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DESCRIPTION

The 19D416660 Transmitter Control Board is
provided in eight different groups for performing the
different transmit functions in MASTR II@ Tone Con-
trol Base Stations. The l9D4l6660cl or G5 Board is
used in single frequency transmit applications. The
19D416660G2 or GG Board is required for two frequerr
cy transmit applications and, along with the

\_, 19D429082G1 Transmitter Control Board, in three and
four frequency transmit applications. The 19D416660G3
or G7 Board is used in two frequency transmit with
Channel Guard monitor applications and, alongwith the
f gD429082Gl Transmit Control Board, in three or four
frequency transmit with Channel Guard monitor ap
plications. The 19D416660G4 or G8 Board is used in
single frequency transmit with Channel Guard monitor
applications. .

CIRCUIT AI{ALYSIS

All groups contain the RC\IR NOTCH FILTER and
the TX NOTCH FILTER for removing the 2175 Hz
Secur-it tone from the audio path. The receive audio path
is connected from the Audio Board via RCVR NOTCH
FILTER OUTP{JT lead D14 to the Transmitter Control
Board. Ttle filter is composed of series resonant shunts
Lrcl0 and L41,7 along with parallel resonant trap
CSL5. The filter notches out the 2175 Hz components
from the receiver audio and returns the audio via RX
NOTCH OUT lead Dl3 to the Audio Board.

The 2175 Hz tone is notched from the transmit audio
path by the TX NOTCH FILTER, composed of series
resonant shunts L7{l I and L9{14 together with paral-

lel resonant trap L8Cf3. The transmit audio is con-
nected to the filter via LINE AUDIO path A8 and
returned to the Audio Board via NOTCHED AUDIO
Parh A9.

Single F'requency Transrnit

In single frequency transmit applications, o function
tone frequency of 1950 Hz is applied to the audio pair
at the remote control console. This tone is connected to
the l9D4l6660cl or G5 Transmitter Control Board on
the LIMITED AUDIO lead Al0. An LC filter, composed
of Ll{l tuned to the 1950 Hz function tone, turns off
diode CRI on the positive peaks and allows Ql to turn
on through R2. Conduction of Ql applies a low to the
input of gate Ul-D. \

The grounded Secur-it DET lead D7 is connected to
inverter U3{, applylng a high to the input of Ul-A. The
low output of Ul-A is connected back to Ul-D, latching
the flipflop. The low output of Ul-A is also inverted by
Ul{ and applied to NAI{D gate Ul-B. The inverted high
Secur-it DET lead is also connected to the input of Ul-B.
The resultant output of Ul-B is inverted by U&B and the
high turns on Q3. Conduction of Q3 grounds the PTT
path to k.y the station transmitter. The high output of
Ul{ turns on Ql5, grounding the LIMITED AUDIO
path in the Gf44 boards as long as the flipflop remains
latched. In the Grc8 boards, conduction of Ql5 resets
the WINDOW ONE SHOT after the transmit function
tone is detected. This disables the LIMITED AUDIO
path long before voice audio is present. Unkeying the
transmitter removes the grognd from the DET lead D7,
applpng a low to pin 2 of Ul-A. This unlatches the
flipflop. Operating the >0\{IT DISABLE switch 52 to the
DISABLE position opens the PTT path and applies
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ground to the >C\,IIT DISABLE Indicaror LED CRll,
turning on the light.

Transmit Control Board 19D416660G2 or G6 is re
quired for two frequency and three or four frequency
transmit applications. The 1950 Hz tone frequency
detector ope-rates in the same manner as describld for
the Gl or G5 Board. The PTT path is connected in the
same configuration.

When TX F2 tone (1850 Hz) is selected at the remote
control console, the tone is detected zt the F2 filter
(L2{3), back biasing CR6 and turning on Q6. This
Iatches flipflop U2-A, Uz-D, applytng a low to gate Ul{.
The transmitter is keyed as previously described. The
high output of U2-D turns on Q8 which, in turn, grounds
the XN,IIT F2 lead A2 to select the transmit F2 oscillator
and operates Q9. Conduction of Q9 applies a high to TX
F2 INTERCONNECT lead Dll.

If the TX Fl tone is selected, the high output from
Ul-D turns on Q4 and Q5, applyrng high to TX Fl
INTERCONNECT lead D10 and apptFng ground to
XN'IIT Fl lead Ab to select the transmit Fl oscillator.

When TX F2 is selected, the high from the output of
Uz-D also hrrns on Q7, applylng ground to XIVIIT F2
Indicator LED CRg to turn on the light.

In local PTT operatior, with no function tone present
on the LIMITED AUDIO path, the Secur-it DET lead D7
is high. Grounding the PTT lead DG with the local PTT
microphone turns on Ql3 which, in turn, operates Q14
and forward biases CR3. The low input to Uz-C is
inverted and applied to NAI{D gate Uz-D. The GT DET

lead, which is high, is also connected to NAI.{D gate IJZ-C.
The resulting low output keys the transmitter through
Fl-F2 service switch Sl. The position of 52 determines
which transmitter oscillator is keyed in local PTT opera-
tion.

