P-0304 on the
VHF Filter.

4, Remove hardware securing VHF Filter to receiver chassis
* and remove assembly.

Page 1 of 6
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ADDENDUM No. APPLICABLE TO: ]

APPLICABLE SON No.(S)
APPLICABLE ODCN No.(S)

NOTE

Refer to figures 1 and 2 during assembly
installation.

ASSEMBLY INSTALLATION

To install the VHF Filter in the RF-505, perform the fol-
lowing procedures:

1. Secure VHF Filter to receiver chassis with hardware.

2., Connect P-0301, P-0302, P-0303, and P-0304 to appro-
priate connectors on the assembly.

3. Solder tagged wires to the appropriate terminals on the
VHF Filter.

4. Slide Receiver Module toward front of RF-505 to engage
connector and secure with four captive screws at each
corner of the Receiver Module,

ALIGNMENT

To align the VHF Filter assembly perform the following
procedures:

1. Follow assembly removal instructions and remove VHF
Filter assembly from receiver chassis,

2, At receiver front panel, set controls for usb operation
at 6.00000 MHz.

3. Connect P-0301 to J-0301.

4, Connect rf vtvm with 50 ohm termination to J-0303.

Page 3 of 6
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ADDENDUM No. : APPLICABLE TO:

APPLICABLE SDN No.(S)
APPLICABLE ODOCN No.(S)

5. Adjust C2 for a peak indication on the rf vtvm.
6. Remove all connections from VHF Filter assembly.

7. Follow assembly installation instructions and install
VHF Filter assembly on receiver chassis.

8. Disconnect P-0303 from J-0303 and connect rf vtvm to
J-0303.

9. At receiver front panel, set FREQUENCY MHz controls at
0.00000 MHz.

10. Ground junction of CR2, CR3, and RIl.
11, Adjust C5 for a null indication on the rf vtvm.
12, Unground junction of CR2, CR3, and RI,

13. Disconnect rf vtvm from J-0303 and connect P-0303 to
J-0303,

14, Disconnect J-0304 from J-0304 and connect rf vtvm to
J=-0304,

NOTE
There is normally marked interaction be-
tween the adjustments of C9 and Cl. Both
adjustments must be repeated until no fur-
ther increase in output is indicated.

15. Adjust C9 and Cl for a peak indication on the rf vtvm.

16. Disconnect rf vtvm from J-0304 and connect P-0304 to J-
0304.

page 4 of 6



E RF COMMUNICATIONS, INC. INSTRUCTION |

.

1680 UNIVERSITY AVENUE MANUAL
ROCHESTER, NEW YORK, 14610, U.S.A. ADDENDUM
ADDENDUM No. . APPLICABLE TO:
APPLICABLE SDN No.(S)
APPLICABLE ODCN No.(S)
PARTS LIST
REF
DESIG DESCRIPTION RF P/N
c1 Capacitor, Mica, 39 PF + 5%; 500 C-0115
Vdcw
Cc2 Capacitor, Air, Variable 1.5 - 11.6 C-1355
PF
Cc3 Capacitor, Mica, 39 PF + 5%;-500 Vdew | C-0115
C4 Capacitor, Ceramic, Disk, 150 PF + 20%| C-2263
100 Vdew
C5 Capacitor, Variable, 0.8 - 11.0 PF C-2178
Ccé6 Capacitor, Feedthru, 1000 PF C-4327
c7 Capacitor, Ceramic, Disk, 150 PF C-2263
+ 20%; 100 Vdew
Cc8 Capacitor, Feedthru, 1000 PF _ C-4327
c9 Capacitor, Variable, 0.8-11.0 PF C-2178
Cc10 Capacitor, Mica, 10 PF + 5%; 500 C-0100
Vdew
Ccl1 Capacitor, Variable, 0.8-11,0 PF C-2178
CR1 Diode, Pin, Type H.P. No. 5082-8734 724-1113
CR2 Diode, Silicon, Type 1N4454 CR-0705
CR3 Diode, Silicon, Type 1N4454 CR-0705
J-0301 Connector, Coaxial, Male J-0030
J-0302 Connector, Coaxial, Male J-0030
J-0303 Connector, Coaxial, Male J-0030
J-0304 Connector, Coaxial, Male J-0030
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ADDENDUM No. APPLICABLE TO:
APPLICABLE SON No.(S)
APPLICABLE DCN No.(S)
PARTS LIST CONTINUED:
REF
DESIG. DESCRIPTION RF P/N
Ll il, Rf - 724-0306
L2 Coil, Rf 724-0307
L3 Coil, Rf 724-0306
L4 Coil, Rf, 1.0 UH 1L-0616
L5 Coil, Rf 724-0308
L6 Coil, Rf 1L-0616
L7 Coil, Rf 724-0309
18 Coil, Rf 724-0309
R1 Resistor, Carbon; 330 Ohms + 10%; R-0018
1/4W

INSTRUCTION MANUAL REVISION

Add the material contained in this addendum to Instruction
Refer to figure 1 and revise the Main
Frame schematic diagram to include the VHF Filter assembly,
724-0300,

Manual PM-0711.
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ADDENDUM No. PM-0764 APPLICABLE TO: RF-505
APPLICABLE -SDN No.(S) N/A '

APPLICABLE DCN No.(s) MPE-208

The RF-520 Muting Conversion Module has been added to the
line of accessories for the RF-505 ISB Receiver. Update
your Instruction Manual PM-0711 in the following manner -
to include the RF-520 Muting Conversion Module.

Page 6-9, RF-505 Main Frame Schematic Diagram, 724-0100

Add note 5: "Jumper on TB-1 between terminals 8 and 9
must be removed when optional RF-520 is used.'" Add RF-520
to schematic diagram as shown in figure 1.

Page 1-3/1-4, Table 1.2

RF PART NO. for RF-520 Muting Conversion Module is 724-0240.
Attach RF-520 Muting Conversion Module Instruction Sheet,
PM-0765, supplied with this addendum to back of page 1-3/1-4,
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i 31800 i)
; i
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(see N;o-rs 5)
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ADDENDUM No. PM-0761 APPLICABLE TO: RF-505
APPLICABLE SDN No.(S) (724-0110 Assembly)
APPLICABLE DCN No.(S) MPE-198 and 211 (724-1520 Assembly)

The RF-505 ISB Receiver has been modified to improve
. operation. Make the following changes in Instruction
Manual PM-0711,

Page 6-9, Main Frame Schematic Diagram, 724-0110.

Change R24 to 680 Ohms.

Page 6-10, Main Frame Parts List, 724-0110.

Change R24 to 680 Ohms, RF P/N R-0022.

Page 9-12, Power Supply Board Assembly Parts List, 724-1520.

Change R28 to 2W, RF P/N R-0316.
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ADDENDUM No. PM-0760 APPLICABLE TO: RF-505

APPLICABLE SDN No.(S)  MPES-31
APPLICABLE DCN No.(s) ~MPE-198, 201, 202, 203

The RF-505 ISB Receiver has been modified to improve performance.
Revise your Instruction Manual PM-0711 to reflect the following
changes.

Text:

Page 1-3/1-4, table 1.2....RF Part No. for RF-511 Remote Monitor
Speaker is 724-0200, for RF-518 Earphones is 724-0075, and for
RF-521 Suitcase Carrying Case is 724-0068.

Page 7-2, paragraph 7.2.3.b....Change reference to pin H to pin
M. Change reference to pin J to pin 1.

Page 7-3, paragraph 7.2.3.h....Change R24 to R20. Paragraph
7.2.3.1; change references to pin U to pin A.

Page 7-4, paragraph 7.2.5....Change CR4 to CRI.

Page 8-1; right column, first paragraph, line seven....Change
A2-C to A2-D.

Speaker Driver and Squelch Gate Assembly, 724-1250:

Page 7-27, Circuit Diagram....Add capacitor C10(0.1 UF) across
pins 7 and 8 of Al.

Page 7-28, Parts List....Add C10, Capacitor, Ceramic Disk,
0.1 UF + 20%; 30 VDCW, RF P/N C-2210.

Translator, 724-0850:

Page 8-37, Circuit Diagram....Add note 3: ON EARLY PRODUCTION
MODELS R33 WAS 1K,
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ADDENDUM No PM-0751 APPLICABLE TO:

APPLICABLE SDN No.(s) MPES-30
APPLICABLE OCN No.(S) MPE-197

RF-505 & PM~0748

The RF-505 Receiver has been modified to improve performance.
Revise Instruction Manual PM-0711 and Instruction Manual Addendum

PM-0748 as described below.

Instruction Manual Addendum PM-0748:

Delete all instructions pertaining to 14MHz Up-Mi.:er and VFO
Assembly, 724-0900, except first sentence referring to R16

Instruction Manual Addendum PM-0711:

Page 8-29, VHF VCO Assembly Circuit Diagram....Add resistor R30

(1K) to 724-0660 assembly as shown in figure 1.

Page 8-30, VHF VCO Assembly Parts List....On 724-0660 assembly,
add R30, Resistor, Carbon, 1K * 10%, 1/4W, RF P/N R-0024. On
724-0670 assembly, add C7, C8, and C9, Capacitor, Variable,

0.8-10.0 PF, RF P/N C-2178.
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_ 0 s e
RE > B T
-4l At i
L L
-3 s Lev |
T ocaz 2.03%7] 54 ]
LAE F v i
—— e s - —— .
Figure 1
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ADDENDUM No. - APPLICABLE TO.

APPLICABLE SDN No.(S)
APPLICABLE DCN No.(S)

Page 7-21, Front End Assembly Schematic Diagram....Change
schematic diagram as shown in figure 2. Change R19 to 1800

ohms,
WA
o 20\ F ave
560
Ci7 & £l o
156 T ’999——« ’ Y
Leai cea L RI3
/7.7 AGC 100 O.IUF DOWN 1500
xQFQDE u.g - MIXER
HPA-5082 R3E 0
1ST IF AMPL ‘T 5545 50k a3 e
oN4al6 KESE 4 MEMISEC ot o 585
<.
cas
4 | c24
— 3 15
6 4C205 Rp38| RIO RI?
AR P lloo PPKT I 2270 27K
v |

FIGURE 2

Page 6-3, Table 6.8 - VHF VCO Steering Voltage....Change
the voltage readings to the following:

0.89
1.12
1.43
1.78
2.37
3.00
4.03
5.10
7.00
9.35
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REPAIR SERVICE

INSTRUCTION ADDENDUM

A second "Request for Repair Service" form
(PM-0738) should be completed and forward
by air mail to:

RF COMMUNICATIONS, INC.

1680 UNIVERSITY AVENUE
ROCHESTER, NEW YORK 14610
U. S. A.

For those sub-assemblies being returned for
repair from users located outside the United
States - Forward to:

RF COMMUNICATIONS, INC.

MPE REPAIR SERVICE DEPARTMENT

C/0 ASSOCIATED CUSTOMHOUSE BROKERS
39 STATE STREET

ROCHESTER, NEW YORK

U. S. A.

Mark each package - '"U.S., Goods Returned for Repair"

PM-0749
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ADDENDUM No. PM-0748

APPLICABLE TO: RF-505 ISB Receiver
APPLICABLE SDN No.(S)MPES-15, 17, 18, 19, 20, 21, 25, 26, 29

APPLICABLE DCN NO-(S)MPE-%gg’l%g(_)’ 172, 175, 178, 180, 182,-187,

The RF-505 ISB Receiver has been modified to improve per-
Revise your Instruction Manual PM-0711 to reflect
the following changes.

formance.

Text:

Page 2-6, figure 2.3....Change Fl to F2 to agree with

Main Frame circuit diagram,

RF-505 Main Frame, 724-0110:

Page 6-9, Circuit Diagram.

C3(0.01 UF) from J3 pin A to
C4(0.01 UF) from J3 pin C to
€5(0.01 UF) from J4 pin A to
C6(0.01 UF) from J4 pin B to

Page 6-10, Parts List...
Ceramic, 0.01 UF, 1K Vdcw, RF P/N C-0008.

.Add

Synthesizer Module, 724-0500:

Page 8-23, Circuit Diagram....Add capacitors,
Cl-Cl4 (470 PF) from the following pins on P0701 to

ground,
1. C1
2. C2
3. C3
4, C4
5. C5
6. C6
7. C7
8. C8
9. ©9
1

‘10. C10 - Pin 16

- Pin 3
- Pin 12
- Pin 11
- Pin U
- Pin 10
- Pin 18
- Pin 8
- Pin V
- Pin 9

...Add capacitor,

ground. Add capacitor,
ground. Add capacitor,
ground, Add capacitor
ground,

3

C3-C6, Capacitor,

Page 1 of 5
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! ADDENDUM
ADDENDUM No. PM-0748 APPLICABLE TO: RF-505 ISB Receiver

APPLICABLE SDN No.(s) MPES-15, 17, 18, 19, 20, 21, 25, 26, 29
APPLICABLE DCN o (s) MPE-169, 170, 172, 175,7178, 180, 182-187,

11. Cl11 - Pin 15
12. C12 - Pin 13
13. C13 - Pin 5
14. Cl4 - Pin &

Add C15 (0.1 UF) from E35 to ground. Add Cl6 (0.1 UF)
from E16 to ground. Add Cl7 (0,1 UF) from JO501 pin 12
to ground. Add Cl18 (0.1 UF) from J0501 pin F to ground.
Insert L1 (5.6 UH) in 45V line to left of Cl7. Insert
L2 (5.6 UH) in + 12V line to left of C18.

Page 8-24, Parts List....Add the following components,

1. €1 - Cl4, Capacitor, Ceramic, 470 PF + 20%
RF P/N C-1191

2. €15 - C18, Capacitor, Ceramic, 0.1 UF + 80% - 20%
25 Vdcw, RF P/N C-5066.

3. Ll and L2, Coil, Rf, 5.6 UH, RF P/N L-0331.

HF VCO Assembly, 724-0550:

Page 8-26, Parts List....Delete Socket, 14 pin, Dual
in-1line.

HF Divider Assembly, 724-0600:

Page 8-27, Circuit Diagram....Delete connection on A7
between pin 3 and pin 14. Add connection on A7 between
pin 3 and pin 9.

VHF VCO Assembly, 724-0650:

Page 8-29, Circuit Diagram....Add C37 (0.1 UF) from junction
of R27 and C13 to ground. Add C38 (0.1 UF) from junction

of R28 and Cl4 to ground. Add C39 (0.1 UF) from junction

of R29 and C19 to ground. On 724-0680 assembly; change

Page 2 of 5
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1680 UNIVERSITY AVENUE MANUAL

ROCHESTER, NEW YORK, 14610, U.S.A. ADDENDUM

ADDENDUM No. PM-0748 APPLICABLE TO: RF-505 ISB Receiver
APPLICABLE SON No.(s) MPES-15, 17, 18, 19, 20, 21, 25, 26, 29
APPLICABLE DCN No.(S) MPE-lég,légo, 172, 175, 178, 180, 182-187,

an .

C4 to 27 PF,add C5 (27 PF) between C4 and E10, and add
L1 from junction of C4 and C5 to ground. Delete C33
connected to E9. Change R31 connected to E6 to C31.

On 724-0670 assembly change CR2, CR4, and CR6 to MV 1628.

Page 8-30, Parts List....On 724-0650 assembly delete C33.
On 724~0660 assembly; add C37-C39, Capacitor, Ceramic, 0.1
UF + 80% - 20%, 25 Vdcw, RF P/N C-5066, and add R27- R29,
Resistor, Carbon; 2700 Ohms + 10%; 1/4W, RF P/N R-0029.

ON 724-0670 assembly; change CR2, CR4, and CR6 to MV 1628,
RF P/N CR-0084, On 724-0680 assembly; change C4 to Capaci-
tor, Mica, 27 PF + 5%; 500 Vdcw, RF P/N C-011l1l, add C5 with
same characterstics as C4, and add L1, Coil,3 1/2 turns of
24 guage wire, RF P/N 724-0683,

VHF Divider Assembly, 724-0700:

Page 8-31, Circuit Diagram....Change C7 to 30 PF.

Page 8-32, Parts List....On 724-0710 assembly, change C7 to
Capacitor, Mica, 30 PF + 5%; 500 Vdcw, RF P/N C-0112, and
change A5 to SF122P-03, RF P/N IC-0025.

Spectrum Generator Assembly, 724-0750:

Page 8-34, Parts List....Delete Socket, 14 pin, Dual in-line

Second L.0. Generator Assembly, 724-0800:

Page 8-35, Circuit Diagram....Add TP4 to El. Change C40
to 7-25 PF,

Page 8-36, Parts List....Change C40 to 7-25 PF, RF P/N C-2304
Delete Socket, 14 pin, Dual in-line.

Page 3 of 5
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RF COMMUNICATIONS, INC. INSTRUCTION
1680 UNIVERSITY AVENUE MANUAL
ROCHESTER, NEW YORK, 14610, U.S.A.
ADDENDUM
ADDENDUM No. PM-0748 APPLICABLE TO: RF-505 ISB Receiver

APPLICABLE SDN No.(s) MPES-15, 17, 18, 19, 20, 21, 25, 26, 29
APPLICABLE DCN No.(s) MPE-169, 170, 172, 175,178, 180, 182-187,
3 an .

Translator Assembly, 724-0850:

14 MHz - Up-Mixer and VFO Assembly, 724-0900:

Page 8-37, Circuit Diagram.....Substitute L22 (0.27 UH) for
R37. Add C66 (5PF) in parallel with L22, Add C67 (68 PF)
in parallel with C32. Change L14 to 8.2 UH. Change C51

to 100 PF. Change C46 to 5PF. Change C60 to 24 PF. Change
C40 to 150 PF.

Page 8-38, Parts List....Delete R37. Add Cé66, Capacitor,
Mica, 5 PF + 5%; 500 Vdew, RF P/N C-0103. Add C67, Capaci-
tor, Mica, 68 PF + 5%; 500 Vdcw, RF P/N C-0122, Add 122,
Coil, Rf, 0.27 UH, RF P/N L-0608. Change C46 to Capacitor,
Mica, 5 PF + 5%; 500 Vdcw, RF P/N C-0103. Change C40 to
Capacitor, Ceramic, Disc, 150 PF + 20%; 250 Vdcw, RF P/N
C-2263. Change C51 to Capacitor, Mica, 100 PF + 5%; 500
Vdcw, RF P/N C-0126. Change C60 to 24 PF, RF P/N C-0110.
Change L14 to 8.2 UH RF P/N L-0627. Delete Socket, 14 pin,
Dual in-line.

Filter Assembly, 724-1150/1175:

Page 8-39, Circuit Diagram....Change 1K resistor, next to
A4, labeled R15 to R16. Add resistor R32 (100 Ohms), from
junction of C30 and C31 to ground. Connect legs of po-
tentiometer R33 (500 Ohms) across R32. Delete connection
between J0901 pin H and junction of C30 and C31. Connect
wiper of R33 to J0901 pin H.

Page 8-40, Parts List....Add R32, Resistor, Carbon; 100
Ohms + 10% 1/4 W, RF P/N R-0012. Add R33, Resistor, Vari-
able, 500 Ohms + 10%, RF P/N R-7206. )

Page 7-23, Circuit Diagram....Change R5 to 220 Ohms.

Page 7-24, Parts List....Change R5 to 220 Ohms, RF P/N
R-0016.

Page 4 of 5
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E RF COMMUNICATIONS, INC. INSTRUCTION

1680 UNIVERSITY AVENUE AR
ROCHESTER, NEW YORK, 14610, U.S.A. ﬂDgEA':‘I;'UAR%

ADDENDUM No. PM-0748 APPLICABLE TO: RF-505 ISB Receiver
APPLICABLE SDN No.(s) MPES-15, 17, 18, 19, 20, 21, 25, 26, 29

MPE-169,_ 170, 172, 175, 178, 180, 182-187,
APPLICABLE DCN No.(S) and’ 190..

Speaker Driver and Squelch Gate Assembly, 724-1250:

Page 7-27, Circuit Diagram....Substitute inductor L1
(27 UH) for F1.

Page 7-28, Parts List....Delete F1. Add L1, Coil, Rf,
27 UH, RF P/N L-0227.

Power Supply Module, 724-1500:

Page 9-11, Circuit Diagram,....Add Capacitor, €32 (0.1 UF)
from P1521 pin D to ground,.

Page 9-12, Parts List....On 725-1500 assembly, add C32,
Capacitor, 0.1 UF + 80% - 20%; 25 Vdew, RF P/N C-5066.

Page 5 of 5



RF COMMUNICATIONS
SUB-ASSEMBLY REPAIR SERVICE

RF Communications offers a sub-assembly repair service which provides a fast, reliable means of
repairing printed card sub-assemblies which are inoperable or out of specifications.

To obtain this quick repair service the customer must fill out the “Request for Repair Services”
form (PM-0738) provided as part of the Ancillary Kit. This form is then inserted in the mailer carton
(which is also part of the kit) along with the faulty card and forwarded to:

RF COMMUNICATIONS, INC.
1680 UNIVERSITY AVENUE
ROCHESTER, NEW YORK
USA 14610

CAUTION

Be sure to use the air cap packing provided and seal the carton tightly. RF Com-
munications cannot be responsible for damage or loss in transit.

NOTICE

If time is of the essence, a telephone call to RF Communications (716-244-5830
MPE Operation Repair Service Dept. Jwill result in a replacement card being shipped
in less than 24 hours.

RF Communications will immediately mail prepaid a replacement card from stock upon receipt of
the faulty card or upon verbal request.

The customer will be billed for the full list price of the replacement card; RF will provide a credit
upon receipt of the faulty card, so that the final price the customer will be charged is only the net cost
shown on the current price schedule. The customer may alternatively specify that the repairs be done on a
quote basis.

RF Communications provides this service subject to the following conditions: 1. that returned ma-
terial has failed under normal use when used for the purpose for which it was designed; 2. that any ma-
terial returned to RF COMMUNICATIONS is in factory condition and has not been tampered with in at-
tempting to repair; and 3. the material returned has not been damaged or broken. RF Communications
warrants the equipment purchased under this service to be free of defect in material and workmanship
for 30 days.

R F COMMUNICATIONS, INC.

1680 UNIVERSITY AVENUE m ROCHESTER, NEW YORK 14610, U.S.A.




R F COMMUNICATIONS, INC.

1680 UNIVERSITY AVENUE ® ROCHESTER, NEW YORK 14610, U.S.A,

REQUEST FOR REPAIR SERVICES

SERIAL NO. OF EQUIPMENT REMOVED FROM:

PART NO. OR NAME:

I hereby authorize RF COMMUNICATIONS to send me a replacement for the enclosed sub-assembly
and to hill me in accordance with the latest price schedule.

NAME

TITLE

ADDRESS

ZIP CODE

RETURN EQUIPMENT TO:

ZIP CODE

QUALITY INFORMATION

History of failure and description: {explicit information pertaining to temperature, vibration and condi-
tions of usage would be helpful).

days
Approximate length of service: hours

COMMENTS:

Write on back if more space is needed.

FORM PM-0738
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GENERAL DESCRIPTION
Purpose and Use

CHAPTER 1
GENERAL DESCRIPTION

1.1 SCOPE OF INSTRUCTION MANUAL

This instruction manual contains the information
necessary to install, operate, and maintain the mod-
el RF-505 Receiver.

1.2 DESCRIPTION

The RF-505 Receiver, shown on the front cover,
is a high quality, general purpose receiver. Full spec-
ified performance is provided over the medium and
high frequency range of 1.6 to 30.0 megahertz
(MHz) with modes of operation including upper
sideband (usb), lower sideband (Isb), amplitude
modulation (am.), continuous wave (cw), and in-
dependent sideband (isb). Fully synthesized, the
RF-505 Receiver can be digitally set to within 100
Hz of any frequency up to 29.9999 MHz. Con-
tinuous tuning is available between each even 10
kHz step. Exclusive use of solid state circuitry al-
lows for instantaneous operation, maximum reli-
ability, and minimum power consumption. Modular
construction utilizing printed circuit boards pro-
vides for ease of troubleshooting and maximum
serviceability. The RF-505 Receiver consists of
five major modules. They are the Receiver Module,
the Synthesizer Module, the Power Supply Module,
the Frequency Standard Module, and the Prese-
lector Module,

1.3 PURPOSE AND USES

The RF-505 Receiver is designed for continuous
operation as a general purpose mf/hf single side-
band receiver. It is completely self contained for
- use in fixed, semi-portable, or mobile installations
as a separate unit or as part of a communications
system. With suitable adapters the RF-505 Receiver
can be rack mounted in a standard 19 inch enclo-
sure, stack mounted with other units, or enclosed
in a metal case for desk top installations. Opera-
tion is provided from ac primary power sources of

100 to 260 voits, 48 to 1000 Hz, 1 phase, and dc
primary power sources of 10 to 40 volts. Total
power consumption is 60 watts at maximum audio
level.

As a high accuracy receiver and frequency standard
source, the RF-505 Receiver has many valuable
uses in the laboratory. For communications sys-
tems, the RF-505 can easily fill those applications
where one or more monitor receivers are required
to operate on a single common frequency standard.
The frequency standard in this type of application
can be either an RF-505 (+1 part in 106 with the
supplied TCXO standard or +5 parts in 108 with
the optional high stability oven standard) or a mas-
ter clock.

Perceptible audio signals can be detected from trans-
mitted single sideband (usb, Isb, or isb) signals, am.
or compatible am. signals, and cw signals on any
one of 284,000 channels. The channels are spaced
in even 100 Hz steps within the operational fre-
quency range of 1.6 MHz and 30.0 MHz. Continu-
ous tuning is provided as a standard feature between
each 10 kHz step. Detected audio signals are ap-
plied to a front panel speaker, to terminals for two
600 ohm balanced remote output lines, and to a
remote speaker terminal. Depending on system ap-
plication, TTY, digital data, or facsimile equipment
can be connected to either or both of the 600 ohm
remote audio lines.

1.4 TECHNICAL SPECIFICATIONS

Nominal electrical and physical specifications of
the RF-505 are listed in table 1.1.

NOTE

Specifications are subject to change
without notice.

11



GENERAL DESCRIPTION
Technical Specifications

Table 1.1 — Ri=-505 Receiver Technical Specifications

FREQUENCY RANGE
1.600 to 29.9999 MHz at full specifications. Usable to 100 kHz
with reduced specifications.

MODES OF OPERATION
Upper sideband (usb), lower sideband (Isb), independent side-
band {isb), amplitude modulation {am.} and continuous wave
ew),

FREQUENCY SELECTION
Digital, 284,000 channels in 100 Hz steps. Continuous tuning
selectable between each 10 kHz step.

FREQUENCY STABILITY 8
+1 part in 106 with standard TCXO. £5 parts in 10~ with op-
tional high stability oven standard.

PRIMARY POWER:
AC:
100 to 260 volts, single phase, 48 to 1000 Hz.
DC:
10 1o 40 voits.
CONSUMPTION:
60 watts at full audio output level.

INPUT IMPEDANCE

Nominal 50 ohms resistive.

SENSITIVITY
SSB:
0.5 microvolts for 10 dB {S+N}/N in a 3 kHz band,
AM:
4.0 microvolts for 10 dB {S+N)/N in a 10 kHz if. band at
30% moduiation.

DYNAMIC RANGE
126dB

IMAGE REJECTION
70dB

IF. REJECTION
60 dB

INTERMODULATION
-20 dB nominal with an input of 2 equal tones of 100 millivolts
rms each.

OPPOSITE SIDEBAND SUPPRESSION
Greater than 50 dB at 300 Hz opposite sideband.

CROSS MODULATION
When receiving desired signal of 100 microvolts rms at J1, an un-
desired 100 millivolt rms, 30% modulated signal at least 100
kHz away from the received signal shall produce negligible
cross-modulation.

DESENSITIZATION
When receiving desired signal of 100 microvolts rms, 30% modu-
lated an undesired signal of 250 millivoits rms greater than 100
kHz away shall cause no more than a 3 dB decrease in the ampli-
tude of the desired signal.

EQUIVALENT IF. BANDWIDTH
SSB:

300 Hz to 3.3 kHz at 6 dB.

AM: )
Nominal 10 kHz bandwidth at 5 dB.

AUTOMATIC GAIN CONTROL (AGC)
THRESHOLD:
Nominal 5 microvolt rms signal at J1.
LOOP ERROR:
Less than 12 dB change in audio output for input variations
between 5.0 microvolts rms to 500 millivoits rms at J1.
ATTACK TIME:
5 mitliseconds nominal.
RELEASE TIME:
1 second nominal.

AUDIO OUTPUT
MONITOR OUTPUT:
3 watts at 5% distortion Into internal speaker {3.2 ohms)
CHANNEL OUTPUTS:
Two separate channels each adjustable to O dBrn {5% distor-
tion) into 600 ohms balanced load with 2 microvolts rms in-
put signal.

ENVIRONMENTAL
TEMPERATURE:
-550C to +759C Storage, Operating -28°C to +65°C,
HUMIDITY:
95%
VIBRATION:
Per MIL-STD-167, Type 1.
SHOCK:
Per MIL-STD-202C, Method 205C.

SIZE

BASIC UNIT {inches):

5-1/4H x 19W x 13-7/8 D
BASIC UNIT (cm):

13.272H x 48.260 W x 35.243 D
WITH DESK CASE {inches):

6Hx19-3/8Wx 15D
WITH DESK CASE (cm):

15.240H x 49.213Wx 38.1 D
WITH SLIDES (inches):

51/4H x 19-1/2W x 13-7/8 D
WITH SLIDES {cm):

13.272H x 49.53 W x 35.243 D

WEIGHT

BASIC UNIT (pounds}:
29

BASIC UNIT (kg):
13.18

WITH DESK CASE (pounds}:
33

WITH DESK CASE (kg):
15.00

WITH SLIDES (pounds):
36

WITH SLIDES (kg)
16.35

1-2



GENERAL DESCRIPTION
Accessories and Spares

Figure 1.1 — Top and End View of
RF-505 Receiver

1.5 ACCESSORIES AND SPARES

The following is a list of accessories and spares that
are available for use with the RF-505 Receiver. Ad-
ditional accessories and compatible equipment is
listed in RF Communications catalogs or can be ob-
tained from RF Communications Sales Depart-
ment.

Table 1.2 - RF-505 Receiver Accessories and Spare Parts

MODEL RF
NO. DESCRIPTION PART NO.
RF-506 Noise Blanker
RF-508 High Stability Oven
RF-509 CW Filter {500 Cycle) 724-1186
RF-511 Remote Monitor Speaker
RF-512 Desk Top Case Kit 724-0044
RF-513 Stack Mounting Brackets 724-0030
with Slides
RF-514 Rack Slides (Pair) 724-0035
RF-515 Running Spare Parts Kit 724-0022
RF.-516 Depot Spare Parts Kit 724-0023
RF-517 Frequency Standard
Divider
RF-518 Earphones
RF-519 Comprehensive Spare 724-0024
Parts Kit
RF-520 Muting Conversion
Moduie
RF-521 Suitcase Carrying Case
- *Ancillary Kit 724-0025
AC Power Cord As- 724-0029
sembly
DC Power Connector 724-0040
Extender 724-0060
Test Adapter for 724-0700 724-0708
Assembly
Coaxial Test Cable 724-0032
Tuning Tool 724-0026
Fuse 1A, 3AG £-0010
Fuse 2A, 3AG F-0012
Fuse 1.6A, 3AG F-0011
Fuse 5.0A, 3AG F-0015

*Supplied with the unit

1-3/14
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INSTALLATION

CHAPTER 2
INSTALLATION

2.1 GENERAL

Chapter two includes information necessary for un-
packing and inspection, site selection, antenna and
transmission lines, installation, and connections.

2.2 UNPACKING AND INSPECTION

No special procedures are required for unpacking.
Special care, however, should be exercised to pre-
vent injury to personnel or damage to the equip-
ment. Remove all packing materials and carefully
lift the unit from the shipping container. Check
contents against the packing list and inspect care-
fully for physical damage. If any damage is found,
save packing material to substantiate claim with
transportation agency.

2.3 SITE SELECTION

When selecting an installation site, adequate con-
sideration should be given to the following:

a. Best operating conditions (temperature, room,
noise level, etc.). '

b. Availability of an adequate ground.

c. Accessibility of an antenna system (antennas
are discussed in paragraph 2.4).

d. Possibility of interaction from other electronic
OT POWET sources.

e. Availability of adequate primary power.
2.4 ANTENNAS AND TRANSMISSION LINES
2.4.1 GENERAL CONSIDERATIONS

The RF-505 Receiver is designed to operate with
any 50 ohm resistive antenna system. The antenna
system may be a non-resonant whip or a long wire
tuned by an antenna coupler; a resonant dipole an-
tenna cut for a specific operating frequency; or a
broadband antenna, such as a log periodic or dis-
cone.

For fixed base station operation, either a non-
resonant whip or long wire antenna tuned by an
antenna coupler is recommended. The long wire
antenna is more effective for base station to base
station operation, particularly at the lower fre-
quencies. This type of antenna system permits ef-
ficient use of all assigned frequencies within the 1.6
to 30.0 MHz frequency range of the RF-505 Re-
ceiver.

The half-wave doublet antenna is an efficient, easily
constructed, resonant antenna. However, the doub-
let is efficient for only a narrow band of frequen-
cies within 2-1/2% of the center resonant frequen-
cy. Separate doublet antennas must therefore be
constructed for each small band of frequencies in
use.

Broadband antennas, such as the log periodic or
discone, provide an efficient impedance match over
their specified operating frequency range. Although
this type of antenna eliminates the need of antenna
couplers from the system, they are more expensive
and more complex in construction.

2.4.2 INSTALLATION

To provide maximum receiver sensitivity, the an-
tenna input impedance presented at J1 should be
50 ohms. The use of coaxial cables, such as type
RG-58/U or RG-8/U (with suitable adapters) ter-
minated with a BNC connector, prevent feed-line
noise pick-up and provide the proper impedance
match. When operating with a long wire antenna of
random length, an antenna coupler should be used
to provide the desired 50 ohm impedance.

For installations where the antenna can be installed
in several locations, considerable advantages are of-
fered by selecting the site carefully. Following are
some general rules for antenna site selection.

a. Radio signals can be absorbed and reflected
by nearby obstructions, such as hills, trees, build-
ings, and power lines. Avoid these if possible, es-
pecially if they are in a direct line with the de-
sired transmitted signal.

2
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b. Some antennas, especially the doublet, are di-
rectional. Directional antennas should be oriented
for maximum signal gain.

c. Reception is best from the top of a hill, over
level ground, or over water.

d. A good earth ground connection will improve
performance.

2.4.3 DOUBLET ANTENNAS

Doublet antenna kits, such as the RF-334, are avail-
able from RF Communications. Three basic types
of antennas can be constructed with these kits: the
horizontal doublet, the inverted V, and the slant
wire (figure 2.1).

All three types are doublet antennas, that is, they
each have two legs of equal length with one leg con-
nected to the center conductor of the coaxial cable
and the other leg connected to the coax shield. The
antenna elements have a combined length of an
electrical half wavelength (one-quarter wavelength
for each element). The inverted V and slant wire
doublets are very useful if the antenna site pro-
hibits the two supports required for the horizontal
doublet or if the supports cannot be located so
that the doublet is perpendicular to the direction
of the desired transmitted signal.

As all of these antennas are directional, the antenna
provides better response to received signals from
directions perpendicular to the antenna.

Figure 2.1 shows the three types of doublet an-
tennas in typical installations. The length of each
element can be determined by the use of one of the
following formulas.

Horizontal and Slanted Doublet

Length of Each Element in Feet =

234
Frequency (MHz)

Length of Each Element in Meters =
71.3
Frequency (MHz)

2-2

Inverted V Doublet

Length of Each Element in Feet =

245
Frequency (MHz)

Length of Each Element in Meters =

74.5
Frequency (MHz)

2.5 INSTALLATION

The RF-505 Receiver can be installed in one of
three different configurations: (1) rack mounted,
(2) stack mounted, or (3) desk top mounted. Refer
to figure 2.2.

2.5.1 RACK INSTALLATION

To install the RF-505 Receiver in a rack configu-
ration proceed as follows using RF P/N 724-0035.

a. Mount the chassis sections of the slide to each
side of the RF-505 unit using four No. 832 pan
head screws on each section.

b. Mount the cabinet sections of the slide to the
equipment rack jamb plate using four 1/4 inch
screws on each section.

c. Extend the outer slide member on the cabinet
section until the rear locks engage.

d. Slide the chassis sections into the outer slide
members. Push in on the chassis section safety
locks and slide the two members together.

e. Release the rear lock and slide the unit into
the equipment rack. Secure with front panel mount-
ing hardware. i

2.5.2 STACK INSTALLATION

To install the RF-505 Receiver in a stack installa-
tion use adapter brackets 724-0027 (left side) and
724-0028 (right side) and slide unit, 724-0035.
Stack installation procedures are the same as those
for the rack installation with the following excep-
tions.

a. The cabinet sections of the slides are mounted
on the two stack adapter brackets using eight No.
8-32 pan head screws, lockwashers, and nuts,
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TYPICAL STACK
MOUNTING BRACKET

S 00000

ADJUSTING
SCREWS

AT REAR
OF RACK

SPRING
SAFETY
LATCH

Figure 2.2 — RF-505 Rack Installation

NOTE

The nuts and lockwashers are lo-
cated on the outside of the stack
adapters.

b. The outer slide members must be extended
for access to the two front mounting screws.

2.5.3 DESK TOP INSTALLATION
To install the RF-505 Receiver in the desk top

configuration proceed as follows:

2.4

a. Slide the RF-505 Receiver into the desk case.

b. Secure the front panel with four No. 10-32
screws with cup washers.

c. Secure the rear panel of the unit to the desk
case using four No. 10-32 pan head screws.

2.6 CONNECTIONS

Normal connections required by the RF-505 Re-
ceiver are: (1) primary power, either ac or dc; (2)
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earth ground; and (3) an antenna. However, dif-
ferences in systems and configurations may require
inter-unit connections such as transmit muting, fre-
quency standard input or output, remote speaker,
or remote terminal devices. Table 2.1 lists the func-
tion of each connector on the RF-505 Receiver.
Also included are the mating connector types and
cables.

2.6.1 PRIMARY POWER CONNECTIONS

The RF-505 Receiver can be operated from either
ac power (100 to 260 volts, 48 to 1000 Hz, 1
phase) or dc power (10 to 40 volts). Connect the
power cable corresponding to the primary power
to J3 for ac or J4 for dc. Set Power Switch S1 to
the corresponding position.

NOTE

Observe the polarity of the dc power
source when connecting the leads of
the dc power cable.

2.6.2 SYSTEM CONNECTIONS

Figure 2.3 shows the RF-505 Receiver connected
in a typical communications system. All inter-unit
connections are made at TB-1 and J2. Connector
J2 provides a frequency standard output signal
when S1 on the Frequency Standard Module is at
INT OUT. This provides a method of locking all
other units of the system to the standard in the
RF-505. Operation with an external frequency
standard, connected to J2, is provided by setting
S1 on the Frequency Standard Module at EXT IN.
This locks the RF-505 Receiver to a master clock
or to a second RF-505 unit.

NOTE

Only up to three additional RF-505
Receivers can be operated from the
internal standard without the use
of an additional distribution ampli-

fier.

Table 2.1 — Rear Pane! Connections

CONNECTOR MATING CON- CABLE
NO. FUNCTION NECTOR TYPE TYPE
J1 Antenna Lead Input BNC {Male) Coaxial
(RG-58/U or
RG-8/U)
J2 Frequency Standard Input/Output BNC (Male) Coaxial
{RG-58/U)
J3 Ac Primary Power RF P/N Multiconductor
724-0038 RF P/N W-0000
Ja Dc Primary Power RF P/N Multiconductor
724-0040
81 Accessories Connections:
Terminal Function
1 Remote Audio Output M
3.2 Ohm
2 Balanced 600 Ohms
usb/am. Audio
3 Output {Adjustable}
a Balanced 600 Ohms
Isb/ew Audio
5 Output (Adjustabie)
[} Common Ground Terminat Multiconductor
7 Reserved for future use Lugs
8 +12 vdc output for key-
line interlock
g +12 vde return from
keyline interlock
10 Spare
11 Spare J
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Operating Controls

CHAPTER 3
OPERATION

3.1 GENERAL

This chapter includes information and instructions
required for proper operation of the RF-505 Re-
ceiver. A description of all operating controls, indi-
cators, and connectors is presented first followed
by the operation procedures.

3.2 OPERATING CONTROLS, INDICATORS, AND CON-
NECTORS

Table 3.1 lists the operating controls, indicators,
and connectors. They are illustrated in figure 3.1.

LSB/CW LSB/CW usB/AM UsB/AM
METER . METER SWITCH SP;AKER METER SWITCH METER
N e Lo B0m N EVER,, e ——A
¥ §IGNAL
@ o @
LEVEL LEVEL
,—rn:ssu:r;rona R SANSy  p-VOLUMRen  pei138 MONITOR ey p-BOUELGH= ,L—c‘s::uv:szm FNOISEe—  pTUSE—,  pFHONES—,
@ -
o\« N : W: &
() MCDQ o o &
. Ny S ST N
3 S 5 9
3 Tt FREQUXNCY ==—= MHz N \” Emousd N
10 MHz PRESELECTOR IMHz 100 KHz 10 KHz | KHz 100 Hz
& VFO

IN/OUT SWITCH

Figure 3.1 — RF-505 Front Panel
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Table 3.1 — Operating Controls, Indicators, and Connectors

CONTROL, INDICATOR
OR CONNECTOR

FUNCTION

CONTROL, INDICATOR

OR CONNECTOR

FUNCTION

FREQUENCY MHz
Switches

PRESELECTOR
Control

PRESELECTOR
In/Qut Switch

MODE Switch

a. Selects operating frequency in
MHz with six switches; 10 MHz
switch, 1 MHz switch, 100 kHz
switch, 10 kHz switch, 1 kHz
switch, and 100 Hz switch,

b, The 1 kHz switch is pulled
out for continuous tuning be-
tween each 10 kHz channels.

Adjusts tuning of unit to operat-
ing frequency when selected.

Selects preselector ¢ircuitry into
signal path when set at IN. Pre-
selector is bypassed when set at
OUT.

Switch Equipment
Position Response

OFF Disconnect pri-
mary power,

NOTE

If the high sta-
bility oven stan-
dard is installed,
the 115 vac oven
heater power
will be applied
to the frequency
standard in all
positions of
MODE switch.

LSB a. Appties pri-
mary power.

b. Selects lower
sideband receive
mode.

USB a. Applies pri-
mary power,

b. Selects upper
sideband receive
maode,

AM a. Applies pri-
mary power,

b. Selects ampli-
tude modulation
receive mode for
conventional am,
signals or compat-
ible am. signals.

cw a. Applies pri-
mary power.

MODE Switch
(Cont.)

RF GAIN
Controt

NOISE BLANKER
Control (Optional)

SPEAKER Switch

b. Selects con-
tinuous wave re-
ceive mode, With
optional cw filter
installed band
width is reduced
to 500 Hz for
maximum selec-
tivity.

NOTE

If optional cw
filter is not in-
stalled the re-
ceiver will be
inoperative in
this mode. How-

. ever, cw signals
may be received
in either the Isb,
ush or ish posi-
tions.

IS8 a. Applies pri-
mary power.

b. Selects inde-
pendent sideband
receive mode for
dual reception of
both the upper
and lower side-
bands.

Adjust attenuation of received
signals tevel. Counter clockwise
rotation decreases input level to
receiver module.

Provides reduced sensitivity to

random noise spikes. Clockwise
rotation increases blanking ac-

tion, OFF position de-activates
noise blanker circuitry,

Switch Equipment
Position Response
OFF Audio signals re-

moved from front:
panel and remote
speaker output
terminal at TB1,

LOCAL Audio signals ap-
plied to internal
speaker only.

REMOTE  Audio signals ap-
plied to remote
speaker output
terminal at TB1
only.
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Table 3.1 — Operating Controls, Indicators, and Connectors {Cont.)

CONTROL, INDICATOR

CONTROL, INDICATOR

OR CONNECTOR FUNCTION OR CONNECTOR FUNCTION
SPEAKER Switch Switch Equipment LSB/CW Switch Switch Equipment
{Cont.) Position Response Position Response
BOTH Audio signals ap- SIGNAL LSB/CW meter in-
plied to both STRENGTH dicates the level of
speaker and re- the fsb or cw re-
mote speaker out- ceived signal in "S"
put terminal at units.
TB1. )
AUDIO LSB/CW meter in-
SQUELCH Adjust squelch threshold level, LEVEL dicates level of de-
Control Clockwise rotation decreases tected audio in dBm
the level required by the re- into a 600 ohm
ceived signal to break squelch load,
silence, If the control is ad-
vanced fully clockwise, the re- LSB/CW Meter Indicates level of either the Isb or
ceiver is always unsquelched. cw signal in signal {“S") strength
or dBm into a 600 ohm line,
ISB MONITOR When ISB mode is selected by
Switch MODE switch the ISB MONI- Speaker Provides monitoring of detected
TOR switch provides the fol- audio signal selected by the
lowing functions: SPEAKER switch (positions
LOCAL and BOTH).
Switch Equipment
Position Response USB/AM Switch Switch Equipment
Position Response
LSB Audio signais de-
tected from the SIGNAL USB/AM meter
lower sideband are STRENGTH indicates the level
applied to SPEAK- of either the usb
ER switch, or am. recelved
signal in "'S”
usB Audio signals de- units,
tected from the
upper sideband are AUDIO USB/AM meter
applied to SPEAK- LEVEL indicates the level
ER switch, of either the usb
or am, detected
VOLUME Adjust level of received audio audio in dBm
Control signal at front panel speaker, into a 600 ohm
PHONES jack, and the remote load.
speaker terminal at TB1. During
isb mode adjust audio output USB/AM Meter Indicates level of either the usb
level of channel selected by or am. signal in signal strength
ISB MONITOR switch, {*'S") units or dBm into a 600
ohm load.
FUSE Ac primary power fuse F1.
PHONES Jack For connecting headphones to

monitor received audio signals.
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3.3 OPERATING INSTRUCTIONS
3.3.1 USB, LSB, AM., AND ISB MODES

a. Set the following switches and controls at the
positions listed.
Switch or Control Position

MODE Switch At desired mode.
LSB/CW and USB/AM. At SIGNAL

switches STRENGTH
FREQUENCY MHz To operating fre-
switches quency.
NOISE BLANKER Fully counterclock-
control (Optional) wise.
SQUELCH control Fully clockwise.
SPEAKER switch At LOCAL.
RF GAIN control Fully clockwise
PRESELECTOR At IN.

select switch

b. Adjust VOLUME control for desired listening
level.

¢. Tune PRESELECTOR control to peak the sig-
nal on the receiver S meter corresponding to the
selected mode.

d. If optional noise blanker is installed, adjust
NOISE BLANKER control clockwise to reduce
pulse noise interference.

e. If strong interference is present, adjust RF
GAIN control counterclockwise to minimize.

f. For isb mode, set ISB MONITOR switch first

at LSB and then at USB to check for signals on
each channel.

34

g. If received signal is garbled, pull out on 1 kHz

FREQUENCY MHz switch and adjust for best sig- I
nal, :

h. Adjust SQUELCH control counterclockwise
until desired signal is squelched OFF. Readjust ’
clockwise stopping just as the desired signal is again
present.

i. For remote audio monitoring, set SPEAKER ‘
switch at either REMOTE or BOTH.

