XMIT AUDIO SWITCH

CALL GUARD FILTER

SRT5I
2100k
ST AUDIO
gy
o ADdpgs  +
I
10k
srris OT0
: < 100k
by §

1/4MCI40i6CP

Cc714

R734

24

| o c7|5*J_
) -

2300pF

243

V-

82k

SR735
2.2k

S R733 -
330k “T~CT16

o

1«0

s R755
10k

SR756

i|0k

KEY LINE
1447

2.6

SEMICONDUGTOR BASING DIAGRAM

(BOTTOM VIEW UNLESS OTHERWISE SPECIFIED)

a8V
R7251
CALL GUARD 10GK3 Tor °@D
B CALL GUARD 10K
i DEVIATION ADJ SWITCH CONTROL
%8 R707 10
B 2
’ Ik R702 .% +
cro= :
7
«02YP-P
ENCODL T
LEVEL ADee
SIELCH ADJUST
) -
T Lo
rrol |
27k SR702
S 100k
7

Q700
576-0002-027

ol
oR

ok

Q70l, Q7ro2, Q703,

Q704, Q705, Q706,

Q707, Q708, Q709
576-0003-011

4 8

} TOP VIEW

7

u70l
544-3001-127
MCl40l6CP

LEVEL ADJUST CARD SCHEMA TIC DIAGRAM



NOTESS
le

2a

3e

T AUDKD SWi

RT5I R752
= 100k 100k
TRANSMIT AUDIO
LEVEL ADds o .
L 10k
1 &na 1ock
4
0e6VP-P 200k vamciaoisce | ©  c704 *]
10 T
147V ——> 21
9.6V REG 20 \
AUDIO FROM RECEIVER 8 [
\ \ R723
VOLUME CONTROL OUT 7 \ Py o
5
FROM NOR GATE 9 s
ON CONTROL CARD \ \ 100k
AUDIO TO EXCITER 18
CALL GUARD SQUELCH
AUDIO SWITCH INVERTERS
A0 20, gke FILTER 13 \ VGGG UTOT
Ce Go AUDIO FROM RECEIVER i
SQUELCH SWITCH FROM RECEIVER 12
SQUELCH SWITCH TO NOR GATE 16
ON CONTROL CARD
}4.8\:’
R7ST MIC AUDIO SWITCH 1/4MCI40I6CP
R749 ||+
LOCAL MIC AUDIO 13 AW 3
10 g723
1.0
MIC KEY 14
EXCITER KEY E]
|le5VP-P R725¢
° arss CALL GUARD 100k3
[ s 1 DEVIATION ADJs ¢ |
100k 243 RT07 o e
R7al 4.8 4 i K R703 o N
FILTERED CALL GUARD AUDIO 23 ylrs : —E— . ,_9|_,_
FROM CALL GUARD AUDIO 10 c7ea U;f[())]l 3 c79n | Ik R
COMPRESSOR ON CONTROL CARD 10 5 1s0 |00k S IPJF())"'% 3k
R705 <.
CALL GUARD .
SWITCH 200k 3
|/4MCI20ICP
7e4VP-P L /
(ENCODE MODE) /
1
802 VF
CALL GUARD AUDIO TC EXCITER 22
ENCOGL
LEVEL ADJe
ENCODED AUDIO INPUT 4 o
FROM CALL GUARD CARD SQUELCH ADJUST ,;L B2
R7I7 10 R70I
RECEIVER SQUELCH CONTROL 5 sz W
* LRr7o2
£100k
GROUND 3 LT
GROUND 24
7 /7

ALL RESISTOR VALUES ARE IN OHMS AND CAPACITOR VALUES
IN MICROFARADS UNLESS OTHERWISE SPECIFIEDs

U70l HAS PIN 7 CONNECTED TC GROUND.
DC VOLTAGES MEASURED IN STANDEY MODE.