Channel Guard r\isable

The Channel Guard Disable function requires the use
of Transmitter Control Board 19D416660G4 or G8 in
single frequency transmit systems and 19D416660G3 or
G7 in two, three and four frequency transmit systems.

The single frequency and two frequency detection
circuits function as described for the Gl, G2, G5 or G6
boards. The Channel Guard Disable detector circuit
(2050 Hz) consists of the filter (L3-Cb) which, when it
detects the presence of 2050 Hz back biases CR7 and
firrns on Ql0. Flipflop U&A, U&D is latched and rurns
offQll. The high at the collector of Qll turns Ql6 or,
applyrng sound to the CG DISABLE lead AJ to disable
Channel Guard.

Whenever the station transmitter is keyed, Ql3 and
Ql4 conduct, forward biasirg CR4 and unlarching the
flipflop. Ql I is turned oD, hrrning off Ql6 and enabling
Channel Guard. The CG MON-XN{IT DISABLE service
switch 52 applies a ground to the input of the flipflop ar
ulD pin 13 when placed in the MoN posirion. This
ground operates the disable circuit as described pre-
viously.

The high output of U&D (when Channel Guard
disable is selected) will turn on Ql2, applytrg ground to
CG MON Indicator LED CR10 and turning on rhe light.

ERTCSSON ,
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Mountain View Road . Lynchburg, Virginia24502
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PARTS LIST LBI-30709

TRANSIIITTER CONTROL BOARD
19tx16660c1, c5 SY[IBOL PART NO. DESCRIPTION

R27
and
R28

R34

R35

R36

R38

R40'

R41*

S2

TP1
thru
TF!}

TP5

U1

U3

26

gR152P2VZ)

1 947001 06P67

3R152P2VZJ

1 947001 06P63

3R152P20eJ

3Rl 52P51 2J

3n152P202J

1 98209261P17

1 9821 1379P1

1 9821 1 379P1

19A700037W1

1 94700037P301

19A701 gg2P4

198219690c1

1 9821 9702?2

40324€,0P1

198201 074720d,

N404P1 1 86

N80P900386

7141225P2

""'*r;;ffi':t:l;,;;;
Composition: 1.5K ohms t 5o/o,1l4w-

Composition: 2K ohms t 5o/o, 114 w.

Composition: 1K ohms t 5Yo,1l4w.

Composition: 20K ohms ! 5o/0,114w.

Composition: 5.1K ohms + 5o/o,114w.
(Added for tone repeater applications.
(Added by Rev. B).

Composition: 2K ohms t 5o/0, 114 w.

.... SWTCHES .

2 PTl|. sim. to Switcfrcraft 46313-TDll.

sp,ing ;';;;ff." 
P.TNTS

Spring flest Point).

. . . INTEGRATED CIRCUITS

Digital: Quad 2-lnput NAND gate; sim to
74LS00.

Digital: Quad 2-lnput NAND gate; sim to
74t,soo.

.... MISCELLANEOUS. -

lnsulato[ washer: nylon. (Used with Q3).

Handle assembly.

Panel.

Nut, sheet spring: sim to Vector Electronic
Co. No. 44O.

Tap screq phillips POZIDRIV: No. &4O x
u4.
Loclwasheri intemal tooth, No. 4. (Used in
G5).

Machine screq panhead: No. 4 l0 x 916.
(Used in G5).

Nut, Hex: *40. (Used in G5).

SYITIBOL PART NO. DESCRIPTIOI{

cl

c2
c7

c8

c9

c10
and
c11

c12

c13

c14

c16

c17

c18*

cR1

cRl 1

cR12

R1

R2

R3

R4

R5

R6

R7

L1

L4

l5
t6
and
L7

L8

tg

Pt)

Q1
and
Q2

Q3

Q15

19C3071 14P1302G

1 9A1 1 6080P1 1 0

19C3071 14P6801G

5496267P1 9

19C3071 14P1002c

19C3071 14P6801G

5496267P1 9

19C3071 14P1002G

19C3071 14F6801c

u%267P2

1 94700233P7

7491927P102

1 9A1 1 5250P1

162BElOl 1 P0002

T3244DP1041

19B20S3Anc6

19820533tc5

19B205331G4

19820533rG5

1982053&tG4

198205354G5

194700029P1

1 9Al 1 5300P4

194116774P1

1 947001 06Pl 03

3R1 52P91 eJ

1 9A7001 06P87

1 947001 06P39

1 947001 06P87
gR152P20/2J

3R152P51 1J

P"ry;;.;"ffiffi:;;;;"
temp coef -120+30 PPM.

Polyester: 0.ff1 pF t10o/0,50 VDCW.

Polystyrene: 6800 pF t2o/o,100 VDCW
temp coef -120+30 PPM.

Tantalum: 22pF t 20o/o,35 VDCW; dm to
Sprague Type 150D.

Polystyrene: 1 0,000 pF t2o/o, 1 00 VDCW
temp coef -120+30 PPM.