3.3.2 CW MODE |
NOTE

If unit does not have optional cw [
filter installed, cw signals can be re-
ceived on either the ush, Isb, or ish
modes. I

a. Perform steps a through d of 3.3.1 above.
b. Set MODE switch at USB. ;

c. Set FREQUENCY MHz switch at exact chan-
nel frequency then rotate either the 100 Hz or 1 |
kHz switch for the most desirable beat tone. ]

d. Set MODE switch at CW,
NOTE i

The cw filter band pass is centered
in the usb sideband. i

NOTE

Some transmitted cw signals are off- 1
set from the channel frequency.
Therefore the FREQUENCY MHz
switches must be set at 1000 Hz be-
low the channel frequency. (
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CHAPTER 4
THEORY OF OPERATION

4.1 GENERAL

This discussion of the theory of operation of the
RF-505 is separated into four parts. A brief de-
scription is presented first followed by a block dia-
gram discussion of the RF-505 Receiver. Block dia-
gram discussions of the Receiver and Synthesizer
Modules covers the theory to the level of the indi-
vidual assemblies. For more detailed theory of the
Power Supply Module, Frequency Standard Mod-
ule, and of the various assemblies in the Receiver
and Synthesizer Modules refer to the appropriate
chapters in this manual.

4.2 DESCRIPTION

The RF-505 Receiver is a double conversion super-
heterodyne receiver for operation in the medium
and high frequency range of 1.6 to 30.0 MHz.
Modes of operation are; Isb, usb, am., cw, and isb.
The isb. mode is for simultaneous reception and
monitoring of both sideband signals on a single
channel frequency. Frequency stability is +1 part
in 106 over the operating frequency range. Front
panel FREQUENCY MHz switches allow the opera-
tor to digitally select the operating frequency to
within the 100 Hz digit. Continuous tuning (vfo)
between each 10 kHz steps is provided by pulling
out on the 1 kHz control. Basically the RF-505
Receiver consists of a main frame chassis with Re-
ceiver Module (724-1000), Synthesizer Module
(724-0500), Power Supply Module (724-1500),
Frequency Standard Module (724-1600) and Pre-
selector Assembly (724-1650).

4.3 RF-505 RECEIVER BLOCK DIAGRAM THEORY
NOTE

Refer to Figure 4.1 during the fol-
lowing discussion.

Rf signals, received by the antenna, are applied to
RF INPUT connector J1. The received rf signals
are then coupled to the Rf Gain Control Assembly
(724-0162) in the Preselector. Controlled by the

position of RF GAIN control, the Rf Gain Control
Assembly attenuates the input levels of the received
rf signal while maintaining a constant 50 ohm input
impedance to the receiver module. This allows the
operator to attenuate high level, on frequency, sig-
nals to prevent overdriving without reducing the
full 125 dB dynamic range of the receiver.

From the output of the Rf Gain Control Assembly
the rf signal is applied to PRESELECTOR In/Qut
switch. When set at QUT the output of the Rf Gain
Control Assembly is applied directly to the Receiver
Module. The IN position couples the received rf
signal through the Preselector circuitry to the input
of the Receiver Module. The function of the Pre-
selector is to improve cross modulation and desen-
sitization performance of the receiver by rejecting
off frequency signals.

In the Receiver Module the received rf signal is
progressively mixed with three injection signals sup-
plied by the Synthesizer Module. The first injection
signal, local oscillator number 1, is variable between
156.0000 MHz and 185.9999 MHz. 1t is controlled
by the FREQUENCY MHz switches to provide a
156.0 MHz difference frequency (first if. signal)
when mixed with the received signal. The 156.0
MHz signal is filtered, amplified and mixed with
the second injection signal, local oscillator number
2 (156.5 MHz). The difference, 500 kHz, is se-
lected as the second if. signal. The second if. signal
is amplified, coupled through selectable sideband
filters, and applied to a usb product detector, to a
Isb product detector and to an am. envelope de-
tector. In each product detector the second if. ssb
signal (nominal 500 kHz) is mixed with a 500 kHz
injection signal. The 500 kHz injection signal is the
1 MHz output from the Synthesizer Module (local
oscillator number 3) divided by two in the Receiver
Module. The mixing results in the audio intelligence
being extracted from the if. sideband signal. Dur-
ing am. operation the audio signal is detected by
the am. envelope detector circuitry. The audio sig-
nal from the appropriate detector is amplified and
applied to a squelch gate diode and to a remote
audio amplifier.
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Figure 4,1 — RF-505 Receiver Block Diagram

The squelch gate diode blocks all received signals
that are below a predetermined level, adjusted by
the SQUELCH control, from the speaker amplifier.
From the output of the speaker amplifier the sig-
nal is applied to the front panel PHONES jack and
through the BOTH and SPEAKER contacts of
SPEAKER switch to the front panel speaker.

The output of the remote audio amplifier is cou-
pled to rear panel remote audio output terminals
and to the audio level meter circuitry. The audio
level meter circuitry provides a dc voltage propor-
tional to the audio level. This voltage is coupled
through the AUDIO LEVEL contacts of USB/AM
and LSB/CW Meter switches to the respective front
panel meters,

Frequency Standard Module 724-1600 supplies the
5 MHz frequency standard signal to the Synthesizer

4.2

Module. The reference signal is selected on the mod-
ule from either a temperature compensated crystal
oscillator (TCXO) installed on the module, or from
an external 5 MHz source connected to the rear
panel of the unit. The external source can be either
a master clock or a second RF-505 unit. The ac-
curacy and stability rating of the TCXO is +1 part
in 106. An optional high stability standard is avail-
able by special order with an accuracy and stability
of +5 parts in 108,

Power Supply Module 724-1500 provides all op-
erating voltages from primary power sources of
either ac (100 to 260 volts, 48 to 1000 Hz, single
phase) or dc (10 to 40 volts). Output voltages are
+12 vdc regulated, +5 vdc regulated, and +15 vdc.
The Power Supply Module uses a proportional con-
trol configuration to automatically provide a con-
stant output with input voltage variations.
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4.4 RECEIVER MODULE

Receiver Module 724-1000 contains the circuitry
for converting the received rf signals to perceptible
audio signals. To accomplish this the Receiver Mod-
ule consists of the following six printed circuit as-
semblies and an interconnecting mother board.

a. Front End Assembly 724-1100.

b. Usb/Am. Filter Assembly 724-1150.

c. Lsb/Cw Filter Assembly 724-1175.

d. Two each Detector/Agc Assemblies 724-1200.
e. Speaker Driver Assembly 724-1250.

Referring to figure 4.2, the input f signal from the
Preselector Assembly is applied to Front End As-
sembly 724-1100 for mixing with the first and sec-
ond local oscillator injection signals. The input rf
signal is first coupled through a low pass filter,
which attenuates all received rf signals above 35
MHz, to the input of an up-converter and mixer.
The first local oscillator injection signal, from the
Synthesizer Module, is also applied to the up-
converter and mixer and is always 156.0 MHz
higher in frequency than the frequency of the de-
sired received rf signal. The difference between
these two signals is selected by a filter, amplified,
and applied to a second mixer as the 156.0 MHz
first if. signal. In the second mixer, the second local
oscillator injection signal (156.5 MHz) from the
Synthesizer Module is mixed with the first if. sig-
nal. Again the difference is selected (500 kHz) as
the second if. signal. The second if. signal is then
amplified and applied to the input terminal of Usb/
Am. Filter Assembly 724-1150 and to the input
terminal of Lsb/Cw Filter Assembly 724-1175.

When selected by the MODE switch, each filter as-
sembly, filters out the unwanted signals and cou-
ples the desired sideband if. signal to the corre-
sponding Detector/Agc Assembly. During isb op-
eration (MODE switch at ISB) both the usb and
Isb filters on their respective assemblies are selec-
ted. This allows the audio signals on both sidebands
of a carrier frequency to be detected as two separate
audio channels.

The single sideband if. signal at the input of each
Detector/Agc Assembly is coupled to a product de-
tector (for ssb and cw signals) and to an am./agc
amplifier. The output of the am./agc amplifier is
then applied to the am. envelope detector and to
the agc detector. The product detector and am.

envelope detector are utilized to recover the trans-
mitted audio signal from the second if. signal. De-
pending on the operating mode of the unit, the out-
put of the appropriate audio detector is selected
and amplified by a preamplifier mode switch. From
the preamplifier mode switch the audio is then ap-
plied to the MODE switch and to the input of the
line amplifier.

The MODE switch selects the audio output and agc
signal output from the Detector/Agc Assembly cor-
responding to the operating mode as inputs to the
Speaker Driver and Squelch Gate Assembly. The
squelch circuitry compares the age signal level, in-
dicating received signal level, with a predetermined
level controlled by the position of the SQUELCH
control. When the received signal agc level is propor-
tional to the SQUELCH control level the squelch
gate diode is forward biased coupling the audio
signal to the audio power amplifier. The audio out-
put from the audio power amplifier is applied
to the SPEAKER switch and to the front panel
PHONES jack. SPEAKER switch applies the audio
signal to the front panel speaker, LOCAL and BOTH
positions, and to the rear panel remote speaker
terminal, REMOTE and BOTH positions.

The received audio signal from the preamplifier
mode switch in the Detector/Agc Assembly is also
amplified by the line amplifier to provide a balanced
600 ohm remote audio output. A portion of the
line amplifier output is applied to an audio level
meter amplifier where it is amplified and then rec-
tified by the audio level rectified circuitry. The
output of the rectifier is a dc voltage proportional
to the level of the audio signal. This dc voltage is
coupled to the front panel meters, to indicate re-
ceived audio level, through the AUDIO LEVEL
contacts of the Meter switches.

From the agc detector the agc signal is also routed
to the if. amplifier in the corresponding filter as-
semblies, to the dc amplifier, to the MODE switch,
and to the “S” meter amplifier.

The agc signal at the if. amplifier is used to adjust
the gain of each channel, individually. Dc amplifier
provides a delayed agc signal, through an OR gate
configuration with the other channel, to adjust the
overall gain of the receiver at the Front End As-
sembly. “S” meter amplifier provides a dc voltage
through the SIGNAL STRENGTH contacts of each
Meter switch to the front panel meter, This dc
voltage indicates the level of the received rf signal.

4-3/4-4
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4.5 SYNTHESIZER MODULE
4.5.1 GENERAL

Synthesizer Module 724-0500 provides the three
injection signals for frequency conversion required
by the unit. These signals are synthesized from volt-
age controlled oscillators that are phase locked to a
5.000000 MHz standard signal or generated by di-
viding the 5 MHz standard signal, by decade coun-
ters, down to-the required frequency. The output
signals are 1.0 MHz, 156.5 MHz, and a variable
frequency between 156.0000 and 185.9999 MHz,
depending on the operating frequency of the unit.
The 5 MHz input standard signal is supplied to the
Synthesizer Module by a frequency standard source
either located within the unit (Frequency Standard
Module) or externally (Master Clock or a second
unit such as another RF-505 Receiver).

The Synthesizer Module consists of eight printed
circuit board assemblies with an interconnecting
mother board. These assemblies are mounted in a
modular aluminum chassis. The assemblies are:

a. Spectrum Generator Assembly 724-0750.
b. Second Local Oscillator Assembly 724-0800.

c. HF Voltage Controlled Oscillator Assembly
(HF VCO) 724-0550.

d. HF Divider Assembly 724-0600.

e. 14 MHz Upmixer and Variable Frequency Os-
cillator Assembly (14 MHz Upmixer and VFO) 724-
0900.

f. Translator Assembly 724-0850.

g. VHF Voltage Controlled Oscillator Assembly
(VHF VCO) 724-0650.

h. VHF Divider Assembly 724-0700.

4.5.2 BLOCK DIAGRAM THEORY
NOTE

Refer to figure 4.3 during the fol-
lowing discussion.

Basically the Synthesizer Module consists of three
major circuits, each one providing a specific output

signal or signals. They are the spectrum generator
(Spectrum Generator Assembly 724-0750), the sec-
ond local oscillator (Second Local Oscillator As-
sembly 724-0800), and the first local oscillator cir-
cuitry.

An external frequency standard signal of 5 MHz is
applied to the Spectrum Generator Assembly where
it is amplified and applied to a pulse generator and
digital counters. The pulse generator produces a
narrow pulse output signal that contains the desired
harmonics. Bandpass filters are utilized to select the
desired 20 and 15 MHz signals. Digital counters
progressively divide the 5 MHz signal to 1 MHz, 500
kHz, 25 kHz, and 1 kHz. The 1 MHz signal is ap-
plied, after filtering, as an output injection signal
and to a band-pass filter where the twelfth har-
moenic is extracted as an output signal. The 500
kHz, 25 kHz, and 1 kHz signals are supplied as
output signals to the second local oscillator circuit-
ry. The second local oscillator circuitry provides the
fixed 156.5 MHz injection signal to the Receiver
Module. This signal is generated by a voltage con-
trolled crystal oscillator (VCXO) connected in a
phase lock loop configuration. Two input signals, a
160 MHz signal from the Translator Assembly and
a 500 kHz signal from the Spectrum Generator
Assembly, are used in the phase lock loop as ref-
erence standards.

The first local oscillator is further divided into three
sub-circuits; loop number 1, translator, and loop
number 2. Loop number 1 contains the HF VCO
and the HF Divider assemblies. The 14 MHz Up-
mixer and VFQO assembly and Translator Assembly
make up the translator circuitry section of the first
local osciltator. Loop number 2 consists of the VHF
VCO assembly, VHF Divider Assembly, and the
down-mixer portion of the Translator Assembly.
Loop number 1 provides the 100 Hz, 1 kHz, and
10 kHz digits of the first local oscillator injection
signal. The translator section converts the output of
loop number 1, 1.0000 to 1.0999 MHz, up to
146.0000 to 146.0999 MHz through two stages of
mixing. VFO tuning of the unit is also provided at
this stage. The 100 kHz, 1 MHz, and 10 MHz por-
tion of the first local oscillator injection signal is
supplied by loop number 2. This provides an out-
put signal that will vary from 156.0000 MHz to
185.9999 MHz in 100 Hz steps. The exact fre-
quency depends on the position of the front panel
FREQUENCY MHz control switches.
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4.5 SYNTHESIZER MODULE
4.5.1 GENERAL

Synthesizer Module 724-0500 provides the three
injection signals for frequency conversion required
by the unit. These signals are synthesized from volt-
age controlled oscillators that are phase locked to a
5.000000 MHz standard signal or generated by di-
viding the 5 MHz standard signal, by decade coun-
ters, down to the required frequency. The output
signals are 1.0 MHz, 156.5 MHz, and a variable
frequency between 156.0000 and 185.9999 MHz,
depending on the operating frequency of the unit.
The 5 MHz input standard signal is supplied to the
Synthesizer Module by a frequency standard source
either located within the unit (Frequency Standard
Module) or externally (Master Clock or a second
unit such as another RF-505 Receiver).

The Synthesizer Module consists of eight printed
circuit board assemblies with an interconnecting
mother board. These assemblies are mounted in a
modular aluminum chassis. The assemblies are:

a. Spectrum Generator Assembly 724-0750.
b. Second Local Oscillator Assembly 724-0800.

¢. HF Voltage Controlled Oscillator Assembly
(HF VCO) 724-0550.

d. HF Divider Assembly 724-0600.

e. 14 MHz Upmixer and Variable Frequency Os-
cillator Assembly (14 MHz Upmixer and VFQ) 724-
0900.

f. Translator Assembly 724-0850.

g. VHF Voltage Controlled Oscillator Assembly
(VHF VCO) 724-0650.

h. VHF Divider Assembly 724-0700.

4.5.2 BLOCK DIAGRAM THEORY
NOTE

Refer to figure 4.3 during the fol-
lowing discussion.

Basically the Synthesizer Module consists of three
major circuits, each one providing a specific output

signal or signals.. They are the spectrum generator
(Spectrum Generator Assembly 724-0750), the sec-
ond local oscillator (Second Local Oscillator As-
sembly 724-0800), and the first local oscillator cir-
cuitry.

An external frequency standard signal of 5 MHz is
applied to the Spectrum Generator Assembly where
it is amplified and applied to a pulse generator and
digital counters. The pulse generator produces a
narrow pulse output signal that contains the desired
harmonics. Bandpass filters are utilized to select the
desired 20 and 15 MHz signals. Digital counters
progressively divide the 5 MHz signal to 1 MHz, 500
kHz, 25 kHz, and 1 kHz. The 1 MHz signal is ap-
plied, after filtering, as an output injection signal
and to a band-pass filter where the twelfth har-
menic is extracted as an output signal. The 500
kHz, 25 kHz, and 1 kHz signals are supplied as
output signals to the second local oscillator circuit-
ry. The second local oscillator circuitry provides the
fixed 156.5 MHz injection signal to the Receiver
Module. This signal is generated by a voltage con-
trolled crystal oscillator (VCXO) connected in a
phase lock loop configuration. Two input signals, a
160 MHz signal from the Translator Assembly and
a 500 kHz signal from the Spectrum Generator
Assembly, are used in the phase lock loop as ref-
erence standards.

The first local oscillator is further divided into three
sub-circuits; loop number [, translator, and loop
number 2. Loop number | contains the HF VCO
and the HF Divider assemblies. The 14 MHz Up-
mixer and VFO assembly and Translator Assembly
make up the translator circuitry section of the first
local oscillator. Loop number 2 consists of the VHF
VCO assembly, VHF Divider Assembly, and the
down-mixer portion of the Translator Assembly.
Loop number 1 provides the 100 Hz, 1 kHz, and
10 kHz digits of the first local oscillator injection
signal. The translator section converts the output of
loop number 1, 1.0000 to 1.0999 MHz, up to
146.0000 to 146.0999 MHz through two stages of
mixing. VFO tuning of the unit is also provided at
this stage. The 100 kHz, 1 MHz, and 10 MHz por-
tion of the first local oscillator injection signal is
supplied by loop number 2. This provides an out-
put signal that will vary from 156.0000 MHz to
185.9999 MHz in 100 Hz steps. The exact fre-
quency depends on the position of the front panel
FREQUENCY MHz control switches.
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To further illustrate the operation of the first local
oscillator circuitry consider an operating frequency
of 12.3456 MHz as set by the front panel FRE-
QUENCY MHz switches. The output of the VHF
VCO Assembly, local oscillator number 1, should
be 168.3456 MHz since the first local oscillator is
always 156.0000 MHz higher in frequency than the
operating frequency. '

In the VHF VCO Assembly one of three voltage
controlled oscillators (vco) is selected by the 10
MHz FREQUENCY MHz control. Vco number one
for operating frequencies up to 9.9999 MHz, vco
number two for operating frequencies between
10.0000 and 19.9999 MHz, and vco number three
for frequencies between 20.0000 and 29.9999 MHz.
A coarse tuning voltage to the selected oscillator is
provided by a resistive voltage divider chain on the
1 MHz Switch. Fine tuning of the vco provides the
1 MHz, 100 kHz, 10 kHz, 1 kHz and 100 Hz in-
formation and is accomplished by comparing the
output of the selected vco, approximately 168.3456
MHz with a 146.0456 MHz signal in the Translator
Assembly. The 146.0456 signal contains the 10
kHz, 1 kHz, and 100 Hz digit information. There-
fore the difference between these two signals will
reflect this information as an error if the vhf vco is
off frequency. This signal, approximately 22.3000
MHz, is applied to the VHF Divider Assembly where
itis divided down by preset counters. The counters,
controlled by the 1 MHz and 100 kHz controls,
provides a division that will result in a quotient of
25 kHz if the vhf vco is exactly on frequency. Any
other frequency than the expected 25 kHz signal
reflects the 1 MHz. 100 kHz, digital information
plus the 10 kHz, 1 kHz, and 100 Hz information
carried over by the input signal to the dividers. This
signal is then applied to a phase detector where it is
compared with a 25 kHz reference signal. If the
input signal is not 25 kHz the phase detector will
lock, either high or low and provide a steering
voltage to the 25 kHz loop filter in the VHF VCO
Assembly. The steering voltage will shift the fre-
quency of the vhf vco in the proper direction until
the output is on frequency. At that time the phase
detector will unlock and provide a 25 kHz output
signal. The 25 kHz signal is filtered into a dc voltage
that stabilizes the vhf vco on frequency.

The 146.0456 MHz signal in the Translator Assem-
bly with which the output of the vhf vco is mixed,
is derived in the following way.

At the HF VCO Assembly a preset voltage, con-
trolled by a resistor voltage divider network on the
10 kHz control set at position 4, coarse tunes the
hf vco to approximately 10.456 MHz. Fine tuning
of the hf vco for the exact 10 kHz, 1 kHz, and
100 Hz digit is accomplished in the same fashion
as the vhf vco. To control the output of the hf vco
to the exact required frequency (fine tuning), the
output signal of the hf vco is mixed with a 12 MHz
reference signal. The difference, 1.544 MHz, is then
divided by preset counters controlled by the 10
kHz, 1 kHz, and 100 Hz controls. These counters
are preset to provide an output of 1 kHz if the hf
vco is exactly on frequency. If the hf vco is off
frequency the output of the counters will reflect
the error. The output signal of the divider is then
compared to a fixed reference 1 kHz signal in a
phase detector. When the hf vco is on frequency
the output of thephase detector is 1 kHz. If the hf
vco is off frequency then the phase detector will
lock, depending on the direction of the error, either
high or low. This lock signal, a dc voltage, will
steer the hf vco in the proper direction until it is on
frequency. At that time the phase detector cutput
will unlock and provide a 1 kHz signal and the hf
vco will stabilize on frequency.

The output of the hf vco is divided by ten in the
HF VCO Assembly to provide an output of 1.0456
MHz. This signal is applied to the 14 MHz Upmixer
and VFO Assembly. In this assembly the 1.0456
MHz signal is mixed with a reference signal of 15
MHz to provide an output of 13.9544 MHz.

During VFO operation, the fixed 15 MHz signal is
replaced with a variable 14.9001 to 15.0000 MHz
signal. This variable frequency signal is controlied
by rotating the 1 kHz FREQUENCY MHz control.

The 13.9544 MHz signal is then applied to the
Translator Assembly and mixed with a 160 MHz
referenced signal. The difference, 146.0456 MHz,
is selected as the signal for mixing with the output
of the VHF VCO Assenibly output signal, local
oscillator number 1.
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CHAPTER 5
MAINTENANCE

5.1 GENERAL

This chapter contains procedures for routine main-
tenance and overall performance test. Also included
are a fault analysis table, to aid the repair man in
isolating a trouble to the defective module or sub-
assembly, and module removal procedures.

5.2 PREVENTATIVE MAINTENANCE

Periodically, depending upon usage the covers
should be removed from the case and the receiver
inspected for loose or damaged components. In-
spect all wiring for kinks, frayed, loose, or burned
wires. Check cable connections, making sure that
all connectors are free from corrosion and are prop-
erly secured. Using a hand controlled dry air jet
(not more than 15 psi), blow the dust from inac-
cessible areas. Care should be taken to prevent
damage by the air blast.

5.3 PERFORMANCE TEST
5.3.1 GENERAL

To determine the condition of the RF-505, per-
form the over-all performance tests outlined in the
following subparagraphs. Comparing the data from
these tests to the tolerance listed and to previous
recorded data may aid in determining a specific
problem or a deterioration in performance.

5.3.2 TEST EQUIPMENT
NOTE
The following test equipment or
equivalent is required to perform
the following procedures.
a. Audio vtvm — Ballentine, Model 314A
b. Oscilloscope — Tektronix, Model 453
c. Rf signal generator — HP, Model 606
d. Variac — capable of 0-260 vac, 60 Hz, 3 amps

e. Coaxial cable — 5 feet with maie BNC Connectors

f. Phone plug (RF P/N P-0013) with shielded wire

g. DC power supply — capable of 0-44 vdc at 4
amps

h. AC power cord assembly — RF P/N 724-0029
(supplied)

i. DC power connector — RF P/N 724-0040 con-
nector

j. VOM — Simpson Model 260
k. Two each 560 ohm, 2 watt resistors
1. 3 ohm, 5 watt resistors

5.3.3 PRELIMINARY

a. Using the coaxial cable, connect the rf signal
generator to RF-505 rear panel connector J1.

b. Connect the ac power cable to connector J3
and to a 117 vac, 60 Hz, 1 phase power source. Set
rear panel POWER SELECT switch at AC.

c. Connect phone plug to RF-505 PHONES jack
and connect audio vtvmn to phone plug leads.

d. At RF-505 front panel, set the following
switches and controls to the positions listed.

Switch or Control Position
FREQUENCY MHz 01.6000 MHz
switches
SQUELCH controt Fully clockwise
MODE switch LSB
LSB/CW Meter SIGNAL
switch STRENGTH
USB/AM Meter SIGNAL
switch STRENGTH
SPEAKER switch LOCAL
PRESELECTOR OUT
switch
VOLUME control Midrange
RF GAIN control Fully clockwise

e. At 1f signal generator, set controls for a cw
output signal of 1.6 MHz at 100 microvolts. Fine
tune the frequency for an audio signal (beat tone).
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5.3.4 RECEIVER SENSITIVITY AND PRESELECTOR TEST

STEP
NO.

TEST EQUIPMENT
AND TEST POINT

PROCEDURE

PERFORMANCE

Audio vtym at PHONES
jack for steps 2 through 8.

Refer to paragraph 5.3.3 and perform steps a through e.

At rf signal generator adjust frequency for a peak audio
signat on audio vtvm,

At rf signal generator reduce rf output to zero. Adjust
VOLUME control on RF-505 for a 10 mV indication.

At rf signal generator adjust rf output to 1.0 microvolts.
At rf signal generator increase rf output to 20 microvolts.
At RF-b05 set PRESELECTOR switch at IN and adjust
PRESELECTOR control for a peak indication.

At rf signal generator reduce rf output to zero. At RF-505
adjust VOLUME control for a 10 mV indication.

At rf signal generator increase rf output to 1.0 microvolts.
At RF-b0b set MODE switch at USB and repeat steps 1
through 6.

At rf signal generator set frequency to 30.0 MHz, At

RF-505 set FREQUENCY MHz switches at 29.9999 and
repeat steps 1 through 8.

Peak indication.

10 mVrms.

Minimum 10 dB increase
over level in step 3.

10 mVrms.

Minimum 10 dB increase
over level in step 6,

5.3.5 SQUELCH TEST

STEP
NO.

TEST EQUIPMENT
AND TEST POINT

PROCEDURE

PERFORMANCE

Audio vtvm at PHONES
jack for steps 2 through 6.

Refer to paragraph 5.3.3 and perform steps a through e.

At rf signal generator adjust frequency for a peak audio
indication.

At RF-505 adjust SQUELCH counterciockwise until the
audio signal is muted, Siowly adjust the SQUELCH control
back and forth until the point is found where the audio
signal just unmutes.

At rf signal generator reduce the rf output level until the
audio just mutes off, Record this rf level.

At rf signal generator increase the rf output level until the
audio just unmutes. Record this level.

At RF-505 set MODE switch at LSB and repeat steps 2
through 5,

Peak indication.

The difference between the
levei of step 4 and 5 must be
less than 10 dB.
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5.3.6 AGC LOOP TEST

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
N Refer to paragraph 5.3.3 and perform steps a through e.
2. At rf signal generator set output level at 5 microvolts and LSB/CW meter just begins
tune frequency for a peak indication. to indicate up-scale.

3. Audio vtvm at PHONES At RF-505 adjust VOLUME control for a 10 mV indica- 10 mVrms.
jack. tion.

4. Audio vtvm at PHONES At rf signal generator set rf output level at 500 mV. Vtvm indicates less than 12
jack. dB change, LSB/CW meter

indicates up-scale.
b, At RF-506 set MODE switch at USB and repeat steps 2

through 4 while observing the USB/AM meter.

5.3.7 AUDIO OUTPUT TEST

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
8 At RF-505 rear panel cannect a 3 ohm 5 watt resistor at
TB1, terminal 1 to terminal 6. Connect a 560 chm, 2
watt resistor at TB1, terminal 2 to 3. Connect a second
560 ohm resistor at TB1, terminals 4 to 5.
Z Refer to paragraph 5.3.3 and perform steps a through e.
3. At RF-505 set MODE switch at AM, SPEAKER switch
to REMOTE.
4. Front panel speaker. At rf signal generator set rf output at 100 microvolts, Peak indication.
30% modulation at 1000 Hz. Fine tune frequency for
peak audio signal at RF-505.
5. Oscilloscope probe at At RF-505 adjust VOLUME controli for a 9 volt peak- No clipping of waveform
TB1 terminal 1, ground to-peak waveform. shail be present,
at terminal 6.

6. Same as step 5. At RF-505 set SPEAKER switch at BOTH. Waveform shall be between
4.4 and 5.1 volts peak-to-
peak.

s Front panel USB/AM At RF-505 adjust RF GAIN control counterclockwise indication shall smoothiy

meter. while observing USB/AM meter. decrease by at least 4 'S’
units with control fully
counterclockwise.

8. At RF-505 set MODE switch at LSB, SPEAKER

switch at LOCAL.,
9. Audio vtvm across resistor At rf signal generator set rf output to cw, fine tune fre- Between Q.7 and 0.93 Vrms.
at TB1, terminals 4 and 5. quency for peak audio signal. Set rf output level at 100
microvolts,
10. Front panel LSB/CW At RF-505 set LSB/CW Meter switch at AUDIO LEVEL. Meter shouid indicate 0 dBm
meter. 13 dBm. Observe that only
LSB/CW meter is illuminated.
11; Same as step 9. At RF-505 set MODE switch at ISB. Same as step 9. Observe
that both meters are il-
luminated.
12 Front panel speaker. At RF-505 set ISB MONITOR switch at LSB. Audio present at speaker,
13. At RF-505 set MODE switch at USB.
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5.3.7 AUDIO OUTPUT TEST (Cont.)

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
14. Audio vtvm across resistor at " At rf signal generator adjust frequency for peak audio Between 0.7 and 0.93 Vrms,
TB1, terminals 2 and 3. signal. Set rf output level at 100 microvolts.
15, Front panel USB/AM At RF-505 set USB/AM Meter switch at AUDIO LEVEL. Meter should indicate O dBm
meter, . : +3 dBm. Observe that only
USB/AM meter is illuminated.
16. Same as step 14. At RF-505 set MODE switch at [SB. Same as step 14,
17. Front panel speaker. At RF-505 set ISB MONITOR switch at USB. Audio signal present at
speaker.
18. Disconnect test equip- Disconnect resistors from TB1.
ment.

5.3.8 POWER SUPPLY TEST

i CAUTION §

Do not perform this test if High Stability Oven Standard (724-1601) is installed.

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Refer to paragraph 5.3.3 and perform steps a through e.
2 At RF-505 set MODE switch at OFF, Disconnect ac
power cord from primary source and connect to variac.
At variac adjust for 117 Vrms output.
Front panel speaker and At RF-505 set MODE switch at LSB. Observe audio signal indica-
audio vtvm at PHONES tion on vtvm.
jack,
5. Same as step 4. At variac vary output voltage from 90 to 260 volts. No discernible change in
audio fevel,
6. At RF-505 set MODE switch at OFF, Disconnect ac
power cord and connect dc power connector. Connect
pin 1 of dc power connector to positive terminal of dc
power supply, pin 2 to negative terminal of dc power
supply. Adjust dc power supply for 10 vdc output. Set
POWER SELECT switch $1 at DC.
7. Same as step 4. At RF-505 set MODE switch at LSB. Same as step 4.
8. Same as step 4. At dc power supply vary output voitage from 10 to 40 No discernible change in
vdc, audio level.
9, Disconnect test At RF-505 set MODE switch at OFF and disconnect dc
equipment. power cable. Set POWER SELECT switch S1 at AC.
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5.4 FAULT ANALYSIS TABLE

A fault analysis table is presented below as an aid
in sectionalizing or localizing source of trouble in

the RF-505.
Table 5.1 — Fault Analysis
CHECKS AND CORRECTIVE
SYMPTOM POSSIBLE TROUBLE MEASURES
Receiver inoperative, meters not a, Primary power fuse F1 open for ac opera- | a. Replace fuse.

illuminated.,

No audio or background noise
at speaker or PHONES jack,
Meters indicate both rf and
audio signals present. Audio
signals present at TB1 terminals,
2 and 3, 4 and 5, No audio at
T81 terminal 1,

No audio or background noise
at speaker in all modes. Me-
ters do not indicate rf signal
but illuminate when selected.

Am. mode normal, all other
modes inoperative,

tien or F2 open for dc operation.
b. Power Supply Module fuse F1 open,

c, POWER SELECT switch S1 at improper
position.

d. Prirhary power source improper,

e. Power cord defective or not con-
nected.

f. Power Supply Module defective.

a. Fuse F1 on Speaker Driver Assembly
open,

b. Speaker Driver Assembly defective.

c. SPEAKER switch set at OFF or de-
fective.

d. SQUELCH control set fully
counterclockwise or defective.

a. Mute jumper or receiver keyline open
at TB1 terminals 8 and 9.

b, Frequency Standard Module defec-
tive or Mode switch S1F1 set at im-
proper position,

¢, Synthesizer Module defective,

d. Frequency Standard and Synthe-
sizer Module interconnecting coaxial

cables open,

e, Front End Assembly in Receiver
Moduie defective.

a. Third local oscillator injection signal
absent at receiver module,

b. Synthesizer Module defective,

b. Replace defective fuse.

c. Set S1 to pasition corresponding to pri-
mary power source.

d. Make voltage measurement to verify, Notify
responsible personnel,

e. Make continuity check of power cable, Re-
pair or replace cable.

f. Refer to chapter 9. Repair or replace Power
Supply Module,

a. Replace fuse.

b, Refer to chapter 7, Repair or replace defec-
tive assembly.

c. Set SPEAKER switch at BOTH, Make con-
tinuity checks and replace faulty component
or repair wiring.

d. Adjust SQUEIL.CH control. Make continuity
check and replace faulty component.

a. Make continuity check. Repair open cable
or replace jumper,

b. Check for proper position of Mode switch.
Refer to chapter 11 and repair or replace Fre-
quency Standard Module,

c. Refer to chapter 8, repair or replace defec-
tive module.

d. Make continuity check, Repair or replace
defective cables.
e. Refer to chapter 7, Repair or replace de-

fective assembly.

a. Make continuity check of coaxial cable,
Repair or replace.

b. Refer to chapter 8, repair or replace
Synthesizer Module,
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Table 5.1 — Fault Analysis (Cont.)

SYMPTOM

POSSIBLE TROUBLE

CHECKS AND CORRECTIVE
MEASURES

Ustr and/or am, modes inop-
erative, Isb and cw modes
normal.

Lsb and/or cw modes inop-
erative, usb and am, modes
normal.

Usb or am. audio signals ab-
sent at TB1 terminals 2 and
3. Speaker normal,

Lsb or cw audio signals ab-
sent at TB1, terminals 4 and
5. Speaker normal,

Received signats are weak in
all modes.

Large received signals are dis-
torted in ali modes.

Large received signals are dis-
torted in tsb and cw modes
only.

Large received signals are dis-
torted in usb and am. modes
only,

a. Usb/Am. Filter Assembly defective.
b. Usb/Am. Detector/Age Assembly
defective.

c. MODE switch or associated wiring
defective,

a, Lsb/Cw Filter Assembly defective,
b. Lsb/Cw Detector/Agc Assembly
defective,

¢. MODE switch or associated wiring
defective.

Usb/Am, Detector/Agc Assembly defec-

tive.

Lsh/Cw Detector/Agc Assembly defec-
tive,

a, RF GAIN controt improperly adjusted
or defective,

b. Agc action improper.
c. Front End Assembly defective,
d, Synthesizer Module injection signals

improper.

a. RF GAIN control improperly ad-
justed.

b. Front End Assembly defective.

c. Improper agc adjustment in either
Detector/Age Assembly.

Improper age action in either Lsb/Cw
Filter Assembly or Lsb/Cw Detector/
Agc Assembly.

Improper age action in either Usb/Am,
Filter Assembly or Usb/Am, Detector/
Agc Assembly.

a. Refer to chapter 7, repair or replace de-
fective assembly,

b. Refer 1o chapter 7, repair or replace defec-
tive assembiy.

©. Make continuity checks. Repair or replace
defective component.

a. Refer to chapter 7, repair or replace defec-
tive assembly.

b. Refer to chapter 7, repair or replace defec-
tive assembly.

c. Refer to chapter 6, make continuity checks.
Repair or replace defective components.

Refer to chapter 7, repair or replace defective
assembly.

Refer to chapter 7, repair or replace defective
assembly,

a. Adjust control for maximurmn signal strength,
Make continuity check and replace defective
component.

b. Refer to chapter 7, and make agc checks
and adjustments.

c. Refer to chapter 7, repair ar replace defec-
tive assembly,

d. Refer to chapter 8, repair or replace defec-
tive module,

a. Rotate RF GAIN control counterclockwise
for best signal response.

b. Refer to chapter 7, make agc check and re-
pair or replace defective assembly.

c. Refer to chapter 7, make age checks and
adjustments.

Refer to chapter 7, make agc check. Repair

or replace defective assembly.

Refer to chapter 7, make agc checks, Repair
or replace defective assembly,
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5.5 MODULES REMOVAL

To remove the modules from the main chassis pro-
ceed as follows:

5.5.1 RECEIVERAND SYNTHESIZERMODULES

a. Loosen the four captive screws located at each
corner of the module.

b. Slide module toward rear of unit to disconnect
multi-pin connector.

c. Lift up on module for access to coaxial cable
connectors and disconnect.

d. Lift module up and out of unit.
5.5.2 POWER SUPPLY MODULE
NOTE

In most cases it is unnecessary to
completely remove the power supply
for servicing as all components are
accessible with the module mounted
in the unit.

a. Remove top cover from module.

b. At printed circuit board remove screws secur-
ing it to module. Rotate the printed circuit board
upward for access to the two mounting screws.

¢. Loosen the two mounting screws under the
printed circuit board and the two captive screws at
the end of the module adjacent to connector J1501.

d. Disconnect connector J1501.

e. Remove the three screws at the back panel, and
lift the module up and out of the unit.

5.5.3 FREQUENCY STANDARD MODULE

a. Tag and unsolder the three wires at Cl, C2,
and C3.

b. Disconnect the coaxial cable connectors from
J1601 and J1602.

¢. Loosen the four mounting screws and lift the
module up and out of the unit.

5.5.4 PRESELECTOR MODULE
NOTE

Refer to paragraph 5.5.1 and remove
the Synthesizer Module before pro-
ceeding with the following proce-
dures.

a. At the rear of the Preselector Module discon-
nect coaxial connectors P1651 and P1653 and the
main harness connector P1652,

b. Remove the two screws and lockwashers se-
curing the 724-0232 Synthesizer Post Regulator
Assembly to the Preselector Module. Rotate the
assembly away from the module for access to the
shield mounting screw.

c. Remove the two screws and lockwashers se-
curing the Preselector Module shield. Remove the
shield.

d. At the front panel of the RF-505 rotate the
PRESELECTOR Tune control for access to the two
lock screws securing the shaft of Cl to the plane-
tary drive coupler. Loosen the screws.

e. At the front panel of the RF-505 remove the
knobs from the PRESELECTOR Tune control and
Select switch and from the FREQUENCY MHz 10
MHz and 1 MHz switches. Remove the hex nuts
from each of the above controls.

f. Slide the Preselector Module back until the
shafts clear the mounting holes then lift the module
up and out of the unit.

5.6 MODULE REPLACEMENT

Reverse the removal procedures for the installation
of the modules in the RF-505.

NOTE

After installing the Preselector Mod-
ule perform step a through d below.

a. If the shaft of Cl does not align with the
planetary coupler loosen the three mounting screws
securing C1 to the Preselector chassis. Align the
shafts and then retighten the three screws.

b. Tighten the lock screws on the planetary cou-
pler.
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RECEIVER

MODULE
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FREQUENCY
STANDARD
MODULE

R35
HF CALIB

R37
LF CALIB

POWER /

SUPPLY
MODULE

SYNTHESIZER
MODULE

PRESELECTOR
MODULE

Figure 5.1 — RF-505 Top View {Cover Removed)

c. At the front panel rotate PRESELECTOR
Tune control to the counterclockwise stop of ca-
pacitor C1.

d. Loosen the lock screws on the PRESELECTOR
Tune indicator (skirt) and align the pointer with
the 2 on the front panel. Retighten the set screw.

5.7 PRINTED CIRCUIT ASSEMBLIES
5.7.1 REMOVAL

To remove the printed circuit assemblies from the
Receiver and Synthesizer Modules proceed as fol-
lows:

58

a. Lift up on the two plastic latch tabs to un-

lock the assembly.

b. Rotate the tabs toward the outside of the
modules to disengage the assembly from the module
connector.

c. Release the two tabs and slide the assembly
up until it is out of the module.

5.7.2 EXTENDER

To use the assembly extender (RF P/N 724-0060)
proceed as follows:



[]

MAINTENANCE
Printed Circuit Assemblies

a. Remove the assembly from the module using
the procedures of paragraph 5.7.1.

NOTE

The extender is keyed to prevent
connecting it into the module in the
wrong direction.

b. Slide the extender into the assembly connec-
tor on the module.

CAUTION

The component side of the assembly
must be located on the same side
as the extender connector to pre-
vent reversal of the interconnecting
circuitry.

¢. Connect the assembly to the extender, refer
to figure 5.2.

5.7.3 ASSEMBLY INSTALLATION

To install the assembly into the module proceed as
follows:

Figure 5.2 — RF-505 Shown With an Assembly
Extended for Testing

NOTE

Each assembly connector is keyed
to prevent accidental connection to
a wrong module connector, refer to
the figure on the module top cover.

a. Slide the assembly into the module.

b. Push down on the assembly until the two con-

nectors are engaged.
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MAIN FRAME AND PRESELECTOR MODULE
Frequency Switch Checks

CHAPTER 6
MAIN FRAME AND PRESELECTOR MODULE

6.1 GENERAL

Chapter six provides the necessary information for
checking the Main Frame circuitry and Preselector
Module (724-1650) of the RF-505 Receiver.

The Main Frame consists of the front panel con-
trols, switches, and indicators; the rear panel con-
nectors; and the interconnecting harness.

The Preselector Module contains the 10 MHz and
1 MHz FREQUENCY MHz switches, the Synthe-
sizer Regulator Assembly (724-0232) and the rf
gain control.

Included in this chapter are the FREQUENCY MHz
switches binary decimal code (BCD) and steering
voltage checks, Preselector test, and rf gain control
test. Main Frame, Preselector Module, and Synthe-
sizer Regulator Assembly circuit diagrams and parts
list are also included.

Table 6.1 — 10 MHz Switch S3

6.2 FREQUENCY MHz SWITCHES CHECK

To check for the correct BCD input to the Synthe-
sizer Module proceed as follows:

a. Set MODE switch at OFF and remove the
Synthesizer Module from the unit, refer to Chapter
5, paragraph 5.5.1.

b. Using an ohmmeter check for the proper in-
formation (open or ground) on the pins of Synthe-
sizer Module main frame connector PO501 for each
position of switch S3 through S8.

NOTE

The following tables, 6.1 through
6.6, list the switch positions with
the corresponding BCDinformation.

Table 6.2 — 1 MHz Switch S4

SWITCH PO501 PIN NO.'S SWITCH PO501 PIN NO.’S (FUNCTION)
POSITION 1 R P POSITION | U (20} [S(21) |V (22) | T (23)[13 (Carry)
0 0 1 1 0 0 0 g 0 1
1 1 1 1 1 1 0 0 1 0
2 1 1 0] 2 0 0 8] 1 0
3 1 1 1 43 0
0= GROUND 4 O 1 1 0 0
1= 0OPEN CIRCUIT 5 1 0 1 0 0
6 0 0 1 0 0
7 1 1 0 0 0
8 0 1 0 1] 0
el 1 0 0 0 0
0 ROUND

=G
1 =0PEN CIRCUIT
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Table 6.3 — 100 kHz Switch S5

Table 6.5 — 1 kHz Switch S7

DIAL PO501 PIN NO.’S (FUNCTION) DIAL P0O501 PIN NO.’S (FUNCTION)
POSITION |15 (20} | 17 (21) |16 (22} { 18 (23}[14 (Enable) POSITION {K (20) c(2M 5(22) 7(23)

0 0 Q 0 0 0 0 a 0 4] 0
1 1 0 ) 1 1 1 1 0 Q 0
2 0 0 o] 1 1 2 0 1 Q 0
3 1 1 1 0 1 3 1 1 [¢] 0
a4 0 1 1 4] 1 4 o] 0 1 4]
b 1 o 1 4] 1 5 1 0 1 1]
6 0 4] 1 4 1 6 0 1 1 a
7 1 1 0 4] 1 7 1 1 1 4]
8 o] 1 0 0 1 8 o0 0 o] 1
9 1 o} 0 [} 1 9 1 0 [¢] 1

0= GROUND 0= GROUND

1=0PEN CIRCUIT

Table 6.4 — 10 kHz Switch S6

1=0PEN CIRCUIT

Table 6.6 — 100 Hz Switch S8

DIAL PO501 PIN NO.'S {FUNCTION) DIAL PO501 PIN NO.’S (FUNCTION)
POSITION | A (20) 8(21) 9(22) 8 (23) POSITION | J (20) E(21) H (22) D (23)

0 o] 0 0 0] 0 0 0 0 0
1 1 ] 0 6] 1 1] 0 a 0
2 0 1 0 0 2 4] 1 Q 0
3 1 1 0 ¢} 3 1 1 O 0
4 4] [¢] 1 0 4 0 Q0 1 0
5 1 [¢] 1 0 5 1 0 t 0
6 [¢] 1 1 ] 8 0 i 1 0
7 1 1 1 Q 7 1 1 1 0
8 o] 4] 0 1 8 0 Q 0 1
g 1 Q0 0 1 [¢] 1 8] 0] 1

0= GROUND 0= GROUND

6-2
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MAIN FRAME AND PRESELECTOR MODULE
Steering Voltage Checks/Preselector Test

6.3 STEERING VOLTAGE CHECKS

To check for the proper steering voltage at the
Synthesizer Module proceed as follows:

a. Set MODE switch at OFF and remove the
Synthesizer Module, refer to Chapter 5, paragraph
5:5.1.

b. Using a dc vtvm connect the ground lead to

the RF-505 chassis and the positive lead to the pin
listed below in tables 6.7 or 6.8.

c. Set MODE switch at LSB and check each po-
sition of the switch for the proper voltage.

Table 6.7 ~- HF VCO Steering Voltage

10 kHz FREQUENCY J0s01
MHz SWITCH S6 PIN 2
POSITION VOLTAGE

3.40
3.88
4.48
5,18
5.88
6.79
8.00
9.40
10.20
12.00

CONOO_AWON—=O

NOTE
The reading for table 6.7 and ta-

ble 6.8 reflect a power supply
voltage of 12.00 vdc.

Table 6.8 — VHF VCO Steering Voltage

1 MHz FREQUENCY Jos01
MHz SWITCH S4 PIN 6
POSITION VOLTAGE

1.00
1.30
1.90
2.30
3.00
4.00
6.30
6.99
9.48
12.00

CONOONHBWN=O

6.4 PRESELECTOR AND RF GAIN CONTROL TEST

To test for proper operation of the Preselector
Module perform the following test procedures.

6.4.1 TEST EQUIPMENT

NOTE

The following test equipment or
equivalent is required to perform
the following procedures.

a. Rf signal generator — HP, Model 606.

b. RF vivin — Boonton, Model 91C with 50 ohm
BNC termination.

c¢. Coax test cable — RF P/N 724-0032.

d. Adapter, BNC to miniature — Sealectro No.
51-074-6800.