[ DC VOLTAGES MEASURED IN TRANSMIT MODE WITH CALL GUARD TONE.
() DG VOLTAGES MEASURED IN TRANSMIT MODE WITH ENCODED CALL GUARD AUDIO-

4o ALL AC VOLTAGES ARE SINE WAVES AND ARE MEASURED
WITH A RECEIVER RF INPUT OF 100pV, MODULATED WITH

IKHz AT *5KHz DEVIATION OR A CALL GUARD TONE AT

+600 Hz DEVIATIONe
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TRALSMIT (CnTHC_ AND DELAY TRANSMIT SWITCH
Ve
REPEATER Ik
GATE INVERTOR
R61I
10k Reis —; MC14002CP LRGOO
REPEAT g0
ON ;
st UB02 (B} | es00
~T~=001
R6I0
22k +| ce0l
6e8
2 %
0 RE5I <
: 10k 3
77
96V
165 VP—P
ce3l
le3VP-P
Oel VP-P 207 VP-P L
CALL GUARD AUDIO |COMPRESSOR |
100k %t.ag'r
ceis L Mc3301 _
' £._Usol(a) * Ip=p
0 / [ \ |
84 VP-P
|
2 Me3301 JAVA!
OeS5VP-P 0«4 YP-P BUFFER AMP S
R&4l

LOW PASS [FILTERS

MLM 224

— MLM 224
2 LM 22

3 (:615i

RS30] 560PF | |

T~

RE32 4el
150k |12

ol

o]

*cels

IG-B 10k “T><001 <10
77

R634
10k

z,7 US03(D)

14

3
La

A -
< RBSS_ICG I7 gR635

O0e5VP—P

CALL GUARD LIMITER

+ 15

CR602

RE59
10
REA8 Bl
-
Lo Tceps [ fceer [s 10
c625 $Re4T =
ST TR e
7 #

l« ALL RESISTOR VALUES IN OHMS UNLESS OTHERWISE SPECIFIEDe
2e ALL CAPACITOR VALUES IN MICROFARADS UNLESS OTHERWISE SPECIFIED.
3. DC VOLTAGES MEASURED WITH NO SIGNAL BEING RECEIVED.

|DC VOLTAGES MEASURED IN TRANSMIT.

()DC VOLTAGES MEASURED WITH TRANSMITTER TIMED OUTe

4 ALL AC WAVEFORMS ARE SINE WAVES UNLESS SHOWN OTHERWISE,
AC MEASUREMENTS TAKEN WITH RECEIVER RF INPUT OF 100pV,
MODULATED WITH A CALL GUARD TONE AT % 600Hz DEVIATIONe

56

CONTROL CARD SCHEMATIC



-
-

TIME OUT TIMER

TRANSMIT (O

Re0s
o0k REPEATER
RECE GATE
[ 1 R6ll i
Rel2 L
did REPEATY 0% w2
ON R
7o8 S600 0
o
© - RéI0
S |, gasos 22k
0.9 ¢ 10k 5
07 =
SR60I ce2g| CRE04  pom b
f;oosz 301 -OOIT 10K 3
7 o [
S60! ACCESS
SWITCH ‘
| GROUND - ‘
: \
|
04 >M_4, lOPEN TONE
77 [0d)
9.1
SQUELCH SWITCH
LS FROM SQUELCH INVERTER ON
LEVEL CARD 26 ::RS,‘)Z
|5~ CALL GUARD SWITCH LINE 2.9 100k
FROM CALL GUARD SWITCH ON CALL GUARD CARD
5|~ BASE_ STATION CONTROL
NOT USED IN REPEATERS Oel VF
OUTPUT FROM NOR GATE
92770 TRANSMIT AUDIO SWITCH ON LEVEL CARD
| g~ XMIT_SWITCH
TO XMIT SWITCH IN EXCITER
9.6 REGe
20>"-ROM LEVEL CARD
LIMITED AUDIO TO CALL GUARDS
= TO BANDPASS FILTERS ON CALL GUARD CARD
p3~_FILTERED CALL GUARD AUDIO OUTPUT
TO CALL GUARD SWITCH ON LEVEL CARD
«8 VP-P 0e3VP-F 0e5VP-P
|4~ AUDIO IN )
FROM AUDIO-CALL GUARD SWITCH ON LEVEL CARD |~ oW shsslriTeRs
LoD l |
- 2 MLM 224 2 MLM 224
RE22 c
R620 R625: Csll_| a.7
100k S cony 390 Us03(A) | 390: 560pFl4 N
N | R624 |
b 330k | R626
RE57 < '*- — 180k
ST
K- &
SEMICONDUCTOR BASING DIAGRAM e
S50TTOM VIEW UNLESS OTHERWISE SPECIFIED) 10k
|+C6I6 <R633 !
8.8 10k
oC oG oG
o °s D 9\
oE °s °D
CATHOD
L E usol
500, Q60l, Q603 Q607 Q608 CR603 544-2005-00I e
©04, Q605 576-0006-05I 576-0006-009 549-4001-00| MC 330l )
576-0003-01l s I
2602, Q609 544-3001-135 N
576-0003-017 MC 14002CP N
Q6086 C
ik X us03
576-0007-00I 544-2020-00I C
MLM 224