Polystyrene: 6800 pF t2o/o, 1 00 VDCW
temp coef -120+30 PPM.

Tantalum: 22pF t No/0,35 VDCW sim to
Sprague Type 150D.

Polystyrene: 10,000 pF t2o/o,100 VDCW
temp coef -120+30 PPM.

Polystyrene: 6800 pF t2o/0,100 VDCW
temp coef -120+30 PPM.

Tantalum: 47 pF t 200/o,6 VDCW dm to
Sprague Type 150D.

Ceramic: 1000 pF t 20o/o,50 VrcW.
Ceramic: 0.01 pF -30 +8A0/o,50 VDCW dm
to Sprague 19C180.

sr*;,;;#;H;;,;;.
Light Emitting Diode: Red; sim to GEZ2J*?.

Silicon: Rectlfier sim to 1N4O04.

INDTJCTORS

Coil.

Coil.

Coil.

Coil.

Coil.

Coil.

P",t;;;;;1 ff;.
TRANSISTORS....

Silicon, NPN: sim b 2N3904.

Silicon, NPN.

Silicon, NPN; sim to Type 2N5210

Composition:

Composltion:

Composition:

Composition:

Composition:

Composition:

Composidon:

. RESISTORS..

47K ohms t 5%, 114w.

91K ohms t 5o/o,114w.

10K ohms t 5%, 114w.

100 ohms t 5%, 114w.

10K ohms + 5%, 114w.

2K ohms t 5o/o,114w.

510 ohms t 5o/o, 114w.

'COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

PROTXJCTION CHANGES

Changes in the equipment to improve pedoramnoe or to simplify cjrcuits are
identified by a "Revision Letter," whiclr is stamped after the model number of the
unit. The revision stamped on the unit includes all previous revisions. Refer to the
Parts List for descriptions of pans affected by drese revisions.

RH/.A&B-19D416660c1
lncorporated into initial shipment.

RA/. C - Replaced DTL lntegrated Circuits Ul and U3 (19A115913P7) with
ls-fiL lCs (1 9A700037P1).

REV. A - 19C)416660G5

Rephced Dlll{qgrqlq{Circuits U1 and U3 (1 9A1 15913P7) with
LS-TTL lcs (1 9A7m@7P1 ).

RH/. B - To increase the reliability of the TX board by providing cunent
limiting on the remote Pfi key logic; moved R7 behrveen U3-B Pin
6 and the base of Q3. ,



18,'fl0709 PARTS LIST

TRANSIIITIER COilTROL BOARD

19I)416660G2, G6
SYTBOL PART NO. DESCRIPIIO{

Q1
and
oa
@
04
os
o0
thru
08
09
Ql3
Q14

Ql5
Q17

R1

R2

R3

R4

B5

R6

R7

R8

R9

R10

Rl1

R12
and
Rl3
R14

Rl5
R16

R17

R18

R19

R20

R27
and
R28

R29

R30

831

R32

Rgl
R34

R35

R36

Ft38

R40

R41

R42

R4t

19A70002t!lP1

19A1 15300P4

19A700023P1

19A7cngaP1

19A7000elPl

19A700o22P1

19Al 15768P1

19A700023P1

19A116n4P1

19A700023P1

19A700106P1CKl

3R152P!r13J

1 9A700106P87

19A700106P!19

19A700106P87

3R1szP?ffZ)

3R1 52P51 1 J

3R152P133J

3R152Rl0a'

19A700106F63

1 9A700106P71

19A700106P8!l

19A700106F63

3R152P4glJ

3R152P913J

1 9A700106P87

3R152rc04'

1 9A7001 06P71

19A700106P&l

3R152W t

3R1s2rcoqJ

1 9A7001 06Pl 1 1

1 9A7001 00P87

19A700106P1 1 I
19A700106P87

19A700106m7

3R152P2()a'

1 9A7001 06P63

3R152P20eJ

3R152512J

3R152P2gZt

19A700106P71

19A700106P87

I

,,;,;;;';Iill:Ho:"'

Silicori, NPN.

Silicon, NPN: sim b 2rc$4.
Silicon, PNP: sim to 2N3906.

Silicon, NPN: sim b 2N3904.

Silioon, PNP: sim to 2N3906.

Silioon, PNP: dm to 2Ng7V2.

Silbon, NPN: sim b 2NSn4.

Silicon, NPN; sim to Type 2N5210

Silicon, NPN: sim b 2N3904.

Gomposition:

Gomposition:

Composition:

Composition:

Composition:

Compositon:

Composilion:

Cornposition:

Composition:

Compositftrn:

Gomposition:

Composition:

Composition:

Composition:

Compoeltion:

Composition:

Composition:

Composition:

Composition:

Composition:

.. BESISTORS... -.... -.
47K ohms t 5o/o,114w.

91K ohms ! iVo,1l4w.
10K ohms t 5o/o, 114 w.

100 ohmc x $Vo,1l4w.

10K ohms t ioh,1l4w.
2K ohrng t Soh,1l4w.

510 ohms t 5%, 114w.

13K ohme t$o/o,114w.

3K ohrns t 5o/o, 114w.