6.4.2 PRELIMINARY

a. Refer to chapter 5, paragraph 5.5.1, and re-
move the Synthesizer Module from the RF-505.

b. Connect the coax test cable (paragraph 6.4.1c)
to the rf signal generator. Connect the coax adapter
(paragraph 6.4.1d) to the 50 ohm termination on
the rf vtvmn.

c. Connect the coax adapter to the coax test
cable.

d. At the rf signal generator set frequency at 2
MHz, cw output at zero microvolts,

e. At the rf vtvm set range switch at 1 Vrms.
Adjust rf signal generator output level until the rf
vtvm indicates O dB. Do not readjust rf signal gen-
erator.

f. Disconnect the coax adapter and coax test
cable and connect them to the two coax connectors
J1651 and J1653, on the rear panel of the Pre-
selector Module.
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Preselector Test |

6.4.3 PROCEDURES

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1 As outlined in paragraph 6.4.2. | Perform procedures of paragraph 6.4.2
for step 2 through 20.
2 Set MODE switch at OFF, 10 MHz and 1 MHz FRE- Between 0 and 0.5 dB.
QUENCY MHz switches at 0. Set RF GAIN control
fully clockwise and Preselector Select switch at OUT.
Record the rf vtvm indication,
2 Adjust rf signal generator output for 0 dB on rf vivm, Adjusted for 0 dB.
4. Set RF GAIN control fully counterclockwise and Greater than 35 dB decrease.
record rf vtvm indication,
5. Set Preselector Select switch at [N, Set 1 MHz FRE- Between 0 and 1.5 dB de-
QUENCY MHz switch at 2 and RF GAIN control fully crease from reference of
clockwise, Adjust Preselector Tune control for a peak step 3.
indication on the rf vtvm,
6. At rf signal generator adjust output level for O dB indi- Adjusted for 0 dB.
cation on rf vtvm,
7. Set 1 MHz FREQUENCY MHz switch first at 3 and Less than 0.25 dB change.
then at 4 while observing rf vtvm. Leave switch at
position 4.
8. At rf signal generator set frequency first at 1.5 MHz and More than 15 dB decrease
then at 2.5 MHz while observing rf vtvm. at both frequencies from
reference of step 6.
a. At rf signal generator set frequency at 36 MHz and More than 10 dB decrease
observe rf vtvm. from reference of step 6.
10. Set rf vtvm to 1 V range. Set Preselector Select switch Adjusted to O dB.
at OUT, rf signal generator at 5 MHz and adjust output
levei for 0 dB on rf vtvm,
1. Set Preselector Select switch at IN and adjust Preselector Between 0 and 1.6 d8 de-
Tune control for a peak indication on the rf vtvm. crease from reference of
step 10.
12 At rf signal generator set frequency first at 2.5 MHz and More than a 15 dB decrease
then at 7.5 MHz while observing the rf vtvm. at both settings from level
of step 11.
13. Set 1 MHz FREQUENCY MHz switch at position 5 and Same as steps 10 and 11.
repeat step 10 and 11 with rf signal generator set at 5
MHz,
14. Cycle 1 MHz FREQUENCY MHz switch at positions No more than a 0.25 dB
6, 7, 8, and 9 while observing rf vivm. decrease from reference of
step 13.
15, Set 1 MHz FREQUENCY MHz switch at position 9 Same as steps 10 and 11.
and repeat steps 10 and 11 with rf signal generator set
at 10 MHz. ‘
16. Repeat step 12 with rf signal generator'first setat 15 At least 15 dB below reference
MHz and then at 7 MHz, of step 15,
175 Repeat steps 10 and 11 with rf signal generator set at Same as steps 10 and 11,
30 MHz and 10 MHz FREQUENCY MHz switch at 1.
18. Set 10 MHz FREQUENCY MHz switch at position 2 Between 0 and 1.5 dB de-
and observe rf vivm indication. crease from reference of
step 17,
19. Set 10 MHz and 1 MHz FREQUENCY MHz switches Adjusted to 0 dB.
at positions 0, 0. Set rf signal generator at 1 MHz and
rf vtvm at 1 V range. Adjust rf signal generator for a
0 dB indication on the rf vtvm.
20. At rf signal generator set frequency at 4 MHz and ob- At least 20 dB decrease from
serve rf vtvm indication. reference of step 19.
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MAIN FRAME AND PRESELECTOR MODULE
VFO Tracking Alignment

6.5 VFO TRACKING ALIGNMENT
To test for proper tracking of the 1 kHz FRE-
QUENCY MHz switch during vfo operation pro-
ceed as follows:
6.5.1 TEST EQUIPMENT
NOTE

The following test equipment or

equivalent is required to perform

the following procedures.

a. Rf signal generator — HP, Model 606.

b. Coax cable, RG-58/U terminated with male
BNC connectors.

6.5.2 PRELIMINARY

a. Using the coaxial cable, connect the rf signal
generator to RF-505 rear panel connector J1.

6.5.3 PROCEDURES

b. Connect the ac power cable to connector J3
and to a 117 vac, 60 Hz, 1 phase power source. Set
rear panel POWER SELECT switch to AC.

¢. At RF-505 front panel, set the following
switches and controls to the positions listed.

Switch or Control Position
FREQUENCY MHz 01.6000 MHz
switches
SQUELCH control Fully clockwise
MODE switch LSB
SPEAKER switch LOCAL
PRESELECTOR OouT
switch
VOLUME control Midrange
RF GAIN control Fully clockwise

d. At rf signal generator, set controls for a cw
output signal of 1.6 MHz at 100 microvolts. Fine
tune the frequency for an audio signal (beat tone)
at the RF-505 speaker.

STEP TEST EQUIPMENT

NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Refer to paragraph 6.5.2 and perform steps a through d.
2 Front panel speaker for At RF-505 set 1 kHz FREQUENCY MHz switch at 9. Fine

steps 2 through 6.

3. Pull out on 1 kHz FREQUENCY MHz switch to energize
vfo. Do not rotate switch,

tune rf signal generator for a beat tone.

Adjust R35, refer to figure
5.1, for the same beat tone
as obtained in step 2.

4, Push in on the 1 kHz FREQUENCY MHz switch and
rotate it to position 0. Readjust rf signal generator for a
beat tone.
5. Puli out on the 1 kHz FREQUENCY MHz switch to re- Adjust R37, refer to figure

6. Repeat steps 2 through 5 until adjustment interaction is
minimized and the results are acceptable.

energize the vfo. Do not rotate the switch,

b.1, for the same beat tone
as obtained in step 4,
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MAIN FRAME AND PRESELECTOR MODULE
Circuit Diagrams and Parts Lists

6.6 CIRCUIT DIAGRAMS AND PARTS LISTS

NOTE
The parts lists of the main frame

and assemblies are located on the
backs of the circuit diagrams.

NOTES

6-7/68



724-0110 RF-505 MAIN FRAME
Circuit Diagram
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Figure 6.1 — RF-505 Receiver Main Frame Circuit Diagram
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724-1650

PRESELECTOR MODULE
Circuit Diagram
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Figure 6.2 — Preselector Module Circuit Diagram
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RF-505 MAIN FRAME 724-0110

Parts List
MAIN FRAME - 7240110 MAIN FRAME — 724-0110 (Cont)
1
n‘: eion Sescripis Reference
ns RF P/N Designation| Description RF P/N
CRI Diode, Silican, Type 144001 CR-0043 Handle H-4287
CR2 Diode, Silicon, Type 1N4001 CR-0043 Speaker Grill 724-0180
CRé Diode, Silicon, Type 1N4998 CR-0666 Knob, 10 MBz 724-0190
Fl Fuse, 3AG Quick Acting; 1A F-0010 Koob, 1 MHz 724-0141
F2 Fuse, 3AG Quick Acting: SA F-0015 Knob, 106 kBz 724-0141
L Counector, Coaxial BNC 724-0038 Knob, 10 kiz 724-0141
J2 Connector, Coaxisl BNC 724-0038 Knob, 1 kA 724-0141
ﬁ Connector, gg Power 724-0148 Knob, 100 Bz 724-0340
+ DC Power 7240147 Knob, MODE B
5 Jack, Phone 3-0102 Knob, Noise Blanker :ﬁ.ﬂg:ﬁ
s Speaker 724-0172 Knoo, SPEAKER MP-0200
M1 Meter 724-0170 Knob, SQUELCH MP-0200
M2 Meter 7240170 Kook, 183 MONITOR MP-0200
Pos01 Connector, P, C, Board 724-0142 Knob, RF GAIN MP-0200
gagg ?m cw:m‘l Femalo P-0032 s"a‘;':- miﬁgg““‘g MP-0200
5 ounector, Coaxlal, Female P- g 724-01%2
PO504 Ce , Coaxial, Female P_z‘;ﬁ Ratio Drive, PRESELECTOR 182-0132
PO305 Compector, Coaxial, Female P-0032
P10l Counector, P.C. Board 120-0142 *Located on Presclector Module
Plo02 Connector, Coaxial, Femsle P-0032
P1003 Connector, Coaxial, Female P-0032
Ploca Connector, Coaxial, Female P-0032
P100S Connector, Coaxial, Female P-0032
P1501 Connector, Power, 14 Pin P-0051
P1601 Comnector, Coaxial, Female P-0032
P10z Conpector, Coaxial, Female P-0032
P16s1 Connector, Coaxial, Female P-0032
P1652 Connector Board Assembly 724-1680
P1653 Counector, Conxinl, Male P-0014
*R1 Resisotr, Metal Film; 2210 ohms +1%; 1/aW R-7279
*R2 Resistor, Metal Film; 2210 ohma 1% 1/8W R-7279
*R3 Resistor, Metal Film: 1620 chms +1%; 1/6W R-7292
*R4 Resistor, Metal Film; 1000 chms +1%: 1/6W R-7270
*R3 Resistor, Metal Film; 1000 ohms +1%: 1/BW R-7270
*Rs Resistor, Metal Film; 562 ohums +1%; 1/8W R-7283
“RT Resistor, Metal Film; 562 chms +17; 1/6W R-7293
38 Resistor, Metal Film; 332 ohms +1%; 1/8W R-7295
*R9 Resistor, Metal Film; 301 obms +1%; 1/6W R-7271
“m1o Resistor, Metal Film; 221 chms +1%; 1/BW R-7204
*R11 Resistor, Metal Film; 1000 ohms +1%; 1/8W R-7270
RI3 Resistor, Mewl Film; 1000 ohms +1%: 1/6W R-7270
R14 Resistor, Metal Film; 1580 ohms +1%; 1/8W R-7201
R15 Resistor, Metal Film; 1400 ohma +1%; 1/8W R-7281
Ri6 Resistor, Metal Film; 1210 ohma 21%; 1/8W R-7290
RI7 Resistor, Metal Film; 909 obhms 1% 1/8W R-7282
RIS Resistor, Metal Film; 698 obms +1%; 1/6W R-7274
R13 Resiator, Metal Film; 698 ohma +1%; 1/8W R-7274
R20 Resistor, Metal Film; 604 obms +1%: 1/8W R-7272
R21 Resistor, Metal Film; 402 ohms +1%; 1/8W R-7273
R22 Heaistor, Metal Film; 3480 ohms +1%; 1/8W R-7289
R23 Resistor, Variable; 5K +20%; 1W R-7192
R24 Resistor, Carbon; 2200 ohms +10%; 1/4W R-0028
R23 Resistor, Wirewound; 3 ohma +5%; SW R-0603
R26 Resistor, Wirewound; 3 ohma +5%; SW R-0603
R27 Resistor, Carbon; 4700 chms +10%; 1/4W R-0032
R24 Reaistor, Varlable; 5K £20%; 2W R-7183
R29 Reaiator, Carbon; 6800 obms +10%; 1/4W R-0034
R30 Reaistor, Carbon: 1800 ohms +10%; 1/4W R-0027
R31 Resiator, Variable; 5K £20%; 2W R-7193
R32 Reaistor, Carbon; 4700 ohms +10%; 1/4W R-0032
R33 Resistor, Variable; 5K £10%; 1/2W R-4045
R26 Resistor, Variable; 1500 ohms £10%; 2W R-0978
7 Resistor, Variable; 500 ohms +10%; 5W R-0979
s1 Switch, Toggle, DPDT S-0201
s2 Switch, Rotary 7240016
53 Switch, Rotary T24-0010
.54 Switch, Rotary 724-0011
s5 Switch, Rotary 724-0012
56 Switch, Rotary 124-0013
57 Switch, Rotary 724-0014
54 Switeh, Rotary 724-0015
se Switch, Rotary 724-0017
s10 Switeh, Ratary 724-0018
811 Switch, Toggle, DPDT 8-0201
s12 Switch, Toggle, DPDT 8-0201
s12 Switch, Micro 724-0175
T81 Terminal Block TB-0160
Taz Termiml Block TB-0623
Syntheslzer Module Asse: 124-0500
Recelver Module Assembly 724-1000
Power Supply Module Assembly 724-1500
Frequency Standard Module Assembly 724-1600
Preselector Module Assembly 724-1850
Synthesizer Reguiator Assembly 724-0232
10 kHz Switch Assembly 86} 724-0165
1kHz Switch and VFO Assembly (87 724-0155
Puschoider X-0006
Phooe Jack Cover MP-4335
"Tocated on Preselector Module
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724-1650 PRESELECTOR MODULE
Circuit Diagram
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Figure 6.2 — Preselector Module Circuit Diagram



724-0232

SYNTHESIZER REGULATOR ASSEMBLY

Circuit Diagram

DC VOLTAGES*

NOTES:

I, ALL RESISTANCES
2.ALL CAPACITANCES

Figure 6.3 — Synthesizer Regulator Assembly Circuit Diagram

IN OHMS.

IN MICROFARADS.

PARTS LIST =

Stage E B C
Q1 11.5 V 18.5 V 11,0V
*Referenced to ground.
Qi
Fff' 2N4126
AAM—9 D, —oE2
I I CR5
A IN5242B
I 2V
Bl 0————o —AAA~ E3
CR3 CR4 R34
ING454 4700
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PRESELECTOR MODULE 724-1650
ist

Parts L

PRESELECTOR — 724-1650

Reference
ion | Deacription RF B/N
C1 Capacitor, Air, Variable, 8,4-245.1 PF 724-1661
cz Capacitor, Mica, 1500 PF 25%; 500 Vdew C-0156
c3 Capacitor, Mica, 56 PF +5%; 500 Vdew c-0120
[ Capacitor, Mica, 2400 PF 35%; 500 Vdew C-0161
cs Capacltor, Mica, 150 PF 15%; 500 Vdow €-0130
cs Capacitor, Mica, 1300 PF +5%; 500 Vdew C-0155
J1631 Connector, Coaxial, Female 3-0034
J1652 Connector Board Assembly 1241680
J1633 Coanector, Coaxial, Male J-0030
u Coil, Toroid, 10-30 MHz 724-1652
12 Coil, Toroid, 10-30 MHz 724-1652
13 Coil, Rf, Moided, 3.9 UR L-0623
I Coil, Toroid, 2-5 MHz 724-1653
L5 Coil, Rf, Molded, 3.5 UH 10623
L6 Coil, Toroid, 2-5 MHz 124-1653
L7 Goil, Toroid, 5-10 MHs 124-1654
8 Coil, Torvid, 5-10 MHx 724-1654
Rl Resistor, Metal Film; 2210 ohms +1%; 1/8W R-7278
R2 Resistor, Metal Film; 2210 ochms £1%; 1/8W R-7279
RS Resiator, Metal Film; 1820 ohms +1%; 1/8W R-7282
R4 Resistor, Metal Film; 1000 ohme £1%; 1/8W R-7270
R3 Resietor, Metal Film; 1000 ohms £1%; 1/8W R-7270
RS Resistor, Metal Film; 562 ohma +1%; 1/8W R-7208
7 Resistor, Metal Film; 562 chma +1%; 1/8W R-7293
R Resistor, Metal Film; 332 ohma 1%; 1/8W R-7295
R Resistor, Metal Film; 301 chma +1%; 1/BW R-7271
RI10 Resistor, Metal Film; 221 chms +1%; 1/6W R-7294
Ril Realstor, Metal Film; 1000 okms +1%; 1/8W R-7270
s3 Switch, Rotary 724-0010
S4 Switch, Rotary 724-0011
s14 Switch, Toggle, DPDT 8-0287
Ri Gain Control Assembly 724-0162
Synthesizer Regulator Board Assembly 724-0252
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724-0232 SYNTHESIZER REGULATOR ASSEMBLY
Circuit Diagram

PARTS LIST =

DC VOLTAGES*

Stage E B C

Q1 11.5 'V 13.5V 11.0V

*Referenced to ground.

4"3,3 2N4126
AR ” N - OE2
Ic| CR5
ol IN52428
12v
Bl g——e—D——% ——W——8 E3
CR3 CR4 R34
IN4454 4700

NOTES:
J. ALL RESISTANCES IN OHMS.
2.ALL CAPACITANCES IN MICROFARADS.

Figure 6.3 — Synthesizer Regulator Assembly Circuit Diagram
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SYNTHESIZER REGULATOR ASSEMBLY 724-0232
Parts List

SYNTHESIZER REGULATOR BOARD ASSEMBLY —

724-0232
Reference
Designation Description RF P/N
c1 Capacitor, Ceramic Monolythic, 0.1 UF +80% -20%;
25 Vdew C-5066
CR3 Diode, Silicon, Type 1N4454 CR-0705
CR4 Diode, Silicon, Type 1N4454 CR-0705
CRS Diode, Zenmer, 12V +5%, Type IN5243B CR-0261
Qi Transistor, Silicon, General Purpose, PNP, Type
2N4126 Q-0386
R33 Resistor, Carbon; 100 ohms £10%; 1/4W R-0012
R34 Resistor, Carbon; 12K +10%: 1/4W R-0037
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CHAPTER 7
RECEIVER MODULE

7.1 GENERAL

This chapter contains the detailed theory of opera-
tion of each assembly in the Receiver Module. Also
included are the necessary alignment and trouble-
shooting procedures to maintain the module and
assemblies to specified performance. Circuit dia-
grams and parts list of the Receiver Module and as-
semblies are included.

1.2 DETAILED THEORY OF OPERATION
7.2.1 GENERAL

The theory of operation of each of the assemblies
in the Receiver Module is presented in the follow-
ing paragraphs. Refer to chapter 4 for the overall
theory of the unit and of the Receiver Module.

7.2.2 FRONT END ASSEMBLY (724-1100)

Front End Assembly 724-1100 is designed to con-
vert the desired received signal progressively to
156.0 MHz (first if.) and to 500 kHz (second if.).
Injection signals for mixing are supplied by the
synthesizer module. One injection signal is at 156.5
MHz, while the other is always 156.0 MHz higher
than the desired operating frequency. Front End
Assembly 724-1100 consists of an input low pass
filter, an up-converter, a 156.0 MHz bandpass filter,
two if. amplifiers, and an agc diode, a down mixer,
a broadband output amplifier, and two injection
amplifiers each with a level detector diode.

The input received signal, from the antenna, is ap-
plied to pin A of J1101, where it is coupled through
a low pass filter to the signal port of up-converter
Al. The low pass filter, consisting of capacitors C3,
C4, C7 and C8, and inductors L1, and L2, atten-
uates all received signals that are above 35 MHz.
This prevents desensitization of the receiver by
large high frequency signals that are out of the de-
sired band. It also serves to attenuate the receivers
image response to the specified level, and prevent
undesired radiation of the receiver’s injection sig-
nals.

The output of the first local oscillator amplifier,
Ql, is coupled to the local oscillator port of up-
converter Al. The frequency of the first local oscil-
lator signal is controlled by the positions of the
FREQUENCY MHz switches, and is always 156.0
MHz higher than the desired operating frequency.
Transistor Q1 amplifies the first local oscillatorinput
signal to the level required to drive the up-converter,
Al. The collector of Q1 is broadly tuned by T1 to
cover the range of approximately 156 MHz to 186.0
MHz, which is the operating range of the first local
oscillator injection signal. Diode CR1 detects the
injection voltage being applied to up-converter Al,
and provides a control voltage proportional to the
injection level. This voltage is filtered by C5, L4,
and C2, and is coupled to pin E by R1. The control
dc voltage is applied to the synthesizer, by way of
the first local oscillator injection coax to control
the synthesizer output amplitude so that the in-
jection level at Al remains constant.

Up-converter Al is a balanced diode ring which
mixes the incoming signal from the antenna with
the first local oscillator injection, and produces sum
and difference frequencies. Bandpass filter FL1 se-
lects the difference frequency, which is 156.0 MHz,
as the first if. frequency. This if. signal is amplified
by Q2, a junction field effect transistor, and ap-
plied across age diode CR2. Diode CR2 is a PIN
type diode, whose rf resistance is controlled by
the delayed agc voltage applied to pin P by the
Detector/AGC assembly and causes the rf resistance
of CR2 to decrease as the delayed voltage decreases
toward zero. This decreases the load resistance on
Q2, and causes the gain of that stage to decrease.
This decrease continues until the output of the
front end assembly is reduced to the correct level,
at which point the delayed level applied to pin P
stabilizes and the gain of the front end assembly
remains constant until the received signal level
changes.

The if. signal appearing across CR2 is simultaneously
applied to Q3, which is a junction field effect tran-
sistor, where it is further amplified and then applied
to one of the control gates of the down mixer, Q4.
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Transistor Q4 is a dual insulated gate field effect
transistor, which mixes the first if. frequency (156.0
MHz) with the second local oscillator injection sig-
nal (156.5 MHz). The difference frequency, 500
kHz nominal, is selected by a low pass filter net-
work at the input to broadband amplifier Q5. The
low pass filter, consisting of capacitors C31, and
C33, and inductors L14, and L15 attenuates the
undesired sum mixing product and both the first
if. and second local oscillator frequencies.

Broadband amplifier Q5 and feedback ampilifier Q6,
Q7 provide the final amplification at the second if.
frequency (500 kHz) on the front end assembly.
The gain of Q5 is adjusted by variable resistor R26
to provide an overall gain of 23 dB in the front end
assembly. From the emitter of Q7 the receive out-
put signal is coupled through a series resonant filter
and two matching resistors to the receive output
terminals. Resistors R28 and R26 comprise the
feedback loop around feedback amplifier Q6, Q7,
and maintain constant gain in those stages. The
series resonant output filter is composed of capac-
itor C43 and inductor L21, which are resonant at
500 kHz, and serve to prevent undesired signals
from reaching Filter Assemblies 724-1150 and 724-
1175.

Second local oscillator amplifier Q8 is identical in
operation to Ql, and supplies a constant level in-
jection signal at 156.5 MHz to the second control
gate of down mixer Q4. Diode CR3 is identical in
operation to CR1, and supplies a control voltage to
the synthesizer module in the same fashion.

7.2.3 FILTER ASSEMBLIES (724-1150 and 724-
1175)

Usb/Am. Filter Assembly 724-1150 selects the up-
per sideband or am. if. signal where as the Lsb/Cw
Filter Assembly 724-1175 selects the lower side-
band or cw if. signal. Selection of the proper side-
band if. signal or am. if. signal is accomplished by
filters, either mechanical or ceramic, which are in-
serted into the signal flow by diode switches. Each
assembly consists of four diode switches (two input/
output pairs), two filters (the cw filter on the 724-
1175 assembly is optional), two integrated circuit
if. amplifier stages, an emitter follower output
stage, and an input buffer amplifier stage. With the
exception of different filters, the two assemblies
are identical in circuitry and operation. In the fol-
lowing theory of operation discussion the stages
and filters of each assembly are explained sepa-
rately.
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The nominal 500 kHz second if. received signal is
amplified by input buffer amplifier Q1 and applied
to the two input diode switches, CR]1 and CR2.
Depending on the mode selected by the operator,
one of the diode switches will be forward biased to
couple the received signal to the filter correspond-
ing to the operating mode. The filtered if. output
signal from the selected filter is coupled through
the output diode switch, either CR3 or CR4, to
the input of first if. amplifier Al. If. amplifier Al
and A2 are integrated circuit amplifiers with their
gain controlled by the age signal from the Detector/
Agc Assembly. From the output of second if. am-
plifier A2 the received signal is applied to emitter
follower Q2. Emitter follower Q2, provides imped-
ance matching for the output signal to the input of
the Detector/Agc Assembly.

a. Input Buffer Amplifier Q1

Input buffer amplifier Q1 provides the initial
amplification of the nominal 500 kHz if. signal
from Front End Assembly 724-1100. The input sig-
nal is coupled to the base of Q1 by capacitor Cl,
amplified, and applied to diode switches CR1, CR2
by capacitors C4. The collector circuitry of Q1 is
tuned to 500 kHz by T1 and C7 for increased se-
lectivity of the received signal.

b. Diode Switches CR1/CR3, CR2/CR4

Diode switches CR1/CR3 and CR2/CR4 insert
the proper filter into the received if. signal path and
couple the filter if. output signal to first if. am-
plifier Al. Filter FL1 (usb filter on 724-1150 as-
semblies or Isb filter on 724-1175 assemblies) is in-
serted into the if. signal path by diodes CR1 and
CR3. The diodes are forward bias by a positive dc
voltage at pin H, filter number one command. Filter
FL2 (am. filter on 724-1150 assemblies or cw filter
(optional) on 724-1175 assemblies) is inserted into
the if. signal path by diodes CR2 and CR4. These
diodes are forward bias by a positive dc voltage at
pin J, filter number two command.

c. Usb Filter (FL1) 724-1150 Assemblies

Usb filter on the 724-1150 assembly selects the
higher frequency usb if. signal from the received
signal. A mechanical filter, usb filter FL1 provides
a passband of 500.3 kHz to 503.5 kHz with an
adjacent sideband rejection of greater than 50 dB.
The filter is selected by the USB or ISB positions
of MODE switch and is inserted into the signal
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path by diode CR1 and capacitor C31. The output
is coupled to first if. amplifier Al by capac1t0rs
C33, C13 and diode CR3.

d. Lsb Filter (FL1) 724-1175 Assemblies

Lsb filter on the 724-1175 assembly selects the
lower frequency Isb if, signal from the received sig-
nal. A mechanical filter Isb filter FL1 provides a
passband of 496.5 kHz to 499.7 kHz with an adja-
cent sideband rejection of greater than 50 dB. The
filter is selected by the LSB or ISB positions of the
MODE switch and is inserted into the signal path
by diode CRI1 and capacitor C31. The output is
coupled to first if. amplifier Al by capacitors C33,
C13, and diode CR3.

e. Am. Filter (FL2) 724-1150 Assemblies

Am. filter on the 724-1150 assembly provides
filtering of the received signal to select the received
am. if. signal, upper sideband plus carrier. A ce-
ramic filter, am. filter FL2 provides a nominal 10
ke bandwidth at 6 dB centered at 500 kHz. The
filter is selected by the AM position of MODE
switch and is inserted into the signal path by diode
CR2, capacitor C32, and resistor R30. The output
is coupled to first if. amplifier Al by resistor R31,
capacitors C34, C13, and diode CR4.

f. Cw Filter (FL2) (Optional) 724-1175 Assem-
blies

Cw filter on the 724-1175 assemblies provides a
narrow bandwidth of 500 Hz for cw signals cen-
tered at 501.000 kHz. Adjacent channel sideband
rejection is greater than 60 dB. The filter is se-
lected only by the CW position of the MODE
switch. It is inserted into the if. signal path by
diode CR2 and capacitor C32. The output is cou-
pled to first if. amplifier A1 by capacitor C34, C13,
and diode CR4.

g. First If. Amplifier Al

If. amplifier Al, an integrated circuit amplifier,
provides the initial amplification of the filtered if.
signal. The input circuitry is tuned to 500 kHz by
T2 and C14 to provide additional selectivity of the
received signal.

Gain control for Al is provided by the agc voltage
applied to pin L of J1151 from the Detector/Agc
Assembly. The output level from Al, applied to

A2, is adjusted by the position of agc threshold
control R17 for the overall gain of the assembly.
The output if. signal at R17 is coupled by C19 to
T3.

h. Second If. Amplifier A2

Second if. amplifier A2 provides the final ampli-
fication of the filtered if. signal. The input signal is
applied to A2 by transformer T3, tuned to 500
kHz for selectivity of the received signal. The agc
signal at pin L is also applied to A2 for gain con-
trol. Transformer T4, resistor R24, and capacitor
C26 provide a tuned output circuit centered at 500
kHz.

i. Emitter Follower Q2

Emitter follower Q2 provides the impedance
match for the output signal at pin U. Capacitor
C27 couples the input signal to Q2 from transform-
er T4. The output if. sagnal is coupled by C28 and
R24 to pin U.

7.2.4 DETECTOR/AGC ASSEMBLY (724-1200)

Detector/Agc Assembly 724-1200 contains the cir-
cuitry for detecting the audio intelligence from the
500 kHz if. signal. The assembly also provides the
age voltage, derived from the received signal level,
to Front End Assembly 724-1100 and to the as-
sociated channel Filter Assembly 724-1150 or 724-
1175.

The nominal 500 kHz received second if. signal
from the Filter Assembly is applied at pin A of
J1201 and coupled to product detector Al and to
am./agc amplifier Q1.

For ssb operation a 500 kHz reference signal is ap-
plied to product detector Al. This signal is derived
from a 1 MHz reference signal (Synthesizer Module
local oscillator number three output) applied to pin
D of J1201. The 1 MHz reference signal is shaped
by Q3 and applied as a clipped sine wave to divide
by two flip-flop A2. Diodes CRI1 and CR2 pro-
vide additional shaping of the input waveform. In
product detector A1l the two signals are mixed with
the resultant audio signal recovered at pin 6 by a
low pass filter consisting of C13, C17, and R19.
The audio signal is then applied to preamplifier/
mode switch Q4. Transistor Q4 is switched on (for-
ward biased) by the ssb command signal at pin J of
J1201. The audio output from Q4 is applied to
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line amplifier A4 and to monitor output, pin K of
J1201.

The second if. signal at QI is amplified by QI and
Q2 and applied to am./agc detector and agc am-
plifier A3 at pins 6 and 3.

The signal at pin 6 is applied to the agc detector
and agc amplifier circuitry in A3 with the resulting
age signal extracted at pin 9 of A3. From pin 9 the
age signal is applied to pin 13 of J1201 (agc output
to the associated Filter Assembly) and to R36 (de-
layed agc threshold adjust).

Variable resistor R36 is adjusted to provide a de-
layed agc voltage output at pin 14 of J1201, only
for received signals that are too large to be effec-
tively controlled by the agc signal at pin 13. The
delayed agc signal is applied to the if. amplifier in
the Front End Assembly to reduce the overall gain
of the unit.

The agc signal is also applied to “S” meter amplifier
Q6. Transistor Q6 provides an output signal at pin
12 of J1201, that reflects the signal strength of the
received rf signal. This signal is selected by the
SIGNAL STRENGTH position of the associated
meter switch to provide a visual indication on the
meter. Received am. signals at pin 6 of A3 are de-
tected with the audio signal recovered by the low
pass filter at pin 7 of A3. The higher frequency rf
signal is shunted to ground by C20. The am. audio
signal is then applied to preamplifier/mode switch
QS. Transistor Q5 is forward biased by the am.
command mode at pin 10 of J1201, to provide the
initial amplification of the detected am. audio sig-
nal. From Q5 the audio signal is coupled to line
amplifier A4 and to monitor output, pin K of
J1201.

The audio output of line amplifier A4, a balanced
600 ohm audio signal, is applied to pins V and T of
J1201 and to the base of audio level meter ampli-
fier Q9. Variable resistor R38 provides output con-
trol of the line amplifier. The audio output of Q9
is rectified by diode bridge CR5-CR8 and applied
as a dc output voltage to pins S and U of J1201.
The amplitude of the dc voltage reflects the audio
levet of the received signal.

7.2.5 SPEAKER DRIVER AND SQUELCH GATE
ASSEMBLY (724-1250)

Speaker Driver and Squelch Gate Assembly 724-
1250 provides the final stage of audio amplification
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and squelch control for the front panel speaker,
PHONES jack, and rear panel remote speaker out-
put terminal. The assembly consists of a squelch
gate diode, a two transistor squelch comparator
circuit, and an audio power amplifier. The audio
output signal after amplification is applied to the
front panel PHONES jack and to the SPEAKER
switch. SPEAKER switch applies the audio signal
to either the front panel speaker or rear panel re-
mote speaker output terminal or both.

Audio signals from the MODE switch are applied to
the cathode of squelch gate diode CR1. The dc volt-
age at the cathode of CRI is controlled by the
squelch comparator circuits to block the audio sig-
nal from the audio power amplifier when the signal
level is below a predetermined level. This is accom-
plished by comparing the detected agc voltage, in-
dicating the relative level of the rf signal, with an
adjustable dc voltage controlled by the SQUELCH
control. The position of the SQUELCH control de-
termines the value of agc voltage at Q1 necessary to
forward bias CR4. When forward biased, CR4 cou-
ples the audio signal to Al where it is power am-
plified and applied to the output terminal, pin V of
J1251.

7.3 PERFORMANCE CHECKS

Performance checks for the receiver module are
presented in chapter 5 of this manual, paragraphs
5.3.4 through 5.3.8. If the unit fails one or more of
the receiver module checks refer to the trouble-
shooting table in chapter 5 and to the Receiver
Module troubleshooting procedures in this chapter.

NOTE

For those checks that are only slight-
Iy out of tolerance perform the align-
ment procedures presented in this
chapter. If the step is still out of
tolerance proceed with the trouble-
shooting procedures of this chapter.

1.4 FAULT ANALYSIS

The Receiver Module fault analysis table is pre-
sented in the following sub paragraphs. This table
is designed to isolate a faulty assembly first and
then a faulty stage. If the defective assembly has
already been isolated, by substitution, then the
technician can proceed directly to the appropriate
paragraph and proceed from there to isolate the
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faulty stage. Once a defective stage has been found
refer to the appropriate circuit diagram and make
voltage checks to locate the faulty component. Sus-
pected faulty assemblies can be verified by substi-
tution with a known good assembly.

NOTE

After a defective assembly or com-
ponent has been replaced proceed to
the alignment procedures located in
this chapter.

7.4.1 TEST EQUIPMENT
NOTE

The following test equipment or
equivalent is required to perform
the following procedures.

a. Rf Signal Generator — HP, Model 606

b. Rf Vtvm — Boonton, Model 91C

¢. Oscilloscope — Tektronix, Model 453

7.4.3 FRONT END ASSEMBLY

d. Dc voltmeter — HP, Model 410C

e. Extender — RF Communications, RF P/N 724-
0060

f. Coaxial cable terminated with male BNC con-
nectors.

g. Coaxial adapter BNC to miniature — Sealectro
No. 51-074-6800

7.4.2 PRELIMINARY

a. At rear panel connect rf signal generator to
RF INPUT connector J1.

b. Set rf signal generator at 1.6 MHz, cw output
at 150 mVrms.

c. At RF-505 set FREQUENCY MHz switches
at 1.60000 MHz, set MODE switch at OFF. Set
SPEAKER switch at LOCAL, RF GAIN control
fully clockwise, and SQUELCH control fully coun-
terclockwise. Set PRESELECTOR switch at OUT.

d. At RF-505 remove top and Receiver Module
covers.

STEP TEST EQUIPMENT
NO. AND TEST POINT

PROCEDURE PERFORMANCE

1. Perform the preliminary procedures outlined in paragraph
7.4.2.

P1004 {(green}.

Remove both Filter Assemblies and both Detector/Agc
Assemblies from the Receiver Module. Using assembly
extender (RF P/N 724-0060) extend the Front End
Assembly for access.

At the Receiver Module disconnect P1002 {yellow) and

2. Rf vtvm at junction of L2, At rf signal generator set rf output level at 80 mVrms and 165 £20 mVrms

Assembly.

C8 and A1 on Front End measure rf signal on Front End Assembly.

3. Rf vtvm at P1002 (yellow). Terminate rf vtvm probe with 50 ohms. Set Mode switch 150 +50 mVrms

at LSB and measure first local oscillator injection signal
from Synthesizer Module. If signal is absent or incorrect
refer to Synthesizer Module troubleshooting procedures.
Reconnect P1002 to Receiver Module.

4, Rf vtvm at P1004 {green). Terminate rf vtvm probe with 50 ohms. Set MODE switch | 100 50 mVrms

at LSB and measure second local oscillator injection signal
from Synthesizer Module. If signal is absent or incorrect
refer to Synthesizer Module troubleshooting procedures.
Reconnect P1004 to Receiver Module.

5. Rf vtvm at junction of FL1 Set rf signal generator output at 80 mVrms and fine tune 25110 mVrms

and C12, for a peak indication on the rf vtvm. Rotate FREQUENCY
MHz switches and observe a decrease in the indication on
the rf vtvm. Return switches to their original positions.
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7.4.3 FRONT END ASSEMBLY (CONT.)

PROCEDURE

PERFORMANCE

At rf signal generator set output at 16 mVrms. Measure

the voltage on the rf vtvm.

At rf signal generator set output at 15 mVrms and fine tune
frequency for a peak indication on the rf vtvm. Rotate
FREQUENCY MHz switches and observe a decrease in the
indication on the rf vtvm, Return switches to their original

At rf signal generator set output at 1.5 mVrms, Measure
voltage on the rf vtym.

STEP TEST EQUIPMENT
NO. AND TEST POINT
6. Rf vtvm at junction of C25
and L10.
s Rf vtym at collector of Q5.
positions.
8, RF vtvm at junction of L21
and C43.
9. Same as step 8.

Using.a 10,000 chm resistor, connect pin P of J1101 to
ground. Measure voltage on the rf vivm.

150 £50 mVrms

18 £5 mVrms

100 £25 mVrms. The
level is adjustable by R26.

45 £13 mVrms.

7.4.4 LSB/CW FILTER ASSEMBLY

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Perform the preliminary procedures outlined in paragraph
7.4.2. .
"Remove both Detector/Agc Assemblies from the Receiver
Module.
NOTE
The Front End Assembly must be in-
stalled and operating within specifi-
cations for the following procedures.
Extend Lsb/Cw Filter Assembly 724-1175 using the
RF P/N 724-0060 extender.
2. Rf vtvm at pin V of J1175. Set MODE switch at LSB. At rf signal generator adjust 100 mVrms.
output level and frequency adjust controls for a peak
indication on the rf vtvm of 100 mVrms.
3. Rf vtvm at junction C4, CR1 Measure voltage. 600 £100 mVrms.
and CR2.
4 Rf vtvm at junction of CR1 Measure voltage. Observe zero indication with MODE 600 £100 mVrms.
and C31. switch at USB, AM, and CW.
NOTE
Do not perform steps 5 and 6 if the
optional cw filter is not installed on
the 724-1175 Assembly.
5. Rf vtvm at junction of CR2 Measure voltage with MODE switch at CW. Observe zero 600 +100 mVrms.
and C32, indication with MODE switch at LSB, USB, AM, and ISB.
6. Rf vtvm at cathode of CR3. Set MODE switch at CW. At rf signal generator fine tune 200 £50 mVrms.
frequency for a peak indication on the rf vivm,
7. Rf vtvm at cathode of CR3. Set MODE switch at LSB. At rf signal generator fine tune °| 275 50 mVrms.
frequency for a peak indication on the rf vtvm.
8. Rf vtvm at pin 6 of A1, Measure voltage. 75 £25 mVrms.
9, Rf vtvm at pin 6 of A2, Measure voltage. 500 +100 mVrms.
10. Rf vtvm at pin A of J1151. Measure voitage. 750 +£250 mVims.
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7.4.5 USB/AM FILTER ASSEMBLY

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Perform the preliminary procedures outlined in paragraph
74.2.
Remove both Detector/Agc Assemblies from the Receiver
Modute.
NOTE
The Front End Assembly must be in-
stalled and operating within specifica-
tions for the following procedures.
Extend Usb/Am Filter Assembly 724-1150 using the
RF P/N 724-0060 extender.
2. Rf vtvm at pin V of J1150 Set MODE switch at USB. At rf signal generator adjust 100 mVrms,
output tevel and frequency adjust for a peak indication
of 100 mVrms.
3. Rf vtvm at junction of C4, Measure voltage. 600 +£100 mVrms.
CR1 and CR2.
4. Rf vtvm at junction of CR1 Measure voltage. Observe zero indication with MODE 600 £100 mVrms and zero.
and C31. switch at LSB, AM, and CW.
5. Rf vtvm at junction of CR2 Measure voltage with MODE switch at AM, Observe zero 600 £100 mVrms and zero.
and C32. indication with MODE switch at USB, LSB, CW and ISB.
6. Rf vtvm at cathode of CR3. Set MODE switch at USB. At rf signal generator fine tune | 275+25 mVrms.
frequency for a peak indication on the rf vtvm.
7. Rf vtvm at cathode of CR3. Set MODE switch at AM. At rf signal generator set output
for 30% modulation at 1000 Hz and fine tune frequency
for a peak indication on the rf vtvm.
8. Rf vtvm at pin 6 of A1. Measure voltage. 200 25 mVrms.
9. Rf vtvm at pin 6 of A2, Measure voltage. 700 1100 mVrms.
10. Rf vtvm at pin A of J1151, Measure voitage. 1.25 £0.25 Vrms.

NOTE

The Performance Standard values listed
above for steps 8, 9, and 10 are typical
for assemblies aligned with factory test
fixtures. The position of R17, which is
adjusted to control the overall gain of
the Receiver Module, will affect these
readings. If R17 is re-adjusted for the
value of step 8 then the alignment pro-
cedures must be re-checked, paragraph
7.5.

7.4.6 LSB/CW DETECTOR/AGC ASSEMBLY

STEP
NO.

TEST EQUIPMENT
AND TEST POINT

PROCEDURE

PERFORMANCE

Perform the preliminary procedures outlined in paragraph
7.4.2.

Remove both Detector/Agc Assemblies from the Receiver
Module.
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Fault Analysis

7.4.6 LSB/CW DETECTOR/AGC ASSEMBLY (CONT.)

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. NOTE
(Cont.)
The Front End Assembly and both
Filter Assemblies must be installed
and operating within specifications
for the following procedures.
Connect the extender into P1201 on the Receiver Module
mother board, Isb position. Do not connect the Lsb/Cw
Detector/Agc Assembly to the extender at this time.
2. Rf vtvm at pin A of extender Set MODE switch at LSB and adjust rf signal generator 100 mVrms,
724-0060. for a peak output at 100 mVrms.
3. Set MODE switch at OFF and connect the Lsb/Cw
Detector/Agc Assembly to the extender. Set MODE switch
at LSB.
4. Oscilloscope probe at Measure indicated sine wave. 3 volts peak-to-peak 1usec
cathode of CR2. period.
5. Oscilloscope probe at pin 8 Measure indicated square wave.
of A2, g
}-—2 us-{
6. Dc voltmeter probe at pin J Measure paositive dc voltage with MODE switch at LSB and w
of J1201. ISB. Observe zero indication with MODE switch at USB, l 3.:'
CW, and AM.
7. Oscilloscope probe at junc- Set MODE switch at LSB and fine tune rf signal generator | Sine wave, 400 £50 mVrms.
tion of R19 and C18, frequency control for a peak indication on the dispiayed peak-to-peak. Period variable
waveform, with rf signal generator fre-
quency control.
8. Oscilloscope probe at pin 3 Same as step 7. Same as step 7 with a 7 1
of A3. volt peak-to-peak sine wave.
9. Oscilloscope probe at pin 6 Same as step 7. Same as step 7 witha 5 +1
of A3. voit peak-to-peak sine wave.
NOTE
The value listed below for step 10 is
typical. Actual measurements depend
on position of R38 and will vary de-
pending on system application.
10. Oscilloscope probe at col- At rf signal generator set output level at 1 mVrms, Set Sine wave 3 £0.5 volts peak-
lector of Q9. LSB/CW Meter switch at AUDIO LEVEL. to-peak. Period variable with
rf signal generator frequency.
Observe LSB/CW meter indi-
cation of +4 dBm.
1. Oscilloscope probe at pin K Same as step 10. Sine wave 600 £100 mV
of J1201, peak-to-peak. Period variabie
with rf signal generator fre-
quency.
12, Dc voltmeter at TP2, Disconnect rf signal generator and measure voltage. Less than 0.5 Vdc,
13. Dc voltmeter at TP1. Same as step 12. +10+1 Vdc.
14. Dc voltmeter at TP2. Reconnect rf signal generator. Set MODE switch at USB. +4 +1 Vdc.
Increase output level at rf signal generator until dc volt-*
meter indication starts to increase. Repeak dc voltmeter
indication using the frequency control. Adjust output
level at rf signal generator to 1 mVrms.
16. Dc voltmeter at TP1, Reduce rf signal generator output to zero and measure 104+1 Vdc and 8 £1 Vdc.

voltage. Increase rf signal generator output to 100 mVrms
and record indication on dc voltmeter.
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7.4.7 USB/AM DETECTOR/AGC ASSEMBLY

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Perform the preliminary procedures outlined in paragraph
7.4.2.
Remove both Detector/Agc Assemblies from the Receiver
Module.
NOTE
The Front End Assembly and both
Filter Assemblies must be installed
and operating within specifications
for the following procedures.
Connect the extender into P1202 on the Receiver Module
mother board, usb position. Do not connect the Usb/Am.
Detector/Agc Assembly to the extender at this time.
2, Rf vtvm at pin A of extender Set MODE switch at USB and adjust rf signal generator for | 100 mVrms.
724-0060 a peak output at 100 mVrms.
3. Set MODE switch at OFF and connect the Detector/Agc
Assembly to the extender. Set MODE switch at USB.
4, Oscilloscope probe at cathode Measure indicated sine wave, | 3 volts peak-to-peak 1y sec
of CR2. period.
-2us —i
B Oscilloscope probe at pin 8 Measure indicated square wave,
of A2. e
.
B. Dc voltmeter probe at pin J Measure positive dc voltage with MODE switch at USB and |+12 £1 Vde and zero.
of J1201, ground lead at ISB. Observe zero indication with MODE switch at LSB,
chassis. CW, and AM.
7. Dc voltmeter probe at pin 10 Measure positive dc voltage with MODE switch at AM. Ob- | +12+1 Vdc and zero.
of P1201, ground iead at serve zero indication with MODE switch at LSB, USB, CW,
chassis. and ISB.
8. Oscilioscope probe at junction Set MODE switch at USB and fine tune rf signal generator | Sine wave, 400 mV peak-to-
of R19 and C18. frequency controi for a peak indication on the displayed peak, £50 mV. Period vari-
wave form. able with rf signal generator
frequency control.
9. Oscilloscope probe at pin 3 Set MODE switch at USB and fine tune rf signai generator | Sine wave, 7 £1 volts peak-
of A3, frequency control for a peak indication on the displayed to-peak. Period variable
waveform. with rf signal generator fre-
quency control.
10. Oscilloscope probe at pin 6 Same asstep 9. Same as step Q witha 5 +1
of A3. volt peak-to-peak sine wave.
1. Oscilloscope probe at junction | Set MODE switch at AM. Set rf signal generator for 30% Sine wave 150 +25 mV
of C21 and base of Q5. modutation at 1000 Hz. Fine tune frequency control for peak-to-peak at 1000 Hz.
a peak indication.
NOTE
The value listed below for step 12 is
typical. Actual measurements depend
on position of R38 and will vary de-
pending on system applications.
12, Oscilloscope probe at col- Set MODE switch at USB. At rf signal generator set out- Sine wave 3 +0.5 volts

lector of Q9.

put for cw at 1 mVrm output. Fine tune frequency con-
trol for a peak indication. Set USB/AM. Meter switch at
AUDIO LEVEL.

peak-to-peak. Period variable
with rf signal generator fre-
quency control. Observe front
panel USB/AM. meter indi-
cates +4 dBm.

79



RECEIVER MODULE

Fault Analysis

7.4.7 USB/AM DETECTOR/AGC ASSEMBLY (CONT.)

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
13. Oscilloscope probe at pin K MODE switch at USB. Set rf signal generator to cw at 1 Sine wave, 600 +100 mV
of J1201. mVrm output. Fine tune frequency control for a peak peak-to-peak. Period variable
indication. with rf signal generator fre-
quency control.
MODE switch at AM. Set rf signal generator to 65% Sine wave, 400 mVrms peak-
modulation at 1000 Hz and 1 mVrms output. to-peak at 1000 Hz.
4. Dc voltmeter at TP2. Disconnect rf signal generator and measure voltage. Less than 0.5 Vdc.
15, Dc voltmeter at TP1. Disconnect rf signal generator and measure voltage. +10 Vdec.
16. Dc voltmeter at TP2. Reconnect rf signal generator. Set MODE switch at USB. +4 +1 Vde.
Increase output level at rf signal generator until dc volt-
meter indication starts to increase. Repeak voltmeter
indication using the frequency control. Adjust output at
rf signal generator to 1 mVrms.
17. Dc voltmeter at TP1. Reduce rf signal generator output to 2ero and measure 10+1 Vdc and 8 £1 Vdec.

voltage. Increase rf signal generator ocutput to 100 mVrms
and measure voltage on voltmeter.