de



BLK TO

5600
EPS00
{an ~1 2] 1%
ol 151 o o) s
ol 121 2] |2] |2 A1 BB =
o | jx @ Jjo o |
0
g o o,
am» Y- o
o
&0
= G
R6! =
HlE BLK TO
© = mEN 5602
=
2 3 : HEHIE
=l @
| B =
wfje | 0|
@0 2 | N5 0 |2
o = o 03 x| 2l
a oF I o]
@ 2 =4 623 b3 TRANSMIT
RE: 618 £ LED
o
42
@0 RE45
CRE R6/9
N 6
kX R
RED TO I
Se0l 611
616
RGIT
RE55
o Q603 Em;m
(=3
© c ) s
2 g R MR |ops-fite-4E
o L= =
w
o USED FOR
VARIABLE TIME
o DELAY
o {OPTIONAL)
BLU TO ©
5602
GRN TO VIO TO YEL TO ORN TO BLK TO
5601 $601 $600 $600 $601

CONTROL CARD COMPONENT LAYOUT
(SOLDER SIDE VIEW)
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JUMPER B

RED TO 5500,
PIN 3

JUMPER A

WHT/BLU
JUMPER

BLU JUMPER

WHT/RED TO
500, PIN 9

VIO TO S500
FIN A

GRN TO R585
YEL TO U504, PIN7

WHT/BRN TO R5I3

WHT/RED TO R534
WHT TO R5I2/R554

WHT/ORN TO R555

ORN TO U503, PIN7
VIO TO U500, PIN 4
RED TO U502, PIN 7

WIEAEL TaRave BRN TO U50I, PIN 7

S500
{BACK VIEW)

CALL GUARD 2 CALL BUARD |

GRN TO $500
PIN 7

BRN TO 5500,
JUMPER € PIN 2

JUMPER B JUMPER A JUMPER C IN

2 o cGz
= ] 5 . ¥ I - s guE

WHT TO 5500,
PIN B

WHT/BRN TO
$500, PIN &

WHT / GRY
JUMPER

GRY JUMPER

JUMPER A

C6 4

)
““LED

JUMPER B
WHT/YEL TO JUMPER C YEL TO S500, JUMPER A JUMPER B WHT/ORN TO JUMPER C ORN TO 5500,
§500, PINII PIN 5 5500, PIN 10 PIN 4
CALL GUARD 4 CALL GUARD 3

CALL GUARD CARD COMPONENT LAYOUT
(SOLDER SIDE VIEW)
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SERVICE MANUAL QUESTIONNAIRE

Your Name
Your Company
Company Address

Zip

Today's Date

Service Manual Title Printing Date

How frequently do you typically refer to the following service manual sections? How useful is each?

Often Seldom Never Usefulness
General Information
Specifications
Installation
Circuit Description
Servicing
Alignment
Parts List
Engineering Changes
Schematic

Comments on specific sections:

Compared to the information in the text, is the information available in the illustrations easy to find?
easy to understand?_____hard to understand?

hard to find?