1K ohms t 5o/0,114w.

z.zKohms tiolo,114w.

6.8K otrms t 5o/o,114w.

1 K ohms t 5o/0, 114 w.

43K ohms tio/o,114w.

91K ohmg x 5o/o,114w.

10K ohms + ioh,1l4w.

3K ohms t iclo,114w.

22K ohms tio/o,114w.

1K otrrne t 5o/o,114w.

2K ohm t 5o/o,114w.

I Compositon: 30K ohms t 5o/o, 114w.

I Cornpo"ition: lOOK otrms t 5oA.1l4w.

I Corporition: 10K ohm e x 5o/o,114w.

I Corporition: l OOK ohme ! 5o/o, 114w.

I Corporition: 10K ohms t 5o/o, U4w.

I Corpo"ition: 1.5K ohms t 5o/o,114w.

I Corporition: 2K otrms t 5o/o,114w.

I Corpotition: 1 K otrms t 5o/o, 114 w.

I Corporition: 20K ohm s t 5o/o,'U4w.

I Corporition: 5.1K ohme t 5o/o,114w.

| (Added for bne repeater applicaliom.
| (Added by Rev. B).

I Corporition: 2K ohms t 5o/o,114w.

I C"r*"ition: 2.2Kotrms tilo/o, 114 w.
I

I 
Comnoaition: l0Kohms x 5oh,1l4w.

SYTBot PART NO. DESCRIPnON

c1

c8

c2
c3

CA

c7

c9

cl0
and
c11

c12

cl3

cl4

cl6

c17
cl8

cl9

cR1
thru
cR3

cR6

cR8
cR9
cR1 I
cR12

cRl3
thru
cR17

cnl9

L1

and
t2

L4

l5
L6
and
L7

L8

L9

P9

19C3071 14P1302G

19A116080P110

19c;!n7114P1402G

19A116080P110

19C3071 14P6801G

5496267P19

19C3071 14P1002G

19C3071 14P6801G

5496267P1 I

19C3071 14P1002G

19C3071 14P6801G

19A7m2SlP7

7491927Pl02

5496267P1 7

19A115250P1

19A115250P1

19A115250P1

1 628301 1 P0002

1 628301 1 P0002

T324ADP1041

19A115250P1

19A1 15250P1

19820533tG6

198205331G6

198205331G5

198205331G4

198205331G5

19820533tG4

198205331G5

P"ty"ty,;;tffiffi:;;"
bmp oel -120+30 PPM.

Polyester: 0.33 pF tl0o/o,50 VDCW.

Polystyrene: 14,000 pF *2o/o, 100 VDCW
bmp oef -120+30 PPM.

Polyester: 0.*l pF tl0o/o, fi VDCW.

Polystrrene: 6800 pF t2o/o, 100 VDCW
temp ooef -120+30 PPM.

Tantalum: 2, FF t 2oo/o,35 VDCW sim b
Sprague T)4pe 150D.

Polystlpene: 1 0,000 pF t?o/o, 1 00 VDCW
temp oef -120+30 PPM.

Polystlpene: 680O pF t2o/o,100 VDCW
bmp ooel -120+30 PPM.

Tanblum: 2. pF t No/o,35 VDCW dm b
Spragrc lpe 150D.

Polystyrene: 10,000 pF x2o/o, 100 VDCW
temp coef -120+30 PPM.

Polystlrenc: 6800 pF t2o/o, 100 VDCW
temp coef -120+30 PPM.

*%?67n
Tantalum: 47 1rF x fro/o,6 VDCW sim to
Spragu Type 150D.

Ceramic: 1000 pF t 20o/o,50VDCW.

Ceramic: 0.01 pF -30 +&o/o, SO VDCW sim
b Sprague 19C180.

Tantalum: 1.0 pF t 2oo/o,35 VDCW sim to
Sprague Type 150D.

---DIoDES ---

fast recovery,n5 mA,50 PlV.

Silicon, fast recovery, ?25 mA,50 PlV.

Silicon, fast recovery,n5 rnA, 50 PlV.

trght Emitting Diode: Red; dm to GE?2;|*z.

bght Emitting Diode: Red; sim b GE29;|*2.

Silicon: RectTier; dm to 1N4004.

Silion, last recovery,2S mA,50 PlV.

Silicon, fast recovery,nS mA, 50 PlV.

tNDtrcToRs..

Coil.

Coil.

Coil.

Coil.

Coil.

Goil.

Coil.

. PLT GS -.

Part of pnnted wire board.

.COMPONENTS, ADDED, DETETED Ofl CHANGED RY PRODT'CTIOT.I CHAT'IGES
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sYltBot PART M). TESCRIPTION

s1

s2

TPl
thru
TFO

U1
hru
U3

3

4

6

9

n
24

%

I

1 98200261 PA8

1 98209201P17

I 9821 1 379P1

19A700trt7Rnl

19A701332P4

198219690c1

19821 9702P4

4Gp480Pl

198201074P2cp

N404P1 I B6

N80F900386

714125P2

sH";;;;::T***.,.-,
Slide: 2PTT, sim. to Switchcraft 4tr11$TD4.