7.4.8 SPEAKER DRIVER AND SQUELCH GATE ASSEMBLY

STEP
NO.

TEST EQUIPMENT
AND TEST POINT

PROCEDURE

PERFORMANCE

Dc voltmeter at pin D of
J1251
Dc voitmeter at pin H of
J1251

Oscilloscope probe at TP1.

Oscilloscope probe at TP2,

Perform the preliminary procedures outlined in paragraph
742,

NOTE

All Receiver Module assemblies must
be installed and operating within speci-
fications for the following procedures.

Remove the Speaker Driver and Squelch Gate Assembly
from the module and reinstall it using the 724-0060 ex-
tender.

Set MODE switch at LSB and adjust rf signal generator
frequency control for a peak indication on the front panel
LSB/CW meter. Set SPEAKER switch at OFF.

Rotate SQUELCH control from the fuil counterclockwise
stop fully clockwise and observe voltage on voltmeter.

At rf signal generator vary output from zero to 30 mVrms
and observe voltage on voitmeter.

Measure displayed sine wave with VOLUME control fully
clockwise, Rf signal generator at 30 mVrms.

Measure displayed sine wave. Adjust rf signal generator
output until wave form just starts to clip.

From 2.0 to 8.0 £1 Vdc.

From O to 6 £1 Vdc.

550 +50 mVrms peak-to-peak.

Sine wave 5 +1 volts peak-
to-peak.
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7.5 ALIGNMENT PROCEDURES
All testing on the Receiver Module is done with the
module installed in the RF-505. However, printed

circuit card assemblies are removed and installed
during test.

i CAUTION i

At front panel, set MODE switch at
OFF whenever removing or install-
ing assemblies.
7.5.1 TEST EQUIPMENT
NOTE
The following test equipment or
equivalent is required to perform
the following procedures.
a. Oscilloscope - Tektronix, Model 531
b. Ac vtvm - Hewlett-Packard, Model 300 E
¢. Dc vom — Simpson, Model 260

d. Rf signal generator (hf) — Hewlett-Packard,
Model 606B

e. Rf signal generator (vhf) — Hewlett-Packard,
Model 608

f. Rf Vtvm — Boonton, Model 91H

g. 50 ohm probe termination for rf vtvm — Boon-
ton, Model 91-8B

h. Frequency counter — Hewlett-Packard, Model
5245L

i. Headphones —
j. Card extender — RFC, P/N 724-0060
k. Adjusting tool — JFD, No. 5284
1. BNC “T” connector
m. BNC to miniature coax connector cable
n. BNC to clips cable
7.5.2 PRELIMINARY
a. Remove cover from Receiver Module.

b. With card extender, extend Front End As-
sembly 724-1100.

¢. Remove protective covers from C16 and C23.

d. Disconnect P1002 (yellow) and P1004 (green)
from Receiver Module,

e. At front panel, set MODE switch at USB.

VHF RF

SIGNAL
GENERATOR

I“ S ST —— R E——
150 PF |
‘”°.$2 . RF P/N | ]
J100s c-2263 | BNC
. Ifa Y > e |
H H LAY 1 4 T
H ] CONNECTOR |
¢ |
COAX CONNECTOR. |
RF P/N LGN i |
P-0032 RF P/N 4
L-06186 e
NEG
LEAD
150 PF
RF P/N
c-2263
500
PROBE
TERMINATION
To POS
PIN-C LEAD oc RF

OF CARO VYOM
EXTENDER

VTVM

Figure 7.1 — Front End Assembly Test Set-Up
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Alignment
7.5.3 PROCEDURES
STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Connect the test equipment to | Calibrate {vhf) rf signal generator frequency to 170 MHz.
the fabricated test circuit as Set output level at -20 dBm, cw.
shown in figure 7.1 and ener-
gize, Connect to coax connector
on the test circuit to J1002
{yellow) on Receiver Module.
2. Same as step 1. Set MODE switch at USB. {ncrease (vhf) rf signal genera- Less than -2 dBm.
tor output until dc vom indicates 1.7 volts. Adjust T1 on
Front End Assembly for a peak indication while reducing
rf generator output level to prevent vom indication from
exceeding 1.7 volts, Record final output level of {vhf} rf
signal generator when T1 is adjusted for a peak.
3. Same asstep 1. Calibrate {vhf) rf signal generator at 167 MHz, Adjust Less than -2 dBm.
output level until vom indicates 1.7 volts. Record output
tevel of {vhf) rf signal generator.
4, Same as step 1. Calibrate {vhf} rf signal generator at 186 MHz. Adjust Less than -2 dBm and within
output level until vom indicates 1.7 volts. Record output +1 dB of values recorded in
level of (vhf) rf signal generator. steps 2 and 3.
NOTE
If the difference between the levels
of steps 2, 3, and 4 are not within
+1 dB then set the rf signal generator
at the frequency which provided the
highest reading. Adjust T1 so that the
correct reading is the average of the
levels obtained in steps 3 and 4. Ex-
ample:
Step 3 level -3 dBm
Step 4 level -5 dBm
Set rf signal generator to step 3 and
set output to
.3)+ (-
Q}?QL = 4 dBm
and adjust T1 for exactly 1.75 volts.
5. Remaove fabricated test Repeat steps 2, 3, and 4 adjusting T3 in step 2 instead of Same as steps 2, 3, and 4,
circuit from J1002 T1.
{yellow) and connect
it to J1004 (green) on
Receiver Module,
6. Remove the fabricated At the Receiver Module remove both Filter Assemblies,
test circuit from J1004, 724-1150 and 724-1175. Set MODE switch at LSB and
Reconnect P1002 and FREQUENCY MHz switches at 14,0000 MHz, RF GAIN
P1004 to the Receiver control fully clockwise, PRESELECTOR select switch at
Module. Connect rf QUT. At (hf) rf signal generator set output to cw, 14.0
vtvm to pin M of J1101 MHz at -40 dBm, Fine tune (hf} rf signal generator fre-
on Front End Assembly. quency for a peak indication on the rf vtvm,
Connect (hf} rf signat
generator to J1, RF
INPUT on rear panel
of RF-505.
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7.5.3 PROCEDURES (CONT.)
STEP TEST EQUIPMENT
NQ. AND TEST POINT PROCEDURE PERFORMANCE
6.
{Cont.)
[ aumon |
Do not set (hf} rf signal generator
output level above +10 dBm while
connected to J1. If a peak indication
canitot be obtained with the rf vtvm
at the 0 mVrms range switch range
switch to next lower scale. Perform
the following steps and return the rf
vivm to the 30 mVrms range as soon
as possible without exceeding the +10
dBm input limit.
7. Same as step 6. At Front End Assembly tune C23, C16, and C13 in order
listed for maximum reading on rf vtvm while reducing
{hf} rf signal generator output level so that rf vtvm reading
does not exceed 30 mVrms,
8. Same as step 6. Repeat step 7 until no further improvement can be ob-
tained in rf vtvm reading.
9, Same as step 6. Adjust (hf) rf signal generator output level until rf vivm {Hf) rf signal generator outpu?
indicates 32 mVrms, level should be less than -43
dBm.
10. Same as step 6. Set {hf) rf signal generator output level at -40 dBm,
Adjust R26 for an indication of 32 mVrms on the rf
vtvm.
1. Same as step 6. Connect pin D to pin C of J1101 through a 220 ohm Rf vivm should read less *
resistor. [ncrease (hf) rf signal generator output level to than 10 mVrms,
0dBm.
{ eaumion |
Return (hf} rf signal generator output
level to -40 dBm before removing
resistor.
12, At J1161 connect Remove both Detector/Agc Assemblies and the 724-1100 Peak indication.
{hf) rf signal generator Front End Assembly. Extend 724-1150 Usb/Am. Filter
probe to pin V of Assembly. Set rf signal generator to 500 kHz with enough
724-1160 assembty, output to read 256 mVrms on the rf vtivm, Tune T1 through
ground probe to pin T4 while reducing rf signal generator output so that rf
U. Connect frequency vtvm reading never exceeds 30 mVrms.
counter to uncalibrated
output on rf signal
generator. Connect
oscilloscope and rf vtivm
probes to pin A, ground
probes to pin U of
J11561,
13. Same as step 12 At front panet, check MODE switch for USB position, Qutput should be at Jeast 20
Set rf signa! generator for 501 kHz, 10 uVrms cw input. mvrms.
14, Same asstep 12, At front panel, set MODE switch at AM, Set rf signal No distortion on oscilloscope
generator at 500 kHz, 80% 1 kHz modulation, 10 mVrms display.
input.
15, Connect test equipment Replace 724-1150 assembly and extend Lsb/Cw Fitter

to 724-1175 assembly as
instep 12,

Assembly. Perform same test procedure of steps 12 and 13
with rf signal generator, oscilloscope, and rf vitvm at J1176
pins instead of J1151.
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7.5.3 PROCEDURES (CONT.)

STEP
NO.

TEST EQUIPMENT
AND TEST POINT

PROCEDURE

PERFORMANCE

16.

17

18.

19.

20.

21,

22,

23,

24,

25,

26.

27.

Same as step. 12,

Same as step 12,

At J1201 connect

(hf) rf signal generator
probe to pin A, ground
probe to pin B. Con-
nect oscilloscope probe
to pin K, ground probe
to pin B. Connect dc
vom probe to TP2,
ground probe to TP4,

Disconnect oscillo-
scope probes. Con-
nect oscilloscope and
ac vivim probes across
pins V and T of J1201.

Same as steps 18 and 19.

Disconnect alt test
equipment.

Connect {hf) rf signal
generator to J1, RF
INPUT, on back
panel,

Same as step 22,

Same as step 22. Connect
ac vtvm probe to pin K,
ground probe to pin B,

Same as step 22.

Disconnect ac vtvm
from pins K and B and
connect to USB/AM
AUDIO QUT terminals
on TB1 on back panel.
Connect oscilloscope
probe to TP3 on Usb/
Am. Detector/Age As-
sernbly, ground probe
to TP4 (hf) rf signal
generator same as pre-
vious step 22,

Same as step 26.

At front panel sst MODE switch at LSB. Set rf signal generator
for 499 kHz, 10 uVrms cw input.

At front panel set MODE switch at CW. Sweep rf signal
generator through passband.

At front panel set MODE switch at AM. Remove Usb/Am,
Filter Assembly 724-1150, Extend Usb/Am. Detector/Agc
Assembly, Set rf signal generator for 500 kHz, 30% TkHz
modutation. Adjust rf generator output until oscilloscope
indicates 0.1 V peak-to-peak. Tune T1 for maximum output.

Set rf signal generator output at 3 mVrms.

Exchange LSB/CW Detector/AGC Assembly for Usb/Am.
Detector/Agc Assembly and repeat two preceeding steps,
19 and 20.

Reinstall both Detector/Age Assemblies.

Extend Usb/Am. Filter Assembly, 724-1150, At front panel,
set MODE switch at USB, FREQUENCY MHz switches at
4.0000 MHz, VOLUME control fully counterclockwise, RF
GAIN fully clockwise, USB/AM Meter switch at AUDIO
LEVEL. Set rf signal generator at 4.0 MHz cw at an output
level of 6 uVrms. Adjust frequency for maximum indication
on USB/AM. meter,

At front panel set USB/AM meter switch at SIGNAL
STRENGTH. Adjust age threshold control, R17, on Filter
Assembly until USB/AM meter just begins to read up-scale.

Replace Filter Assembly. Extend USB/AM Detector/AGC
Assembly. Reduce rf signal generator output level to 0. Note
dB level on ac vivm. Increase rf signal generator output level
with ac vtvm reading increases by 10 dB. Vary frequency
slightly to achieve maximum vtvm reading.

At front panel set MODE switch at AM., Set rf signal
generator at 30% 1 kHz modulation at 0 uVrms. Note dB level
on ac vtvm., Increase rf signal generator output level until ac
vtvm reading increases by 10 dB.

Set rf signal generator to 80% modulation at a 100 mVrms
output level. Adjust delayed agc threshold contral, R36,
until flattening of modulation peaks just disappears. Advance
volume control and check for audio output.

At front panel, set USB/AM meter switch at AUDIO LEVEL.
Adjust remote audio level control, R38, until ac vtvm reads
800 mVrms {0 dBm).

Output should be at least 20
mVrms,

Center frequency should be
501.0 kHz. Output should be
at {east 20 mVrms at this
frequency.

Input level should be less than
3 mVrms.

Oscilloscope should display
clean sine wave at 0.7 £0.3
volts peak-to-peak.

Same as steps 18 and 19,

Peak indication on USB/AM.
meter.

Up-scale indication.

{Hf} rf signal generator output
levet should be less than 1
uVrms,

(Hf) rf signal generator output
level should be fess than 4
uVrms.

Modulation envelope should
be approximately 0.6 V
peak-to-peak.

800 mVrms on ac vtvm.
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7.5.3 PROCEDURES (CONT.)
STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
28. Same as step 26. Replace Detector/Agc Assembly. Extend Lsb/Cw Filter As- Peak indication on LSB/CW
sembly. At front panel, set MODE switch at LSB, LSB/CW meter.
meter switch at AUDIO LEVEL. Set rf signal generator at an
output level of 5 uVrms, Adjust frequency for maximum in-
dication on LSB/CW meter.
29, Same as step 26. At front panel, set LSB/CW meter switch at SIGNAL LSB/CW meter indication
STRENGTH. Adjust agc threshold control, R17, until just starts to increase.
LSB/CW meter just begins to read up-scale.

30. Same as step 26. Con- Replace Filter Assembly. Extend Lsb/Cw Detector/Agc As- {Hf} rf signal generator output
nect ac vtvm probe to sembly. Reduce rf signal generator output level to 0. Note level should be less than 1
pin K, ground probe dB level on ac vtvm, Increase rf signal generator output level uVrms.
to pin B of J1201. until ac vtvm reading increases by 10 dB. Vary frequency

slightly to achieve maximum vtvm reading.

31. Disconnect ac vivm Set rf signal generator to 80% 400 Hz modulation at 100 Modulation envetopes should
from pins K and B mVrms output level. Adjust delayed agc threshold control, be approximately 0.6 V
and connect to R36, until flattening of modulation peaks just disappears. peak-to-peak.

LSB/CW AUDIO Advance volume control and check for audio output.
OUT terminals on
TB1 on back panel.
Connect oscillo-
scope probe to TP3
on Lsb/Cw Detector/
Agc Assembly,
ground probe to
TPA4. (Hf} rf signal
generator same as
previous step 22,
32. Same as step 31. At front panel set LSB/CW meter switch at AUDIO LEVEL, 800 mVrms on ac vtvm.
Adjust remote audio level controi, R38, until ac vivm reads
800 mVrms (0 dBm). ;
NOTE
The tests in steps 33 and 34 are only to
be performed if the receiver is equipped
with the optional cw filter.

33. Disconnect all test At front panel set MODE switch CW., Set rf signal generator
equipment except for cw operation at 50 uVrms output. Advance volume con-
{hf) rf signal genera- trol and adjust rf signal generator frequency to check for
tor. presence of narrow cw filter response,

34. Same as step 33. At front panel, set MODE switch at USB. Adjust rf signal

generator frequency to produce audible beat note in speaker.

Adjust SQUELCH control until note just mutes, increase rf
signal generator output level to 100 mVrms.

Receiver should unsquelch,
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7.6 CIRCUIT DIAGRAMS AND PARTS LISTS

NOTE
The parts lists of the assemblies are

located on the back of the circuit
diagrams.

NOTES
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724-1000 RECEIVER MODULE

Circuit Diagram

NOTES!

I ALL DIODES IN4454

2. LAST REFERENCE DESIGNATORS:
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Figure 7.2 — Receiver Module Circuit Diagram
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| 7241100 FRONT END ASSEMBLY

Circuit Diagram
PARTS LIST =3
PO
BROADBAND FEEDBACK AMPL 420 ol
. . . J +I12V IN
c44 1
R30S LIS |
393 c42 o.uw/;[; |
a0 5 1o :
621 |2 K XMIT OUT
3 45 |
|
> |
Q7 I
2N9I8 |
|
|
R32 |
a7 | SWKH’
c43 M
[} o | | (REC oD
YY) .
= ] B33 1 [500KHz
2200 R3le 33 N4OUT
¢ 120 (k€ vo.2)
i 777 ; '
| NOTES:
|| I. UNLESS OTHERWISE INDICATED, 6. LAST DESIGNATORS:
ALL RESISTANCES ARE IN OHMS, R34
= ALL CAPACITANCES ARE IN PICOFARADS, ca7
i ALL INDUCTANCES ARE IN MICROHENRYS 233
B 2. = DENOTES RF SIGNAL FLOW
i 3. FLIL Fe=156.000000 MHz 7. RED DOT DENOTES INPUT END
l 4. L5,L6,LI0 CONSTRUCTED WITH ENAMEL
B CLOSEWOUND SEALED WITH "Q* DOPE
_‘ PER TABLE:
1
| COIL [WIRE GA.] NO_ TURNS| I.D
{ L5 | 24 ;7/ 0.100
, L6 51/2
| o] % T

5. CIRCUIT DIAGRAM FOR Al:

4 6
| £,

FIRST LETTER OF MANUFACTURER'S NAME
DENOTES INPUT END

Figure 7.3 — Front End Assembly Circuit Diagram
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724-1150/1175 FILTER ASSEMBLY
Circuit Diagram

PARTS LIST =4~

P/O
J11517
L8 R2S 1176
IMH 470
| : Y e  AMA—5 J +2V IN
|
| l +J.cze
f cas '
0.47 280 I
9 |
K |
|
|
! |
} |
EMITTER |
FOLLOWER |
Q2 |
2N4i24 |
|
C28  R24 |
s LA Lya SOOKHz
- >A out
R23
1200

Figure 7.4 — Filter Assembly Circuit Diagram
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724-1200 DETECTOR/AGC ASSEMBLY
Circuit Diagram

PARTS LIST ==

P/O

J120l

512 "S" METER

f CONTROL OUT
* @ —513  AGC oUT

|
{
|
|
!
R |
8" e |514 DELAYED
: R43 1200 74 AGc ouT
METER <2250 i
1K i ,
A Q6
N4124 Q7
X Afr \YED < 2N4124 i
THRESHOLD
R36 2_ | |
2k 3§ |
| R44 I
| 3300 I
|
CR9 |
IN5225 |
Vz=30 :
»]Lam 45V IN
|
l
t( |
e |
- = -lﬁV 000N
RED | iEth%TE
uDI
L _+»T QUTPUT
|
|
Lcag 12 ]
00l :
|
R38 '
5K /77 :
K MONITOR
] OUTPUT
+2Vv |
|
|
ALL IN270 |
|
CRS crr B9 |
1
s
cre ¥ A'cra 1" | AUDIO LEVEL
I out
S U
Figure 7.5 — Detector/Agc Assembly Circuit Diagram
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FILTER ASSEMBLY 724-1150/1175

Parts List

USB/AM FILTER ASSEMBLY — 724-1150

USB/AM FILTER ASSEMBLY — 724-1150 (Cont.)

LSB/CW FILTER ASSEMBLY — 724-1175 (Cont.)

Reterence - Teterence . =
Desigaauon Deseripuon RF B/N Destgnation) Deseripticn RF B/N it -_ p—
Al Integrated Cireail, Differential/Cascode Amplifier, R21 Resiator, Carbon; 22K +10%; 1/4W R-0040
Type MC 1550G e 10-0030 R22 R-0038 x]ﬁ i 2' 1un = 1-0652
Az Integrated Circuit, Differential/Cascode Amplifier, R23 R-0025 w Sl o e 10852
osl, RI, 1 UR L0652
8 Ty MC 15506 1c-0030 Rze R-0008 1 Coil. R, 1 UK 10652
a Capecitor, Ceramic, Disk, 0.01 UF +60% —40%; RZ5 R-0020 @ Aranaistie, oo tiesemsl s i g
150 Vdew ©-0065 R30 R-0018 iy Pepom Qs
cz Capacitor, Tantalum, 0.47 UF +20%: 35 Vdow c-6285 R R-001€ 2
ca Capacitor, Ceramic. Disk, 0.1 UF +100% -20%; m T24-1162 ¢ avaigy o oo Gememd Pupose, NN T | ot
30 Vdew C-0061 T 724-1162 R . 0% #
€0 | e, oo, a1 ettt 5 s A e A
s ; : -0015
150 Vcw C-0065 E Interstage, Variable, 500 Kilz 724-1162 R o008
Capacitor, Tastabum, 0,47 UF 120%; 35 Vdow c-8285 - E)emr, P, o = R4 R-0025
pacitor, Tanmlum, 0,47 UF +20%: 35 Vdow C-6285 bl R-0012
Cagacitor, Mica: 680 PF 25%; 500 Vdcw c-o148 R B-001
cs Capacitor, Tantalum, 0,47 UF 20%; 35 Vdcw . R SOt
©s Capacitor, Tantalum, 0.47 UF 20%: 35 Vdow C-6285 B8 Aooui
cio Capacitor, Tantlum, 0.47 UF +20%. 35 Vdow C-285 RY R-0004
o Capacitor, Tantalum, 0,47 UF +20%: 35 Vdew c-5285 R19 R-0034
iz Capacitor, Tantalass. 0,47 UF $20%; 35 Vdcw c-5285 Rl R-0034
< Capacitor, Ceramic, Disk, 0,01 UF +603 —40%: Rz R-0034
150 Vaew C-006s Ri3 B s
it Capacitor, Mica, 630 PF +5%; 500 Vdew C-0148 I.SBICW FILTER ASSEMBLY — 724-11 75 m4 R-0029
€15 Capacitor, Tentalum, 0.47 UF 320%; 35 Vdcw C-6285 15 R-0038
Cti Capacitor, Tantalum. 0.47 UF x20%: 35 Vdew €-6285 Reference R16 R-0015
cis Cagacitor, Taotalum, 0,47 UF £20%; 35 Veew c-6285 Des | Ri7 Rie
Cls Capacitor, Cersmic, Disk, 0.01 UF ~60% —40%; iguation Description RF P/N R18 Reaistor, Carbon; 330 ohms :-w%: 1/4W R-0018
150 Vew C-0065 Al lategrated Circuit, Differential/Cascade Amplifier, RIS Reaistor, Cerbon; 16K £10%; 1/4W R-0088
c1e Capacitor, Ceramie, Diak, 9.01 UF +60% ~40%; Type MC 1550G c-0030 R20 Resistor, Corbor; 4700 chma +10%; 1/4W R-0032
150 Vdew C-0085 Az lntegrated Cireuit, Differential/Cascode Amplifier, k21 Resistor, Cerbon; 22K £10%; 1/4W R-0040
<20 Capactior, Mica. 680 PF 15T; 500 Vdew c-0u48 Type MC 1550G 1c-00%0 R22 Realstor, Carbon; 16K +10%: 1/4W 20056
o Capacilor, Tastalum, 0.47 UF 220%; 35 Vdcw C-6288 cl Capacitor, Ceramic, Disk, 0,01 UF +60% —40%; R23 Reslstor, Carbon; 1200 cbma £10%; 1/4W R-0025
€22 Capacitor, Ceramic Disk, 0.3 UF +100% ~20%; 150 Vdew ©-0065 Rzd Realstor, Catbon; 47 obme &10%; 1/4W R-0008
30 Vdew C-0061 c2 Cagacitor, Tentalum, 0,47 UF 20%; 35 Vdow C-8285 R25 Resistar, Carbon: 470 ohms +10%; 1/4W 0020
cz3 Capacitor, Teattlum, 0,47 UF £20%; 35 Vdew c-6285 ca Capacitor, Caramic, Disk, 0.1 UF +100% ~20%; R30 Resistar, Carbon; 350 otms +10%; 1/4W R-0018
=1 Capacitor, Ceramic, Disk, 0,01 UF +60% —40%; 30 Vaew c-0061 A3l Resistor, Carbon; 530 ohms +10%; 1/4W R-0018
159 Vdew €-0065 c4 Capacitor, Ceramic, Disk, 0.01 UF +60% —40%: ! “Transformer, Interstage, Varisole, 500 kHz 724-1182
czs Capacitor, Tenmlum, 0,47 UF £20%; 35 Vdow c-s283 150 Vdew C-0065 T2 Tracsformer, Imeratage, Variable, 500 kis 774-1162
26 Capacitor. Mica, 580 PF £5%; 500 Vdow c-0148 cs Capacitor, Tantalum, 0,47 UF 420%; 35 Vdew Cc-6265 T2 Tracstormer, Interatage, Variable, 500 ki 726-1162
c2r Capucitor, Ceramic, Disk, 0,01 UF +60% —40%; ce Capacitor, Testalum, 0.47 UF £20%; 35 Vdew c-6285 T4 Tranaformar, Interatage, Varisble, 500 kiz 724-1162
150 Véew C-0085 c1 Capacitor, Mica, 680 PF +5 c-0148 - Ejector, P,C. Board Mp-ada1
c2a Capacitor, Tuotalum, 0,47 UF 220%; 35 Vdow c-6285 ch Capacitor, Tantalum, 0,47 UF 20%; 35 Vdcw ©-6285
c29 Cagacitor, Tantaium, 22 UF 220%: 15 Vdow Cc-6352 s Capacitor, Tantalum, 0.47 UF £20%; 35 Vdew c-6285
30 Capucitor, Tan@lum, 0.47 UF +20% 35 Vdew C-6235 cio Capacitor, Tantalum, 0.47 UF 220%; 35 Vdew c-6285
cn Capacitor, Ceramic, Disk, 0,01 UF +60% —40%: cu Capacitor, Tantmlum, 0,47 UF +20%; 35 Vdew c-6285
150 vdow C-0065 ci2 Capacitor, Tantalum, 0,47 UF 20%; 35 Vdow c-6285
32 ‘spacilor, Ceramic, Disk, .01 UP +50% -40%; cis Capacitor, Ceramic. Diak, 0,01 UF +60% -40%;
150 Vaew 0065 150 Vdow C-0065
ca3 Capacitor, Ceramie, Disk, 001 UF +60% —40% c1e Capacitor, Mica, 830 PF 25%; 500 Vdcw C-0148
150 vdcw C-0085 c1s Capacitor, Tantalum, 0,47 UF £20%; 35 Vdow C-6285
cas Capacitor, Ceramic, Disk, 0.01 UF +60% —0%; 16 Capacitor, Tanwlum, 0,47 UF £20%; 35 Vdew C-6265
350 Vaew C-0085 cir Capacitor, Tastalum, 0,47 UF 20%: 35 Vdcw C-6285
cm Diode, Silicon. Type INM54 CR-0705 cis Capacitor, Cevamic, Disk, 0,01 UF +60% ~40%;
cRz Diode, Silicon, Type {N#454 CR-0705 150 Vdow c-0065
CR3 Diode, Silicon, Type 1N4454 CR-0705 c1s Capacitor, Cerami¢, Disk, 0.01 UF +80% -40%;
cri Dude, Stlicon, Type IN#454 CR-0705 150 Vdow C-0065
Fu Filter, Mechanical, 500 Kz, USB 24-1160 czo Capaciter, Mica, 880 PF 25%; 500 Vdow C-o148
FL2 Filter, Ceramic, 500 KHz, AM 241161 e Capacttor, Tantalum, 0.47 UF 120%; 35 Vdow C-6285
L L-o0852 c22 Capacitor, Ceramic, Disk, 0.1 UF +100% -20%;
L2 L0652 30 Vdcw ©-0081
3 L-0652 c23 Capacitor, Tastalum, 0,47 UF 20%; 35 Vdew c-6285
14 L-0852 c24 Capacltor, Ceramie, Disk, 0,01 UF +60% —40%;
s L-0652 150 vacw C-0065
is 1-0852 c25 Capacitor, Tantalum, 0.47 UF 320%; 95 Vdew C-6285
e L-0652 cz6 Capacitor, Mica, §30 PF +5%; 500 Vdow c-0148
u 10652 cz7 Cagacitor, Ceramie, Disk, 0,01 UF +60% -40%:
@ 150 Vdew C-0065
Q-85 c28 Capacttor, Tuntalum, 0.47 UF £20%: 35 Vdow C-8285
Q2 ce9 Capacitor, Tantalum, 22 UF 420%; 15 Vdow ©-6353
2x4124 Q-0385 can Capacitor, Tantalum, 0,47 UF $20%: 36 Vdow C-6285
AL Reatator, Carbou; 8200 chms £10%; 1 /AW R-0035 ca Capacitor, Ceramic, Disk, 0.01 UF +60% ~40%:
R2 Resistor, Carbon; 150 cha +10%; 1/4W R-0015 150 Vdew C-0065
R3 Resiutor, Carbon; 2200 ohms +10%; 1/4W R-0023 ce Capacitor, Ceramic, Disk, 0.01 UF +60F -40%;
R4 Regiator, Carbon; 1200 chma =10%; 1/4W R-0025 150 Vdew ©-0065
RS 7w R-0012 <83 Cagacitor, Coramio, Disk, 0.01 UF +60% -4tk
ped R-0018 150 Vdew ©-0065
P R-0005 c3e Cagacttor, Ceramic, Disk, 0.01 UF +60% -407;
=l R-0024 150 vdow -0086
Ro R-0034 CR1 Diode, Silicon, Type LN4454 CR-0705
Rio R-0034 CRZ Diode, Silicon, Type IN#454 CR-0705
Pt R-0034 cRa Diode, Silicon, Type 1N4454 CR-0705
o R-0034. CRa Diode. Stlicou, Type 1Na454 CR-0706
13 #-0040 FLI Filter, Machanical, 50¢ kHz, LSB T24-1185
Rl3 Ac029 *F12 Fliter, umm 500 Wz, CW 724-1168
s R-003Y u ost, RL. 1 U L0652
Ki6 Resistor, Carboo: 330 chms 410%; 1/4W R-001% © Coll, BRI, 1 lm | jaroear
R Resistor, Varisble, 1K +10%; 1/2W R-7210 (%] Coil, Rf, 1 UH L-0652
RI4 Reatstor, Carbou; 330 chms «10%; 1/4W R-0013 4 Coil, Rf. 1 UH 1-0652
[38] Resistor, Carbon; 18K +10%; 1/4W R-0039
R20 Reatstor, Carboo 4700 chms «10%; 1/4W R-0032
*Optional




724-1250 SPEAKER DRIVER AND SQUELCH GATE ASSEMBLY
Circuit Diagram

PARTS LIST =~

NOTES!
. UNLESS OTHERWISE INDICATED,

RESISTANCES ARE IN OHMS,
CAPACITANCES ARE IN MICROFARADS
TE RIO 2. emfi— DENOTES SIGNAL FLOW
>470 3. LAST DESIGNATORS:
o
G
g _|. Fl
RII 6! e
R8 e 0 P2
L47K
P/O
y B - G . , Ji2si
i (| Al | . SPEAKER
Y 4 BHA-OOO4>‘-: ool ™ V RUBIO 60T
) 0.47 g 140 1.5A I
tica +ler |
33 9 Ti00
c3 I
2.2 i
|
N\ |y p SQUELCH
R7 , THRESHOLD IN
- o AUDIO POWER AMPL
R6
22K
3
{PARATOR

Figure 7.6 — Speaker Driver and Squelch Gate Assembly Circuit Diagram
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DETEC:I’DRIAGC ASSEMBLY 724-1200

Parts List

DETECTOR/AGC ASSEMBLY — 724-1200

DETECTOR/AGC ASSEMBLY — 724-1200 (Cont.)

726

;e""“‘“ Reference
e Deéeriptise RF P/N Description RF B/N

Al Integrated Circult, Differential/Cascode Amplifier, R22 Reslstor, Catbon; 65K £10%; 1/4W. R-0046
Type MC 1550G 1C-0080 R23 Reasintor, Carbon; 12K +10%: 1/4W R-0037

A2 Integrated Ciroult, Flip Flop, Type SNT472N 1C-0018 R24 Resistor, Carbon; 68K +10%; 1/4W R-0046

A3 Integrated Clrouit, Transistor Array, Type CA3018 | 1C-0035 R25 Resistor, Carbon; 2200 chms +10%: 1/4W R-0026

Ad Circait, Audio CA3020 1C-0087 B24 Resistor, Carbon; 82 ohme £10%; 1/4W R-0011

<1 Capacitor, Ceramic, 0,01 UF +60% —40%; 150 Vdow | C-0085 R2T Resistor, Carbon; 10K +10%: 1/4W R-0036

c2 Capacitor, Mica, 680 PF +5%; 500 Vdow C-0148 Rig Reststor, Carbon; 1200 ohma +10%; 1/4W R-0025

e3 Capacitor, Ceramic, .1 UF +100% -20%; 30 Vdow C-0061 R2% Resistor, Carbon; 4700 ohms +10%: 1 /AW R-0032

o4 Capacitor, Ceramic, 0,001 UF; 500 Vdcw C-0001 R30 Reatator, Carbon: LK +10%: 1/4W R-0024

€s Capacitor, Tantalum, Polar, 1.0 UF «20%; 25 Vdew | C-6201 R31 Realstor, Carbon; 220 ohma +10%; 1/4% R-0016

cs Capacitor, Ceramic, 0,03 UF +60% —40%; 150 Vdow C-0085 R32 Resistor, Carbon; 470 ohms +10%; 1/4W R-0020

1 Capacitor, Tantalum, Polar, 10 UF 420%; 2 Vicw c-saz R33 Realstor, Carbon; 10K £10%; 1/4W R-0036

€8 Capacitor, Tantalum, Palar, 1.0 UF +20%; 25 Vdcw C-6281 Ri4 Realator, Carbon; 380 ohms +10%; 1/4W R-0018

c3 Capacitor, Tantalum, Polar, 1.0 UF £20%; 26 Vdew C-6291 R35 Reatstor, Carbon; 330K +10%; 1/4W R-0054

€10 Capacitor, Tantalum, Volar, 1.0 UF +20%; 25 Vdow | C-6201 R36 Resistor, Variable, Single turn; 2K 10%; 1/2W R-7212

€1 Capacitor, Ceramie, 0,1 UF +100% -20%; 30 Vdew C-0061 R37 Reaistor, Carbon; 470K +5%; 1/4W R-1313

c1z Capacitor, Mica, 47 PF +5%; 500 Vdew c-0117 R38 Realstor, Variable, Single turn, 5K 10%; 1/2W R-7216

c13 Capecitor, Ceramic, 0,02 UF +100% -20%; 30 Vdcw C-0088 R3S Resistor, Carbon; 18K +10%; 1/4W R-0039

cu4 Capacitor, Ceramic, 0,01 UF +60% ~40%; 150 Vdew C-0085 Rdo Resistor, Carbon; 3300 ohms +10%; 1/4W R-0030

c1s Capacitor, Ceramic, 6,001 UF; 500 Vicw c-0001 RéL Resistor, Carbon; 820 ohms +10%; 1/4W R-0023

C16 Capacitor, Mica, 91 PF 25% 500 Vdcw c-0125 R42 Resistor, Carbon; 150 ohms +10%; 1/4W R-0014

c17 Capacitor, Ceramic, 9.005 UF +60% -40%; 150 Vdew C-0084 R43 Resistor, Carboa; 2200 ochma +10%; 1/4W 'R-0026

c1s Capacttor, Ceramic, 0,1 UF +100% -20%; 30 Vdew C-0061 Ri4 Reeiator, Carbon; 3300 chma +10%: 1/4W R-0030

c1s Capacitor, Tentalum, Polar, 10 UF +20%; 20 Vdew C-63zr R45 Resistor, Carbon; 2200 chms £10%; 1/4W B-0028

czo Capacitor, Mica, 330 PF 35%; 500 Vdow c-0139 Rag Resistor, Composition; 4700 obma +5%; 1/4W R-0856

c21 Capacitor, Ceramic, 0.1 UF +100% ~20%: 30 Vdew C-0061 R47 Resistor, Carbon; 1200 ohms +10%; 1/4W R-0025

c22 Capacltor, Tantalum, Polar, 10 UF 320%; 20 Vdew Cc-8327 R48 Resiator, Carbon; 2200 obms +10%; 1/4W R-0028

C23 Capacitor, Ceramic, 0,005 UF «80% -40%; 15¢ Vdow | C-0064 Ris Resiator, Carbon; 5600 chma £15%; 1/4W R-0033

c24 Capacitor, Ceramic, 0.02 UF +L00% -20%: 30 Vdew €-0053 R50 Resistor, Carbon; 470 chms £10%; 1/4W R-0020

€25 Capacitor, Tantalum, Polar, 4,7 UF +20%; 85 Vdew | C-8345 Rs1 Resiator, Carbon; 470 ohma +10%; 1/4W R-0020

c28 Capacitor, Tantalum, Polar, 1.0 UF 220%; 25 Vdew | C-6201 RS2 Resistor, Carbon; 1K +10%; 1/4W R-0024

caz Capacitor, Tantalum, Polar, 2.2 UF +20%; 35 Vdcw C-6308 R53 Resistor, Carbon; 1X £10%; 1/4W R-0024

c2g Capacitor, Tantalum, Polar, 1.0 UF 20%; 25 Vdcw c-6201 RS4 Resistor, Carbon; 1200 ohms +10%; 1/4W R-0025

czs Capacitor, Tantalum, Polar, 0.47 UF £20%; 35 Vdew | C-8285 RS Reslstor, Carbon; 15K £10%; 1/4W R-0088

C30 Capacitor, Tantalam, Polar, 0,47 UF +20%; 35 Vdew | C-6285 T1 Transformer, Variable, 500 kHz 724-1210

=0 Capacitor, Tantalum, Polar, 47 UF £20%; & Vdow C-6357 kS Transtarmer, Audio, 150 chms C,T. to 500 okms C,T}724-1211

caz Capacitor, Tantalum, Polar, 0,47 UF +20%; 35 Vdow C-6285 - Ejector, P,C, Board, with jacks MP-4340

ca3 Capacitor, Tantalum, Polar, 0,47 UF +20%; 35 vdew | C-6285

C34 Capacitor, Tantalum, Polar, 32 UF +20%; 15 Vdew C-6353

=33 Capacitor, Tantalum, Polar, 0.47 UF +20%; 35 Vdew | C-6285

c36 Capacitor, Tantalum, Polar, 0,47 UF 120%; 35 Vdew | C-6285

37 Capacitor, Tantalum, Polar, 0.47 UF +20%; 35 Vdew | C-6285

cas Capacitor, Ceramic, 0.01 UF +60% ~40%: 150 Vdow C-0065

C39 Capacitor, Ceramic, 0.001 UF; 500 Vdew C-0001

c40 Capacitor, Mica, 20 PF +5%; 500 Vacw c-0108

CRL Diode, Silicon, Type 1N4454 CR-0705

CR2 Diade, Silleon, Type IN4454 CR-0705

CR3 Dicde, Silican, Type IN445¢ CR-0705

CR4 Dicde, Silicon, Type 1N270 CR-0047

CR5 Diode, Silicon, Type IN270 CR-0047

CR§ Dicde, Silican, Type 1N270 CR-0047

CR7 Dicde, Silicon, Type 1N270 CR-0047

CRY Dicde, Silicon, Type 1N270 CR-0047

CR3 Dicde, Zeper 3.0 Vdc £10%, Type 1N5225 CR-0204

CR10 Diode, Zener 5,6 Vde +10%, Type 1N5232 CR-0211

L Coil, RS, 1 UH L-0652

2 Coil, Rf, | UH L0652

e Coil, Rf, 1 UH L0652

U Transistor, Silicon, General Purpose, NPN, 2N4124 Q-0385

Qz Transistor, Sillcon, General Purpose, PNP, 2N4126 | Q-0336

Qz Transiator, Silicon, General Purpose, NPN, 2Nd124 | Q-0385

Q Transistor, Silicon, General Purpose, NPN, 2N4124 | Q-0385

Qs Transiator, Silicon, General Purpose, NPN, 2N4124 Q-0385

@ Transistor, Silicon, General Purpose, NPN, 2N4124 | Q-0385

Q1 Transistor, Silicos, General Purpose, NPN, 2N4124 Q-0385

Qs Tranaistor, Silicon, General Purpose, PNP, 2N4126 | Q-0386

@ Transistor, Silicon, Genersl Purpose, NPN, 2N4124 | Q-0365

RL Resistor, Carbon; 470 chma +10%; 1/4W B-0020

RZ Resistor, Carbon; 100 ohms +10%; 1/4W R-0012

K2 Resistor, Carbon; 520 ohms £10%; 1/4W R-0023

R4 Resistor, Carbon; 15K £10%; 1/4W R-0038

RS Reaistor, Carbon; 4700 obms £10%; 1/4W R-0032

R Reslstor, Carbon: 18K +10%; 1/4W R-0038

R7 Resiator, Carbon; 2200 ohms +10%; 1/4W R-0025

RS Resistor, Carbon; 8200 ohma +10%; 1/4W R-0035

RY Resistor, Carbon; 1K £10%; 1/4W R-0024

R10 Resistor, Carbon; 220 chma £10%; 1/4W R-0016

RI1} Resiator, Carbou; 330 ohma +10%; 1/4W R-0016

RI2 Resistor, Carbon; 470 chms £10%; 1/4W R-0020

RI2 Resiator, Carbon; 150 obma +10%; 1/4W R-0014

R1s Reslstor, Carbon; 22K +10%; 1/4W R-0040

R13 Resistor, Carbon; 1K +10%; 1/4W. R-0024

R16 Resistor, Carbon; 1500 chms :10%; 1/AW R-0026

(%] Resistor, Carbon; 330 ohms +£10%; 1/4W R-0018

Rin Reaistor, Carbon: 1K £10%; 1/4W R-0024

Kiy Resistor, Carbon; 4700 ohme +10%; 1/4W R-0032

nen Renistor, Carbon; 100 ohms +10%; 1/4W R-0012

R21 Resistor, Carbon; 10K +10%; 1/4W R-0036




SPEAKER DRIVER
DC VOLTAGES*

Stage E B & Squelch Knob Position
Q1 2.0 2,75 7.00 Fully cw Component Locations with Opposite Side Foil
QL 6.50 2.60 L3.0 Fully cew
Q2 2.05 2.15 13.8 Fully ew
Q2 6,70 .30 12.9 Fully cew
Cathode Anode

CRI 8. 80 9.30 Fully ew
CRL 13.0 10.6 Fully cew

Pin 1 Pin 2 Pin 3 Pind | Pins Pin6 | Pin? Pin 8 Pin 9
Al 0,00 5.40 0,00 .30 | S50 120 | 150 | .60 0,00

*Referenced to ground.

724.1250 SPEAKER DRIVER AND SOUELCH GATE ASSEMBLY
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ircunt Diagram

PARTS LIST ==

NOTES:

UNLESS OTHERWISE INDICATED,
RESISTANCES ARE IN OHMS,
CAPACITANCES ARE IN MICROFARADS
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Figure 7.6 ~ Speaker Driver and Squelch Gate Assembly Circuit Diagram
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SYNTHES{ZER MODULE
Theory

CHAPTER 8
SYNTHESIZER MODULE

8.1 GENERAL

This chapter contains the detailed theory of opera-
tion of each assembly in the Synthesizer Module.
Also included are the necessary alignment and trou-
bleshooting procedures to maintain the module and
assemblies to specified performance. Circuit dia-
grams and parts list of the Synthesizer Module and
assemblies are included.

8.2 DETAILED THEORY OF OPERATION

The theory of operation of each of the assemblies
in the Synthesizer Module is presented in the fol-
lowing paragraphs. Refer to chapter 4 for the gen-
eral overall theory of the Synthesizer Module.

8.2.1 SPECTRUM GENERATOR ASSEMBLY
(724-0750) :

Spectrum Generator Assembly 724-0750 consists
‘of a pulse generator, three band-pass filters, a series
of four decade dividers, an input amplifier, and four
output amplifiers. Output signals from the Spectrum
Generator Assembly are applied to the various as-
semblies of the Synthesizer Module and to the Re-
" ceiver Module. The output to the Receiver Module
is the 1 MHz local oscillator number three injection
signal. The remaining signals are:

a. 20 MHz for Translator Assembly.

b. 15 MHz for 14 MHz Up-Mixer and VFO As-
sembly.

c. 12 MHz for HF VCO Assembly.
d. 500 kHz for Second L.O. Assembly.
e. 25 kHz for VHF Divider Assembly.

f. 1 kHz for HF Divider Assembly.

The 5 MHz input from the Frequency Standard
Module is amplified by Al, filtered by L1, and ap-
plied to NAND gate A2-C. Diodes CR1 and CR2 at
the input of A1l clip the input signal to prevent
saturation of the amplifier. From Al the 5 MHz
signal is squared by NAND gate A2-C and applied
to one-shot pulse generator A2-A, A2-B, and A2-C
and to decade divider A3. The one-shot pulse gen-
erator circuitry provides a 5 MHz pulse output sig-
nal to the 20 MHz and 15 MHz band-pass filters.

The 20 MHz band-pass filter extracts the fourth
harmonic, 20 MHz, which is amplified by A% and
applied to pins V and 18 of JO751 for the Trans-
lator Assembly.

The 15 MHz band-pass filter extracts the third har-
monic from the 5 MHz pulse. This signal is then
amplified by A10 and applied to pins S and 15 of
JO751 for the 14 MHz Up-Mixer and VFO As-
sembly.

The 5 MHz pulse from A2-C is applied to decade
divider A3 where it is divided by five to provide a
1 MHz signal. This signal is shaped and amplified
by Q3 and Q4, connected in a push-pull configu-
ration, and applied to pins E and 5 of JO751 as a
1 MHz sine wave.

The 1 MHz output of A3 is also applied to the 12
MHz band-pass filter where the twelfth harmonic
is selected. The 12 MHz signal is then progressively
amplified by A9 and Q1 and Q2. Transistor Q1 and
Q2 are connected in a push-pull configuration with
the output coupled by C45 to pins K and 9 of
JO751.

At decade dividers A3, A4, AS, and A6, the ] MHz
signal is progressively divided to provide the 500
kHz, 25 kHz, and 1 kHz output signals. These sig-
nals are coupled by NAND gates A7-A, A7-13, and
A7C to the corresponding pins on connector
JO751.
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8.2.2 SECOND L.O. GENERATOR ASSEMBLY
(724-0800)

The Receiver Module second local oscillator injec-
tion signal, 156.5 MHz, is provided by Second L.O.
Generator Assembly 724-0800 in the Synthesizer
Module. Basically the assembly consists of a 19.5625
MHz voltage controlled crystal oscillator (VCXO)
circuit which is multiplied by eight to produce the
required 156.5 MHz output signal. To maintain fre-
quency accuracy, the output of the VCXO is mixed
with a 160 MHz reference signal to provide a 3.5
MHz difference. This signal is then compared with
a second 3.5 MHz reference signal in a phase de-
tector. If the VCXO is off frequency then the error
will be detected by the phase detector and applied
as a dc feedback voltage to the VCXO. The two
reference signals (160 MHz and 3.5 MHz) are de-
rived directly from the 5 MHz frequency standard
in the Spectrum Generator Assembly, and are there-
fore coherent with the frequency standard. The
first reference signal is the 20 MHz output signal
amplified and multiplied by eight in the Translator
Assembly to provide the 160 MHz mixing signal.
The second reference signal is the 500 kHz signal
from the Spectrum Generator Assembly multiplied
by seven, in the Second L.O. Generator Assembly,
to provide the 3.5 MHz reference signal for the
phase detector.