Are the illustrations clear?

Please list the test equipment you used to work on the set(s) covered by this manual.

Which section(s) of the text did you find hardest to understand?

Did you find any errors in the manual?___ Please list the errors.

What do you like least about our manuals?

What do you like best about our service manuals?

What do you suggest we do to improve our service manuals?

Which two-way radio manufacturer do you feel does the best job of helping you repair a radio?
Why?

Return to: E.F. Johnson Company
Technical Publications Department
Form No. 110c Waseca, Minnesota 56093



FIRST CLASS
Permit No. 36
Waseca, Mn. 56093

BUSINESS REPLY MAIL

No postage necessary if mailed in U.S.

Postage will be paid by:

E. F. Johnson Company

Attn: Technical Publication Dept.
299 10th Ave. S.W.

Waseca, MN 56093




VP-P (DECODE)
VvP—P (ENCODE)

AN

led VPP
DE) -
(DECO / 7e2VP=P (gvp P
\ ? {ENCODE) ECODE)
\ VA S
9 VP-P
CALL GUARD 2 (ENCODE)
BUFFER AMP F Ow lru“
_ BseR ) N TPs0Z
arok | Ox ENCODE
Vg SWITCH R537 THRESHOLD CALL
e DETECTOR 6 g%.tl\_lr_i&
T
R534 s502 DISABLE
1s0k SWITCH
ENCODE 2530 /
R521 LIMITER g o% CR505
470k _—
. S ¥ &> L
c507_L* \Lcsm R531 csnl% %clséz
A 6.8 Ik 00 Tl
1.0 +
R532 R533
100k 1.0k 10
NOTES?
|« OPERATIONAL AMPLIFIERS HAVE SUPPLY VOLTAGE ON PIN 4
AND GROUND ON PIN Ils
2.ALL CAPACITORS ARE IN MICROFARADS AND ALL RESISTORS
ARE IN OHMS UNLESS OTHERWISE SPECIFIEDs
~ 3.SWITCH S500 IS SHOWN IN "OFF" OR DECODE POSITION
4, JUMPERS JA, JB AND JC DETERMINE FREQUENCY RANGE.
s ¢ U505 ==
I e
| R584
I 1«0k
1
| RANGE Ja [ ue [ uc
. 65-73 HZ ouT | OUT | OUT
73-90 HZ oUT [OUT | IN
90-125 HZ OUT | IN | OUT
-~ - 125-187 HZ [ouT | IN IN
— oo e—o— 187-251 HZ IN | IN IN
{R563
L cszl x| 5. DC VOLTAGES MEASURED WITH THE ENCCDE SWITCH IN THE "OFF"
\1 10 FREQUENCY POSITION WITH NO CALL GUARD AUDIO INPUTe
W st &. aX] DENOTES A DC VOLTAGE WITH A CALL GUARD AUDIO INPUT.
2570k BaNgEss e sz | 7+ (%) DENOTES A DC VOLTAGE IN THE ENCODE MODE.
$ |
o
+—H A
c529 & Ol CR507
1.0 BUFFER AMF
+ R564 | REJO . TP504
— —
10k ENCODE
| | | Sinestd
ENCODE | DISABLE
o_|auplo 1/AMLMZ24 i 8 gﬁf;‘& 2WiteH
EX
. 13[NU504(D) T 3]
I o}
4.0 T4
12 3
1/4MLM224
ENCODE .
585 _L_cs28 LIMITER TRo
0k ~T~33pF | 4.6V
g o - 7 “L'Csszé': RS73 cgzur;\.[, sl-csze 7
7 6.8 2 o 7 le
Roe T 1T T
R574 R575
100k Lk 0
L GUARD 4
CATHODE