.. -.. TEST FOINTS -.. -.. -. -

Spring Cfe$ Pctin$.

'...... . fNTEGRATED CIRCUITS " .. ..'
Digital Ouad 2-lnput NAND gate; gim to
741,S00.

MtscEu_ANEOUS

lnsulator, washer: nykrn. (Used with @).
Hardle assembly.

Pand

Nut sheet spnng: sim b Vector Electonic
Co. No. 44O.

Tap screw, phillips POZIDRIV: No. ffiy
u4.
Lochflasher, intemaltooffi, No. 4. (Used in
G6).

Machine scr€w, panhead: No. 440 x 3/16.
(Used in GO).

Nr.tt' Hexi ffi. (Used in G6).

PROTX'CTION CHANGES

Changpc in tho cqdpmcnt to improvr pcdoramno or b dmpftty circuib arc
ldenlified by a'Rcvioion l.efrer,'whidt ic gtamped dtcr the rnodcl number of thc
unit. The rcvision stampsd on the unit indudee all previouc revisions. Referb tlp
Parts List for descriptions of pafts affcciled by thesc revisions.

RB/. A - 19C1416660G2

lnorporated lnto initial shiprnent

RA/. B - To prcvent refransmigsion of funcilion tone by renrotdrepeat stations.
Added C18, R4O and R41.

RB/. C - To lncrease tho saturation of Q14. Changpd R29.

RE\/. D - To prevent intermittent eronoour recolvcr $leciion. Delcted Cl 5. Added
C19, CR15 thru GR18, Q17,R42and R4l.

RE1/. E - Changed board to facilitate mandacturing.

RE1/. F - To enable use of board in 4-frequency onfd systems. Changed 31.

RH/. G - Replaced DTL lntegrated Circultrr Ul-U3 (19A115913F7) wih IS-TTL
lCs (19A700037P1).

RA/. A - r9DH6660G6
Replaced DTL lntegrated Circuits Ul-U3 (19A115913P7) wih LS-Tn
lCs (19A700037P1).

RE1/. B - To increae the reliahriltty of the TX board by providing annent limiting on
the remote PTT key logic; morred R7 between UIB Pin 6 and the base
ol Q8.

)
c



18t-30709 PANTS LIST

TRANSTIITIER CONTROL BOARD

19t)416660cit, G7
SYTBOL PART NO. DESCRImOil

P9

Q1
and
02
03
04
05
06
thru
08
a9
Ql0
thru
Q12

Ql3
Q14

Ql5
Q16
ard
Q17

R1

R2

R3

R4

R5

R6

R7

R8

R9

Rl0
Rl1

R12
and
R13

R14

Rl5
Rl6
R17

R18

Rl9
820

R21

R2
R?3

R24
and
R25

R26

F.27
and
R28

R29

R30

R31

R32

19A70002!ilPl

19Al 15300P4

19A700023P1

19n7WtzP1
19A7000elP1

19A700tzP1
19A700023P1

19A1 15768P1

19A700023P1

1gAt 18774P1

19A700oUlP1

1 9A7001 06Pl 03

3R152P913J

19A700106P87

19A700106F8I'

1 9A700106P87

3R152P204'

3R1 52P51 1 J

3R152P133J

3R1s2Ftxra'

194700106F6!t

19A700106P71

19A700106P&t

19A700106Pff1

33152p431J

l3F152P91AJ
I

i 19A700106P87

l3R1sztr€r}z)

| 
1 eA7oo106P71

i 19A700106P63

lsnrszPsle,
I

l3B1s2P91eJ
I

! 19A700106P87

lgnrs2Plssl
I

I

I

! 19A700106P63

l.msrpaoal
I

I

lgnrs2xm.l
Itnoz*106P111
I 'r glzool o6PsT

lrror*t06P111

. PLl,rGS..... - -..,
Part of pnnbd wire boad.

TRAI,IS|STORS----

Silioori, NPN: dm b 2N3904.

Silkpn, NPN.

Silioon, NPN: sim b 21t3904.

Silbon, PNP: sim to 2N3906.

Silioon, NPN: dm to 2N3904.

Silioon, PNP: sim to 2N3906.

Sili@n, NPN: dm b 2NSt04.

Silicon, PNP: sim to 2N3702.

Silioon, NPN: sim b 2N3gO4.

Silioon, NPN; sim to TVpc 2N5210.

Silicon, NPN: eim b 2N3904.

,",;;; ;:H".T;;;,' ;; ;'
Composition: 91K ohms t 5o/o,114w.

Compoeition: 10K olrnr t 50/o, 114w.

Composition: 100 ohms t 5o/o,114w.

Composition: 10K ohme t 5o/o,114w.

Compositon: 2K ohms t 5o/o, 114 w.

Composition: 510 ohme t 5%, 114w.

Composition: 13K ohmg x5o/o, 114 w.

Composition: 3K ohms t 5To,1l4w.

Composition: 1K ohmg t 5o/o,114w.

Composition: z.zKdtms !5o/0, 114 w.