The VCXO is a dual emitter — coupled crystal oscil-
lator, Q1 and Q2, with a fundamental frequency of
19.5625 MHz. Small adjustment of the crystal fre-
quency is accomplished by the dc feedback voltage
(error signal) which is applied to varactor diodes
CR1 and CR2. Initial amplification of the VCXO is
accomplished by Q3. Capacitor C18 couples the
output of Q3 to the input of the pulse generator
circuitry.

The pulse generator circuitry, NAND gates A3-A
through A3-C, provide a pulse output signal at the
frequency of the VCXO to the times eight multi-
plier circuit. Inductor L10 and capacitor C30 pro-
vide a series tuned circuit at 156.5 MHz to provide
initial filtering of the eight harmonic of the VCXO.
The signal is further filtered by the 156.5 MHz
tuned filter at the input of output amplifier Q5.
Capacitor C28 couples the 156.5 MHz signal at C30
to the input of 156.5 MHz buffer amplifier A4.
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Qutput amplifier Q5 provides the final amplifica-
tion of the 156.5 MHz signal which is coupled to
pin V of J0801 by C55 as the 156.5 MHz second
local oscillator injection signal. Agc amplifier Q6
and Q7 provide gain control of the output signal.

The 156.5 MHz signal at A4 is amplified and applied
to MOSFET mixer Q4. Also applied to Q4 is the
160 MHz reference signal from the Translator As-
sembly. The difference of the two signals at Q4, 3.5
MHz, is selected and amplified by 3.5 MHz buffer
amplifier Q5 and applied as one of the two inputs
to the phase detector at A2-B.

At pin A of JO801, the 500 kHz reference signal is
applied to a double tune tank which is tuned to the
seventh harmonic (3.5 MHz) and amplified by Al.
The output of Al, 3.5 MHz, is filtered and applied
as the second input to the phase detector circuit at
A2-A.

In the phase detector, diodes CR3 and CR5 prevent
the input signals from exceeding +5 Vdc. Diodes
CR4 and CR6 clamp the negative portion of the
input signal to ground. The two input signals are
then squared by A2-A and A2-B and coupled by
C22 and C24 to A2-C and A2-D, respectively. A2-C
and A2-D comprise a flip-flop with a high output
when A2-D is puised and low when A2-C is pulsed.
The output is filtered to a dc voltage by C27 and
coupled back to the VCXO circuitry. This dc volt-
age is proportional to the phase difference between
the two 3.5 MHz signals.

If the signal from AS is not exactly on frequency,
indicating that the VCXO has drifted from the
19.5625 MHz crystal frequency, then a beat fre-
quency will develop in the dc output to the VCXO.
This beat frequency will vary the VCXO frequency
until the VCXO has adjusted to make the 3.5 MHz
signal at the phase detector exactly the same fre-
quency as the 3.5 MHz reference.

8.2.3 HF VCO ASSEMBLY (724-0550)

The HF Voltage Controlled Oscillator (HF VCO)

Assembly generates the 10 kHz, 1 kHz, and 100 Hz
portion of the first local oscillator injection signal.
Part of the first local oscillator loop number 1, the
HF VCO assembly consists of an hf vco (10.000 to
10.999 MHz); a 1 kHz loop filter; MOSFET mixer

DN
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Q8; three amplifier stages Al, Q7, and Q9; and
decade divider A2.

The hf vco, consisting of transistor Q4 and associ-
ated circuitry, is a grounded drain Clapp oscillator.
Hf vco frequency control is maintained by the dc
voltage from the 1 kHz loop filter (fine tuning) and
by the vco steering voltage (coarse tuning). The vco
steering voltage is controlled in turn by the position
of the 10 kHz FREQUENCY MHz switch. The out-
put frequency of the hf vco contains the 10 kHz,
1 kHz, and 100 Hz operating frequency digital in-
formation.

The control voltages are applied to varactor diodes
CR3-CR6. Diodes CR3 and CR4 are controlled by
the coarse tuning voltage (vco steering) and diodes
CRS and CR6 are controlled by the output of the
1 kHz loop filter (fine tuning). These varactor di-
odes vary the capacitance in parallel to the gate
lead of Q4. Transistor Q3 provides a regulated dc

supply at the drain lead of Q4 for stability and is:

controlled by zener diode CR8. The output of the
hf vco is amplified by buffer amplifier A1 and ap-
plied to down mixer Q8 and to amplifier Q7.

Down mixer Q8 mixes the output of the hf vco
with a fixed 12 MHz reference signal. The differ-
ence between these two signals is selected by low
pass filter (L10, C37, C38, and C40) as the input to
amplifier Q9. The amplified output from Q9 is ap-
plied to pin V of JO551 as the HF Divider Assem-
bly 1.001 to 2.000 MHz input signal.

Amplifier Q7 applies the output of the hf vco to
decade divider A2. Diodes CR9 and CR10 clip the
input signal to provide a positive 5 volt pulse at pin
6 of A2. For each ten input pulse decade divider
A2 provides one output pulse, divided by ten. A
bandpass filter, consisting of C43, C46, C47, L8,
and L9, couples and filters the output signal of A2
(1.0000 to 1.0999 MHz) to pin K of JO551.

Loop filter, consisting of Q1, Q2, QS, and Q6 with
associated circuitry filters the output of the Divider
Assembly phase detector and provides the fine tun-
ing dc voltage to the hf vco. The tuning voltage is
derived from the HF Divider Assembly Phase de-
tector input signal at pin A of JO551. This signal
is either a 1 kHz waveform, or if the hf vco is off

frequency, a high or low dc voltage. Initial filtering
and averaging of the input signal is provided by C5,
C6,C8, and C9. Diodes CR1 and CR2 shunt resistor
R4 when a rapid change in voltage is applied to pin
A thus shortening the lockup time of the loop.
Amplified by transistors Q1 and Q2, an emitter
follower pair, the signal is applied to a notch filter.
The notch filter, consisting of C13, C16, C18, R13,
and R14, provides the final filtering of any remain-
ing 1 kHz oscillations on the dc signal and couples
the signal to the base lead of transistor Q5. Tran-
sistors Q5 and Q6, a Darlington pair, provide the
final amplification of the signal and couple the dc
voltage through R19 and L4 to diodes CRS and
CR6 for fine tuning of the hf vco.

8.2.4 HF DIVIDER ASSEMBLY (724-0600)

The HF Divider Assembly provides the fine tuning
voltage to the HF VCO Assembly for frequency
control. Part of first local oscillator loop number 1,
the HF Divider Assembly consists of input ampli-
fier A1, NAND-gate pulse-shaper A2, four pre-
settable decade counters (A4, A5, A6, A7), one
shot multivibrator A3, and phase detector A9/A10.
The input signals are the 1.001 to 2.000 MHz signal
from the HF VCO Assembly, a 1 kHz reference
signal from the Spectrum Generator Assembly, and
the preset control lines from the 10 kHz, 1 kHz,
and 100 Hz FREQUENCY MHz switches.

The 1.001 to 2.000 MHz input signal is amplified
by Al, pulse shaped by A2, and applied to decade
counters A4 through A7. The decade counters are
preset by the FREQUENCY MHz switches to pro-
vide a 1 kHz output if the input signal is on the
frequency corresponding to the frequency set on
the front panel. In the phase detector this frequency
is compared with the 1 kHz reference signal from
the Spectrum Generator Assembly. The 1 kHz ref-
erence signal is considered to have no error since it
is derived directly from the frequency standard sig-
nal. Therefore, any frequency error detected by
the phase detector is the result of the hf vco being
off frequency. The output signal of the phase de-
tector is applied to the HF VCO Assembly to adjust
the hf vco frequency until the error is cancelled.

The 1.001 to 2.000 MHz signal from the HF VCO
Assembly is applied to pin V of JO601 and coupled
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to amplifier A1 by C3. Capacitor C6 couples the
output of Al to the first stage (A2-A) of NAND-
gate pulse shaper A2. Diode CR1 prevents the input
gate of A2-A from going below 0.7 Vdc. The output
of A2-A, a negative pulse, is inverted by A2-B. The
leading edge of the pulse is then differentiated by
capacitor C9 and applied as the positive input to
A2-C. Diode CR2 shunts the portion of the wave-
form that swings below +0.5 volts. At A2-C output
terminal, the negative pulse is inverted by A2-D and
applied as the positive pulse to decade divider A4
and to NAND gate AS8.

Divide by ten preset counters A4 through A6 and
divide by two counter A7 are connected in series to
solve the following equation:

Fin(Hz)

+ F
1000 preset

= 1kHz

2

Where Fj, Hz) is the frequency of the hf vco at A4,
Fpreset 18 derived from the operating frequency and
is equal to 2,000 - F;, kHz) = Fpreset' From this
it is evident that if the input signal F; gy, is on
frequency then the output will be exactly { kHz.
If F;,, is high the output will be high and if low the
output will be low. Assume an operating frequency
of 12.3456 MHz set by the front panel FRE-
QUENCY MHz switches. The hf vco for this fre-
quency should be 10.456 MHz and the input to the
preset counters from A2 at 1,544 kHz (F;;). The
positions of the front panel 10 kHz, 1 kHz, and
100 Hz FREQUENCY MHz switches provide the
preset digits to the counters, al 4 22 or 6 for A4
(100 Hz), 20+ 22 or 5 for A5 (1 kHz), and 22 or 4
for A6 (10 kHz). Starting at time zero, after the
first four pulses are applied to A4 one pulse is ap-
plied to A5 and A4 switches to zero. A4 then
starts counting by ten and it then takes ten more
pulses for a second pulse at A5 or a total of 44
pulses at A4 for A5 to reach full count and supply
the first pulse at A6. AS starts counting by 10 as it
takes a total of 544 pulses at A4 before A6 reaches
full count and switches A7 output high at A8. After
the next 999 pulses (the output of A6, A5, and A4
are all high) A6, A5, and A4 are all fully loaded
with “9”, These high signals are applied from pins
5 and 6 of each counter to NAND gate A8. When
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the 1,000 pulse is applied to the input of A4 it is
also direct coupled to the last low input line of A8.
NAND gate A8 conducts and supplies one output
pulse to one shot multivibrator A3-D/A3-B. The
same one thousandth pulse at A4 starts to switch
A4 to zero, then A5 and A6 to zero and eventually
A7 to zero. However, the total propagation time of
this is large compared with the almost instanta-
neous output of A3-D, therefore, the output of
A3-D/A3-B, through A3-C and A3-A, is applied to
all counters to switch then back to the preset count
and to start the cycle over again. All of this pro-
vides one output pulse at A8 for each 1,544 input
pulses at A4 or 1,000 pulses for an input of 1,544
kHz. Any other input signal, if on frequency, will
result in the same 1 kHz output.

If the synthesizer is in VFO operation, a ground is
applied at pin 15 of JO601. This ground signal dis-
ables NAND gate A3-4 to keep counters A4 and
A5 from presetting.

The counter output of one-shot multivibrator A3-D/
A3-B is also applied to the input of phase detector
at A9 pins 5 and 7. The second input to the phase
detector, the 1 kHz reference signal at JO601 pin
C, is applied at pin 1 and 3 of A9.

The phase detector compares the two input frequen-
cies by alternately counting the pulses of each in-
put signal in sequence. If both input signals have
the same frequency the phase detector output will
be a rectangular 1 kHz waveform. The width of the
pulse represents the phase angle between the two
signals, If the counter output frequency is higher
than 1 kHz then the phase detector will eventually
receive two counter pulses in between a pair of
reference pulses. When this happens the phase de-
tector gets out of sequence and locks high. The
high signal is used to reduce the hf vco frequency
until the phase detector counts two reference pulses
between a pair of counter pulses. This causes the hf
vco to increase in frequency, the phase detector
comes out of lock, and the hf vco stops adjusting.
The loop is then phase locked. Any minute ad-
justment required of the hf vco is accomplished by
the pulse width from the phase detector. If the
counter frequency is less than 1 kHz then the phase
detector locks low until the hf vco frequency is
corrected.
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8.2.5 14 MHz UP-MIXER AND VFO ASSEMBLY
(724-0900)

In the 14 MHz Up-Mixer and VFO Assembly the
1.0000 to 1.0999 MHz output of the HF VCO As-
sembly is mixed with either a 15 MHz reference
signal or a variable 14.990 to 15.000 MHz signal.
The difference between the two mixed frequencies,
14.000 to 13.900 MHz is selected and applied to
Translator Assembly 724-0850. The variable 14.990
to 15.000 MHz signal is selected and controlled
during vfo operation by the 1 kHz FREQUENCY
MHz switch on the front panel of the unit.

The input signals to the 14 MHz Up-Mixer and VFO
Assembly are the 1.0000-1.0999 MHz signal from
the HF VCO Assembly, a 15 MHz reference signal
from the Spectrum Generator Assembly, and the
vfo control and command signals from the 1 kHz
switch. Basically the assembly consists of a mixer
stage, three amplifiers, three transistor switches, a
VCXO0, and a dc amplifier.

At A2 the 1.0000 to 1.0999 MHz input signal is
mixed with either the 15 MHz reference signal from
the Spectrum Generator Assembly or, for vfo op-
eration, a 14.990 to 15.000 MHz VCXO signal.
The output of A2 is tuned by a three pole band-
pass filter to extract the 13.9001 to 14.0000 MHz
difference frequency. This signal is then amplified
by A4 and applied to pin H of J0901 for connection
to the Translator Assembly.

When vfo operation is selected, by pulling out on
the 1 kHz FREQUENCY MHz switch, the vfo com-
mand signal {ground) switches the 15 MHz refer-
ence signal buffer amplifier A1 off through tran-
sistor Q1 switch and switches VCXO buffer am-
plifier A3 on through transistor switch Q2. The
output of the selected buffer amplifier is applied
on a common line to mixer A2, pin 10.

The variable vfo control voltage is applied to dc
amplifier Q3 to control the frequency of the VCXO.
The control voltage is adjustable by the rotation
of the 1 kHz FREQUENCY MHz control to pro-
vide the proper VCXO output frequency at buffer
amplifier A3.

8.2.6 TRANSLATOR ASSEMBLY (724-0850)

Translator Assembly 724-0850 provides the circuitry
for transferring the 10 MHz, 1 MHz, and 100 Hz
loop number one information of the first local os-
cillator to loop numbeér two. This is accomplished
by mixing the output of loop number one, con-
verted up to 13.9001 to 14.0000 MHz by the 14
MHz Up-Mixer and VFO Assembly with a 160 MHz
reference signal (the 20 MHz output of the Spec-
trum Generator Assembly multiplied by eight).
The difference is then selected (approximately 146
MHz) and mixed with the output of the VHF VCO
Assembly, first local oscillator output (156.0000
to 185.9999 MHz). The difference between these
two signals is selected and applied as the 10.0 to
39.9 MHz input to the VHF Divider Assembly.

The 20 MHz output from the Spectrum Generator
Assembly is applied to pins 18 and V of J0851,
amplified by Al, and coupled to the input of
pulse generator A2. Pulse generator A2 is a one
shot with the output applied to a double tuned
tank circuit, tuned to 160 MHz. The output of the
tuned tank circuit is applied to Q1 and Q7. MOS-
FET Q1 provides the final amplification and filter-
ing of the 160 MHz signal before it is applied to
the input of the Second Local Oscillator Assembly
724-0800.

The 160 MHz signal at Q7 is amplified and applied
as one input to MOSFET Up-Mixer Q2. The second
signal at Q2 is the 13.9001 to 14.0000 MHz signal
from the 14 MHz Up-Mixer and VFO Assembly.

The difference of the two frequencies (approxi-
mately 146 MHz) at Q2 is selected by the tuned
input circuit of amplifier Q8. From Q8 the 146 MHz
signal is applied as one of two input signals at MOS-
FET Down-Mixer Q4. The second input to Q4 is
the first local oscillator output signal, applied at
pins 1 and A of JO851 and amplified by Q3. The
tuned input circuit of broadband amplifier Q5 and
Q6 selects the difference of the two signals at Q4,
10.0 to 39.9 MHz as the output signal to VHF
Divider 724-0700 at pins E and 5 of JO851.
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8.2.7 VHF DIVIDER ASSEMBLY (724-0700) -

VHF Divider Assembly 724-0700, part of loop num-
ber two, provides the 25 kHz fine tuning signal
to the VHF VCO Assembly for frequency control.
The assembly consists of an input broadband am-
plifier and driver, counters, a digital switch, and a
phase detector. Input signals are the 10.0 to 39.9
MHz signal from the Translator Assembly, a 25
kHz reference signal from the Spectrum Generator
Assembly, the 10 MHz BCD information from the
VHF VCO Assembly, and the 1 MHz and 100 kHz
preset control lines from the FREQUENCY MHz
switches.

The 10.0 to 39.9 MHz input signal from the Trans-
lator Assembly is coupled to pin F of JO701, am-
plified by broadband amplifier Q1 through Q4 and
driver amplifier Q5 and Q6 and applied to the input
of divide by four counter AS.

The counters in the VHF Divider Assembly are pre-
set by the FREQUENCY MHz switches (operating
frequency) to count the input signal, 10.0 to 39.9
MHz, down to 25 kHz. The output of the counters
is then applied to the phase detector where it is
compared with the 25 kHz reference signal from
the Spectrum Generator. If the input signal at the
counters is off frequency (an error in the vhf vco
output signal) then the input to the phase detec-
tor will contain that frequency error and the phase
detector will come out of sync, 25 kHz, and lock
either high or low depending on the error. This
signal is applied to the VHF VCO Assembly to
change the vhf vco frequency (fine tuning) in the
direction that will result in eliminating the error in
the 25 kHz signal at the phase detector. Because of
the relative long presetting time of the counters
and the high frequency that they are counting, the
following scheme has been devised in the VHF Di-
vider Assembly.

The counters are divided into two groups, with the
input signal switch back and forth by a digital switch.
When the first group is counting the second group
is presetting and when the second group is count-
ing the first group is presetting. The first group con-
sists of the 100 kHz preset counters A3, A6, A8,
and A10. The second group consists of the divide
by ten counter (All, A13, Al4, and A15), 1 MHz
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divide by ten preset counter A16 (N2). and divide
by four 10 MHz preset counter A1 (N3). A7 and
A9 compose the digital switch.

At time t = 0 the input from AS is applied to the
first group. As soon as enough pulses have been
applied to fill up the first group (10-N{) then the
input is switched to the second group. The sec-
ond group of counters will fill up after 10-(10-N5)
+ (3-N3)'100 pulses. After this the process repeats
itself. The rate that the decade switch is switching
the input back and forth equals 25 kHz if the input
is on frequency and 25 kHz * difference frequency
if the signal is off. This signal from the decade
switch is applied to phase detector A6 and A7 on
the 724-0720 sub-assembly.

8.2.8 VHF VCO ASSEMBLY (724-0650)

v VHF VCO Assembly 724-0650, part of phase lock

loop number two, provides the first local oscillator
injection signal (156.0000 — 185.9999 MHz) to the
Receiver Module and to the Translator Assembly.
The output signal is generated by one of three se-
lectable voltage controlled oscillators (vco). Each
oscillator has a 10 MHz bandwidth and are selected
by the 10 MHz FREQUENCY MHz switch. Coarse
frequency control of the selected oscillator is ac-
complished by the 1 MHz FREQUENCY MHz con-
trol voltage. Fine tuning is provided by the 25 kHz
phase detector output from the VHF Divider As-
sembly. The VHF VCO Assembly consists of three
veo’s (156-166 MHz, 166-176 MHz, and 176-186
MHz), two dual-stage emitter follower amplifiers,
an agc amplifier, a 25 kHz loop filter, and two
BCD converters.

The position of the 10 MHz FREQUENCY MH:z
switch supplies a closure to ground at either E11
(0 position), E12 (position 1), or ES (position 2).
The ground signal energizes, through transistor
switch Q4, A5, or Q6 respectively, the proper vco.
The ground signal at E11 and E12 is also applied to
BCD converters Q2 and Q3 which supply the 10
MHz BCD switching information to the VHF Divider
Assembly,

Control of the selected vco is accomplished by var-
actor diodes, two in each vco. The capacitance of
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one varactor is controlled by the coarse tuning volt-

8.3.1 TEST EQUIPMENT

age from the 1 MHz voltage divider network. The

other varactor diode is controlled by the output of
the 25 kHz loop filter, fine tuning,

The vco output is applied to two amplifiers. Am-

plifier Q2 and Q4 supply the output of the selected
vco to the Translator Assembly as the feedback
signal to complete loop number two, paragraph

procedures.

8.2.6. The other amplifier, Q1 and Q3, supplies the

vco output signal to the Receiver Module as the
first local oscillator injection signal. Transistors Q5
and Q6 provide gain control of the output signal

to the Receiver Module.

The 25 kHz loop filter adjusts the output of the vco
by filtering the rectangular output of the VHF Di-

vider rectangular waveform to a dc level. The dc

signal is then amplified by Q1 with any remaining

8.3.2 PRELIMINARY

25 kHz oscillation removed by the output notch-

filter network at the emitter of Q1.

8.3 PERFORMANCE CHECKS

Perform the following check to determine the over-
all performance of the Synthesizer Module.

8.3.3 PROCEDURES

NOTE

The following test equipment or equiva-
lent is required to perform the following

a. Coax test cable — RF P/N 724-0032
b. Rf vivm — Boonton, Model 91C

c. Frequency counter — Hewlett Packard, Model
5245L with 5253B plug-in head.

a. At Synthesizer Module disconnect coaxial ca-

bles PO505 (yellow), P0504 (green), and P0503

(red).

b. At front panel of RF-505 set FREQUENCY
MHz switches at 1.60000 MHz.

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Perform the preliminary procedures outlined in paragraph
8.3.2. Set MODE switch at LSB.
2, Rf vtvm at JO504 Connect the rf vivm at JO504 {green} using the coax test cable | Greater than 150 mVrms,
{green} terminated and measure the voltage.
with 50 ohm load.
3. Rf counter at JO504 Connect the counter to the coax test cable and measure the 156.5000 MHz.
(green). frequency.
4, Rf vtvm at JO503 Connect the rf vivm at JO503 using the coax test cable and 7 mVrms.
(red) terminated measure the voltage.
with 50 ohm load.
5. Rf counter at JO503 Connect the counter to the coax test cable and measure the 1.0000 MHz.
{red). frequency.
6. Rf counter at JO505 Connect the rf counter at JO505 {yellow} using the coax test Counter should indicate the
{yellow), cable, Measure the frequency with the front panel FRE- following frequencies:
QUENCY MHz switches set at the following positions:
01.2345 MHz 157.2345 MHz
02.3456 MHz 1568.3456 MHz
03.4567 MHz 158.4567 MHz
04.5678 MHz 160.5678 MHz
15.6789 MHz 171.6789 MHz
16.7890 MHz 172.7890 MHz
17.8901 MHz 173.8901 MHz
28.9012 MHz 184.9012 MHz
29.0123 MHz 1865.0123 MHz
20.1234 MHz 176.1234 MHz
& Rf vtvm at JO505 Repeat step 6 while measuring the rf voltage at JO505. Greater than 150 mV for each
{yeliow) terminated setting.
with 50 chms.
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8.4 FAULT ANALYSIS

The Synthesizer Module fault analysis table is pre-
sented in the following subparagraphs. This table is
designed to isolate a faulty assembly first and then
a faulty stage. If the defective assembly has already
been isolated by substitution, then the technician
can proceed directly to the appropriate paragraph
and proceed from there to isolate the faulty stage.
Once a defective stage has been found, refer to the
appropriate circuit diagram and make voltage checks
to locate the faulty component. Suspected faulty
assemblies can be verified by ‘substitution with a
known good assembly.

NOTE

After a defective assembly or component
has been replaced, proceed to the align-
ment procedures located in this chapter.

8.4.1 TEST EQUIPMENT

NOTE

The following test equipment or equiva-
lent is required to perform the following
procedures.

a. Oscilloscope — Tektronix, Model 454.

b. Rf vtvm — Boonton, Model 91C

¢. Frequency Counter — Hewlett-Packard, Model
5245L.

d. Spectrum Analyzer — Nelson-Ross, Model
PSA-11.
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e. Rf Signal Generator — Hewlett-Packard, Model
608.

f. 50 ohm Probe Termination - Boonton, Model
91-8B. ‘

g. Extender — RF Communications, RF P/N
724-0060.

h. Coaxial cable terminated with male BNC
connector on one end and alligator clips on the
other.

i. Coaxial adapter; BNC to miniature — Seal-
ectro No. 51-074-680.

j. Test Adapter — RF Communications, RF
P/N 724-0708.

8.4.2 PRELIMINARY

a. At front panel, set MODE switch at OFF,
FREQUENCY MHz switches at 1.6000 MHz,
SPEAKER switch at OFF, PRESELECTOR switch
at OUT.

b. At RF-505, remove top and Synthesizer
Module covers.

c. At Receiver Module, disconnect P1002 (yel-
low), P1003 (red), and P1004 (green).

d. At RF-505 set MODE switch at LSB.
NOTE

During the following procedures refer
to the circuit diagram associated with
the assembly under test.
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SYNTHESIZER MODULE

Fault Analysis
8.4.3 SPECTRUM GENERATOR ASSEMBLY
STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
y Perform the preliminary procedures outlined in paragraph
8.4.2,
Using assembly extender (RF P/N 724-0060}, extend the
Spectrum Generator Assembly for access.
2, Oscilloscope probe at Check for proper waveform. 800 mV, 5 MHz sinewave,
JO751 pin P, ground
probe on chassis. f
3. Oscilloscope probe at Check for proper waveform. 2,"
A1 pin 6. i
4-| 0.2 us |——
4, Oscitloscope probe at Check for proper waveform.
A2 pin 11.
av
—J ozus I——-
5. Oscilloscope probe at Check for proper waveform.
A8 pin 2. 100 MV
—
—‘ 0.2Us L—
6. Oscilloscope probe at Check for proper waveform. 3.5 V, 20 MHz sinewave,
A8 pin 6.
. ¥
7. Oscilloscope probe at Check for proper waveform. 100 MV
A10pin 2. t
~| 0.2 Us L
8. Oscilloscope probe at Check for proper waveform. 4V, 15 MHz sinewave.
A10 pin 6.
9, Qscilloscope probe at Check for proper waveform,
A3 pin 6.
av
L 02 us —-4
10. Oscilloscope probe at Check for proper waveform. !
A3 pin 8.
3v
Fl.o us ——-5
Tl Oscilloscope probe at Check for proper waveform,

A3 pin 5,

T

3.7V

i

je2.0 US =]
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8.4.3 SPECTRUM GENERATOR ASSEMBLY (CONT.)

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
12. Osc'lllgscope probe at A4 Check for proper waveform.
pin 12, _"
3.5v
l-— 20 us —-l
13. Oscitloscope probe at A5 Check for proper waveform.
pin 12 “’_1‘
3.5v
|'- 100 US -I
14. Oscilloscope probe at A5 Check for proper waveform. T
pin 5.
3.5v
b aqye =
15. Oscitloscope probe at A6 Check for proper waveform. T
pin 12,
3.7V
L-— i MS —"l
3 1
16. Oscilloscope probe at A9 Check for proper waveform. 100 MV
pin 2 -t
!—- 0.2 US -l
17. Qscilloscope probe at A9 Check for proper waveform, 400 mV, 12 MHz sinewave.
pin 6.
18. Oscilloscope probe at Check for proper waveform. 350 mV, 12 MHz sinewave.
junction of R30 and
R31.
19. Oscilloscope probe at Check for proper waveform. 3.5 V, 1 MHz sinewave.

junction of R38 and
R39.

8.4.4 SECOND LOCAL OSCILLATOR GENERATOR ASSEMBLY

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
|8 Perform the preliminary procedures outlined in paragraph
8.4.2,
Using assembly extender (RF P/N 724-0060), extend the
Second Local Oscillator Generator Assembly for access. av
2, Oscilloscope probe at Check for proper waveform.

JOB01 pin A, ground
probe on chassis,

g
T—
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8.4.4 SECOND LOCAL OSCILLATOR GENERATOR ASSEMBLY (CONT.)

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
3. Oscilloscope probe at E2, Check for proper waveform, 4V, 3.5 MHz sinewave,
4. Oscilloscope probe at E1., Check for proper waveform,
v
l"" Lo US —-—!
6. Oscilloscope probe at Check for proper waveform to indicate phase fock.
TP I
av
‘-— 1.oUS ——-!
6. Oscilloscope probe at Check for proper 19.5625 MHz waveform,
TP2, 3.8V
7. Oscilloscope probe at A3 Check for proper 19,5625 MHz waveform. o
pin 8.
8. Oscilloscope probe at Check for proper waveform. 180 mV, 1566.5 MHz sinewave.
JO801 pin V.
8.4.5 HF VCO ASSEMBLY
STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
T ge;‘fgrm the preliminary procedures outlined in paragraph
Using assembly extender (RF P/N 724-0060), extend the Hf
Vco Assembly for access.
2, Oscilloscope probe at Check for proper waveform, Pulse width will vary slightly with
JO551 pin A, ground preset frequency.
probe on chassis,
35v
b— i
3 O_scilloscope probe at A1 At front panel, rotate 10 kHz, 1 kHz, and 100 Hz switches 200 mV sinewave should vary
pin 2, from 0.0000 to 0.0999 MHz. Check for proper waveform, from 10 MHz to 10.999 MHz,
4, Osciiloscope probe at E1. Same as step 3. 9 V distorted sinewave should
vary from 10 MHz to 10.999
MHz,
5. Oscilloscope probe at A2 At front panel, set 10 kHz, 1 kHz, and 100 Hz switches at —(
pin 6. 0.0000 MHz. Check for proper waveform., e
f—0.2US =
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8.4.5 HF VCO ASSEMBLY (CONT.)

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
6. Oscilloscope probe at E2, Check for proper waveform. T
3V
Lo gt
7. Oscilloscope probe at Check for proper waveform. 300 mV, 1 MHz sinewave,
J0551 pin K.
8. Oscilloscope probe at Check for proper 12 MHz waveform. |
JO551 pin R. 350 MV
8. Oscilloscope probe at Same as step 3. 500 mV 2 MHz sinewave at
base of Q9. 0.0000 MHz., 650 mV 1 MHz
sinewave at 0.0999 MHz.
10. Oscilloscope probe at Same as step 3. 400 mV, 1-2 MHz sinewave.
JO551 pin V,
8.4.6 HF DIVIDER ASSEMBLY
STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Perform the preliminary procedures outlined in paragraph
8.4.2
Using assembly extender (RF P/N 724-0060), extend the Hf
Divider Assembly for access,
2. Dscilloscope probe at At front panel, rotate 10 kHz, 1 kHz, 1 kHz, and 100 Hz 400 mV, 1-2 MHz sinewave,
JO601 pin V, ground switches from 0.0000 MHz to 0.0998 MHz, Check for
probe on chassis, proper waveform,
3. Oscilloscope probe at A1 Same as step 2.
pin 6. av
t_— VARIABLE. —-l
4, Oscilloscope probe at A4 Same as step 2. T
pin 8,
av
l—-——— VARIABLE —‘-‘
5, Oscilloscope probe at A4 At front panel, set 10 kHz, 1 kMHz, and 100 Hz switches at 0. T
pin 12, Rotate 100 Hz switch. Ghost pulse should appear and travel
1/10 of distance between pulses for each increment 100 Hz 32y
switch is turned. J_
}-— 5US —
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8.4.6 HF DIVIDER ASSEMBLY (CONT.)

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
6. Oscilloscope probe at A5 At front panel, rotate both 1 kHz and 100 Hz switches to T
pin 12 move ghost pulse, Pulses will also diverge as frequency in- 3.5V
creases,
Lvnm ABLE 4—1
7. QOscilloscope probe at A6 At front panel, rotation of 10 kHz, 1 kHz, and 100 Hz switches 3\;,5
pin 12, will make ghost putse travel. Pulses witt diverge as frequency
increases. i
LVARIABLE ———I
8, Oscilloscope probe at A7 Waveform should be 1/2 frequency of A8 pin 12 at any one
pin 8. switch setting. 3.8v
L—VARIABLE ——l
9, Oscilloscope probe at A3 Check for proper waveform.
pin 9. 400
i
I——— 1 HS—.l
Waveform should be the
same at any preset frequency.
10. Oscilloscope probe at Check for proper waveform, Pulse width will vary slightly

J0601 pin A,

with preset frequency.

T

3.5V

i

E

e ws—]

8.4.7 14 MHz UP-MIXER AND VFO ASSEMBLY

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. geiform the preliminary procedures outlined in paragraph
4.2,
Using assembly extender (RF P/N 724-0060}, extend the 14
MHz Up-Mixer and Vfo Assembly for access.
2, Oscilioscope probe at Check for proper waveform, 350 mV, 1 MHz sinewave,
J0901 pin A, ground
probe on chassis.
3. Oscilloscope probe at Check for proper waveform. 350 mV, 15 MHz sinewave.
J0O901 pin N.
4, OTilioscope probe at Check for proper waveform. 12 V, 15 MHz sinewave.
A1l pin 6.
5. Oscilloscope probe at Check for proper waveform.

J0901 pin H.

2.5V, 14 MHz sinewave.

8-13
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8.4.7 14 MHz UP-MIXER AND VFO ASSEMBLY (CONT.)

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
6. Oscitioscope probe at A3 At front panel, pull out 1 kHz knob and rotate from O to 9. 125 mV, 1 MHz modulated
pin 1. Check for proper waveform. 14 to 15 MHz waveform.
7. Oscilloscope probe at A3 Same as step 6. 40to 4.5V, 14to 15 MHz

pin 6.

sinewave,

8.4.8 TRANSLATOR ASSEMBLY

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Perform the preliminary procedures outlined in paragraph
8.4.2,
Using assembly extender {RF P/N 724-0060), extend the
Translator Assembly for access.
2. Oscittoscope probe at Check for proper waveform, 1V, 20 MHz sinewave.
JO851 pin V, ground
probe on chassis,
3. Oscilloscope probe at A1 Check for proper waveform. 4.5 V, 20 MHz sinewave.
pin 6.
4, Oscilloscope probe at A2 Check for proper waveform.
pin 6. _1_
4.5v
-.l L0.0SUS
{3 Oscilloscope probe at Check for proper waveform. -—-L
J0851 pin R. S0MV
L—— 2Us _’l
6. Oscilloscope probe at Check for proper waveform. 100 mV, 146.0 MHz sinewave.
TP2.
7. Oscilloscope probe at Check for proper waveform. 400 mV, 157.6 MHz sinewave.
junction of R29 and
R30.
8, Oscilloscope probe at Check for proper waveform. 200 mV, 11.6 MHz sinewave.
of Q5.
9, Oscilloscope probe at Check for proper waveform. 400 mV, 11.6 MHz sinewave,

J0851 pin €.

8-14



D

SYNTHESIZER MODULE
Fault Analysis

8.4.9 VHF DIVIDER ASSEMBLY

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Perform the preliminary procedures outlined in paragraph
8.4.2,
Using assembly extender (RF P/N 724-0060), extend Vhf
Divider Assembly for access. Using test adapter (RF P/N
724-0708} extend Vhf Divider Board Number 2 for access.
2 Oscilloscope probe at Check for proper waveform. 400 mV, 11.6 MHz sinewave.
JO701 pin F, ground
probe on chassis.
3 Oscilloscope probe at Check for proper waveform. _L
JO701 pin A, 4V
I—-4ous —-l T
4. %ql%osqops probe at Check for proper waveform. —r
pin D.
L‘— 4005—4
4.5V
5. Oscitloscope probe at Check for proper waveform.
TP1. L4ous——]
NOTE
If waveform is not present, either a high or
low condition will exist. By manipulation of
the 10 MHz, 1 MHz, and 0.1 MHz switches,
the phase detector should be made to change
state. If this can be done, it can be assumed
that the phase detector is working properly.
6. At Vhf Vco Assembly 724-0650, ground junction of R11 and
R12 to chassis.
7. Oscilloscope probe at Set oscilloscope on expanded scale and focus on second Pulse should move to right in
JO7117 pin D. pulse. At front panel set FREQUENCY MHz switches at equal increments for each
19.8000 MHz. Rotate 10 MHz switch. step.

8. Same as step 6. Same as step 6 except rotate 1 MHz switch. Pulse should move to right in
equal increments for each
step. Increments should be
smaller than in step 6.

9, Same as step 6. Same as step 6 except rotate 0.1 MHz switch, Pulse should move to right in

equat increments for each
step. Increments should be
smaller than in step 7.

8-15
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8.4.10 VHF VCO ASSEMBLY

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Perform the preliminary procedures outlined in paragraph
4.2,
2. Connect frequency coun- At front panel set FREQUENCY MHz switches to the fotlowing|Rf vtvm should indicate
ter and rf vivm with 50 settings. Chieck for proper output frequency. greater than 150 mV for
ohm termination to each reading.

P1002 {yellow) at the
Receiver Module,

01,2345 MHz 167.2345 MHz
02,3456 MHz 158.3456 MHz
03.4567 MHz 169.4567 MHz
04.5678 MHz 160.5678 MHz
15.6789 MHz 171.6789 MHz
16.7890 MHz 172.7890 MHz
17.8901 MHz 173.8901 MHz
28.9012 MHz 184.9012 MHz
29.0123 MHz 185.0123 MHz
20.1234 MHz 176.1234 MHz
NOTE

If improper results are obtained for any one
position of the 10 MHz switch, the most
probable fault is one of the veo’s. If other
improper results are obtained, make sure
that none of the other assemblies is at fault
before replacing the Vhf Vco Assembly.

8.5 ALIGNMENT PROCEDURES
8.5.1 SPECTRUM GENERATOR ASSEMBLY

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Perform the preliminary procedures outlined in paragraph
8.4.2.
Using assembly extender {RF P/N 724-0060), extend the
Spectrum Generator Assembly for access.

2. Spectrum analyzer probe Tune L2, L3, L4 and L6 for maximum output at 20 MHz. Maximum output at 20 MHz.
at JO751 pin V, ground Undesired signals 5 MHz on
probe on chassis. NOTE either side of 20 MHz are

normally present. The strongest
) . of these must be at least 45 dB
The adjustments of L2, L3, and L4 interact and down from the 20 MHz signal.
the tuning sequence must be repeated until no
further increase in output is obtained.

3. Disconnect spectrum ana- Measure 20 MHz output. Greater than 90 mVrms,
lyzer probe from pin V
and connect rf vtvm
probe, Ground probe on
chassis.

8-16
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8.5.1 SPECTRUM GENERATOR ASSEMBLY (CONT.)
STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
4. Spectrum analyzer probe at { Tune L10, L11, L12, and L14 for maximum output at 16 Maximum output at 15 MHz.
JO751 pin S, MHz. Undesired signals 5 MHz on
either side of 20 MHz are nor-
NOTE mally present. The strongest of
these must be at least 45 dB
. N down from the 5 MHz signal.
The adjustments of L10, L11 and L12 interact
and the tuning sequence must be repeated until
no further increase in output is obtained.
5. Disconnect spectrum ana- Measure 15 MHz output. Output between 50 and 150
lyzer probe and connect mvrms,
rf vtvm probe to pin S,
6. Connect rf signal generator to spectrum analyzer and establish
12 MHz as center frequency of spectrum analyzer screen. Dis-
connect rf signal generator from spectrum analyzer,
7. Spectrum analyzer probe Tune L5, L7, L8, LY, and L13 for maximum output at 12 Maximum output at 12 MHz.
at JO751 pin K. MHz. Undesired signals at 1 MHz
spacing are normally present.
NOTE The strongest of these must be
at least 50 dB down from the
., 3 12 MHz signal.
The adjustiments of L5, L7, L8, and LY interact
and the tuning sequence must be repeated until
no further increase in output is obtained.
8. Disconnect spectrum ana- Measure 12 MHz output. Greater than 125 mVrms.

lyzer probe and connect
rf vtvm probe to pin K.

8.5.2 SECOND LOCAL OSCILLATOR GENERATOR ASSEMBLY

STEP
NO.

TEST EQUIPMENT
AND TEST POINT

PROCEDURE

PERFORMANCE

Oscilloscope probe at
TP2, ground probe
on chassis.

Spectrum analyzer probe
at JO801 pin V, ground
probe on chassis.

Disconnect spectrum ana-
lyzer probe and connect
rf vivm probe at pin V.

Oscilloscope probe at E1.

Perform the preliminary procedures outlined in paragraph
84.2,

Using assembly extender {RF P/N 724-0060), extend Second
Local Oscillator Generator Assembly for access.

Adjust L5 for maximum output at 19.5625 MHz,

Adijust C26, C30, C33, C41, and C45 for maximum output
at 156.5 MHz. k

Measure output and readjust C26, C30, C33, C41, and C45 if
necessary.

Tune C40, L15, and L19 for maximum output at 3.5 MHz.

NOTE

1t is normal to observe slight clipping on peaks
of this waveform.

Maximum output.

Maximum output. All spurious
signals must be at least 25 dB
down from the 156.5 MHz
signat.

Greater than 150 mVrms.

Output greater than 2 V peak-
to-peak.
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8.5.2 SECOND LOCAL OSCILLATOR GENERATOR ASSEMBLY (CONT.)

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
6. Oscilloscope probe at E2, Tune L3, L4, and C3 for maximum output at 3.5 MHz. Qutput greater than 2 V peak-

Oscilloscope probe at TP1.

NOTE

The adjustments of L3 and L4 interact slightly
and the adjustments must be repeated until no
further increase in output is obtained. It is nor-
mal to observe slight clipping on peaks of this
waveform. C3 is adjusted with the assembly off
the extender. By removing the assembly adjusting
C3 and then replacing the assembly to check the
adjustments. This procedure is repeated until a
peak is obtained.

Adjust L2 until locked waveform is obtained with 50% duty
cycle. Slight adjustment of L5 may be necessary.

to-peak.

Locked waveform with 50%
duty cycle.

8.5.3 HF VCO ASSEMBLY

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Perform the preliminary procedures outlined in paragraph
84.2.
Using assembty extender (RF P/N 724-0060), extend the Hf
Vco Assernbly for access,
2, Turn C10 in all the way, then back off five turns. At front
panel, set 1 kHz switch at 5.
3. Oscilloscope probe at Adjust L2 until oscilioscope displays 50% duty cycle. Oscilloscope displays 50%
JO551 pin A, ground duty cycle,
probe on chassis,
4, Same as step 3. Rotate 1 kHz switch from O to 9. Oscilloscope should dispiay

NOTE

If loop does not stay in lock, back off 1 turn
on C10 and repeat steps 3 and 4.

rectangular wave indicating
toop lock.

8.5.4 HF DIVIDER ASSEMBLY

STEP
NO.

TEST EQUIPMENT
AND TEST POINT

PROCEDURE

PERFORMANCE

Alignment of this assembly is not required,

818
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8.5.5 14 MHz UP-MIXER AND VFO ASSEMBLY
STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Perform the preliminary procedures outlined in paragraph
8.4.2,
Using assembly extender (RF P/N 724-0060), extend the 14
MHz Up-Mixer and VFO Assembly for access.
2, Connect rf signal generator to the spectrum analyzer and
establish a 14 MHz center frequency on the screen. Disconnect
rf signal generator.
3. Spectrum anatyzer probe Adjust L3, L5, L6, and L7 in sequence for maximum 14 MHz
at JO901 pin H, ground output. Peak 14 MHz output with L2.
probe on chassis.
4, Same as step 3. Nuil 15 MHz signal with C14, Null 15 MHz signal.
5. Same as step 3. Peak 14 MHz signat with L3, Peak 14 MHz signal.
6. Same as step 3. Repeat steps 4 and 5.
2 Same as step 3. Adjust L5, L6, and L7 for maximum output at 14 MHz. Maximum output at 14 MHz,
8. Same as step 3. Repeat steps 3, 4, 5 and 6 until 1 MHz sidebands are sup- 1 MHz sidebands suppressed
pressed more than 40 dB betow 14 MHz at maximum. more than 40 dB below 14 MHz
at maximum.
9. Rf vtvm probe at JO901 Measure 14 MHz output voltage. Greater than 200 mVrms,
pin H, ground probe
on chassis.
10, At front panel, pull out 1 kHz switch to activate vfo,
1. Frequency counter At front panel set 1 kHz switch at 0 with switch stili pulled 14.990 MHz +200 Hz.
and oscilloscope probes out. Adjust L9 for 14.990 MHz +200 Hz.
at A3 pin 6, ground
probes on chassis.
12 Same as step 11. Rotate 1 kHz switch 1o 5. Measure frequency. 14.995 MHz £1 kHz.
13. Same as step 11. Rotate 1 kHz switch fully clockwise. Measure frequency. 15,000 MHz +1 kHz.
14 Same as step 9. Measure 14 MHz output voltage. Greater than 100 mVrms
8.5.6 TRANSLATOR ASSEMBLY
STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Perform the preliminary procedures outlined in paragraph
8.4.2,
Using assembly extender (RF P/N 724-0060), extend Trans-
lator Assembly for access,
2. Spectrur_n analyzer probe at | Tune C6, C7, C8, C12, and C17 for maximum output at 160 Maximum output at 160 MHz.
JO851 pin R, ground probe | MHz. Spurious signals should be
on chassis. greater than 30 dB down from
NOTE the 160 MHz signal,
The adjustments of C7, C8, and C12 interact
slightly and must be repeated until no further
increase in output is obtained.
3. Disconnect spectrum ana- Retune C6, C7, €8, C12, and C17 slightly for maximum Maximum output at 160 MHz.

lyzer probe and connect
rf vtvm probe to JOB51
pin R, ground probe on
chassis.

output.
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8.5.6 TRANSLATOR ASSEMBLY (CONT.)

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
4. Spectrum anatyzer probe at | Tune C23 for maximum output at 160 MHz. Maximum output at 160 MHz.
TP1. Spurious signals should be
greater than 35 dB down from
the 160 MHz signal.
b, Disconnect spectrum ana- Tune C23 slightty for maximum output. Maximum output of 160 MHz.
lyzer and connect rf
vtvm probe at TP1.
6. Spectrum analyzer probe at | Tune C28, C33, and C37 for maximum output at 146 MHz. Maximum output at 146 MHz.
TP2, Spurious signal at 160 MHz
should be at least 35 dB down
from the 146 MHz signal.
Z Disconnect spectrum Measure output voltage. Greater than 256 mVrms.
analyzer and connect
rf vtvm probe at TP2.
8.5.7 VHF DIVIDER ASSEMBLY
STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
Alignment of this assembly is not required.
8.5.8 VHF VCO ASSEMBLY
STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE

Alignment of this assembly is not required.
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3.6 CIRCUIT DIAGRAMS AND PARTS LISTS

NOTE
The parts list of the assemblies are

located on the back of the circuit dia-
grams.

NOTES

8-21/8-22



724-0500 SYNTHESIZER MODULE
Circuit Diagram
PARTS LIST =
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Figure 8.1 — Synthesizer Module Circuit Diagram
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724-0550 HF VCO ASSEMBLY
Circuit Diagram
PARTS LIST =
AMPL

|. UNLESS OTHERWISE INDICATED,
ALL RESISTANCES ARE IN OHMS,
CAPACITANCES ARE IN MICROFARADS,
INDUCTANCES ARE IN MICROHENRYS.