CR504 —CR507
549-4001-00I

CALL GUARD CARD SCHEMATIC DIAGRAM




20

24

DECODE MODE AC VOLTAGES MEASURED WITH A RECEIVER

NOTE:
JB Jc RF INPUT SIGNAL OF |00pV, MODULATED WITH A CALL
o—o0 GUARD TONE AT * 600Hz DEVIATION,
R504 R505 R506
3049k 15k 25k
FREQUENCY
ADJUST
BANDPASS FILTER
¢s02
) CALL GUARD |
BUFFER AMP Ol
R501 R507
5% 2 TP50I
470k 10k
ENCODE THRESHOLD CALL
114 MLM224 s 174 MLMZ24 174 MLM224 iws'TCH R | BETECIOR GUARD
G
Jrusoa | a 820k s
26| A R587 @D
3
oy 4_5‘ L RS5I3S R514¢
1k 3 10k 3
ENCODE 5501 DISABLE
R500 < LIMITER SWITCH
470k
J /’cnsm
o 7 \Lcsoa R510 0504\_[, J,csos 7
500+ — 68 310k 400! 120
: RSIS T .
100k RSl R5I2
ls0 K 10
le3 VP-P
ENCODED CALL GUARD AUDIO OUTPUT
CALL GUARD AUDIO INPUT =
9.6V REGULATED LINE INPUT
CALL GUARD SWITCHED LINE OUTPUT 243V (DECODED |SIGNAL)
9.6V (NO DECODED |SIGNAL)
L ENCODE
SWITCH
R546 R547 R548 . 3 r:éL s| 10
30.9k 15k 25k %J% 5 séa% v
FREQUENCY 10 6 7 &RD o”
ABJLBT W3¢/ ss00 T ss00
Lcsia BANDPASS FILTER 2 N
e cslé R ettt E PP =
A
7 o
R542 BUFFER AMP 0.l o
S 470k CR50 =
R543 R549 ®
TPS03 é“
10k
ENCODE THRESHOLD
1/4MLMZ24 R544 174 MLM224 1AMLM224 SWITCH __ Ro%8 | DETECTOR 5503 o
4e5 .CB 10k Fab) |
an] POk U503 $R535 25 g RS62 s L
RS9I 9 R545 & B.7 100k (
54 las04) Q505)7001 9.6
| 1Ok R%%%k fluskss‘ \i\ 40 Reel _L_cs20) ‘h.
i L :
j3%0 1 46| rsso 1/4MLM224 0 s
ENCODE
CIMITER CR5I2 _|CRSI3 ISk Srse0 R585
2100k 10k
77 N gsg ;:[R%SKZ CgbBl\L J’F%B
R557 R ) i
59 B B ot
100k R553 R554
1.0k 10
CALL GUARD 3
oC
oB
oE
SEMICONDUCTOR BASING DIAGRAM st ’
BOTTOM VIEW UNLESS OTHERWISE SPECIFIED s GEG2
{ ) Q504, 0506, Q508 :
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Tl

S R TO STANDBY
| RIO : BATTERY
| 5.6 | Pl _ __v Ji
| 1€
| B ]

ZRIO |
RS—————— 14,7V TO

POWER AMP

N

F2

ARE IN OHMS AND
S ARE IN MICROFARADS

CIFIED.

25 AMP POWER SUPPLY SCHEMATIC DIAGRAM

2.
Je
7
~CH2 ~HW 4
Pl
gy
pr=adh N
Ep32— T Nhwal

EPI Hw2 RED

g7l

1/
[ ©o
==}

ER2 EP4(2) BLK

POWER CABLE CONNECTOR COMPONENTS



TBI BRN (TI)
TBI

BLK /WHT (TI)

BLU
BRN (T

BRN/WHT (T1)
BLK (TI)

BLK (T
GRN

BLK/WHT (TI) WHT

BLK

GRN
WHT

BLK
FHI

BRN/WHT (TI)

FHI

BLK/WHT/GRN BLK/WHT/GRN

117 VAC WIRING DETAIL

230 VAC WIRING DETAIL

RI

EP29 ﬁfs cl EP3|

£ _/BATTERY

“/ TAKEOVER,.
CHARGER
OPTION

CR7 —

/1 N N / \
CR2 CRI CR4 QI CR3

POWER SUPPLY COMPONENT LAYOUT
(BOTTOM VIEW)
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