Composition: 6.8K ohms t 5o/o,114w.

Gomposition: 1K ohms t 5o/o,114w.

Composlton: 4ilK ohme t5o/a,114w.

Composidon: 91K ohmc t 5o/o,114w.

Gornposlton: 10K ohmc t 5o/o,114w.

Composition: 3K ohmg t 5o/o,114w.

Compositi on: 2.2K otrms t5o/o, 1 14 w.

Composition: 1K ohms t 5o/o,114w.

Composition: SlKohmg t$oh,1l4w. (Ut d
in G3).

Gomposition: 91K ohms t 5o/o, 114w.

Composition: 10K ohms t 5o/o, 114w.

Composifon: 13K ohms t$o/o,114w.

Composition: 1K ohms t 5o/o,114w.

Composition: 2K drms t5o/0,114w.

Composition: 30K ohms t 5o/o,114w.

Composition: 100K ohms t 5o/o, 1/,4 w.

Composition: 10K ohmc t 5o/o,114w.

Compositftrn: 100K ohms t 5o/o,114w.

SYIIBOL PART NO. tESCRTmON

cl

c2
c3

u
c5

c6
c7

c8

c9

c10
and
cl1
c12

c13

c14

Gl6

c17
c18

cl9

cR1
thru
cR4
cR6
thru
cR8
cR9
thru
cR1 1

cR12

cRl3
thru
cR17

cRl9

L1
thru
L3

L4

L5

t6
and
L7

L8

L9

19C3071 14P1302G

19A116080P110

19C3071 14P1402G

19Al 16080P1 10

19C3071 14Pl 102G

19Al 16080P1 10

19C3071 14F6801G

54$267P19

19C3071 14P1002G

19C3071 14F6801G

5496267P1 I

I 9C3071 1 4P1 002G

1 9C3071 1 4P6801 G

s%%7n

19A7WrcP?
7491827P102

g%267P17

19A115250P1

19A115250P1

162Bi1'1 1 P0002

T324ADP1 041

1 9Al 15250P1

19A1 15250P1

19820533$G6

19B205331G5

198205331G4

198205331G5

198205331G4

198205331G5

,"r*r,*; ;.ffiffi;"*-,
temp coel -120+30 PPM.

Polysglcn 0.gl pF t10%, 50 VDCW.

Polystyrene: 14,000 pF t2o/o, 100 VDCW
bmp @ef -120+30 PPM.

Polyesbr: 0.*l pF t10%, 50 VDCW.

Pcilystfene: 1 1,000 pF t2o/o, 100 VDCW
bmp coef -120+30 PPM.

Potyester: 0.33 pF t10%, 50 VDCW.

Polystyrene: 6800 pF t2o/o, 100 VDCW
temp @ef -120+30 PPM.

Tantalum: 2,pF tDo/o,3sVDCW simto
Sprague Type 150D.

Polystlrene: 1 0,000 pF t2o/o, 1 00 VDCW
bmp coef -120+30 PPM.

Polystyrene: 6800 pF t2o/o,lm VDCW
temp coel -120+30 PPM.

Tantalum: 2, pF t No/o,35 VDCW sim to
Sprague Type 150D.

Polystl6ene: 10,000 pF t2o/0, 100 VDCW
temp oef -120+30 PPM.

Polystl6ene: 6800 pF t2o/0,100 VDCW
temp coef -120+30 PPM.

Tantalum: 47 pF t No/0,6 VDCW sim to
Sprague Type 150D.

Ceramic: 1000 pF t 20o/o,50 VDCW.

Ceramic: 0.01 FF -30 +No/o,50 VDCW dm
b Sprague 19C180.

Ta'ntalum: 1.0 FF t 2Ao/o,35 VDCW; sim to
Spragrc Type 150D.

. uoDEs

Silicon, last recovery,nS mA, 50 PlV.

Silicon, fast recovery,nS mA, 50 PlV.

trght Emitting Diode: Red; sim to GE2PI'.2.

Silicon: RectTier; sim to 1N4004.

Silicon, fast reco\rery,2S mA,50 PlV.

Silion, last recovery, 25 mA,50 PIV

I con.

| .ou.

INDI'CTORS

Goil.

Coil.

Coil.

Coil.

.COMPONENTS, ADDED, DELETED OR CHANGED gY PRODUCTION CHANGES



PARTS LIST LBI-30709

SYIIBOL PART l,lO. DESCRIPrlON

RSKI

R34

R35

R36

R37
thru
R39

R40

R41

n42
R€
a4

sl
S2

TPl
thru
TN

U1
thru
U3

I

19A700106P87

19A700106P67

3A1$zP?oat

19A700106Pd1

3R152P203J

3n152P2p/Zt

19A700106P71

19A700106P87

3Rl 52F623J

198e09261Pn
19B209261P17

1 9821 1379P1

19A7mGl7ftn1

19A701 gg2P4

198219690G1

19Bi219702P4

40tp480Pl

198201 074P?0/.

N404P1 1 86

7141225P2

Composition: 10K ohmg t 5o/o,114w.