2. LAST DESIGNATORS:
R45

3. Q4, RF PT. NO. Q-0006

4. [] DENOTES LOCATING TAB ON IC.

o : P/0
+l . J0551
C35 C39 I————T-)V 1-2MHz OUT
0.1 1.0 8200 ca4
R39 L7 0.0l
1K 220
LIO (o]
47 0.0l
)\l Y i 23«4
1) a8 &
4
NOTES:
2
o R42
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Figure 8.2 — HF VCO Assembly Circuit Diagram
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SYNTHESIZER MODULE 724-0500

Parts List
SYNTHESIZER MODULE — 724-0500
Reference
Description RF P/N
J0502 Connector, Coaxial, Male 3-0033
JG303 Covnector, Coaxial, Male J-0033
30504 Connector, Coaxial, Male J-0033
30505 Connector, Coaxial, Male 20033
PO551 Connector, P.C. 724-0143
POSOL Connector, P.C. Board 724-0143
PO701 Connector, P.C. Board 724-0143
PO751 Connector, P.C. Board 724-0143
P0BOL Connector, P.C. Board 724-0143
POBSL Connector, P.C. Board 124-0143
PO Connector, P,C, Board 724-0143
Enclosure, Side T24-0048
Enclosure, Side 724-0049
Exnclosure, End 724-0047
Cover 724-0051
Shield 124-0055
HF VCO Assembly 724-0550
HF Divider Assembly 724-0600
VHF VCO Assemhly 124-0650
VHF Divider Assembly T24-0700
Spectrum Generator Assembly T24-0750
Second Local Oscillator Generator Assembly 724-0600
Translator Assembly 724-0850
14 MHz Mixer and VFO Aasembly 724-0900
Synthesizer Mother Board Assembly 724-0950
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724-0600 HF DIVIDER ASSEMBLY

Circuit Diagram
PARTS LIST =9

YTHERWISE INDICATED, 6. [J DENOTES LOCATING TAB ON I.C.
ETANCES ARE IN OHMS,
NCES ARE IN MICROFARADS,

CES ARE IN MICROHENRYS,

ES ARE [N4454.
IGNATORS:
S:
-SN7400N A7 —SN7472N
SN7420N
$6221-03
PIN CONNECTIONS FOR A4
2l 3 4 5 ¢
5 & g 5 &
&) <
N8280A 6ROH-
- -
2 3
8 8 8 &4
2 1 1o o 8l
‘ lce7
To.l
!
! PHASE DETECTOR
7
TPl
i TP-3>
H " /O
= : JOs0I
« < Wl « - 14 IKHz
PULSE GENERATOR i okl by 4»‘1’@"0 T>Al PHASE
) tl 3p14/12 DE TECTOR
] 1 1) oUTPUT
6
10~
B
2 =
7 I!Alo-Ab—:" Q
TR-2
R25
R3 470
Figure 8.3 — HF Divider Assembly Circuit Diagram
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HF VCO ASSEMBLY 724-0550

Parts List
'
HF VCO ASSEMBLY — 724-0550 HF VCO ASSEMBLY — 724-550 (Cont.)
Reference Reference
Designation| Description RF P/N y Description RF B/N
Al Cireuit, Dif /e de Amplifier, L7 Coil, Rf, Molded, 220 UH L0844
Type CA3028A 1C-0038 18 Coll, R, Molded, 56 UH L0637
Az Integrated Circuit, Decade Counter, Type N8280A 1C-0020 L9 Cotl, Rf, Molded, 56 UH L0637
€1 Capacitor, Ceramic, 0.1 UF +80% -20%; 25 Vdew C-5066 Lo Cell, Rf, Molded, 47 UH L-0636
c2 Capacitor, Tantalum, Poiar, 3.3 UF £20%; 10 Vdew | C-8305 Q@ Transistar, Sllicon, Geaeral Purpose, PNP, Type
c3 Capacitor, Ceramic, 0,1 UF +80% ~20%; 25 Vdew C-5066 2N4126 Q-0386
c4 Capacitor, Ceramic, 0.1 UF +80% -20%; 25 Vdew C-5066 Qz Transistor, Silicon, General Purpose, PNP, Type
cs Capacitor, Taotalum, Polar, 4.7 UF £20%; 20 Vdew | C-6313 2N4126 Q-0386
(3 Capacitor, Tantalum, 82 UF £20%; 6 Vdew c-2172 QB ‘Transistor, Silicon, Amplifier, NPN, Type 2N5183 Q-0006
7 Capacitor, Ceramie, 0.1 UF +80% -20%; 25 Vdow ©-5068 Q4 Transiator, FET, Amplifier, Type 2N4416 Q-0005
Capacitor, Tantalum, Polar, 1.0 UF +10%; 25 Vdew C-6290 Q5 Transistor, Silicon, Geaeral Purpoge, PNP, Type
Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew [ C-2261 2N4126 Q-0386
Capacitor, Variable, 0.8-10.0 UF; 250 Vdew c-2178 Q6 Transistor, Silicon, General Purpose, NPN, Type
Capacitor, Tantalum, Polar, 0.22 UF £10%; 35 Vdew | C-6280 2N4124 Q-0385
Capacitor, Mica, 180 PF +5%: 500 Vdew c-0132 Q7 Transistor, Silicon, Geaeral Purpose, NPN, Type
Capacitor, Mylar, 4700 PF 12%: 50 Vdew C-2180 2N4124 Q-0385
Capacitor, Mica, 110 PF +5%; 500 Vdew c-o127 Qs Transistor, MOSFET, Dual Gate, VHF Amplifier/
Capacitor, Mica, 330 PF 25%: 500 Vdew c-0139 Mixer Q0325
Capacitor, Mylar, 9400 PF £2%: 50 Vdew c-2181 Q9 Traneistor, Silicon, Geaeral Purpose, NPN, Type
Capacitor, Tantalum, Polar, 38 UF +20%; 10 Vdow C-8355 2N4124 Q-0385
Capacitor, Mylar, 4700 PF 22%; 50 Vdew C-2180 R Resistor, Carbon; 820 ohms £10%; 1/4W R-0023
Capacitor, Ceramic, 0.1 UF +80% -20%; 25 Vdew C-5066 Rz Resistor, W R-0024
Capacitor, Ceramie, 0,1 UF +80% -20%; 25 Vdew C-5066 R3 Resistor, R-0010
Capecitor, Mica, 3 PF 25%; 500 Vdcw C-bloz Re Resistor, Carbon; 10K £10%; 1/4W R-0036
Capacitor, Tantalum, Polar, 4.7 UF :20%: 20 Vdew C-6313 RS Resiator, Carbon; 680 ohms +10%; 1/4W R-0022
Capacitor, Ceramic, 0.1 UF +80% -20%; 25 Vdow C-5066 R Resistor, Carbon; 68K +10%; 1/4W R-0046
Capacitdr, Ceramic, 0.1 UF +80% ~20%; 25 Vdew C-5066 Ry Reaistor, Carbon; 10K +10%; 1/4W R-0036
Capacitor, Ceramic, 0.1 UF +30% -20%; 25 Vdew C-5066 R8 Resistor, Carbon; 47K +10%; 2/4W R-0044
Capacitor, Ceramic, 0.1 UF +80% -20%; 25 Vicw C-5066 Ro Resistor, Carbon: 4700 chma £10%; 1/4W R-0032
Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdcw | C-2261 RID Resistor, Carbon; 3300 chma +10%; 1/4W R-0030
Capacitor, Ceramic, Disk, 0.01 UF +20%: 100 Vdcw | €-2261 RIL Resistor, Carbon; 47K £10%; 1/4W R-0044
Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew C-2261 R12 Resistor, Metal Film; 16500 chma +1%; 1/8W R-7287
Capacitor, Mica, 43 PF 15%; 500 Vdcw Cc-0118 RI13 Resiator, Metal Film; 33200 ohms £1%; 1/8W R-7288
Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-2261 R4 Resistor, Metal Film; 33200 ohms x1%; 1/6W R-7288
Cagacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdcw | C-2261 R15 Resistor, Carbon; 470 ohms £10%; 1/4W R-0020
Capecitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdcw | C-2261 Ri& Resistor, Carbon; 47K +10%; 1/4W R-0041
Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew | C-2261 R17 Reaistor, Carban: 120 ohma £10%; 1/4W R-0013
Capacitor, Ceramie, 0.1 UF +80% -20%; 25 Vdew C-a08e R18 Resistor, Carbon; 2200 chms +10%; 1/4W R-0028
Capacitor, Ceramic, 0.1 UF +80% -20%; 25 Vdew C-5088 R19 Resistor, Carbon; 220 ohma +10%; 1/4W R-0016
Capacitor, Mica, 118 PF +5%; 500 Vdew c-p127 R20 Resistox, Carbon; 120 ohma £10%; 1/4W R-0013
Capacitor, Mica, 5 PF 15%; 500 Vdew C-0103 R21 Resiator, Carbon; 1K +10%: 1/4W R-0024
Capacitor, Tantalum, Polar, 1.0 UF +10%; 25 Vdow C-62%9 R22 Resiator, Carbon; 2200 chms 10%; 1/4W R-D028
Capacitor, Mica, 110 PF 15%; 500 Vdew C-0127 R23 R-0026
Capacitor, Ceramic, Disk, 0.0% UF +20%; 100 Vdew | C-2261 R24 Carbon; 15K £10%; 1/4W R-0038
Capacitor, Mica, 3%0 PF 15%; 500 Vdcw C-o0141 R2s Carbon; 4700 chms +10%: 1/AW R-0032
Capacitor, Mica, 220 PF 25%; 500 Vdow C-p134 R3e Carbon; 220 chms +10%; 1/4W R-0016
Capacttor, Ceramic, Disk, 0,01 UF +20%; 100 Vdow | C-2261 R27 R-0020
Capacitor, Ceramic, 0.1 UF +80% -20%; 25 Vdew C-5008 R28 + Carhon; 120 chms £10%; 1/4W R-0013
Capacitor, Mica, 560 PF +5%; 500 Vdcw c-0146 R29 Carban; 2200 chma +10%; 1/4W R-0028
Capacitor, Mica, 1200 PF +5%; 500 Vdew C-0154 R30 Carbor; 56 ohms +10%; 1/4W R-0008
Diode, Bilicon, Type 1N4454 CR-0108 R31 Carbon; 120 ohms +10%; 1/4W R-0013
Diode, Silicon, Type 1N4454 CR-0705 Ra2 Carbon; 220 K +10%; 1/4W R-0052
Diode, Voltage Variable Capacitance, Type MV1650 CR-0085 R33 Carbon; 22K £10%; 1/4W R-0040
Diode, Voltage Variable Capacitance, Type MV1850 CR-0085 R34 Carbon; 2200 chms £10%; L/AW R-0028
Diode, Voltage Variable Capacitance, Type MV1640 CR-0090 R35 Carboa; 2200 chma +10%; 1/4W R-0028
Dicde, Voltage Varisble Capacitance, Type MV1640 CR-0080 R36 Carhon; 220K £10%; 1/4W R-0052
Diode, Silicon, Type 1N4454 CR-0705 R37 Carbon; 47K £10%; 2/4W R-0044
Diods, Zener, 8.2V £10%, Type IN5237B CR-0218 R38 Carbon; 150 chms £10%; 1/4W R-0014
Diode, Silicon, Type 1N4454 GR-0700 R39 Carbon; 1K +10%; 1/4W R-0024
Diode, Silivon, Typs IN4454 CR-0103 R4 Carbon; 1K £10%; 1/4W R-0024
Cail, R, Molded, 39 UH L-0635 R4l Registor, Carbon; 8200 ohm +10%; 1/4W R-0035
Cofl, Rf, Shielded, Tumable, 1.35-1,65 UH L0718 RAZ Resistor, Carbon: 3300 chms +10%; 1/4W R-0031
Coil, Rf, Molded, 470 UH L0648 R43 Reelstor, Carbon; 220 ohms 10%; 1/4W R-0016
Coil, RI, Molded, 39 UH L0635 RM Resistor, Carbon; 56 ohma +10%; 1/4W R-1009
Coil, R, Molded, 33 UH L0634 Rds Resistor, Carbon; 880 chms £10%; 1/4W R-0022
Cotl, Rf, Molded, 4,7 VR L-0624 - Efector, P.C. Board MP-4341
: - Socket, 14 pin, Dual 1 n-line X-0107
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724-0650 VHF VCO ASSEMBLY
Circuit Diagram

PARTS LIST =
OE8 an}m PRESETS

ON VHF
OFI3 2°) DIVIDER

S
VHF 0SC AMPL ASSY |
724-0680 |
|
f——12 701 |
| | BALUN |
[ l | |
EI0 J0505
a3 :_ T _; it v: ) > iST Lc,o.
T c4 {  TO RCVR
2N5179 150 MODULE
el 190
: -
|
16 [
20 | S
| | MOTHER
I |724 0950
AGC AMPL
l; E'Zr - ||E°9 156-186 MHz
3
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L
NOTES:

I

I

l I. UNLESS OTHERWISE INDICATED,

| ALL RESISTANCES ARE IN OHMS,
| CAPACITANCES ARE IN PICOFARADS,
!

|

|

|

INDUCTANCES ARE IN MICROHENRYS,

2. LAST (I:DESIGNATORS-724-O660 ASSY
36

CR3
Q6
B R29

3. LAST DESIGNATORS -724-0670 ASSY
o]

4. LAST DESIGNATORS 724 0680 ASSY
C4

Q4
Ri6
T

Figm_'e 8.4 — VHF VCO Assembly Circuit Diagram
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HF DIVIDER ASSEMBLY 724-0600
Parts List

HF DIVIDER ASSEMBLY — 724-0600

Reference
Designation| Description RF P/N

AL Integrated Circult, Differential/Cascade Amplifier,

Type CA30284 1C-0038
A2 Integrated Circult, NAND Gate, Type SNT400N 1C-0010
Az Integrated Circuit, NAND Gate, Type SN7400N 1C-0020
A1 Tntegrated Circult, Counter/Storage, Type N8280A 1C-0020
As Integrated Circuit, Counter/Storage, Type N8280A 1C-0020
AS Integrated Cireuit, Counter/Storage, Type N8280A 1C-0020
AT Integrated Circult, Flip Flop, Type SN7472N 1C-0016
Ag Integrated Circult, NAND Gate, Type SN7430N 160014
A9 Integrated Cirewit, Flip Flop, Type SF123-08 160023
Al Integrated Cirenit, NAND Gate, Type SG223-08 1C-0024
<1 Capacitor, Ceramic, Monolythic, 0.1 UF +80% ~20%

25 Vdew ©-5066
cz Capacitor, Ceramic, Monolythic, 0.1 UF +80% -20%

25 Vdew 5066
c3 Capacitor, Ceramic, Digk, 0,01 UF +20%; 100 Vdew C-2261
o4 Capacitor, Ceramic, Mopolythic, 0.1 UF +60% -20%:

25 Vdow ©-5066
cs Capacitor, Ceramic, Monolythic, 0.1 UF +80% —20%;

25 Vdew €-5066
cs Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew | C-2281
cr Capacitor, Ceramic, Monolythic, 0.1 UF +80% -20%;

25 Vdew C-5066
ce Capacitor, Tantalum, Polar, 1,0 UF »20%; 25 Vdew | C-6281
cs Capacitor, Mica, 180 PF +5%; 500 Vdew C-0132
c10 Capacltor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew | C-2281
cn Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdow | C-2261
ci2 Capacitor, Ceramic, Diak, 0,1 UF +30%; 100 vdew | c-2261
cl13 Capacitor, Ceramic, Disk, 0,01 UF £20%; 100 Vdew C-2261
cu4 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-2261
€15 ic, Disk, 0.01 UF £20%; 100 Vdcw | C-2281
€16 0.01 UF +20%; 100 Vdew C-2281
e C-2261
cis 00 Vdew | C-2261
Clg Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdcw C-2261
€20 i i 100 vdew C-z261
cz1 Capacitor, Ceramic, Disk, 0,01 UF £20%; 100 Vdcw | C-2261
c22 Capacitor, Ceramic, Disk, 0,01 UF «20%; 100 Vdew ©-2261
c23 Capacitor, Ceramie, Disk, 0,01 UF +20%; 100 Vdew ©-2261
caa Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew C-2261
(13 Capacitor, Coramic, Disk, 0.001 UF 420%; 250 Vdow | C-2262
€26 Capacitor, Mica, 910 PF +5%; 500 Vdew C-0151
cz1 Capacitor, Ceramic, Monolythic, 0.1 UF +80% -20%;

25 Vdew C-5068
CR1 Diode, Silicon, Type IN4454 CR-0705
CR2 Diode, Silicon, Type 1N4454 CR-0705
CR3 Diode, Silicor, Type 1N4454 CR-0705
R1 Resistor, Carbon; 56 ohma +10%; 1/4W R-0009
R2 Resistor, Carbon; 100 ohma =10%; 1/4W R-0012
R3 Reslstor, Carbon; 1K +10%; 1/4W Bo0024
R4 Resistor, Carbon; 2200 ochms £10%; 1/4W R-0028
RS Resiator, Carban; 560 ohms +10%; 1/4W R-0021
Ré Resistor, Carbon; 2200 chms +10%; 1/4W R-0028
RT Ragiator, Carbon; 470 chms £10%; 1/4W R-0020
R8 Resistor, Carbon; 2200 chma +16%; 1/4W R-o028
B9 Resistor, Carbon; 5600 ohms +10%; 1/4W R-(423
R0 Resistor, Carbon; 5600 ohms 10%; 1/4W A-~0ea3
Rl Reaistor, Carbon; 5600 ohms +10%; 1/4W R-0033
RI12 Reslstor, Carbon; 5600 ohms 10%; 1/4W R-0033
R13 Resistar, Carbon; 2200 chms £10%; 1/4W R-0028
Ria Reslstar, Carbon; 2200 ohma £10%; 1/4W R-0028
R15 Resistor, Carbon; 5600 ohms =10%; 1/4W R-0033
R16 Resistor, Carbon; 5600 chms £10%; 1/4W R-0033
RI7 Resistor, Carbon; 5600 chms +10%; 1/4W B-0033
RIS Reeistor, Carbon; 5600 chms +10%; 1/4W R-0033
R19 Resiator, Carbon; 5600 chms +10%; 1/4W R-0033
R20 Resistor, Carbon; 5600 chms £10%; 1/4W R-0033
R21 Resistor, Carbon: 5600 chma x10%; 1/4W R-0033
R2z Resistor, Carbon; 5600 ohms +10%; 1/4W R-0033
R22 Resistor, Carbon; 2200 ochms +10%; 1/4W R-0028
Ro4 Resistor, Carbon; 2200 ohms +10%; 1/4W R-0028
R25 Resistor, Carbou; 470 ohms +10%; 1/4W R-0020
R26 Resistor, Carbon; 470 ohms £10%; 1/4W R-0020
R27 Resistor, Carbon; 3900 ohma +10%; 1/4W R-0031
R28 Reslstor, Carbon; 1K «10%; 1/4W R-o024
RTI ‘Thermistor, Digk; 1K £10% R-3167
& Ejector, P.C. Board, with jacks MP-4340
— Socket, 14 pin, Dual in-line X-p107
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724-0700

VHF DIVIDER ASSEMBLY
Circuit Diagram

PARTS LIST =~

- - N T 724-0720 ASSY
——T—l (N.C)
1| 2 9! 13] 1]
el S 5388 '
2| 5
St ¢ j: AS &|a7-B b_—)" '
1
Ol =
&2 TPI i
T e 0l B P’:)/ron 26701, 25 Kz
L A7-C N> T PHASE
VOLTAGE REGULATOR DETECTORS
OUTPUT
2x 3
iN4454 o |
NOTES:
I. UNLESS OTHERWISE SPECIFIED,
ALL RESISTANCES ARE IN OHMS
CAPACITANCES ARE IN MICROFARADS
! INDUCTANCE ARE IN MICROFARADS
8 2, PIN (4= +5V ON Al & A2 OF B724-0710
10K ASSY & A2, A3, Ad & AS OF B724-0720
ASSY k
a7 i 3. PIN 7= GRD ON Al & A2 OF 8724-C7I0
ASSY & A2. A3, A4 & A5 OF B724-0720
ASSY
4. LAST DESIGNATORS: '
-~ - - H & — 724-0710 ASSY 724-0720 ASSY
T cie c7
ADE DIVIDER PO7I (L:ga CR?
i i 1 as gz
R28
2] 31314 |2] 2liolialia ] 1314} 5[ 6] 12| Al6 A7
€253 3 3
7 9 Bl T & & l2_ 5. TYPICAL PIN CONNECTIONS FOR
[a— (N A3, AG, A7, AB, A9, A0, All, AI3,
St3 Ald, AIS ON 724-0710 ASSY
A4 AlS Al6 i (N.C)
A ] L2 o 4 o o
ve) s & & 8 5 55 3@
s[4l (] 8] 9] DENELRRE a o] 3 &
(NC) R2S g8 14 7
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i
/777
Figure 8.5 — VHF Divider Assembiy Circuit Diagram
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VHF VCO ASSEMBLY 724-0650

Parts List
VHF VCO ASSEMBLY — 724-0650 VHF VCO BOARD SUB-ASSEMBLY — 724-06
’ — 7240670
Reference
< Reference
Desigoation | Description RF P/N Designation Description RF B/N
c13 Capacitor, Feed-thru, 1000 PF +20%; 500 Vdcw C 4327 ci Capacitor, Disk, 25PF £5%; 1000 Vdew c-2188
cla Capacitor, Feed-thru, 1000 PF +20%; 500 Vdew Cc-4527 cz Capacitor, VHF, 470PF 320% c-1191
Ci5 Capacitor, Feed-thru, 1000 PF +20%: 500 Vdew C-4327 c3 Capacitor, Disk, 25PF 15%; 1000 Vdew c-2188
c16 Capacitor, Feed-thru, 1000 PF +20%; 500 Vdow C-4327 ci Capacitor, VHF, 470PF 120% c-191
c1s Capacitor, Feed-thru, 1000 PF +20%; 500 Vdew Cc-4327 cs Capacitor, Disk, 25PF £5%; 1000 Vdew C-2188
c13 Capacitor, Feed-thru, 1000 PF +20%; 500 Vdew C-4321 cs Capacitor, VHF, 470PF +20% C-1181
c19 Capacitor, Feed-taru, 1000 PF 220%; 500 Vdew C©-4527 CR1 Diode, Varactor, Type MV1626 CR-0083
c20 Capacitor, Feed-thru, 1000 PF +20%; 500 Vdow C-4327 CR2 Diode, Varactor, Type MV1626 CR-0083
c2 Capacitor, Feed-thru, 1000 PF 120%; 500 Vdow C-4327 CR3 Diode, Varactor, Type MV1626 CR-0083
c22 Capacitor, Feed-thru, 2000 PF +20%; 500 Vdew c-4327 CR4 Diode, Varactor, Type MV1626 CR-0083
c23 Capacitor, Feed-thru, 1000 PF +20%; 500 Vdew Cc-4327 CRS Diode, Varactor, Type MV1626 CR-0083
C24 Capacitor, Feed-taru, 1000 PF +20%; 500 Vdew C-4327 CR8 Diode, Varactor, Type MV1626 CR-0083
c2s Capacitor, Feed-thru, 1000 PF +20%; 500 Vdew ©-4327 Lt Coll, VHF, Close Wound #28 enamel 1 1/2 turns 724-0676
c26 Capacitor, Feed-thru, 1000 PF +20%; 500 Vdow C-4327 Lz Coll, VHF, Close Wound #24 epamel 1 1/2 turne 724-0877
cz: Capacitor, Feed-thru, 1000 PF +20%; 500 Vdow C-4327 L3 Coil, VHF, Close Wound #24 enamel 1 1/4 turna 724-0678
c23 Capacitor, Feed~thru, 1000 PF £20%; 500 Vdew C-4327 Q Transistor, 8ilicon, UHF, NPN, Type 2N5178 Q-0390
c29 Capacitor, Feed-thru, 1000 PF +20%; 500 Vdew C-4327 Q2 Transistor, Silicon, UHF, NPN, Type 2N5179 Q-0390
c30 Capacitor, Feed-thru, 1000 PF +20%; 500 Vdew C-4327 Q3 Transistor, Silicon, UHF, NPN, Type 2N5178 Q-03%0
cs1 Capacitor, Feed-thru, 1000 PF 20%; 500 Vdew C-4327 RL Resistor, Carbon; 5600 ohms £10%; 1/4W R-0033
caz Capacitor, Feed-thru, 1000 PF £20%; 500 Vdew C-4327 R2 Resiator, Carbon; 5600 ohma +10%; L/4W R-0033
forck] Capacitor, Feed-thru, 1000 PF +20%:; 500 View Cc-4327 R3 Resiator, Carbon; 5600 chms +10%; 1/4W R-0033
C34 Capacitor, Ceramic, 1 PF 5% C-4808 R4 Resistor, Carbon; 5600 chms +10%; L/4W R-0083
C35 Capacitor, Ceramic, 1 PF 15% C-4608 RS Resistor, Carbon; 5600 ohms +10%; 1/4W R-0033
C36 Capacitor, Ceramic, 1 PF 5% C-4808 R6 Resistor, Carbon; 5600 chms +10%; 1/4W R-0033
30505 Connector, Coaxial, Male J-0033 R7 Resistor, Carban; 820 ohma +10%; 1/4W R-0023
VHF VCO PHASE FILTER SUB-ASSEMBLY 724-0660 R8 Resistor, Carbon; 820 ohms +10%; 1/4W R-0023
VHF VCO BOARD SUB-ASSEMBLY 724-0670 R9 Resistor, Carbon; 820 ohms £10%; 1/4W R-0023
VHF OSCILLATOR AMPLIFIER SUB-ASSEMBLY 724-0680

VHF VCO PHASE FILTER SUB-ASSEMBLY — 724-0660

Reference
Designation Description RF B/N
c1 Capacitor, Ceramic Monolythic, 0.1 UF +80% -20%;
25 Vdew C-5066
c2 Capacitor, Ceramic Monolythic, 0.1 UF +80% -20%;
25 Vdew C-5066
(=] Capacitor, Tantalum, Polar, 0.047 UF +10%; 35 Vdew] C-6272
ca Capacitor, Tantalum, Polar, 22 UF +20%; 15 Vdew C-6353
cs Capacitor, Tantalum, Polar, 0,033 UF +10%; 35 Vdew | C-6270
cé Capacitor, Tantalum, Polar, 33 UF +20%; 10 Vdew C-6385
o Capacitor, Tantalum, Polar, 0,33 UF +10%; 35 Vdew c-6282
ce Capacitor, Ceramlc Monolythic, 0,1 UF +80% -20%;
25 Vdew C-5066
c9 Capacitor, Silver Mica, 470 PF +2% c-2179
c1o Capacitor, Silver Mica, 470 PF 12% Cc-2179
cn Capacitor, Silver Mica, 470 PF +2% c-2179
c1z Capacitor, Silver Mica, 470 PF 12% c-2179
cR1 Diode, Type 1N270 CR-0047
CR2 Diode, Type 1N270 CR-0047
CR3 Diode, Zener, 8.2V +10%; Type 1N5237 CR-0216
Q Transistor, Silicon, General Purpose PNP, Type
2N4126 Q-0386
Q2 Transistor, Silicon, General Purpose PNP, Type
2N4126 Q-0386
@ Transistor, Silicon, General Purpose PNF, Type
2N4126 Q-0386
Q4 Transistor, Silicon, General Purpose PNP, Type
2N4126 Q-0386
Qs Transistor, Silicos, General Purpose PNP, Type
2N4126 Q-0386
Q6 Transistor, Silicon, General Purpose PNP, Type
2N4126 Q-0386
Rl Resistor, Carbon; 10 ohms +10%; 1/4W R-0000
RZ Resiator, Carban; 10K +10%; 1/4W R-0036
R3 Rasiator, Carbon; 680 chms +10%; 1/4W : H-0022
R4 Resiator, Carbon; 180 obros +10%; 1/4W R-0015
R5 Resistor, Carbon; 2700 ohma +10%; 1 /4W R-0023
R Resistor, Carbon; 8200 ohms +10%; 1/4W R-0035
RT Resistor, Carbon; 470 chms +10%; 1/4W R-0020
R3 Resistor, Carbon; 22 ohma +10%; 1/4W R-0004
R9 Resiator, Carhon; 2700 ohma +10%; 1/4W R-0029
RID Reslstor, Metal Film; 6810 ohms +1%; 1/8W R-7285
RI1 Resistor, Metal Film; 13700 obma +1%; 1/8W R-7286
RiZ Resistor, Metal Film; 13700 ohms +1%; 1/6W R-7286
r3 Resistar, Carbon; 5600 ohms £10%; 1/4W R-0033
Ri4 Resistor, Carbon; 1K +10%; 1/4W R-0024
RLG Resistor, Carbon; 1K £10%; 1/4W R-0024
RI6 Resistor, Carbon; 470 ohma +10%; 1/4W R-0020
R17 Reaistor, Carbou; 5600 ohms +10%; 1/4W R-0033
RI18 Reaistor, Carbon; 1K £10%; 1/4W R-0024
R19 Reaistor, Carbon; 1K £10%; 1/4W R-0024
R2Z0 Reaistor, Carbon; 470 ohms +10%; 1/4W R-0020
821 Resistor, Carbon; 5600 chma +1! /4w R-0033
R22 Resistor, Carbon; 5600 ohms +10%; 1/4W R-0033
R23 Resistor, Carbon; 5600 obms +10%; 1/4W -0033
R24 Resiator, Carbon; 1K £10%; L/4W R-0024
R23 Resistor, Carbon; 1K +10%; 1/4W R-0024
R26 Resistor, Carbon; 1K +10%:; 1/4W R-0024

VHF

OSCILLATOR AMPLIFIER SUB-ASSEMBLY
724-0680

Reference
Designation Description RF B/N
c1 Capacltor, Ceramic, Disk, 150 PF; 250 Vdow C-2263
c2 Capacitor, Ceramic, Disk, 150 PF; 250 Vdew C-2263
c3 Capacitor, Ceramic, Disk, 150 PF; 250 Vdew c-2263
ci Capecttor, Ceramic, Disk, 150 PF; 250 Vdcw C-2263
Q1 Transistor, Silicon, UHF, NPN, Type 2N5179 Q-03%0
Q2 Trangistor, Silicon, UEF, NPN, Type 2N5179 Q-03%0
Q3 Tranaistor, Silicon, UHF, NPN, Type 2N5179 Q-0390
Q4 Transistor, Silicon, UHF, NPN, Type 2N5179 Q-0390
R1 Resistor, Carbon; 1800 ohms +10%; 1/4W R-0027
R2 Resistor, Carbon; 2200 chms +10%; 1/4W R-0028
B3 Resiator, Carbon; 220 chms +10%; 1/4W R-0016
R4 Resiator, Carbon; 1500 ohms x10%; 1/4W R-0026
RS Resiator, Carbon; 220 ohms £10%; 1/4W . R-0016
Ré Resistor, Carbon; 1500 ohms +10%; 1/4W R-0026
R7 Resistor, Carbon; 220 chma £10%; 1/4W R-0016
RS Resistor, Carbon; 220 ohma £10%; 1/4W R-0016
RS9 Reaistor, Carbon; 3900 ohms +10%; 1/4W R-0031
R10 Resistor, Carbon; 4700 ohms +10%; 1/4W R-0032
R11 Resistor, Carbon; 3900 ohms £10%; 1/4W R-0031
R12 Resistor, Carbon; 4700 ochms +10%; 1/4W R-0032
RI13 Reaistor, Carbon; 560 ohms +10%; 1/4W R-0021
R4 Resiator, Carbon; 820 ohms +10%; 1/4W R-0028
R15 Reststor, Carbon; 560 ohms +10%; 1/4W R~0021
R16 Resistor, Carbon R-0023
T1 Transformer, Balun, 50 ohma to 200 ochms 7124-0672




7240750 SPECTRUM GENERATOR ASSEMBLY
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VHF DIVIDER ASSEMBLY 724-0700
ist

Parts L

VHF DIVIDER BOARD NO. 1 SUB-ASSEMBLY

VHF DIVIDER ASSEMBLY — 724-0700 724-0710 (Cont.)
Reference Reference
Designation} Description RF /N Designation| Description RF P/N
VHF DIVIDER BOARD NO, 1 SUB-ASSEMBLY 7240710 R Resistor, Carbon; 820 chms +10%; 1/4W R-0023
VHF DIVIDER BOARD NO. 2 SUB-ASSEMBLY 7240720 RS Resistor, Carbon; 820 ohms +10%; 1/4W R-0023
R Resistor, Carbon; 5600 ohma £10%; 1/4W R-0033
R7 Resistor, Carbon; 220 chma +10%; 1/4W R-0016
RS Resistor, Carbon; 5600 ohms 210%; 1/4W R-0033
RY Resistor, Carbon; 150 chms +10%; 1/4W R-0014
R10 Resistor, Carbon; 150 chms +10%; 1/4W R-0014
RI1 Resistor, Carbon; 150 ohms +10%; 1/4W. R-0014
VHF DIVIDER BOARD NO. 1 SUB-ASSEMBLY B2 | Mesaior, Gurbon: 470 chms 10%: /¥ Reoo
x R13 Resistor, Carbon; 100 ohms +10%; 1/4W R-0012
724-0710 Rl4 Resigtor, Carbon; 620 chms +10%; 1/4W R-0023
R15 Resistor, Carbon; 180 ohms +10%; 1/4W R~0015
R16 Resistor, Carbon; 330 ohms +10%; 1/4W R-0018
AL Integrated Circuit, NAND Gate, Type SN7400N 1C-0010 R17 Resistor, Carbon; 100 ohms +10%; 1/4W R-0012
Az Integrated Circuit, NAND Gate, Type SN7400N 1C-0010 Ri8 Resistor, Carbon; 2700 obms +10%; 1/4W R-0029
A3 Integrated Circuit, Flip Flop, Type SN74H72N IC-0019 R19 Resistor, Carbon; 1K +10%; 1/4W R~0024
A4 Integrated Circuit, NOR Gate, Type SN7402N 1€-0011 R20 Resistor, Carbon; 2200 ohms +10%; 1/4W R-0028
As Integrated Circuit, Dual Flip Flop, Type SF123-03 1C-0023 R21 Resistor, Carbou; 2200 ohma +10%; 1/4W R-0028
A6 Integrated Circuit, Flip Flop, Type SN7472N C-0016 R22 Resistor, Carbon; 22 ohms +10%; 1/4W R-0004
A7 Integrated Circuit, Flip Flop, Type SNT4H7ZN 1C-0019 R23 Resistor, Carbon; 22 ohms £10%; 1/4W R-0004
A8 Integrated Circuit, Flip Flop, Type SN7472N 1C-0016 R24 Resistor, Carbon; 5600 ohms +10%; 1/4W R-0033
As Integrated Circuit, Flip Flop, Type SN74H72N 1C-0019 R25 Reslstor, Carbon; 5600 cbma £10%; 1/4W R-0033
Alo Integrated Circuit, Flip Flop, Type SN7T4HT2N 1C-0019 R26 Resistor, Carbon; 5600 chma £10%; 1/4W R-0033
Al Integrated Circwit, Flip Flop, Type SN74H72N 1C-0019 R27 Resistor, Carbon; 5600 ohme 10%; L/4W R-0033
Anz Integrated Circuit, NOR Gate, Type SN7402N 1C-0011 R28 Resistor, Carbon; 5600 ohms +10%; 1/4W R-0033
A3 Integrated Circuit, Flip Flop, Type SN7472N 1C-0016 - Ejector, P.C. Board, with jacks MP-4340
Ald Integrated Circuit, Flip Flop, Type SN7472N 1C-0016
AL5 Integrated Circuit, Flip Flop, Type SNT4HT2N 10-0019
Als Integrated Circuit, Counter/Storage, Type N8280A 1G-0020 VHF DIVIDER BOARD NO.2 SUB-ASSEMBLY
c1 Capacitor, Ceramic Monolythic, 0,1 UF +80% -20%;
25 Vdew €-5066 7240720
c2 Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdow | C-2261
c3 Capacitor, Ceramic, Disk, 0.0 UF 120%; 100 Vdew | C-2261 Reference
cs Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-2261 Designation Description RF P/N
cs Capacitor, Ceramic, Disk, 0,01 UF :20%; 100 Vdew | C-2261 T T TR YT Tor TS S T
ce Capacitor, Mica, 180 PF £5%; 500 Vdcw i gonad Az Integrated Circuit, NAND Gate, Type SNT400N 1C-0010
o Cagacttor, Ceramic, Disk, 0.01 UF +20%; 100 Vdow | G-2261 a3 Lutegrated Cirewlt, NAND Gate, Type SNTAZ0N 1C-0013
c8 itor, Ceramic Monolythic, 0.1 UF +80% -20%; L s at, Type
Capacitor, " A4 Integrated Circuit, NAND Gate, Type SNT400N 1C-0010
25 Vdew g':‘;;’z a5 Integrated Circuit, NAND Gate, Type SN7400N 1C-0010
b Capacitor, Mica, 30 PF £3%; 500 Vdew ¥ A6 Integrated Cirouit, Flip Flop, Type SF123-03 1C-0023
£ig Capacttor, Cermmic, Disk, 0.01 UF £20%; 100 Vdew | C-2261 A7 Integrated Circuit, NAND Gate, Type 5G223-03 1C-0024
cil Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew C-2261 ol > » Type
paciwr, sl d o261 c1 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew C-2261
ciz Capacitor, Ceramic, Disk, 0.01 UF £20%; 100 Vdow £ cz Capacitor, Ceramic, Disk, 0.01 UF £20% 100 Vdew | C-2261
c13 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew C-2261 c3 Capacil 0 % »
n pacitor, Mica, 560 PF £5%; 500 Vdew C-0146
cia Capacitor, Ceramic, Disk, 0,01 UF £20%; 100 Vdew | C-2261 c4 Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew | C-2261
€15 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdcw C-3261 cs Capacitor, Ceramic, Disk, 0,01 UF 20%; 100 Vdcw | C-2261
c16 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdow | C-2261 cs Capacitor, Mica, 390 PF +5%; 500 Vdcw c-0141
cw Capacitor, Ceramic, Disk, 0.01 UF 420%; 100 Vdew | C-2261 cr Capacitor, Mica, 560 PF x5%; 500 Vdew C-0146
cig Capacitor, Ceramic, Disk, 0,01 UF £20%; 100 Vdew |  C-2261 CR1 Diode, Silicon, Type IN4454 CR-0705
c19 Capacitor, Ceramic, Disk, 0.01 UF £20%; 100 Vdew C-2261 CR2 DME: silicon, Type IN4454 CR-0705
CR1 Diode, Silicon, Type LN4454 ER-070% CR3 Diode, Silicon, Type IN4454 CR-0705
CR2 Diode, Silicon, Type 1N4454 CR-0705 CR4 Diode, Silicon, Type IN4454 CR-0705
CR3 Diode, Silicon, Type IN4454 ER-0705 CRS Diode, Silicon, Type LN4454 CR-0705
L1 Coil, Rf, 22.0 UH L-ngs CRé Diode, Silicon, Type 1N4454 CR-0705
12 Coil, Rf, 22.0 UR Jroesd CR? Diode, Zener, 5.6V +5%; Type IN5232B CR-0262
13 Coll, RS, 22.0 UK L-0632 J-0711 | Commector, Elco, 13 pin MP-1428
P-0711 Connector, Elco, 13 pin g e Q1 Transistor, Silicon, General Purpose, NPN, Type
Q1 Transistor, Silicon, UHF, NPN, Type 2N5179 Q03680 2N5183 Q-0006
Q2 Transistor, Silicon, UHF, NPN, Type 2N5178 Q-03%0 Q2 Transistor, Silicon, Gensral Purpose, PNP, Type
Qa3 Transistor, Silicon, URF, NPN, Type 2N5179 Q-0390 2N4126 Q-0386
Q4 Transistor, Silicon, UHF, NPN, Type 2N5179 Q-039%0 Rl Resistor, Carbon; 5600 ::ms uo;; xx‘x g-gggg
5 Transi Purpose, NPN, R2 Resistor, Carbon; 5600 ohms £10%; 1 8
D - | m [ e e e v o
sistor, i 3 ~
Q8 Txalmong e, General Purpose, PNF, Type Q-0386 RS Resistor, Carbon, 2700 ohms +10%; 1/4W R-0029
R1 Resistor, Carbon; 56 chma £10%; 1/4W R-0003 RE Balabr; Caebot o e i L
R2 Resiator, Carbon; 5600 ohms £10%; 1/4W R-0033 R7 Resistor, Carbon; 470 ol 51‘1 = Hiside
i rbon; 5600 ohms £10%; 1/4W R-0033 R8 Resistor, Carbon; 10K +10%; 1/4
Rs Resistor, Cartofi; ¢ RS Resistor, Carbon; 100 ohms +10%; 1/4W R-0012
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724-0800

SECOND L.O. GENERATOR ASSEMBLY

Circuit Diagram
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Figure 8.7 — Second L.0O, Generator Assembly Circuit Diagram
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SPECTRUM GENERATOR ASSEMBLY 724-0750

Parts List

SPECTRUM GENERATOR ASSEMBLY — 724-0750

SPECTRUM GENERATOR ASSEMBLY

Reference
Designation| Description RF /N

Al Circuit, 1/Caseade Amplifier,

Type CA3028A 1C-0036
A2 Integrated Circuit, NAND Gete, Type SN74HOON 1C-0018
A3 Cireuit, C age, Type N8280A 1C-0020
A4 Cireuit, C age, Type N8280A 1C-0020
as Cireuit, C: age, Type NS280A 1C-0020
As Integrated Circuit, Counter/Storage, Type N8280A 1C-0020
A7 Integrated Circuit, NAND Gate, Type SN7400N IC-0010
A8 Integrated Circuit, Differential/Cascade Amplifier,

Type CA3028A IC-0036
A9 Integrated Circuit, Differential/Cascade Amplifier,

Type CA3028A 1C-0036
AlQ Integrated Circuit, Differential/Caacade Amplifier,

Type CA3028A 1C-0036
[ Capacitor, Ceramic Monolythic, 0,1 UF +80% -20%;

25 Vdew - C-5066
c2 Capacitor, Ceramic, Disk, 0.01 UF £20%; 100 Vdew | C-2261
c3 Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew | C-2261
c4 Capecitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdcw | C-2261
Cs Capacitor, Ceramic, Disk, 0,01 UF *20%; 100 vdew | C-2261
) Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew | C-2261
c7 Capacitor, Ceramic, Disk, 0.01 UF 320%; 100 Vdew C€-2261
Ccs Capacitor, Ceramic Monolythic, 0.1 UF +80% -20%;

25 Vdew ©-5066
[ Capacitor, Mica, 75 PF 15%; 500 Vdcw c-0123
ci10 Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdcw €-2261
cu Capacitor, Mica, 81 PF +5%; 500 Vdew C-0125
ci12 Capacitor, Mica, 3 PF 15%; 500 Vdow C-0102
C13 Capacitor, Mica, 91 PF +5%; 500 Vdew C-0125
c14 Capacitor, Ceramic Monolythic, 0.1 UF +80% -20%;

25 Vdew C-5068
c1s Capacitor, Mica, 3 PF £5%; 500 Vdew C-0102
Cl6 Capacitor, Mica, 180 PF +5%; 500 Vdew c-0132
c17 Capacitor, Mica, 180 PF +5%; 500 Vdew C-0132
cls Capacitor, Ceramic, Disk, 0.001 UF +20%; 250 Vdew | C-2262
c19 Capacitor, Ceramic, Disk, 0,001 UF +20%; 250 Vdew | C-2262
c20 Capacitor, Mica, 91 PF £5%; 500 Vdew C-0125
[o231 Capacitor, Mica, 180 PF 5%; 500 Vdew c-0132
c22 Capacitor, Mica, 5 PF t5%; 500 Vdew €-0103
c23 Capacitor, Ceramic, Disk, 0.001 UF :20%; 250 Vdew | C-2262
c24 Capacitor, Mica, 20 PF £5%; 500 Vdew C-0108
c25 Capacitor, Mica, 180 PF +5%; 500 Vdew C-0132
c26 Capacitor, Ceramic, Disk, 0.01 UF £20%; 100 Vdew | C-2261
c21 Capacitor, Mica, 5 PF £5%; 500 Vdcw €-0103
c28 Capacitor, Mica, 180 PF £5%; 500 Vdcw C-0132
c29 Capacitor, Mica, 5 PF £5%; 500 Vdew C-0103
c30 Capacitor, Mica, 360 PF 5%; 500 Vdew C-0140
cal Capacitor, Mica, 360 PF £5%; 500 Vdew C-0140
caz Capacitor, Mica, 110 PF +5%; 500 Vdew Cc-0127
cas Capacitor, Mica, 3 PF £5%; 500 Vdcw c-0102
c34 Capacitor, Mica, 110 PF £5%; 500 Vdcw c-mi27
c35 Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdcw | C-2261
c36 Capacitor, Mica, 3 PF 15%; 500 Vdew c-0102
c37 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdcw C-2261
c38 Capacitor, Mica, 220 PF 5%; 500 Vdow C-0134
cag Capacitor, Mica, 220 PF 5%; 500 Vdew C-0134
c40 Capecltor, Mica, 180 PF +5%; 500 Vdcw c-0132
c41 Capacitor, Ceramic, Disk, 0,001 UF 320%; 100 Vdew | C-2262
ca2 Capacitor, Ceramic, Disk, 0,001 UF +20%; 100 Vdew | C-2262
ca3 Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew | C-2261
ca4 Capacitor, Mica, 110 PF +5%; 500 Vdew Cc-0127
45 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-2261
ca6 Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew | C-2261
c47 Capacitor, Mica, 20 PF +5%; 500 Vdew C-0108
ca8 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-2261
cas Capacitor, Mica, 390 PF £5%; 500 Vdew C-0141
Cs0 Capacitor, Mica, 110 PF5%; 500. Vdcw c-0127
€51 Capacitor, Ceramic Monolythic, 0.1 UF +80% -20%;

25 Vdew C-5068
c52 Capacitor, Mica, 390 PF +5%; 500 Vdcw C-0141
c53 Capacitor, Ceramic, Disk, 0,01 UF £20%; 100 Vdew | C-2261
cs4 Capacitor, Ceramic Monolythic, 0.1 UF +80% -20%;

26 Vdew C-5066
C55 Capacitor, Ceramic Monolythic, 0.1 UF +80% -20%;

25 Vdew C-5066
CR1 Diode, Silicon, Type 1N4454 CR-0705

724-0750 (Cont.)
Reference
Designation Description RF B/N

CR2 Diode, Silicon, Type 1N4454 CR-0705
CR3 Diode, Silicon, Type 1N4454 CR-0705
CR4 Diode, Silicon, Type 1K4454 CR-0705
CR5 Diode, Silicon, Type 1N4454 CR-0705
CRé Dicde, Silicon, Type 1N4454 CR-0705
CR? Diode, Silicon, Type 1N4454 CR-0705
CR8 Diode, Silicon, Type 1N4454 CR-0705
CR9 Diode, Silicon, Type 1N4454 CR-0705
L1 Coil, Rf, 220 UH L-0644
L2 Coil, Shielded, Tunable, 0.612-0,748 UH L-0711
L3 Coll, Shielded, Tunable, 0.612-0,748 UH L-0711
4 Coil, Shielded, Tunable, 0.612-0,748 UH L-0711
LS Coil, Shielded, Tunable, 0,900-1.100 UH L-0713
173 Coil, Shielded, Tunable, 0.612-0.748 UH L0711
L7 Coil, Shielded, Tunable, 0.900-1.100 UH 1-0713
L8 Col, Shielded, Tunable, 0.900-1.100 UH L-0713
L9 Coil, Shielded, Tunable, 0.900-1,100 UH L-0713
L10 Coil, Shielded, Tunable, 0,900-1.100 UH 1-0713
L1 Coll, Shielded, Tunable, 0,900-1,100 UR 10713
L1z Coil, Shielded, Tunable, 0.900-1,100 UH L-0713
L13 Coil, Shielded, Tunable, 0,900-1,100 UH L-0713
L14 Coil, Shielded, Tunable, 0,900-1,100 UH L-0713
15 Coil, Rf, 56 UH L-0637
L16 Coll, Rf, 56 UH L-0637
7 Coll, Rf, 220 UH 10644
Q1 Transistor, Silicon, General Purpose, NPN, Type

2N4124 Q-0385
Q2 Translstor, Silicon, General Purpose, PNP, Type

2N4126 Q-0386
Q3 Transistor, Silicon, General Purpose, NPN, Type

2N4124 Q-0385
Q4 Transistor, Bilicon, General Purpose, PNP, Type

2N4126 Q-0386
R1 Resistor, Carbon; 68 ohms +10%; 1/2W R-0110
B2 Resistor, Carbon; 220 ochms £10%; 1/4W R-0016
R3 Resistor, Carbon; 220 ohms £10%; L/4W R-0016
R4 Resistor, Carbon; 1K £10%; 1/4W R-0024
RS Resistor, Carbon; 2200 ohms +10%; 1/4W R-0028
R& Resistor, Carbon; 2200 ohms +10%; 1/4W R-0028
R7 Resistor, Carbon; 2200 ohms +10%; 1/4W R-0028
RS Resigtor, Carbon; 390 ohms +10%; 1/4W R-0019
R9 Resistor, Carbon; 380 ohms +10%; 1/4W R-0019
R10 Resistor, Carbon; 2200 ohms +10%; 1/4W R-0028
R12 Resistor, Carbon; 220 ohms +10%; 1/4W R-0016
R13 Resistor, Carbon; 1K +10%; 1/4W R-0024
R14 Resistor, Catbon; 2200 obms +10%; 1/4W R-0028
RIS Resistor, Carbon; 2200 ohms +10%; R-0028
R16 Resistor, Carbon; 2200 ohma +10%; 1/4W R-0028
R17 Resistor, Carbon; 220 ohms +10%; 1/4W R-0016
Rr1% Resistor, Carbon; 2200 ohms +10%; 1/4W R-0028
RIS Resistor, Carbon; 1K +10%; 1/4W R-0024
R20 Resistor, Carbon; 2200 ohms £10%: 1/4W R-0028
R21 Resistor, Carbon; 2200 ohms +10%; 1/4W R-0028
R22 Resistor, Carbon; 220 ohms +10%; 1/4W R-0016
R23 Resistor, Carbon; 1K £10%; 1/4W R-0024
R24 Resistor, Carbon; 2200 chims +10%; 1/4W R-0028
w25 Resistor, Carbon; 2200 chms 1 /AW R-0028
Ru6 Resistor, Carbon; 2200 chms +10%; 1/4W ° R-0028
R27 Resistor, Carbon; 2200 ochma £10%; 1/4W R-0028
R28 Resistor, Carbon; 22 ohms +10%; 1/4W R-0004
R29 Resistor, Carbon; 2200 ohms £10%; 1/4W R-0028
R3O Resistor, Carbon; 22 ohms +10%; 1/4W R-0004
R31 Resistor, Carbon; 22 ohms £10%; 1/4W R-0004
Raz Resistor, Carbon; 2200 ohms +10%; 1/4W R-0028
R33 Resistor, Carbon; 5600 ohms +10%; 1/4W R-0033
R34 Resistor, Carbon; 22 ohms +10%; 1/4W R-0004
R35 Resistor, Carbon; 2200 obms +10%; 1/4W R-0028
R36 Resistor, Carban; 2200 ohms +10%; 1/4W R-0028
R37 Resistor, Carbon; 2200 obms +10%; 1/4W R-0028
R38 Resistor, Carbon; 22 ohma +10%; 1/4W R-0004
R39 Resistor, Carbon; 22 ochms +10%; 1/4W R-0004
RA0 Resistor, Carbon; 2200 ohms +10%; 1/4W R-0028
RT1 Thermistor, Disk, 1K +10% R-3167
= Ejector, P.C. Board MP-4341
- Socket, 14 pin, Dual In-line X-0107
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724-0850

TRANSLATOR ASSEMBLY

Circuit Diagram

PARTS LIST =
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Figure 8.8 — Translator Assembly Circuit Diagram

8-37



SECOND L.O. GENERATOR ASSEMBLY 724-0800

Parts List

SECOND LOCAL OSCILLATOR GENERATOR

ASSEMBLY - 724-0800

SECOND LOCAL OSCILLATOR GENERATOR

ASSEMBLY — 724-0800 (Cont.)

Reference Reference
Designation| Description RF P/N Designationf Description RF P/N
Al Circuit, ‘Cascade Amplifi CR4 Diode, Silicon, Type 1N4454 CR-0705
Type CA3028A 1C-0036 CRS Diode, Silicon, Type 1N4454 CR-0705
A2 Integrated Circuit, NAND Gate, Type SN7400N 1C-0010 CRé Diode, Sikicon, Type 1N4454 CR-0705
A3 Integrated Circuit, NAND Gate, Type SN74HOON 1C-0018 CRT Diode, Silicon, Type 1N4454 CR-0705
A4 Circuit, Di ial/Cascade ifier, CR8 Diode, Silicon, Type 1N4454 CR-0705
Type MC 1550G ’ 1C-0030 L1 Inductor, VHF, Air Wound 724-0821
As Circuit, /Cascade itier, L2 Coil, Shielded, Tunable, 4.23-5.17 UH L0721
Type CA3028A 1C-0036 L3 Coil, Shielded, Tunable, 19.8-24.2 UH L-0729
¢l Capacitor, Mica, 82 PF +5%; 500 Vdow c-0124 71 Coil, Shielded, Tunable, 19.8-24.2 UH L-0729
€2 Capacitor, Mica, 220 PF +5%; 500 Vdcw C-0134 L5 Coil, Shielded, Tuneble, .900-1.10 UH L-0713
cs Capacitor, Ceramic, Trimmer, 2.5-11 PF; 350 Vdew | C-2308 L8 Coil, Rf, 100.0 UH L-0640
c4 Capacitor, Ceramic, Disk, 0,001 UF +20%; 250 Vdew | C-2262 phg Cail, Ri, 100.0 UH L-0840
T Capacitor, Ceramic, Disk, 0,001 UF £20%; 250 Vdcw | C-2262 L8 Coil, Rf, 15.0 UH L-0830
cé Capacitor, Mica, 5 PF +5%; 500 Vdew C-0103 Ls Coil, Rf, 15.0 UH L-0630
<7 Capacitor, Mica, 82 PF +5%; 500 Vdow C-0124 L1o Inductor, VHF, Alr Wound :24-%:
o] Capacitor, Mica, 220 PF 15%; 500 Vdew C-0134 Lii Inductor, VHF, Alr Wound 24~
c9 Capacitor, Ceramic Monolythic, 0,1 UF +80% -20%; t;g éﬂdsm;: , ‘liﬂsF{ﬂ:k Wound :.2‘0-501?0
25 Vdew C-5066 oil, Rf, 1. -
Cc10 Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew C-2261 L4 Inductor, VHF, Air Wound 724-0818
c1y Capacitor, Ceramic, Disk, 0,001 UF +20%; 250 Vdew | C-2262 L1s Coil, Shielded, Tunable, 8.00-11.0 UH L-0725
c12 Capacltor, Ceramic Monolythic, 0,1 UF-+80% ~20%; 35 gzﬂ g‘f- i":-gﬂm tjg‘:g
25 Vdew C-5066 » Bf, 1.
724-0817
c13 Capacitor, Mica, 10 PF +5%; 500 Vdcw C-0104 a8 Inductor, VHF, Alr Wound
C14 Capacitor, Mica, 12¢ PF +5%; 500 Vdcw c-0128 L1s Coil, Shielded, Tunable, 9.00-11.0 UH L»Mig
c1s Capacitor, Mica, 24 PF +5%; 500 Vdew c-0110 ﬁ: ,C;ﬁ' g' ;g"i"“l UH ::g:sz
c16 Capacitor, Ceramic, Disk, 0,01 UF :20%; 100 Vdew | C-2261 » R, 22 U f—
c17 Capacitor, Mica, 120 PF 15%; 500 Vdcw C-0128 L2 ;;:‘;'21‘“”' Bilicon, Oemeral Purposs, s Type &:588
cis Capacitor, Ceramic, Disk, 0,001 UF +20%; 250 Vdew | C-2262 4 "
c1s Capacitor, Ceramic, Disk, 0,001 UF +20%; 250 Vdcw | C-2262 Q2 :::’1‘;‘:“”' Silicon, General Purpose, NPN, Tyge ——
cz0 Capacitor, Ceramic, Disk, 0,001 UF +20%; 250 Vdcw | C-2262 PN
cz1 Capacitor, Ceramic Monolythic, 0.1 UF +80% -20%; a8 e RO, General Purgose, NEN, Type -6
25 Vdew ©-5066 .
Trans Gate, Amplifier/Mixer| Q-0325
ca2 Capacitor, Mica, 120 PF 35%; 500 Vdew c-0128 o “m;x’:' :i’:ﬁ: 3"“‘; poh voE 2;‘517;'/ 3_03”
c24 Capacitor, Mica, 120 PF £5%; 500 Vdew c-0128 bt B e ok B0038
c26 Capacitor, Ceramic, Trimmer, 9-35 PF C-2348 ' " J -
" i R2 Resistor, Carbon; 2200 ohms +10%; 1/4W R-0028
ca27 Capacitor, Cergmic, Disk, 0,005 UF +80% -20%; P Roniotor, Gasben, 5800 ohms £10%, /AW 0033
100 Vdew CoR Ré Resistor, Carbon: 470 ohma +10%; 1/4W R-0020
cz8 Capacitor, Mica, 3 PF +5%; 500 Vdew c-0102 b Resistor, Carbon, 27K 210% 1/4W R tol1
c29 Capactior, Ceramic, Disk, 150 PF £20%; 250 Vdcw C-2263 s Roaistor, Carbon, 27K £10%: 1/4W Koot
c30 Capacitor, Ceramic, Trimmer, 2.5-11 PF; 350 Vdew| C-2303 B Rosintor. Carton, STK 108, 1/4W 2 0661
can Capacitor, Ceramic, Disk, 150 PF £20%; 250 Vdew C-2263 pios Resishu » Cai :"n nhms,;lﬂ' 1/4W H-0020
caz Capacitor, Ceramic, Disk, 150 PF +20%; 250 Vdew C-2263 i R::::In:, cl""’“j 1K £10% LAW ey
ca3 Capacitor, Variable, 0.8-10.0 UF; 250 Vdcw c-2178 2 TasLtors cmmmf P gy LS 0088
c3a Capacitor, Mica, 5 PF £5%: 500 Vdew c-0103 ity A A ey e 0036
c35 Capacitor, Ceramic, Disk, 150 PF +20%; 250 Vdcw C-2283 Resistor, Carbon; 3 %

5 ic. Disk. RI13 Resistor, Carbon; 2200 chms +10%; 1/4W R-0028
c36 Capacitor, Ceramic, Disk, 150 PF 1207%; 250 Vdow C-2263 a1 o (e b - oois
c37 Capacitor, Mica, 47 PF 15%; 500 Vdew c-0117 2 Resistor, c: oo D600 s A SH A AW, s
c38 Capacitor, Mica, § PF +5%; 500 Vdcw S R16 Tetaton, Carbons 150 ohmaa <10% 1/4W R-0014
c39 Capacitor, Ceramic Monolythic, 0.1 UF +80% -20%; cos066 RI7 B"m“' o 1K £10%; 1/4W R-0024

5 View " istor., 5 ; R-0034
c10 Capacitor, Ceramic, Trimmer, 2.5-11 PF; 350 Vdew | C-2303 :i: Resistor, gnr:‘:j ?:gz :::: ﬁg :5:: Rt
ca1 Capacitor, Variable, 0.8-10.0 UF; 250 Vdew c-2178 i Resistor, c" s Sk 2108 1 AW o
ca2 Capacitor, Ceramic, Disk, 150 PF £20%; 250 Vdew c-2263 2% Resistor, Carbrbonm: 8300 chima 103, 1/4% g
c4s Capacitor, Ceramic, Disk, 150 PF +20%; 250 Vdow C-2263 Resistor, Carbon; g Betor

pecior, " g R22 Resistor, Carbon; 1800 ohms +10%; 1/4W
Ca4 Capacitor, Ceramic, Disk, 150 PF +20%; 250 Vdew C-2263 5 ¢ T o084
i c ic. Trimmer, 2,5-11 PF; 350 Vdew | C-2303 R23 Resiator, Carbon; 6800 ohms +10%; 1/4W s
£as Gapacitor, Ceramia, el R24 Resistor, Carbon; 470 ohms £10%; 1/4W -
Ca6 Capacitor, Ceramic, Disk, 150 PF +20%; 250 Vdew C-2263 R25 Resistor, Carbon; 1K +10%; 1/AW R-0024
C47 Capacitor, Ceramic, Monolythie, 0,1 UF +80% -20%; cosoes R26 Resumr: carbon; lK_H.O%; L/aW R-0024

25 Vdew - ' 4 R-0024
c48 Capacitor, Ceramic, Disk, 150 PF +20%; 250 Vdew G0 ::: l;:g:ﬁ:' g:rhnn: :ﬁig:: i;:z R-0024
c19 ;:;p;:xwr, Ceramic Monolythic, 0,1 UF +80% -20%; s st Hebir o L L g-ggﬁ:

ow : . A =
c50 Capacitor, Mica, 380 PF 25%; 500 Vdew C-0141 i Resistor, Carbon; 56 ohma £10%; 1AW R-0024
bt Cngcimr. Mica, 390 PF +5%: 500 Vdew c-0141 Rl Resistor, Carbon; LK £10%; 1/ "‘/’: Bo0ks
5 . , +5%: ; 22 i -
csz Capacitor, Ceramic Mosolythic, 0.1 UF +80% 208 | g: Ej::::; gﬂﬁ; iz:ﬁﬁ%;hww R-0040

25 Vdew - © 220K +10%; R-0052
€53 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdow | C-2281 g; ;:::‘;: S::;.'?f E?’;“ ;z;’?-}‘/::vw % 55
€54 Capacitor, Ceramic Monolythic, 0.1 UF +80% ~20%: — R36 Resiawx': Carbon; 5600 ohm; <10%; 1/4W R-0033

25 Viow ; R C-t363 R37 Resistor, Carbon; 5600 ohms +10%; 1/4W R-0033
55 Capacitor, ;";“““3’;-0‘;‘;_"; 5;:";: ‘7':2 2 oot R38 Resistor, Catbon; 150 chma £10%; 1/4W Rn-xg;;
i Crpacitor, Mies, i 5 R39 Resistor, Carbon; 27 ohms +10%; 1/4W 3

itor, Mica, 390 PF £5%; 500 Vdcw C-0141 i . . R-0024
Goo | ‘Commciur, Coramic, 0.02 UF 608 0% 150 Vaew | C-0058 L B Sy oy ] g
i 1 C-2! % et R-0028
c61 Capacttor, Ceramic, Disk, 150 PF £20%; 250 Vdew e Catbon, 5460 aies 100 T/AW
CR1 Diode, Voltage Variable Capacitance, Type MV-1628 cn-om;: “Y‘f g:::;vac'or, i :m l'tso ;;n’ 724-0805
CR2 Diode, Voltage Variable Capacitance, Type MV-1628 32:3205 L& Ehetor, P.C. Board, with facks MP-4340
CR3 Diode, Silicon, Type 1N4454 - Socket, 14 pin, Dual In-line X-0107
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724-0900 14 MHz UP-MIXER AND VFO ASSEMBLY
Circuit Diagram
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Figure 8.9 — 14 MHz Up-Mixer and VFO Assembly Circuit Diagram
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TRANSLATOR ASSEMBLY 724-0850

Parts List

TRANSLATOR ASSEMBLY — 724-0850

TRANSLATOR ASSEMBLY — 724-0850 {Cont.)

Reference

Designation | Description RF P/N
AL Integrated Circuit, IF Amplifier, Type CA3028A 1C-0036
Az Integrated Circuit, NAND Gate, Type SNT4HOON 1C-0018
c1 Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew | C-2261
cz Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-2261
c3 Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdcw C-2261
c4 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | c-2261
cs Capacitor, Ceramic, Disk, 0,0t UF +20%; 100 Vdew | c-2261
cé Cagacitor, Variable, Ceramic, 7-25 PF; 350 Vdew C-2304
(e Capacitor, Variable, Ceramic, 2.5-11 PF; 350 Vdew | C-2303
cs Capacitor, Variable, 0,8-10.0 PF; 250 Vdew c-2178
cs Capacitor, Mica, 5 PF £5%; 500 Vdew C-0103
clo Capacitor, Mica, 5 PF +5%; 500 Vdew C-0103
c11 Capacitor, Mica, 20 PF +5%; 500 Vdew C-0108
ci12 Capacitor, Variable, 0.8-10.0 PF; 250 Vdew c-2178
€13 Capacitor, Ceramic, Disk, 150 PF 320%; 250 Vdew C-2263
c14 Capacitor, Ceramic, Disk, 150 PF +20%; 250 Vdcw C-2263
C1s Capacitor, Ceramic Monolythic, 0,01 UF +80% -20%;

25 Vdew C-5066

c1é Capacitor, Ceramic, Disk, 150 PF +20%; 250 Vdcw C-2263
c17 Capacitor, Varisble, Ceramic,2.5-11 PF; 350 Vdew | C-2303
c18 Capacitor, Ceramic, Disk, 150 PF £20%; 250 Vdew C-2263
c20 Capacitor, Ceramic, Disk, 150 PF +20%; 250 Vdew C-2263
c22 Capacitor, Ceramic, Disk, 150 PF +20%; 250 Vdow C-2263
c23 Capacitor, Variable, Ceramic, 7-25 PF; 350 Vdcw C-2304
c24 Capacitor, Mica, 1 PF 15%; 500 Vdew C-0100
<25 Capacitor, Ceramic, Disk, 150 PF +20%; 250 Vdew C-2263
c26 Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew | C-2261
c27 Capacitor, Ceramic, Disk, 0,01 UF :20%; 100 Vdew | C-2261
c28 Capacitor, Variable, Ceramic, 7-25 PF; 350 Vdew C-2304
c29 Capacitor, Mica, 5 PF 5%; 500 Vdew C-0103
c3o Capacitor, Mica, 5 PF +5%; 500 Vdew ©-0103
c3l Capacitor, Ceramic, Disk, 150 PF +20%; 250 Vdcw C-2263
c32 Capacitor, Mica, 47 PF 5%; 500 Vdew €-0117
c33 Capacitor, Variable, Ceramic, 7-25 PF; 350 Vdew C-2304
c34 Capacitor, Ceramie, Disk, 150 PF +20%; 250 Vdcw C-2263
c37 Capacitor, Variable, Ceramic, 7-25 PF; 350 Vdcw C-2304
c38 Capacitor, Mica, 1 PF £5%; 500 Vdow €-0100
c39 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-2261
c40 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-2261
c41 Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew | C-2261
c42 Capacitor, Ceramic, Disk, 150 PF +20%; 250 Vdew C-2263
c43 Capacitor, Mica, 5 PF +5%; 500 Vdew C-0103
ca5 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-226t
c46 Capacitor, Mica, 10 PF 15%; 500 Vdew C-0104
ca7 Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew | C-2261
c43 Capacitor, Mica, 24 PF +5%; 500 Vdew c-0110
c49 Capacitor, Mica, 5 PF +5%; 500 Vdew C-0103
c51 Capacitor, Ceramic, Disk, 0,01 UF £20%; 100 Vdew | C-2261
€52 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-2261
cs3 Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew | C-2261
cs5 Capacitor, Mica, 3 PF +5%; 500 Vdew C-0102
c36 Capacitor, Ceramic, Disk, 150 PF +20%; 250 Vdcw C-2263
cs7 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-2261
cs8 Capacitor, Mica, 68 PF +5%; 500 Vdew c-0122
c59 Capacitor, Ceramic, Disk, 150 PF 120%; 250 Vdew C-2263
cs0 Capacitor, Mica, 62 PF 15%; 500 Vdcw c-0121
c61 Capacitor, Mica, 5 PF +5%; 500 Vdow C-0103
cs2 Capacitor, Ceramic, Disk, 150 PF £20%; 250 Vdow C-2263
c63 Capacitor, Mica, 270 PF £5%; 500 Vdow Cc-0137
ce4 Capacitor, Ceramic, Disk, 150 PF £20%; 250 Vdew C-2263
C65 Capacitor, Ceramic, Disk, 150 PF +20%; 250 Vdew C-2263
CR1 Diode, Silicon, Type IN4454 CR-0705
CR2 Diode, Silicon, Type 1N4454 CR-0705
CR3 Diode, Siticon, Type 1N4454 CR-0705
CR4 Diode, Zener, 5.6 V +10%; Type 1N5232B CR-0262
L1 Coll, Rf, 22 UH L-0632
L2 Coil, Inductor, VHF, Alr Wound 724-0860
L3 Coil, Inductor, VHF, Air Wound 724-0861
“ Coil, Inductor, VHF, Alr Wound 724-0862
73 Coil, Inductor, VHF, Air Wound 724-0863
e Cofl, Inductor, VHF, Air Wound 734-0864
L8 Coil, Inductor, VHF, Air Wound 724-0865
L9 Coil, Inductor, VHF, Air Wound 724-0866
Lo Coil, Inductor, VHF, Air Womnd 724-0866

Reference
Designation Description RF P/N

L1l Coil, RE, 0,18 UH L-0607
112 Cofl, Rf, 3.3 UH L0622
L1 Coil, R, 2.7 UH L-0621
114 Coil, Rf, 6.8 UH - L-0626
115 Codl, Rf, 6.8 UH L0626
L1 Coil, Rf, 6.8 UH L0626
L7 Coll, R, 3.3 UH L-0622
L18 Coil, Rf, 1.8 UH 1-0619
L9 Cofl, Rf, 22 UH 1-0632
120 Coll, Rf, 3.9 UH 1-0623
21 Coil, Rf, 3.3 UH . 1-0622
Qt Transistor, Moafet, Dual Gate, VHF Amplifier/Mixer| Q-0325
Q2 Transistor, Mosfet, Dual Gate, VHF Amplifier/Mixer| Q-0325
Q3 Transistor, Silicon, UHF, Type 2N5178 Q-0890-1
Q4 Transistor, Mosfet, Dual Gate, VHF Amplifier/Mixer| Q-0325
[+ Transistor, Silicon, UHF, Type 2N5179 Q-0390-1
QB Transistor, Silicon, UHF, Type 2N5179 Q-0390-1
Q7 Transistor, Mosfet, Dual Gate, VHF Amplifier/Mixer| Q-0325
Q8 Transistor, Mosfet, Dual Gate, VHF Amplifier/Mixer| Q-0325
Q9 Transistor, Silicon, General Purpose, PNP, Type

2N4126 Q-0386
Q10 Transistor, Silicon, General Purpose, NPN, Type

2N4124 Q-0385
R Regigtor, Carbon; 56 chms +10%; 1/4W R-0009
RZ Resistor, Carbon; 1K +10%; 1/4W R-0024
R3 Resistor, Carbon; 100 ohms £10%; 1/4W R-0012
R4 Resistor, Carbon; 2200 ohma +10%; 1/4W R-0028
RS Resistor, Carbon; 1K £10%; 1/4W R-0024
R Resistor, Carbon; 1200 ohme +10%; 1/4W R-0025
R7 Resistor, Carbon; 470 ohms +10%; 1/4W R-0020
RS Resistor, Carbon; 2700 ohme *10%; 1/4W R-0029
R9 Resistor, Carbon; 220 K <10%; 1/4W R-0052
R10 Resistor, Carbon 47K x10%; 1/4W R-0044
Ri2 Resistor, Carbon; 220 ohms £10%; L/4W R-0016
Rl4 Resistor, Carbon; 150 ohms +10%; 1/4W R-0014
RIS, Resistor, Carbon; 220K +10%; 1/4W R-0052
R16 Resistor, Carbon; 22K 10%; 1/4W R-0040
RI18 Resistor, Carbon; 220K +10%; 1/4W R-0052
R19 Resistor, Carbon; 47K +10%; 1/4W R-0044
R20 Resistor, Carbon; 150 ohms £10%; 1/4W R-0014
R21 Resistor, Carbon; 100 okms +10%; 1/4W R-0012
R22 Resistor, Carbon; 56 chms +10%; 1/4W R-0009
R23 Resistor, Carbon; 220 ohms £10%; 1/4W R-0016
R24 Resistor, Carbon; 56 ochms +10%; 1/4W R-0009
R25 Resistor, Carbon; 2700 chme +10%; 1/4W R-0029
R26 Resistor, Carbon; 560 ohms +10%; L/4W R-0021
R27 Reeistor, Carbon; 220K #10%; 1/4W R-0052
R28 Resistor, Carbon; 47K £10%; 1/4W R-0044
R29 Reaistor, Carbon; 220K £10%; 1/4W R-0052
R30 Resistor, Carbon; 22K +10%; L/4W R-0040
R31 Resistor, Carbon; 150 ohms +10%; 1/4W R-0014
R32 Resistor, Carbon; 560 chms +10%; 1/4W R-0021
R33 Resistor, Carbon; 270 chms +10%; 1/4W R-0017
R34 Resistor, Carbon; 820 ohms £10%; 1/4W R-0023
R35 Resistor, Carbon; 150 ohms +10%; 1/4W R-0014
R36 Reslstor, Carbon; 150 ohms £10%; 1/4W R-0014
R37 Resistor, Carbon; 22 ohma +10%; 1/4W R-0004
R38 Resistor, Carbon; 220K £10%; 1/4W R-0052
R39 Resistor, Carbon; 220K £10%; 1/4W R-0052
R40 Resistor, Carbon; 22 ohuas +10%; 1/4W R-0004
R41 Resistor, Carbon; 22 ohme +10%; 1/4W R-0004
R42 Resistor, Carbon; 220K £10%; 1/4W R-0052
A3 Resistor, Carbon; 220K £10%; 1/4W R-0052
Ri4 Resistor, Catbon; 47K +10%; 1/4W R-0044
R4S Resistor, Carbon; 220K +10%; 1/4W R-0052
R46 Resistor, Carbon; 220K #10%; 1/4W R-0052
R4T Resistor, Carbon; 220K £10%; 1/4W R-0052
R4S Resistor, Carbon; 47K £10%; 1/4W R-0044
R49 Resistor, Carbon; 220K +10%; 1/4W R-0052
R50 Resistor, Carbon; 220 chms +10%; 1/4W R-0016
R51 Resistor, Carbon; 8200 chms +10%; 1/4W R-0035
R52 Resistor, Carbon; 100 ohms £10%; 1/4W R-0012
R53 Resistor, Carbon; 220 ohms £10%; 1/4W R-0016
R54 Resistor, Carbon; 1800 chms +10%; 1/4W R-0027
TP1 Connector, Coaxial, Male J-0081
TP2 Connector, Coaxial, Male J-0031
- Socket, 14 pin, Dual In-line X-0107
- Ejector, P,C. Board MP-4341




14 MHz UP-MIXER AND VFO ASSEMBLY 724-0900

Parts List

14 MHz MIXER AND VFO ASSEMBLY — 724-0900

14 MHz MIXER AND VFO ASSEMBLY

724-0900 (Cont.}
Reference Reference
Designation| Deseription RF P/N Designation| Description RF B/N
A1 Tategrated Circwt, Differental/Cascode Amplifier, CR6 Diode, Silicon, Type 1N4454 CR-0705
Type MC 1550G . 1C-0030 u Coil, Rf, Molded, 10 UH L0628
Az Circuit, D /Cascode , 2 Coil, Rf, Shielded, Tunable, 0,8-1.1 UH 1L-0713
Type MC 1550G 1C-0030 13 Coll, Rf, Shielded, Tunable, 0,9-1.1 UH L-0713
A3 Circuit, 1/Cascode ifier, i Coll, Rf, 5.6 UH L0080
Type MC 15506 1€-0030 L5 Coll, RS, Shielded, Tunable, 0.8-1,1 UH L-0713
A4 Integrated Circuit, Differential/Cascode Amplifier, 16 Coil, Rf, Shielded, Tunable, 0,9-1,1 UH L-0713
Type CA3028A 1C-0036 17 Col, Rf, Shielded, Tunable, 0,9-1.1 UH 10713
c1 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-2261 18 Coll, BRI, Shielded, Tunable, 0.9-1.1 UH L-0713
cz2 Capacitor, Ceramic, 0.1 UF +80% -20'F; 25 Vdew C-5066 Lo Coll, RI, Shielded, Tunable, 4.23-5,17 UH 1-0721
c3 Capacitor, Ceramic, Disk, 0.01 UF £20%; 100 Vdew | C-2261 Q1 Transistor, Silicon, General Purpose, NPN, Type
c4 Capacitor, Ceramic, Disk, 0.01 UF £20%: 100 Vdew | C-2261 2N4124 Q-0385
c3 Capacitor, Ceramic. Disk, 0.01 UF £20%; 100 Vdew | C-2261 Q2 Transistor, Silicon, General Purpose, PNP, Type
cé Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-2261 2N4126 Q-0386
7 Capacitor, Ceramic, Disk, 0.01 UF +30%: 100 Vdew | C-2261 Qs Transistor, Silicon, General Purpose, PNP, Type
Capacitor, Ceramie, Disk, 0.01 UF +20%; 100 Vdew | C-2261 2N4126 Q-0386
Capacitor, Ceramic, 0.1 UF +80% -20%; 25 Vdew €-5066 QU Transistor, Silicon, General Purpose, NPN, Type
Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdcw C-2261 2N4124 Q-0385
Capacitor, Ceramic, Disk, 0,01 UF 320%; 100 Vdew | C-2261 Qs Transistor, Siticon, General Purpase, NPN, Type
Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew | C-2261 2N4124 Q-0385
Capacitor, Mica, 110 PF +5%; 500 Vdew c-0127 Q6 Transistor, Silicon, General Purpose, NPN, Type
Capacitor, Ceramic, Trimmer, 7-25 PF; 350 Vdcw C-2304 2N412¢ Q-0185
Capacitor, Ceramic, Disk, 0,01 UF £20%; 100 Vdew | C-2261 RL Resistor, Carbon; 56 ohma +10%; 1/4W R-0009
Capacitor, Ceramic, Disk, 0.01 UF 220%; 100 Vdow C-2261 R2 Resiator, Carbon; 2700 ohms +10%; 1/4W R-0029
Capacitor, Mica, 3 PF =5%; 500 Vdcw c-o102 R3 Resistor, Carbon; 5600 ohms +10%; 1/4W R-0033
Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-2261 R4 Resistor, Carbon; 2700 chms +10%; 1/4W R-0029
Capacitor, Mica, 110 PF +5%; 500 Vdew c-o127 R5 Reslstor, Carbon; 10K +10%; 1/4W R-0036
Capacitor, Ceramic, Disk, 0.01 UF x20%; 100 Vdew C-2261 R6 Resistor, Carbon; 1K £10%; 1/4W R-0024
Capacitor, Mica, 3 PF +5%; 500 Vdew Cc-o0102 RT Resistor, Carbon; 270¢ chms +10%; 1/4W R-0028
Capacitor, Mica, 220 PF +5%; 500 Vdcw C-0134 R8 Resistor, Carbon; 56 ohms +10%; 1/4W R-0009
Capacitor, Mica, 220 PF +5%; 500 Vdcw C-0134 R9 Resistor, Carbon; 120 ohms +10%; 1/4W R-0013
Capacitor, Ceramic, Disk, 0.01 UF £20%; 100 Vdew C-2261 R10 Resistor, Carbon; 220 ohms +10%; 1/4W R-0016
Capacitor, Ceramic, Disk, 0.01 UF $20%; 100 Vdew C-2261 R11 Resistor, Carbon; 5600 chma +10%; 1/4W R-0033
Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew | C-2261 R12 Resistor, Carbon; 56 ohms +10%; 1/4W R-0009
Capacitor, Ceramic, Disk, 0.01 UF =20%; 100 Vdew C-2261 R13 Resistor, Carbon; 27K +10%; 1/4W R-0041
Capacitor, Mica, 10 PF :5%; 500 Vdcw C-0104 R14 Resistor, Carbon; 5600 chms +10%; 1/4W R-0033
Capacitor, Ceramic, Disk, 0,001 UF £20%; 100 Vdew | C-2262 R15 Reaistor, Carbon; 220 ohms +10%; 1/4W R-0016
Capacitor, Mica, 160 PF 25%: 500 Vdew C-0131 RIS Resistor, Carbon; 1K +10%; 1/4W R-0024
Capacitor, Mica, 620 PF £5%; 500 Vdcw C-0147 R17 Resistor, Carbon; 2200 ohms +10%; 1/4W R-0028
Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdew | C-2261 s Resistor, Carbon; 6800 ohms +10%: 1/4W R-0034
Capacitor, Mica, 110 PF +5%; 500 Vdew €-0127 R19 Resistor, Carbon; 1K +10%; 1/4W R-0024
Capacitor, Tantalum, Polar, 0,47 UF +10%; 25 Vdew | C-6284 R20 Resistor, Carbon; 220 ochms +10%; 1/4W R-0016
Capacitor, Ceramic, Disk, 0.001 UF :20%; 100 Vdew | C-2262 R21 Resistor, Carbon; 22K +10%; 1/4W R-0040
Capacitor, Mica, 5 PF +5%; 500 Vdcw C-0103 R22 Resistor, Carban; 22K +10%; 1/4W R-0040
Capacitor, Ceramic, Disk, 0,001 UF £20%; 100 Vdew | C-2262 R23 Resistor, Carbon; 2200 ohms +10%; 1/4W R-0028
Capacitor, Ceramic, Disk, 0,001 UF +20%; 100 Vdew | C-2262 R24 Resistor, Carbon; 12K +10%; 1/4W R-0087
Capacitor, Ceramic, Disk, 0,001 UF +20%; 100 Vdcw | C-2262 R25 Resistor, Carbon; 4700 ohms +10%; 1/4W R-0032
Diode, Silicon, Type 1N4454 CR-0705 R25 Resistor, Carbon; 820 chms +10%; 1/4W R-0023
Diode, Varactor, Type MV1630 CR-0085 R27 Resistor, Carbon; 2700 chms +10%; 1/4W R-0029
Diode, Varactor, Type MV1630 CR-0085 R28 Resistor, Carbon; 12K +10%; 1 /AW R-0037
CR4 Diode, Silicon, Type 1N4454 CR-0705 H2H Reslstor, Carbon; 220 chms £10%; 1/4W R-0016
CR5 Diode, Silicon, Type 1N4454 CR-0705 R30 Reaistor, Carbon; 6800 ohms £10%; 1/4W R-0034
R31 Resistor, Carbon; 1K +10%; 1/4W R-0024
Y1 Crystal, 14.985 MHz 724-0855
= Ejector, P,C, Board MP-4341
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14 MHz UP-MIXER AND VFO ASSEMBLY 724-0900

Parts List

14 MHz MIXER AND VFO ASSEMBLY - 724-0900

14 MHz MIXER AND VFO ASSEMBLY

724-0900 (Cont.)
Reference - Reference
Designation Description RF P/N Designation, Deacription RF F/N
AL Tntegrated Circuit, Differential/Cascode Amplifier, CR6 Diode, Silicon, Type 1N4454 CR-0705
Type MC 1550G 1C-0030 L Coil, Rf, Molded, 10 UH L-0628
A2 Integrated Circuit, Differential/Cascode Amplifier, 2 Coil, Rf, Shielded, Tunsble, 0.9-1.1 UH L0713
Type MC 1550G IC-0030 L3 Coil, Ri, Shielded, Tunable, 0.9-1.1 UK 1-0713
A3 Integrated Circuit, Differential/Cascode Amplifier, 14 Coil, Ri, 5.6 UH L-0080
Type MC 1550G 1C-0030 5 Cofl, Rf, Shielded, Tunable, 0.9-1.1 UH L-0713
A4 Circuit, Cascode s 7] Coil, Rf, Shielded, Tunable, 0.9-1,1 UH 10713
Type CA3028A 1C-0036 7 Coil, Rf, Shielded, Tunable, 0,9-1.1 UH L0713
€1 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdcw C-2261 L8 Cofl, Rf, Shielded, Tunable, 0.9-1.1 UH L0713
c2 Capacitor, Ceramic, 0.1 UF +80% -20%; 25 Vdew C-5086 L9 Coil, Rf, Shielded, Tunable, 4.23-5,17 UH L-0721
[ 3 Capacitor, Ceramic, Disk, 0,01 UF 320%; 100 Vdcw C-2261 Q1 Transistor, Silicon, General Purpose, NPN, Type
[t Capacitor, Ceramic, Disk, 0.01 UF £20%: 100 Vdew | C-2261 2N4124 Q-0385
<5 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-2261 Q2 Transistor, Silicon, General Purpose, PNP, Type
c6 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew C-2261 2N4126 Q-0386
T Cagacitor, Ceramic, Disk, 0.01 UF $20%; 100 Vdew C-2261 Q3 Transistor, Silicon, General Purpose, PNP, Type
cs Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdcw C-2261 2N4126 Q-0386
co Capacitor, Ceramic, 0.1 UF +80% -20%; 25 Vdcw C-5066 Qe Transistor, Silicon, General Purpose, NEN, Type
c10 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew C-2261 2N4124 Q-0385
Cli Capacitor, Ceramic, Disk, 0.01 UF 220%; 100 Vdew | C-2261 Qs Transistor, Silican, General Purpose, NPN, Type
c12 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdcw C-2261 2N4124 Q-0285
c13 Capacitor, Mica, 110 PF +5%; 500 Vdew c-0127 Qs Transistor, Silican, General Purpose, NPN, Type
c14 Capacitor, Ceramic, Trimmer, 7-25 PF; 350 Vdcw C-2304 2N4124 Q-0385
ci5 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-2261 R1 Resistor, Carbon; 56 ohms +10%; 1 /4W R-0009
C16 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdcw C-2261 R2 Reaistor, Carbon; 2700 chms +10%; 1/4W R-0029
cis Capacitor, Mica, 3 PF +5%; 500 Vdew c-or02 ®3 Resistor, Carbon; 5600 ohms +10%; 1/4W R-0033
c1s Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdcw | C-2261 R4 Resistor, Carbon; 2700 chms £10%; 1/4W R-0023
c1s Capacitor, Mica, 110 PF +5%; 500 Vdcw c-0127 RS Resistor, Carbon; 10K +10%; 1/4W R-0036
c20 Capacitor, Ceramic, Disk, 0.01 UF £20%; 100 Vdcw | C-2261 RS Resistor, Carbon; 1K +10%; 1/4W R-0024
c21 Capacitor, Mica, 3 PF +5%; 500 Vdcw C-0102 RT Resistor, Carbon; 2700 ohms +10%; 1/4W R-0028
c22 Capacitor, Mica, 220 PF +5%; 500 Vdew C-0134 R& Resistor, Carbon; 56 ohms +10%; 1/4W R-0009
ca3 Capacitor, Mica, 220 PF +5%; 500 Vdew C-0134 R9 Resistor, Carbon; 120 ohms £10%; 1/4W R-0013
Cc24 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdcw C-2261 RO Resistor, Carbon; 220 ohms +10%; 1/4W R-0016
€23 Capecitor, Ceramic, Disk, 0,01 UF x20%; 100 Vdcw C-2261 R11 Resistor, Carbon; 5600 chms +10%; 1/4W R-0033
C26 Capacitor, Ceramic, Disk, 0.01 UF +2 C-2261 R12 Resistor, Carban; 56 ohms +10%; 1/4W R-0009
€27 Capacitor, Ceramic, Disk, 0.01 UF +20%; 100 Vdew | C-2261 R13 Resistor, Carbon; 27K +10%; 1/4W R-0041
C2s Capacitor, Mica, 10 PF +5%; 500 Vdcw C-0104 R14 Resistor, Carbon; 5600 ohms +10%; 1/4W R-0033
cz9 Capacitor, Ceramic, Disk, 0,001 UF 120%; 100 Vdew | cC-2262 RIS Resistor, Carbon; 220 chms +10%; 1/4W R-0016
c30 Capacitor, Mica, 160 PF +5%; 500 Vdew C-0131 RI6 Reststor, Carbon; 1K +10%; 1/4W R-0024
c31 Capacitor, Mica, 620 PF +5%; 500 Vdew C-0147 R17 Resistor, Carbon; 2200 chms +10%; 1/4W R-0028
€32 Capacitor, Ceramic, Disk, 0,01 UF +20%; 100 Vdcw C-2261 R18 Resistor, Carbon; 6800 ohms +10%; 1/4W R-0034
c33 Capacitor, Mica, 110 PF 5%; 500 Vdcw c-0127 19 Reaistor, Carbon; 1K £10%; 1/4W R-0024
Cc34 Capacitor, Tantalum, Polar, 0,47 UF +10%; 25 Vdew | C-6284 R20 Resistor, Carbon; 220 ohms +10%; 1/4W R-0016
€33 Capacitor, Ceramic, Disk, 0,001 UF +20%; 100 Vdcw | C-2262 R21 Resistor, Carbon; 22K +10%; 1/4W R-0040
c36 Capacitor, Mica, 5 PF 25%; 500 Vdew C-0103 R22 Resistor, Carbon; 22K +10%; 1/4W R-0040
c3t Capacitor, Ceramic, Disk, 0.001 UF +20%; 100 Vdew | C-2262 R23 Reaistor, Carbon; 2200 ohms +10%; 1/4W R-0028
ok T Capacitor, Ceramic, Disk, 0,001 UF +20%; 100 Vdcw | C-2262 R24 Resistor, Carbon; 12K +10%: 1/4W R-0037
Cao Capacitor, Ceramic, Disk, 0.001 UF +20%; 100 Vdew | C-2262 R25 Resistor, Carbon; 4700 ohms +10%; 1/4W R-0032
CcR1 Diode, Silicon, Type 1N4454 CR-0306 R25 Resistor, Carbon; 820 ohms +10%; 1/4W R-0023
CR2 Diode, Varactor, Type MV1630 ER-0080 R27 Resistor, Carbon; 2700 ohms +10%; 1/4W R-0029
CRY Diode, Varactor, Type MV1630 CR-0085 R28 Resistor, Carbon; 12K +10%; 1/4W R-0037
CR3 Diode, Silicon, Type 1N4454 CR-0705 R29 Resistor, Carbon; 220 ohms +10%; 1/4W R-0016
CR5 Diode, Silicon, Type 1N#454 CR-0705 R30 Resistor, Carbon; 6800 ohms +10%; 1/4W R-0034
R31 Resistor, Carbon; 1K +10%; 1/4W R-0024
¥i Crystal, 14,995 MHz 724-0855
- Ejector, P.C, Board MP-4341
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CHAPTER 9
POWER SUPPLY MODULE

9.1 GENERAL

Power Supply Module 724-1500 provides the +5
vdc, +12 vdc, and +15 vdc operating voltages for
the unit from the input primary power source.
Primary power can be either ac (100 to 260 Vrms,
40 to 1000 Hz) or dc (10 to 40 volts). Ac input
voltages are rectified and applied in the same
manner as dc primary power sources. Output volt-
age control over the specified input voltage range
is maintained by a proportional control circuit. For
higher voltage primary power sources, either ac or
dc, the conduction time of the dc-to-ac inverter is
reduced thereby lowering the dc output level to the
specified value. Basically the Power Supply Module
consists of a 5 kHz, multivibrator, a monostable
multivibrator, a dc to ac inverter, an input rectifier
bridge, an output rectifier bridge, two NAND gates,
a +5V post-regulator, and a +12V post-regulator.

9.2 THEORY OF OPERATION
NOTE

Refer to figures 9.1 and 9.2 during the
following discussion.

9.2.1 GENERAL

The dc-to-ac inverter is controlled by the two NAND
gates A1-B and A1<C, one NAND gate for each half
cycle of the inverter frequency. Conduction time of
each half cycle of the inverter is adjusted by the 10
kHz pulses from the monostable multivibrator while
the inverter frequency is maintained by the two 5
kHz clock pulses supplied by the 5 kHz multivibra-
tor. The 5 kHz clock pulse with the 10 kHz mono-
stable pulse at the NAND gates alternately switch on
each half of the dc-to-ac inverter, thereby providing
a 5 kHz ac voltage on the secondary winding of T2.
The ac voltage is in turn rectified, filtered, and reg-
ulated to +5 vdc (regulated), +12 vdc (regulated),
and +15 vdc.

The width of the 10 kHz pulse is controlled in turn
by the dc feedback loop which monitors the output
level of the power supply at the primary of T2.

When operating from low level power sources, either
ac or dc, the pulse width of the monostable is in-
creased. This increases the on time of the dc-to-ac
inverter, thereby raising the average output level up
to the pre-set value. For high level input voltages,
the conduction time of the dc-to-ac inverter is re-
duced to maintain the same pre-set output level.

9.2.2 INPUT RECTIFIER

Input ac primary power is applied to step down
transformer T1, rectified by diodes CR2 and CR3,
and filtered by capacitor C2 and the inductor wind-
ing of T1. When operating from dc primary power,
the input dc voltage is applied directly to C2. The
input voltage at C2, proportional to the input voit-
age level (either ac or dc), is applied as the input to
the 724-1520 assembly. Transistor Q1 and Zener
diode CR4 maintain a regulated supply buss at 5
volts below the positive voltage at C2 for the two
multivibrators and NAND gate circuitry.

9.2.3 5§ KHz MULTIVIBRATOR

The 5 kHz multivibrator, consisting of transistors
Q2 and Q3, provide the basic timing clock pulses
for the power supply. The output pulses from both
Q2 and Q3 collectors (180 degrees out of phase)
are applied to the monostable as trigger pulses and
as inputs to NAND gates A1-C and A1-B, respec-
tively. Variable resistor R4 is adjusted for symmetry
between the two output pulses.

9.2.4 TRIGGER NETWORKS

The pulse at the collector of Q2 is differentiated by
C6 and R7 and is applied through diode CR5 to the
collector of Q4 as one trigger pulse. Diode CRS5
passes only the negative portion of the differenti-
ated pulse. In a similar manner the puise at the col-
lector of Q3, which is 180 degrees out of phase
from the pulse at Q2, is differentiated by C7 and
R9 and applied through diode CR6 to the collector
of Q4. This signal is also a negative trigger pulse,
therefore, the monostable is triggered twice during
each cycle of the 5 kHz multivibrator, thereby op-
erating at 10 kHz.
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9.2.5 MONOSTABLE MULTIVIBRATOR

Transistors Q4 and Q5 form the monostable multi-
vibrator. Pulse width control is provided by tran-
sistor Q13 which is in turn controlled by the dc
feedback signal. The output of the monostable is
coupled from the collector of Q5 to one of the in-
put leads on NAND gates A1-B and A1-C.

Monostable transistors Q4 and QS5 are biased with
Q5 on and Q4 off. When a negative pulse is applied
to the collector of Q4, transistor Q35 is switched off
and Q4 is biased on. The base bias at Q5 determines
the duration that Q4 will conduct and is adjusted
by variable resistor R14, lower limit set. With the
input voltage across C2 below the minimum value
(10 vdc or rectified ac equivalent) the pulse width
of the monostable is adjusted by R14 to the maxi-
mum width that will allow a 10 kHz trigger rate.

For higher input voltage levels, transistor Q6 shunts
R14 and increases the base current at Q5 to shorten
the pulse width, refer to paragraph 9.2.8.

9.2.6 NAND GATES A1-B AND A1C

The operation of the two NAND gates are identi-
cal, therefore only the operation of NAND gate
A1-B will be explained below.

With reference to pin 7 (common) of Al, the out-
put of the NAND gate is low (less than 0.5 vdc)
only if the two inputs leads, pins 4 and 5, are both
high (greater than 1.5 vdc). If either or both of the
two inputs goes low, then the output is high.

One input to Al-B is the 5 kHz clock pulse from
the collector of Q3. The other input is the 10 kHz
output of the monostable. When both Q3 and Q5
are biased off, the output of A1-B, pin 6, is low.
This low signal biases on transistor switch Q7.In a
similar manner, when transistors Q2 and Q5 are bi-
ased off, NAND gate A1-C will be low, turning on
transistor switch Q8.