Composition: 1.5K ohms + 5o/o,114w.

Compositinn: 2K ohms t 5Vo,1l4w.

Composition: 1K ohms ! 5o/o,114w.

Composition : ?crKdrms t 5o/o, 1 14 w.

Composition: 5.1K ohms t 5o/o,114w.
(Added for tone repeater applications.
(Added by Rev. B).

Composition : 2Kohms t $oh, 1 14 w.

Composition: z.2Kohnrs t5o/o, 1 14 w.

Composition: 10K ohms t 5%, 114w.

Composition: 62K otrmg t 5o/o,114w. (U3€d
in G7).

-swTcl{Es ---

Slide: zPTT,sim. to bwiencratt 463131DH.

Slide: ?PTT, sim. to Switchcraft 4631STD4.

TEST POINTS

Spring fiest Pctint).

.. . INTEGRATED CIRCUITS . . . ....
Digital: Quad 2-lnput NAND gate; sim to
74LSm.

----MlscEu-ANEOt S---
lnsulator, washer: nyfon. (Uscd witt AO).

Handl€ assembly.

Panel.

Nut sheet spnng: sim to Vector Elec{ronic
Co. No. 440.

Tap screw, phillips POZIDRIV: ltl6. {-{Q 1
114.

lochrasher, internalbotl, No. 4. (Used in
G4.
Nut Hex: 440. (Used in G7).

PRODT CTPI.f CHA]{GES

Changec ln the equipment to improvc perloramnoe or b simpllty circultr arc
identified by a 'Rcvision l-etteq' u,fii*l is atampcd dtcr thc modcl nurscr d tho
unit. Thc revision stantped on the unit indrdcc afl prcvirxra rcvisiong. Flcfcr to thc
Parto Uet lor descriptions of parts affecied by theec rovisiom.

RA/. A - 19D416660G3
lnorporated into initial shipment

RE1/. B - To prevent refransmission of function tone by rcmot4opeat gtations.

Added C18, R4O and R41.

RA/. C - To increase the saturation of Q14. Changed R29.

RA/. D - lir prevent intermittent eroncous rucdver Eel€ction. Dclctcd Cl5. Affi
C19, CR15 thru CR18, Q17,n42and R4l.

RE1/. E - Board changed to accommodate EACOM GonUol Board..

RE1/. F - Changed board b facilitate manufaduring.

RA/. G - To enable use of board in 4-frequency contol systema. Changed 51.

R6/. H - Replaced DTL lntegrated Circuits U1 thru Ug (19A115913P? wih
LS-TTL lGs (1 9A700037P1 ).

RB/. A - 19Bt'16660G7
To eilop the tansrnitter Fl funcilion from faleirg thc Channel Guard
Disable functkrn. Deleted R2l and added R4d'.

RB/. B - Replaced DTL lntegrated Circuits Ul ftru U3 (19A115913P? wih
lS-TTl- lOs (1 9A700tr17P11.

RB/. C - To increase the reliabilrty c,f the TX board by providing ament limiting on
the remote PTT key logic; moved R7 befireen U$8 Pin 6 and he bas€
ob Q3.



LBI.307Ag PARTS ['ST

TRANSII]rIER COT{TROL BOARD
19M16660c4, cg SYMBOL PART NO. DESCRTP/nO{

Q10
thru
Q12

Q13

Q14

Q1s

Q16

R1

R2

R3

R4

R5

R6

R7

R21

Rn
R23

R24
and
R25

R26

RB]7
ard
R28

R29

R30

R31

R32

RSKl

R34

R35

R36

R37
thru
R39

Rtm

R41

R4

s2

TP1
thru
TP3

TP5

TP7

U1

U3

19A700023P1

19A1 15768P1

19A700023P1

19A116774P1

194700923P1

19A700100P1G}

3R152P91Ar

19A700106F87

1 9A7001 06F89

19A700106P87
gR152P20at

3R1 52P51 1J

3R152P51e'

3R152P913J

19A700106P87

3R152P139'

19A700106Ptr1

3R152P2(}a'

3R152RmJ
194700106P1 1 1

1 9A700106P87

19A700106P1 1 1

1 9A7001 06P87

19A700106P67

3R152P2()a'

194700106P63

3R152P2mJ

3R152P51eJ

gR152P2oZ)

3R152P623J

198209261P17

1 9821 1 379P1

19821 1379P1

19821 1379P1

194700007R1{31

19A700GI7RU

Silbon, NPN: sim b 2N3904.

Silioon, PNP: dm to 2N3702.

Silicon, NPN: dm to 2N39O4.

Silicon, NPN; sim to Type 2N5210.

Silioon, NPN: sim b 2N3904.

. -... RESISTOBS. -... . -...
Compoaltion: 47K ohmc x 5o/",114w.

Compositon: 91K ohms t 5o/o,114w.

Composition: lOKohms + $o/a,114w.

Composition: 100 ohms t 5%, 114w.

Compoeition: 10K ohms t 5o/o,114w.

Compoeition: 2Kohmc t $oh, 114 w.