9.2.7 TRANSISTOR SWITCHES Q7 THROUGH
Q12

Transistor Q8 is switched on by the negative out-
put pulse from NAND gate A1-C. When conduct-
ing, Q8 forward biases transistors Q10 and Q12,
a Darlington pair, causing current to flow from the
center tap through one half of T2 primary winding.
In the same manner, when Q8 is biased off, Q7 is

switched on by the negative pulse from NAND gate
A1-B. This causes current to flow through the other
half of T2 primary winding. The current flowing
alternately from the center tap through each half of
the primary winding is induced into the secondary
as a 5 kHz ac voltage.

9.2.8 RECTIFIERS CR8/CR9

Diodes CR8/CR9, resistors R27/R28, and capacitor
C10 rectify and filter the ac output pulses at tran-
sistors Q11 and Q12 to supply a negative dc volt-
age to the base of Q6. The negative voltage across
C10 is proportional to the average value of the full
wave rectified transformer primary voltage and is
used to control the pulse width of the monostable.

For high voltage primary power sources the voltage
at Q6 base is increased in a negative value until it is
sufficient to bias Q6 on. When conducting, Q6
drives the base of Q3 to increase the current at the
base of Q5. This shortens the output pulse applied
to NAND gates A1-B and A1-C to reduce the duty
cycle of the dc-to-ac inverter and lower the output
voltage. Variable resistor R19 controls the voltage
level at Q6 and is adjusted to provide 15 Vdc out-
put at pin 14 of J1501 with an input ac primary
power source of 150 Vrms.

When the average value at C10 increases, Q6 is
turned on harder to further reduce the pulse width
and lower the average value at C10. This will con-
tinue until the voltage at the base of Q6 is 0.6 volts
more negative than the voltage across Zener diode
CR7. At this level, the pulse width of the mono-
stable will stabilize and further correction by the
dc feedback loop of the output level ceases. Vari-
able resistor R19, output level adjust, and R20 with
R27 provide a voltage divider network for output
level control.

9.2.9 OUTPUT RECTIFIER AND POST
REGULATORS

Two fullwave rectifier circuits supply the +15 Vdc
and +6.5 Vdc to two filter circuits. Fuses F1 and
F2 provide circuit protection against shorts or over-
loads in the system. The +15 Vdc is applied to the
output at J1501 pin 14 and to a 12 volt post regu-
lator. The +6.5 Vdc is applied directly to a 5 volt
post regulator. These regulators in turn supply +12
Vdc and +5 Vdc to J1501 pin 6 and J1501 pin 12
respectively. The +12 Vdc post regulator output is
also used as a bias voltage in the +5 Vdc regulator.

9-3
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Output voltage from the +12 V post regulator is

controlled by the voltage drop across Q14 and is a
function of the current drawn by this transistor and
is controlled by Q15. Transistor Q15 is controlled
in turn by a differential amplifier with Darlington
pair inputs. Transistors Q16, Q17, Q18, and Q19
compose the differential amplifier. Output voltage
error is sensed by comparing the voltage level on
the base of Q19 with the Zener diode voltage level
on the base of Q16. Any difference detected in
these voltage levels unbalances the differential am-
plifier and adjusts the current drawn by Q14 until
the output voltage is correct. The +5 vdc post regu-
lator works in the same manner.

9.3 TEST AND ALIGNMENT PROCEDURES

WARNING I

Dangerous voltages are present on
the terminals of the Power Supply
Module.

9.3.1 TEST EQUIPMENT
NOTE

The following test equipment or
equivalent is required to perform the
following procedures.

a. Oscilloscope — Tektronix, Model 531

b. Ac vtvm — Ballentine, Model 314

c. Dc vom — Simpson, Model 260

d. Dc power supply — HP, Model 6291A

e. Autotransformer

f. Fabricated test circuit, refer to figure 9.3.

9.3.2 PRELIMINARY
a. Refer to chapter 5 and remove the module

from the unit. Remove the top cover from the
module.

9.4

G 30US I100US 150US

WAVEFORM A
COLLECTOR Q3

WAVEFORM B
COLLECTOR Q2

WAVEFORM C
TEST POINT |

WAVEFORM D
AI<C, PIN 8

WAVEFORM E
Al-B, PIN 6

WAVEFORM F
COLLECTOR QI2

WAVEFORM G
COLLECTOR Qi2

Figure 9.2 — Power Supply Waveforms

b. Refer to figure 9.3 and connect the test cir-
cuit and all test equipment except the dc power

supply.
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9.3.3 PROCEDURES

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Connect positive probe of Adjust input ac voltage, J1501 pins 1 and 2, from 100 to 260 | +15.5+1.5 vdc.
dc vom to J1601, pin 14; Vrms.
ground probe to pin 9.
2. Connect positive probe of Adijust input I J1501 pins 1 2§ 100 to 260 | +12.0+0.2 vdc.
davom 16 J1501 . pin 6: Vrr’:s. input ac voltage, pins 1 and 2, from 0
ground probe to pin .
3. Connect positive probe of Adjust input | 415 ins 1 2 f 1 +5.0 £0.1 vdc.
do vom 1o 41501 pin 12: V"{:J;t input ac voltage, J1501 pins 1 and 2, from 100 to 260
ground probe to pin 9.
4, Disconnect dc vom. Set input ac voltage at 150 Vrms.
Connect ac vivm probe Same as step 4, Less than 1.5 mVrms ripple.
to J15601, pin 6, ground
lead to pin 9.
6. Connect ac vtvm probe Same as step 4. Less than 500 uVrms ripple.
to J1501, pin 12; ground
lead to pin 9.
7. Disconnect ac vtvm and Repeat steps 1, 2, and 3 by varyiné dc input vottage from 10 Same as steps 1, 2, and 3.
autotransformer. Con- to 40 vdc.
nect dc power supply;
positive terminal to NOTE
J150.1 pin 10_, negative
terminal to pin 4. If the results of steps 1 through 7 are not ac-
ceptable perform the procedures outlined in
steps 8 through 15 and then recheck steps 1
through 7. If the results are still not acceptable
refer to paragraph 4, troubleshooting.
8. Disconnect dc power Set input ac voltage, J1501 pin 1 and 2, at 60 Vrms.
supply and reconnect
ac autotransformer.
’4——100 us —-I
9. Connect oscilloscope Adjust oscitloscope for displayed waveform. If waveform is
probe to TP1, ground incorrect proceed with step 10. T
clip to TP2. 1.5V
10. Same as step 9. Adjust R4, R14, and R19, figure 9.5, to their mid-range po-
sitions.
11. Same as step 9. Adjust R4 for a symmetrical waveform and R14 for a duty
ratio of 80% on.
12, Adjust input ac voitage to 150 Vrms.
13. Connect positive probe Adjust R19. +6.5 vdc
of de vom to either
end of fuse F2, figure 9.6;
ground probe to
chassis.
14. Connect positive probe Adjust R35 on post-regulator assembly, figure 9.6. +12.0 £.2 vdc.
of de vom to J1501,
pin 6; ground probe to
pin 9.
18. Connect positive probe Adjust R41 on post-regulator assembly, figure 9.6. +5.0 £0.1 vdc.
of dc vom to J1501,
pin 12; ground probe
to pin 9.
16. Disconnect test equip-

ment and reinstall
module in unit.
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POWER SUPPLY MODULE
Fault Analysis

9.4 FAULT ANALYSIS

Fault analysis procedures for Power Supply Module

Refer to figure 9.2 for ac waveforms, and to figure

9.6

724-1500 are presented below in tabular form.

Table 9.1 — Fault Anal

for dc and ac voltages charts, printed circuit

component locations, and the schematic diagram.

ysis

SYMPTOM

POSSIBLE TROUBLE

CHECKS AND CORRECTIVE
MEASURES

Ne output with either ac or de
input voltages,

No output with dc input
voltage. Ac operation normal.

No output with ac input
voltage. D¢ operation normal.

All output voltages out of spec
with input voltage greater than
90 Vrms or 10 vdc.

+12 V and +5 V outputs out of
spec. +15 V output proper.

+5 V output out of spec.
+12 V and +15 V outputs
proper

Faulty circuitry.

Diode CR6 open on main frame
of unit.

Transformer T1 or associated

circuitry defective.,

R 14 or R19 improperly adjusted.

a. R35 improperly adjusted.

b. +12 V post-regulator circuit
defective.

R41 improperly adjusted.

+5 V post-regulator
circuit defective,

Refer to figures 9.2 and 9.6. Make voltage
waveform and dc voltage measurements.
R?place faulty companents.

Check diode and replace if faulty, refer
to chapter 7.

Check transformer windings and diodes
CR2 and CR3. Replace defective com-
ponents.

Refer to paragraph 9.3 and perform
alignment procedures.

Refer to paragraph 9.3 and perform
atignment procedures.

Refer to figure 9.6. Make voltage
measurements. Replace defective
component.

Refer to paragraph 9.3 and perform
atignment procedures.

Refer to figure 9.6. Make voltage
measurements. Replace defective

J1501
POWER
SUPPLY
MODULE
724-1500
—

9-6

component.
AC
VTVM
| AMP |r ————————— —:
I —\_r 2A
FUSE }
| 117/230
| VAC
2 .| -
! [
. LAUTOTRANSFORMER |
10 -\ oc
4 ~ 10-40V
+12V
€ AAA——
8 Izzo%v
5 | GROUND
[Py <Al AN
50
10w
14 —tsv .
500
L/ 10w
RF P/N
£-0051

Figure 9.3 — Fabricated

Test Circuit



POWER SUPPLY MODULE
Component Locations

ce CRI6 C22

C3l CRII CRIO CRI3 CRIS PI52! cie Cc20

Figure 9.4 — Component Locations, Top View

POST REGULATOR
T T2 ASSY

Figure 9.5 — Component Locations, Side View
9-7/9-8



POWER SUPPLY MODULE
Circuit Diagram and Parts List

9.5 CIRCUIT DIAGRAM AND PARTS LIST

NOTE
The parts list of the assemblies are

located on the back of the circuit
diagram.

NOTES

9-9/9-10
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POWER SUPPLY MODULE 724-1500

Parts List

POWER SUPPLY MODULE — 724-1500

BOARD ASSEMBLY — 724-1520 (Cont.)

Reference
Designation | Description RF P/N
R3 Resistor, Carbon, 1.2K $10%: 1/4W R-0025
R4 Resistor, Variable, Singie turn, 5K £10%; 1/2W R-7216
R5 Resistor, Carbon, 1,2K +10%; 1/4W R-0025
RE Resistor, Carbon, 27K +10%; 1/4W R-0041
R? Resistor, Carbon, 2.2K +10%; 1/4W R-0028
Re Resistor, Carbon, 10K +10%; 1/4W R-0036
RY Reslstor, Carbon, 2.2K £10%; 1/4W R-0028
RI0 Resistor, Carbon, 4, 7K 210%; 1/4W R-0032
R11 Resistor, Carbon, 1K £10%; 1/4W R-0024
R1Z Resistor, Carbon, 4.7K +10%; 1/4W R-0032
R13 Resistor, Carbon, 68K £10%; 1/4W R-0046
R14 Resistor, Varlable, Single turn, 50K +10%; 1/2W R-7226
R16 Resistor, Carbon, 1K +10%; 1/4W R-0024
R17 Resistor, Carbon, 330 ohms £20%; 1/4W R-0018
R18 Resistor, Carbon, 1K £10%; 1/4W R-0024
R19 Resistor, Vartable, Single Turn, 10K +10%; 1/2W R-7220
R20 Realstor, Carbon, 2. 2K +10% 1/4W R-0028
R21 Resiator, Carbon, 180 ohms $10%: 1/4W R-0015
R22 Resistor, Carbon, 150 ohms £10%: 1/4W R-0014
R23 Resistor, Carbon, 82 ohms 110%; 1/2W R-0111
K24 Resistor, Carbon, 82 ohms $10%; 1/2W R-0111
R26 Resistor, Carbon, 150 ohms $10%; 1/4W R-0024
R26 Resistor, Carbon, 180 ohms £10%; 1/4W R-0015
R27 Resistor, Carbon, 4.7K £10%; 1/4W R-0032
R28 Resistor, Carbon, 220 ohms £10%; 1/4W R-0016
R30 Resistor, Carbon, 560 ohms $10%; 2W R-0321
R31 Resistor, Carbon, 220 ohms +10%; 2W R-0318
Ra3 Resistor, Carbon; 1K £10%; 1/4W R-0024
- Socket, 14 pin, Dual In-line X-0107

Reference
Designation| Description RF P/N
<Y Capacitor, Tantalum, Electrolyte, 1.0 UF +20%; 100
Vdew C-5880
c2 Capacitor, Aluminum, Electrolyte, 4200 UF; 40 Vdew | C-6360
c1g Capacitor, Feed-thru, C-2651
c20 Capacitor, Feed-thru, C-2651
c21 Capacitor, Feed-thru, 1500 PF +20%; 500 Vdcw C-2651
c22 Capacitor, Feed-thru, 1500 PF £20%; 500 Vdew C-2651
cz3 Capacitor, Feed-thru, 1500 PF £20%; 500 Vdew C-2651
c24 Capacitor, Feed-thru, 1500 PF £20%; 500 Vdcw C-2651
c31 Capacitor, Ceramic, 0.1 UF +80% ~30%; 75 Vdew C-0063
CR2 Diode, Silicon, Type 20A2 CR-0706
CR3 Diode, Silicon, Type 20A2 CR-0706
CR10 Diode, Silicon, Type LN4004 CR-0725
CRIL Diode, Silicon, Type 1N4004 CR-0725
CR12 Diode, Silicon, Type 1N4002 CR-0071
CRI13 Diode, Silicon, Type LN4002 CR-0071
CRI5 Diode, Silicon, Type 1N4004 CR-0725
CR16 Diode, Silicon, Type 1N4002 CR-0071
J1501 Connector, Power J-0051
L Coil, Rf, 5.8 UH L-0331
L2 Coil, R, 5.6 UH L-0331
P1521 Connector, 18 Pin 724-0148
T1 Input Power Tranaformer 724-1515
T2 Toroidal Transformer 724-1518
BOARD ASSEMBLY — 724-1520
Reference
Designation Description RF P/N
Al Integrated Circuit, Quad, 2 Input Gate SNT400N 1C-0010
€3 Capacitor, Mica, 4700 PF 5%; 500 Vdew C-0169
[ Capacitor, Mica, 4700 PF +5%; 500 Vacw €-0169
c5 Capacitor, Ceramic, 0.47 UF +80% -20%; 10 Vdew €-0058
ce Capacitor, Mica, 470 PF £6%; 500 Vdew C-0143
c7 Capacitor, Mica, 470 PF £5%; 500 Vdew C-0143
cs Capacitor, Mica, 20 PF +5%: 500 Vdcw C-0108
c9 Capacitor, Mica, 1000 PF 5%; 500 Vdew C-0152
cio Capacitor, Tantalum, Polar, 4.7 UF +20%; 20 Vdew c-8313
c11 Capacitor, 580 UF 15 Vdew C-4162
c1z Capacitor, Electrolytic, Aluminum, 1000 UF; 7 Vdew | C-6361
cal Capacitor, Ceramie, 0.1 UF +100% -20%; 30 Vdew C-0063
CR4 Diode, Zener, 5.6V 10%; Type 1N5232 CR-0211
CRS Diode, Silicon, Signal; Type 1N4454 CR-0705
CR6 Diode, Silicon, Signal; Type 1N4454 CR-0705
CR7 Diode, Zener, 3.0V £10%; Type 1N5225 CR-0204
CR8 Diode, Silicon , Type 1N4002 CR-0071
CR9 Diode, Silicon, Type 1N4002 CR-0071
CRI18 Diode, Silicon, Signal; Type 1N4454 CR-0705
CR21 Diode, Silicon, Signal; Type 1N4454 CR-0705
CR22 Diode, Silicon, Signal; Type 1N4454 CR-0705
F1 Fuse, Type 3 AG, 2 Amperes F-0012
F2 Fuse, Type 3 AG, Z Amperes F-0012
Q1 Transistor, Silicon, Power, PNP, 2N4918 Q-0337
Qz Transistor, Silicon, NPN, Type 2N4124 Q-0385
Q3 Transistor, Silicon, NPN, Type 2N4124 Q-0385
Q4 Transistor, Silicon, NPN, Type 2N4124 Q-0385
QG Transistor, Silicon, NPN, Type 2N4124 Q-0385
Qs Transistor, Silicon, PNP, Type 2N4126 Q-0386
Q7 Transistor, Silicon, PNP, Type 2N3%06 Q-0029
QA Transistor, Silicon, PNP, Type 2N3906 Q-002%
Q9 Transistor, Silicon, NPN, Type 2N4923 Q-0336
Qlo Transistor, Silicon, NPN, Type 2N4923 Q-0336
Q1 Tranaistor, Silicon, NPN, Type SDT760% Q-0032
Qiz Transiator, Silicon, NPN, Type SDT7609 Q-0032
Q13 Transistor, Silicon, NPN, Type 2N4124 Q-0385
R1 Resiator, Carbon, 27K :10%; 1/4W R-0041
R2 Resistor, Carbon, 2.2K +10%; 2W R-0328

POST REGULATOR ASSEMBLY — 724-1540

Reference
Designation Description RF P/N
c25 Capacitor, Tantalum, Polar, 0.47 UF +20%; 35 Vdew | C-6285
c26 Capacitor, Tantalum, 47 UF £20%; 20 Vaew c-2171
cz7 Capacitor, Tantalum, Polar, 0.47 UF +20%; 35 Vdew | C-6285
c28 Capacitor, Tantalum, Polar, 47 UF +20%; 6 Vdew C-6357
c29 Capacitor, Ceramic, 0.1 UF +80% -20%; 25 Vdew C-5066
€30 Capacitor, Ceramic, 0.1 UF +80% -20%; 25 Vdcw C-5066
CR13 Diode, Zener, 5.6V +10%, Type IN5232B CR-0211
CR20 Diode, Zener, 3.0V <16%, Type IN5225B CR-0204
Q4 Transistor, NPN, Power, Type 2N4918 Q-0337
Q15 Transistor, NPN, Power, Type 2N4918 Q-0337
Qs Transistor, Silicon, Type NPN, 2N4124 Q-0385
Q7 Transistor, Amplifier, NPN, Type 2N5183 Q-0006
Qs Transistor, Amplifier, NPN, Type 2N5183 Q-0006
Q19 Transistor, Silicon, NPN, Type 2N4124 Q-0385
Q20 Transistor, NPN, Power, Type 2N4918 Q-0337
Q21 Transistor, NPN, Type 2N3638A Q-0319
Qa2 Transistor, Silicon, NPN, Type 2N4124 Q-0385
Q23 Transistor, Amplifier, NPN, Type 2N5183 Q-0006
Q24 Tranaistor, Amplifier, NPN, Type 2N5183 Q-0006
Q25 Transistor, Silicon, NPN, Type 2N4124 Q-0385
R32 Resistor, Carbon, 1.5K £10%; 1/aW R-0026
R33 Resistor, Carbon, 1.2K +10%; 1/4W R-0025
R34 Resistor, Carbon, 560 ohme 210%; 1/4W R-0021
R35 Resistor, Variable, Single turn, 1K +20%; 1/2W R-7209
R36 Resistor, Carbon, 560 ohma £10%; 1/4W R-0021
R37 Resistor, Carbon, 47 ohms +10%; 1W R-0208
R38 Resistor, Carbon, 680 ohma £10%; 1/4W R-0022
R39 Resistor, Carbon, 470 ohma £10%; 1/4W R-0020
R40 Resistor, Carbon, 1K £10%; 1/4W R-0024
R4t Resistor, Variable, Single turn, 1K £10%; 1/2W R-7209
R42 Resistor, Carbon, 1K +10%; 1/4W R-0024
R44 Reslstor, Carbon, 100 ohms £10%; 2W R-0312
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POWER SUPPLY MODULE 724-1500

Parts List
POWER SUPPLY MODULE - 724
724-1500 BOARD ASSEMBLY — 724-1520 (Cont.)
Dn:sfieglnea't'jc:n Description RF F/N Reference
4 Designation| Description ¥ RF P/N
C1 Capacitor, Tantalum, Flectrolyte, 1.0 UF £207%: 100
Vdew C-5880 R3 Resistor, Carbon, 1.2K +10%: 1/4W R-0025
c2 Capacitor, Aluminum, Electrolyte, 4200 UF; 40 Vdew | C-6360 R4 Resistor, Variable, Single turn, 5K +10%; 1/2W R-7216
Cl9 Capacitor, Feed-thru, 1500 PF +20%; 500 Vdcw C~2651 R& Resistor, Carbon, 1.2K +10%: 1/4W R-0025
c20 Capacitor, Feed-thru, 1500 PF +20%; 500 Vdcw C-2651 R6 Resistor, Carbon, 27K +10%; 1/4W R-0041
c21 Capacitor, Feed-thru, 1500 PF x20%; 500 Vdew C-2651 R? Reslstor, Carbon, 2. 2K +10% 1/4W R-0028
ca2 Capacitor, Feed-thru, 1500 PF +20%; 500 Vdew C-2651 R8 Resfstor, Carbon, 10K £10%; 1/4W - R-0036
cz23 Capacitor, Feed-thru, 1500 PF +20%; 500 Vdcw C-2651 R9 Resistor, Carbon, 2.2K +10%; 1/4W R-0028
24 Capacitor, Feed-thru, 1500 PF +20%; 500 Vdew C-2651 R10 Resistor, Carbon, 4, 7K +10%; 1/4W R-0032
c31 Capacitor, Ceramic, 0.1 UF +80% -30%; 75 Vdew C-0063 R11 Resistor, Carbon, 1K £10%; 1/4W R-0024
CR2 Diode, Silicon, Type 20A2 CR-0706 R12 Resistor, Carbon, 4.7K +10%; 1/4W R-0032
CR3 Diode, Silicon, Type 20A2 CR-0706 Ri3 Resistor, Carbon, 68K £10%; L/4W : R-0046
CR10 Diode, Silicon, Type 1IN4004 . CR-0725 R4 Resistor, Varlable, Single turn, 50K +10%; 1/2W R-7226
CRI11 Diode, Silicon, Type 1N4004 CR-0725 R16 Resistor, Carbon, 1K 10%; 1/4W R-0024
CRI2 Diode, Silicon, Type 1N4002 CR-0071 R17 Resistor, Carbon, 330 ohms £10%; 1/4W R-0018
CR13 Diode, Silicon, Type 1N4002 CR-0071 R13 Resistor, Carbon, 1K +10%; 1/4W R-0024
CR13 Diode, Silicon, Type 1N4004 CR-0725 R19 Resistor, Variable, Single Turn, 10K =10%; 1/2W R-7220
CR1§ Diode, Silicon, Type 1N4002 CR-0071 R20 Resistor, Carbon, 2, 2K +10%; 1/4W R-0028
31501 Comnector, Power 3-0051 R21 Resistor, Carbon, 180 ohms +10%; 1/4W R-0015
L1 Coil, RE, 5.6 UH L-0331 R22 Resistor, Carbon, 150 ohms £10%; 1/4W R-0014
L2 Coil, RS, 5.6 UH L-0331 R23 Resistor, Carbon, 82 ohms +10%; 1/2W R-0111
P1521 Connector, 18 Pin 724-0148 R24 Resistor, Carbon, 82 ohms £10%; 1/2W R-0111
T1 Input Power Transformer 724-1515 R25 Resistor, Carbon, 160 ohms +10%; 1/4W R-0014
T2 Toroidal Transformer 724-1518 R26 Resistor, Carbon, 180 ohms +10%; 1/4W R-0015
R27 Resistor, Carbon, 4.7K £10%; 1/4W R-0032
R28 Resistor, Carbon, 220 ohms £10%; 1/4W R-0016
BOARD ASSEMBLY - 724‘1520 R30 Resistor, Carbon, 560 ohms £10%; 2W R-0321
R31 Resistor, Carbon, 220 ohms +10%; 2W R-0316
Reference R43 Resistor, Carbon; 1K +10%; 1/4W R-0024
Designation Description RF P/N Rockety M min, Duslin-lik X-0107
Al Integrated Circuit, Quad, 2 Input Gate SN7400N 1C-0010
ot Capacitor, Mica, 4700 PF +5%; 500 Vdcw €-0169
c4 Capacitor, Mica, 4700 PF +5%; 500 Vacw C-0169
€5 Capacitor, Ceramic, 0.47 UF +80% -20%; 10 Vdew €-0058 POST REGULATOR ASSEMBLY - 724-1540
ce Capacitor, Mica, 470 PF +5%; 500 Vdew C-0143
€7 Capacitor, Mica, 470 PF £5%; 500 Vdcw C-0143 Tdarence
cs Capacitor, Mica, 20 PF +5%; 500 Vdew €-0108 Designation| Descriptign RF /N
=] Capacitor, Mica, 1000 PF £5%; 500 Vdcw C-0152
cio Capacitor, Tantalum, Polar, 4.7 UF +20%; 20 Vdcw C-6313 c25 Capacitor, Tantalum, Polar, 0.47 UF +20%; 36 Vdew | C-6285
ci Capacitor, 580 UF 15 Vdew c-4162 c26 Cagacitor, Tantalum, 47 UF +20%; 20 Vdcw c-2171
c12 Capacitor, Electrolytic, Aluminum, 1000 UF; 7 Vdew | C-6361 c27 Capacitor, Tantalum, Polar, 0.47 UF 20%; 35 Vdew | C-6285
€31 Capacitor, Ceramic, 0.1 UF +100% -20%; 30 Vdew C-0063 c28 Capacitor, Tastalum, Polar, 47 UF +20%: 6 Vdew C-6357
CR4 Diode, Zemer, 5.6V £10%; Type IN5232 CR-0211 c29 Capacitor, Ceramic, 0.1 UF +80% ~20%; 25 Vdew €-5066
CR5 Diode, Silicon, Signal; Type 1N4454 CR-0705 c30 Capacitor, Ceramie, 0.1 UF +80% -20%; 25 Vdew €-5066
CRé Diode, Silicon, Signal; Type 1N445¢ CR-0705 CR1% Diode, Zener, 5.6V £10%, Type 1N5232B CR-0211
CR7 Diode, Zener, 3.0V +10%; Type 1N5225 CR-0204 CR20 Diode, Zener, 3.0V +10%, Type 1N52258 CR-0204
CR8 Diode, Silicon , Type 1N4002 CR-0071 Ql4 Transistor, NPN, Power, Type 2N4918 Q-0337
CRY Diode, Silicon, Type IN4002 CR-0071 Q15 Transistor, NPN, Power, Type 2N4318 Q-0337
CR18 Dicde, Silicon, Signal; Type 1N4454 CR-0705 Qle Transistor, Silicon, Type NPN, 2N4124 Q-0385
CR21 Diode, Silicon, Sigral; Type 1N4454 CR-0705 Q7 Transistor, Amplifier, NPN, Type 2N5183 Q-0006
CR22 Diode, Silicon, Signal; Type 1N4454 CR-0705 Q18 Transistor, Amplifier, NPN, Type 2N5183 Q-0006
F1 Fuse, Type 3 AG, 2 Amperes F-0012 Q19 Trangistor, Silicon, NPN, Type 2N4124 Q-0385
F2 Fuse, Type 3 AG, 2 Amperes F-0012 Q20 Transistor, NPN, Power, Type 2N4818 Q-0337
Q1 Transistor, Silicon, Power, PNP, 2N4918 Q-0337 Q21 Transistor, NPN, Type 2N3638A Q-0319
Q2 Transistor, Silicon, NPN, Type 2N4124 Q-0385 Q22 Transistor, Silicon, NPN, Type 2N4124 Q-0385
Q3 Transistor, Silicon, NPN, Type 2N4124 Q-0385 Q23 Transistor, Amplifier, NPN, Type 2N5183 Q-0006
Qa Transistor, Silicon, NPN, Type 2N4124 Q-0385 Q24 Transistor, Amplifier, NPN, Type 2N5183 Q-0006
3 Transistor, Silicon, NPN, Type 2N4124 Q-0385 Q5 Transistor, Silicon, NPN, Type 2N4124 Q-0385
Qs Transistor, Silicon, PNP, Type ZN4126 Q-0388 RS2 Resistor, Carbon, 1,5K £10%; 1/4W R-0026
7 Transistor, Silicon, PNP, Type 2N3906 Q-0029 R33 Resistor, Carbon, 1.2K +10%; 1/4W R-0025
Q¥ Transistor, Silicon, PNP, Type 2N3906 Q-0029 R34 Resistor, Carbon, 560 ohme +10%; 1/4W R-0021
Q9 Transistor, Silicon, NPN, Type 2N4923 Q-0336 R3S Resistor, Variable, Single turn, 1K +10%; 1/2W R-7209
Qio Transistor, Silicon, NPN, Type ZN4923 Q-0336 R36 Resistor, Carbon, 560 ohms +10%; 1/4W R-0021
Q11 Transistor, Silicon, NPN, Type SDT7605 Q-0032 R37 Resistor, Carbon, 47 chms £10%; 1W R-0208
Ql2 Transistor, Silicon, NPN, Type SDT7609 Q-0032 R38 Resistor, Carbon, 680 ohms £10%; 1/4W R-0022
Qi3 Transistor, Silicon, NPN, Type 2N4124 Q-0385 B33 Resistor, Carbon, 470 ohms +10%; 1/4W R-0020
Rl Resistor, Carbon, 27K £10%; 1/4W R-0041 R40 Resistor, Carbon, 1K £10%; 1/4W R-0024
R2 Resistor, Carbon, 2.2K +10%; 2W R-0328 R4l Resistor, Variable, Single turn, 1K £10%; 1/2W R-7209
R4z Resiator, Carbon, 1K +10%; 1/4W R-0024
R44 Resistor, Carbon, 100 chms +10%; 2W R-0312
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FREQUENCY STANDARD MODULE
Theory/Test and Alignment

CHAPTER 10
FREQUENCY STANDARD MODULE

10.1 GENERAL

Frequency Standard Module 724-1600/724-1601
provides the 5.0 MHz reference signal for Synthe-
sizer Module 724-0500. Basically, Frequency Stan-
dard Module consists of a crystal oscillator (fre-
quency standard), a distribution amplifier, and a
mode select switch.

The normally supplied 724-1600 Frequency Stan-
dard Module, figure 10.1, is equipped with a tem-
perature compensated crystal oscillator (TCXO)
standard, RF P/N 724-0150. This module is accu-
rate to +1 part per 100 and requires no warm-up
time. The optional (special order) 724-1601 module
is supplied with a high stability oven-controlled
crystal oscillator standard, RF P/N 724-0151.
Frequency accuracy is +5 parts per 108 after a
30 minute warm-up period. Power for the oven is
supplied only from ac primary power sources there-
by restricting the unit to ac operation only.

10.2 THEORY OF OPERATION

Mode select switch S1F1 provides for the three
different operating configurations of the module.
When S1F1 is set at INT ONLY, the output of the
frequency standard is supplied as the 5 MHz ref-
erence signal to the Synthesizer Module connected
t0 J1602. The INT OUT position of S1F1 connects
the output of the frequency standard to the Synthe-
sizer Module and to frequency standard input/
output connector J1601. In turn, J1601 is con-
nected by the main frame harness to rear panel
connector J1. This allows for up to three additional
units to operate off of one frequency standard.
When set at EXT IN, an external, 5 MHz,
frequency standard source is used in place of the
connected standard. The external source, such as a
master clock or a second unit with the mode switch
set at INT OUT, is also connected to rear panel
connector, J2.

The distribution amplifier is a two transistor power
amplifier with an output of up to 1 Vrms. Diodes

CR3 through CRS5 limit the input level to 1 Vrms.
The signal is then amplified by Q1 and Q2 and
applied to J1602 and through the INT OUT
contacts of SIF1 to J1601.

10.3 TEST AND ALIGNMENT

. WARNING I

Dangerous voltages are present on vari-
ous terminals in the immediate vicinity
of the Frequency Standard Module.

FREQUENCY STANDARD
ADJ ACCESS SCREW

11602 31801

SWITCH St

Figure 10.1 — Frequency Standard Module 724-1600
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FREQUENCY STANDARD MODULE
Test and Alignment

D

10.3.1 TEST EQUIPMENT

NOTE

The following test equipment or
equivalent is required to perform
the following procedures.

e. Coax T Connector

10.3.2 PRELIMINARY

NOTE

The following tests are performed
with the module installed in the unit.

a. Oscilloscope — Tektronix, Model 454

b. Electronic Counter — Hewlett-Packard, Model

5245

¢. Adjustment Tool — J.F.D., No. 5284
d. Coax Test Cable — RF P/N 724-0032

10.3.3 PROCEDURES

a. At front panel of unit set MODE switch at ISB.

b. At Frequency Standard Module J1602 (blue)

disconnect P1602 and connect oscilloscope and

counter to J1602 using the coax test cable and T

connector. Set S1F1 at INT ONLY.

STEP TEST EQUIPMENT
NO. AND TEST POINT PROCEDURE PERFORMANCE
1. Oscilloscope and counter at | Measure frequency and check displayed waveform., If fre- 5.000000 MHz +5 Hz
J1602. quency as displayed on counter is out of spec refer to step 2. Refer to figure 10.2.
2 Same as step 1. Remove access screw on frequency standard, figure 10.1 and 5.000000 MHz +5 Hz.
adjust standard frequency controt for proper frequency.
3. Same as step 1.

Set switch S1F1 at INT OUT. Reconnect P1602 to J1602.
Connect coax T connector and test equipment to rear panel
FREQ STD IN/OUT connector J2,

Same as step 1.
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FREQUENCY STANDARD MODULE
Fault Analysis

10.4 FAULT ANALYSIS

Fault analysis procedures for Frequency Standard
Modules 724-1600/1601 are presented below in
tabular form. Refer to figure 10.3 for the circuit
diagram, dc voltage chart, and printed circuit com-

ponent locations.

NOTE

Extend the module from the unit
for access to the printed circuit

Ay

board and voltage test points.

Table 10.1 — Fault Analysis

TIME BASE: Q. U
AMPLITUDE: OS5V

SEC/DIV
/myv

Figure 10.2 — Terminal E4 Waveform

SYMPTOM

POSSIBLE TROUBLE

CHECKS AND CORRECTIVE
MEASURES

65 MHz output signai at J1602 absent
or improper.

a. Mode switch S1F1 set at EXT IN.

b. Defective switch S1F1.

¢. Frequency standard defective.

d. Distribution amplifier defective.

o

2]

=

. Set switch S1F1 at INT ONLY.

Refer to figure 10.3 and make
continuity checks. Replace or
repair defective switch.

. Refer to figures 10.2 and 10.3, make
waveform and voltage measurements,

Replace defective standard and per-
form the procedures of paragraph
10.3.

. Refer to figures 10.2 and 10.3. Make
voltage and waveform measurements.

Repiace defective component and
perform the procedures of paragraph
10.3.
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FREQUENCY STANDARD MODULE
Circuit Diagram and Parts List

10.5 CIRCUIT DIAGRAM AND PARTS LIST

NOTE
The parts list of the assemblies are

located on the back of the circuit
diagram.

NOTES

10-5/10-6



724-1600/1601

FREQUENCY STANDARD MODULE
Cireuit Diagram

JI602
o

?

I out

- JI60I

T
| FREO STD
I IN/OUT

PARTS LIST =9

NOTES:

UNLESS OTHERWISE INDICATED,
ALL RESISTANCES ARE iN OHMS,
CAPACITANCES ARE IN MICROFARADS,

. ALL DIODES ARE IN4454,
3, TCXO 724-0150 SUPPLIED WITH 724-1600

ASSY, HIGH STABILITY OVEN A 724-015)
IS OPTIONAL, 724-1601 ASSY.

. LAST DESIGNATORS:

RIl
Cc7
Q2
CR6
Lt

Figure 10.3 — Frequency Standard Module Circuit Diagram
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FREQUENCY STANDARD vnnoul.e
cust Diagram

PARTS LIST ==

NOTES
|, UNLESS OTMERWISE INDICATED,
ALL RESISTANCES ARE IN OMMS,
! Llca CAPACITANCES ARE IN MICROFARADS
‘ 001 Z ALL DIODES ARE ING4S4
cl 3. TCXO 72-0150 SUPPLIED WITH 724-1600
E1603 _1500PF El_ g i JI§02 AS5Y, HiGH STABILITY OVEN A 724-011
220 : 1S OPTIONAL, 724-1601 ASSY.
115 vAC a ERED, A0 —~ Fran £
! c2 NOTE 3) . ut 4. LAST DESIGNATDRS
{exg0a_1500pr ey 3 o
i h 3
. ! CRE
4 l_i 3 { a
724-1620 Assembly it B
Component Locations |
i
£3 €4y ES) Ee E8:
Ved
Rl
56
w
DC VOLTAGE TABLE* L e
3 22 52
Stage | Emitter| Base [Collector +1gv €1605___1500PF b w
N
m
Qt 7.0 ] 12,0 JIGO!,
8.0 6.5 o P
a0l 1ot
*AlL de voltages taken with multi- /
meter (Simpson 260}, referenced to p
ground at E8, 7

Figure 10.3 — Freguency Standerd Madule Circuit Diagram



FREQUENCY STANDARD MODULE 724-1600/1601
Parts List

FREQUENCY STANDARD MODULE ~ 724-1600/1601

Reference
Desiguation| Description RF P/N
c1 Capacitor, Feed-thru, 1500 JF 220%; 500 Vdow C-2651
c2 Capacitor, Feed-thru, 1500 UF +20%; 500 Vdew C-2651
c3 Capacitor, Feed-thru, 1500 UF 420%; 500 Vdew C-2651
c4 Capacitor, Ceramic, .01 UF +60% -40%; 150 Vdew C-0085
cs Capacitor, Ceramic, .01 UF +60% -40%:; 150 Vdcw C-0065
cé Capacitor, Ceramic, .01 UF +60% -40%; 150 Vdew C-0065
er Capacitor, Ceramic, .01 UF +60% -40%; 150 Vdcw C-0065
CR1 Diode, Silicon, Type 1N4454 CR-0705
CR2 Diode, Silicon, Type IN4454 CR-0705
CR3 Diode, Stlicon, Type 1N4454 CR-0705
CR4 Diode, Silicon, Type 1N4454 CR-0705
CR5 Diode, Silicon, Type 1N4454 CR-0705
CR6 Diode, Silicon, Type 1N4454 CR-0705
J1601 Connector, Coaxial J-0030
J1602 Connector, Coaxial J-0030
L1 Choke, Rf, 22 UR L-0632
Q1 Transistor, Silicon, General Purpose, NPN, Type Q-0385
2N4124
Q2 Transistor, Silicon, General Purpose, NPN, Type Q-0385
2N4124
R1 Resistor, Carbon; 56 ohms +5%; 1W R-1619
R2 Resistor, Carbon; 56 ohms +5%; 1W R-1619
R3 Resistor, Carbon; 220 ohms £10%; 1/4W R-0016
R4 Resistor, Carbon; 2700 ohms +10%; 1/4W R-0029
RS Resistor, Carbon; 2700 ohms £10%; 1/4W R-0029
RE Resistor, Carbon; 220 ohms +10%; 1/4W R-0016
R? Resistor, Carbon; 220 ohms +10%; 1/4W R-0016
RS Resistor, Carbon; 5600 ohms £10%; 1/4W R-0033
RS Resistor, Carbon; 22 ohms +10%; 1/4W R-0004
R10 Reststor, Carbon; 22 ohms £10%; 1/4W R-0004
R11 Resistor, Carbon; 5600 ohms +10%; 1/4W R-0033
SIF1 Switch 724-0019
- Tube, Socket; PC Mounting X-1003
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FREQUENCY STANDARD MODULE 724-1600/1601
Parts List

FREQUENCY STANDARD MODULE — 724-1600/1601

Reference
Designation | Description RF P/N
c1 Capacitor, Feed-thru, 1500 UF 220%; 500 Vdcw C-2651
c2 Capacitor, Feed-thru, 1500 UF 20%; 500 Vdcw C-2651
c3 Capacitor, Feed-thru, 1500 UF +20%: 500 Vdcw C-2651
c4 Capacitor, Ceramic, .01 UF +60% -40%; 150 Vdew C-0065
cs Capacitor, Ceramic, .01 UF +60% -40%; 150 Vdew C-0065
cs Capacitor, Ceramic, .01 UF +60% -40%; 150 Vdcw C-0085
c? Capacitor, Ceramie, .01 UF +60% -40%; 150 Vdcw C-0065
CR1 Diode, Silicon, Type 1N4454 CR-0705
CR2 Diode, Silicon, Type 1N4454 CR-0705
CR3 Diode, Silicon, Type 1N4454 CR-0705
CR4 Diode, Silicon, Type 1N4454 CR-0705
CR5 Diode, Silicon, Type 1N4454 CR-0705
CR6 Diode, Silicon, Type 1N4454 CR-0705
J1601 Connector, Coaxial J-0030
J1602 Connector, Coaxial J-0030
L Choke, Rf, 22 UH L-0632
Q1 Transistor, Silicon, General Purpose, NPN, Type Q-0385
2N4124
Q2 Transistor, Silicon, General Purpose, NPN, Type Q-0385
2N4124
R1 Resistor, Carbon; 56 ohms +5%; 1W R-1619
R2 Resistor, Carbon; 56 ohms +5%; 1W R-1619
R3 Resistor, Carbon; 220 ohms +10%; 1/4W R-0016
R4 Resistor, Carbon; 2700 ohms +10%; 1/4W R-0029
RS Resistor, Carbon; 2700 ohms +10%; 1/4W R-0029
R6 Resistor, Carbon; 220 ohms +10%; 1/4W R-0016
R7 Resistor, Carbon; 220 ohms #10%; 1/4W R-0016
B8 Resistor, Carbon; 5600 ohms +10%: 1/4W R-0033
R9 Resistor, Carbon; 22 ohms +10%:; 1/4W R-0004
RIO Resistor, Carbon; 22 ohms £10%; 1/4W R-0004
R1l Resistor, Carbon; 5600 ohms +10%; 1/4W R-0033
SIFL Switch 724-0019
- Tube, Socket; PC Mounting X-1003
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APPENDIX

GENERAL SERVICING NOTES AND PROCEDURES

Special handling of printed circuit boards, semi-
conductors, and integrated circuits (IC) is necessary
to avoid damage.

Use only a low heat soldering iron when remov-
ing or installing soldered in parts. When removing
a part from a printed circuit board, first unbend
the crimped leads; then use only the amount of
heat necessary to melt the solder and remove the
part immediately while the solder is molten. Clear
excess solder from mounting holes, making sure
that the holes are open on the printed side of the
board before inserting the new component. When
removing a transformer, IC, or other part having
amultiple number of leads, straighten all leads first
and then heat leads one at a time, working around
the part until the part can be gently rocked out of
its holes.

NOTE

Faulty flat pack IC can be removed
by clipping the package from the
leads and then removing one lead at
a time from the pc board with a
soldering iron.

A desoldering iron or a regular soldering iron used
in conjunction with a solder remover or a piece of
cable braid will greatly simplify removal of solder
from multiple lead components. A wood toothpick
can be used to clear holes once the part is removed.

When installing or removing a soldered-in semi-
conductor, grasp the lead, to which heat is being
applied, between the solder joint and the semi-
conductor with long-nose pliers. This will dissipate
some of the heat that would otherwise conduct
into the semiconductor device from the soldering

iron. Make certain that all wires soldered to semi-
conductor terminals have first been properly tinned
so that the connection can be made quickly. Ex-
cessive heat may permanently damage semiconduc-
tors.

If the copper foil wiring is damaged, a piece of
small buss wire can be used to bridge the gap.
It is seldom necessary to replace a pc board
because of such damage.

Capacitors, resistors, and other two lead compo-
nents can be replaced without removing the old
leads, using the following procedure. This method
is not as good as removing old leads and soldering
the new part into the board, but it may be used to
advantage when time or access to the wiring side
of the board is a factor.

a. Cut the component in half with diagonal cut-
ters.

b. Crush the remains of the component, and
break the pieces away from the leads. This will leave
the maximum lead length remaining.

c. Bend the leads close to the board to form a
terminal loop.

d. Connect the leads of the new component to
the terminals formed by the old leads, and solder
the connections. Be careful to dress the leads so
they don’t contact other nearby leads.

IC CIRCUIT DIAGRAMS

The following figures illustrate the pin locations
and circuit diagram of the IC that are used in the
RF-505 Receiver. Corresponding pin numbers are
shown on the various assembly circuit diagrams in
this manual.
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Quadruple 2-input NAND gate

SN7400N
RF P/N 1C-00I0

Dual 4-input NAND gate

SN7420N
RF P/N IC-00I3

Quadruple 2-input NOR gate

SN7402N

RF P/N iC-00I|

Figure 1 — Circuit Diagrams for
1C-0010 and IC-0011

8-input NAND gate

SN7430N
RF P/N IC-0O0I4

Figure 2 — Circuit Diagrams for
IC-0013 and IC-0014
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J-K master slave Flip-flop

vedj 1312l nijioy ol 8
Kl PRESET,
K2 ol
K3
— Y
12 Q
J3 CLEAR
LY
L | B
I 3| 4] s]]e][ionD
SN7472N

RF P/N 1C-00I6

Quadruple 2-input NAND gate

SN74HOON
RF P/N IC-00i8

Dual J-K master-slave flip-flop
with presst and clear

ie|]1sli14jenolf 2 [J 11 [fo|f e
a @ 5 Q

5 CLEAR PRESETP— | | FCIPRESET  CLEAR
J CLOCK K K_CLOCK

SN7476N
RF P/N 1C-0O0I7

Figure 3 — Circuit Diagrams for
1C-0016 and 1C-0017

J-K master-slave Flip-flop

vl 3zl nijioljolls
Ki PRESET!
K2 Q
K3
CLOCK
J 1
Q
‘.llg CLEAR

| 2 34 5 6 | [GND

SN74H72N
RF P/N IC-0019

Figure 4 — Circuit Diagrams for
IC-0018 and IC-0019
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A4

DECADE COUNTER/STORAGE REGISTER
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o o o o0
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Q
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CSUNTER ) SDR?RDz So RoRoa{  [So RoyRo Sp Ro,Ro
CLEAR T
|
D3STORAGE
STROBE |
I
I
s
O Ds O¢ Dp
N8280A

RF F/N 1C-0020

50 MHZ DUAL J-K FLIP FLOP

14) SET, _l::T_'"‘-

(1) K —f—l Q,(13)
(3} Ca :
2) 9 [ (7
4) (vee) 1 !

© gy —— g
(5) Cg —+—o '
(M Ky + __.;._ag(ll)

©® SET;—t—— —t-GNDUO)
5F 123-03

RF P/N IC-0023

Figure 5 — Circuit Diagrams for [C-0020 and 1C-0023
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Quadruple 2-input NAND gate

SG 223-03
RF P/N I1C-0024

DIFFERENTIAL/CASCODE AMPLIFIER

10

o~
|
|
| 3K
| AN
I

8 |

o—

Bottom View 4
33K

|

ke
i

MC 15506
RF P/N 1C-0030 Schematic Diagram

o
|

i

|

|

1

I

I

I

I

I

I
-

@0

6
QUTPUT

Figure 6 — Circuit Diagrams for 1C-0024 and 1C-0030
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A6

TRANSISTOR ARRAY

Bottom View 6 @ *Tsﬂ Q2 3
CA 3018 T b0 os
$= SUBSTRATE
RF P/N 1C-0035 Schematic Diagram

DIFFERENTIAL/CASCODE AMPLIFIER

8

Bottom View

CA 3028A
RF P/N 1C-0036 Schematic Diagram

Figure 7 — Circuit Diagrams for IC-0035 and 1C-0036
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AUDIO POWER AMPLIFIER

9 o8 ol
)
RIO::
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3
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$Rs 2R,
1 q:RZ Q7
3Re 11
012 o2 7
CA 3020
RF P/N IC-0037 SCHEMATIC DIAGRAM
os 60
o4 70
o3 BOTTOM
o2 a0
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EQUIVALENT CIRCUIT

BHA-0004
RF P/N 724-1260

Figure 8 — Circuit Diagrams for 1C-0037 and 724-1260
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