Composition: 510 ohmE x 5o/o,114w.

Composition: SlK ohms t 5o/o, U4vi1- (Used
in G4 and G4).

Composition: 91 K ohms t 5o/o,1/4 w.

Composition: 10K ohms t 5o/0,114w.

Composition: 13K otrrns t$o/o, 1il4 w.

Composition: 1K otrms t 5o/o,114w.

Composition: 2K ohmc t $oh,1l4w.

Gomposition: 30K olrms t 5o/o,114w.

Composition: 100K ohms x 5oA,1l4w.

Composition: 10K ohmg t 5o/o,114w.

Composition: 100K ohms t 5o/o,1/l4w.

Composition: 10K ohms t 5%, 114w.

Composition: 1.5K olrms *. 5o/o, 1i,4 w.

Composition: 2K ohms t 5o/o,114w.

Composition: 1K drmg t 5o/o,114w.

Composition: 20K ohrns t 5o/o,114w.

Composition: 5.1K otrmg + 5o/o,114w.
(Added for bne repeatrer applicatiom.
(Added by Rcv. B).

Compoeition: 2K ohms x io/a.114w.

Composition: 62K ohms t 5o/o,114w. (Us€d
in G8 and Gg).

sride: z ;,"'-tll*i;;; *r'*r*
TEST POINTS

Spring Fest Point).

Spring (Iest Point).

Spring ffe$ Point).

. .. INTEGRATED CIRCUTS

Digital: Quad 2-lnput NAND gab; dm b
741-S00.

Digltal: Quad 2-lnput NAND gate; dm b
74tsm.

SYMBOL PART NO. DESCRIPnON

cl

c8

c2

c5

c6
c7

c9

c10
and
c11

c12

c13

c14

c18

c17

cl8

cR1

cR4
cR7
cR10
and
cRl 1

cR12

cR13
and
cR14

L1

13

L4

l5
t6
and
L7

t-8

tg

P9

o1
and
@,

og

1 9C3071 1 4P1 302G

19A1 16080P1 10

19C3071 14P1102G

1941 16080P1 10

19C3071 14F0801G

5496267P19

19C3071 14P1002G

19C3071 14F6801G

5496267P1 9

1 9C3071 1 4P1 002G

1 9C3071 1 4P6801 G

il%267P2

1 94700233P7

74918nP1V2

19A1 15250P1

19Al 1s250Pl

19Al 15250P1

1 628301 1 P0002

T324ADP1 041

19A115250P1

19820533rc6

1982053AtG6

19820$A+G5

198205331G4

19820533rc5

19B205331G4

19B2053Anc5

19A7000nP1

1 941 1 5300P4

P"ry;; ;.ffi[n,',*"o"*,
temp oef -120+30 PPM.

Polyester: 0.3i1 pF tl0o/0,50 VDCW.

Potystyrene: 1 1,000 pF t2o/o, 100 VDCW
temp oef -120+30 PPM.

Polyester: 0.33 pF t1 0o/o,50 VDCW.

Polystlpene: 6800 pF x2o/o,100 VDCW
temp oef -120+30 PPM.

Tantalum: 2, pF t No/o,35 VDCW sim to
Sprague Type 150D.

Polystyrene: 10,000 pF x2o/o, 1 00 VDCW
temp coef -120+30 PPM.

Potystyrene: 6800 pF t2o/o, 100 VDCW
temp ooef -120+30 PPM.

Tantalum: 2, FF t 2Oo/o,35 VDCW; dm to
Sprague Type 150D.

Polystyrene: 10,000 pF t2o/o,100 VDCW
temp coef -120+30 PPM.

Polystyrene: 6800 gF t2o/o, 1 00 VDCW
tamp coef -120+30 PPM.

Tantalumz 47 pF t$o/o,6 VDCW dm to
Sprague Tyrpe '150D.

Ceramic: 1000 pF t No/qs0 VDCW.

Ceramic: 0.01 pF -30 +No/o,50 VDCW sim
b Sprague 19C180.

DIODES

Silicon, fast recovery, 225 mA,50 PlV.

Silioon, fast recovery, 225 mA,50 PlV.

Silicon, fast reoovery nS mA,sO PlV.

Lrght Emittirg Diode: Red; sim to GE22L-2.

Silicon: Rectifier; sim to 1N4004.

Silicon, fast recovery,n5 mA,50 PlV.

INDI,ICTORS.

Coil.

Coil.

Coil.

Coil.

Coil.

Goil.

Coil.

,"nrr**;;r;.

TRANSISTORS

Silicon, NPN: sim to 2N3904.

Silicon, NPN.

.COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES



PARrS lrsr LBI-30709

SYIIBOL PART l,P. TESCRIPnON

3

4

5

9

n
24

25

I

19A701332P4

198219690G1

199219702P2

4032480P1

lgBafiO74F?0/.

N404P11BO

N80P900386

7141?25P2

----MTSCELLANEOUS--

lnsulator, washer: nylon. (Us€d wih O3).

Handle assembly.

Panel.

Nut sheet epnr€: sim to Vector El€ctnonic
Co. No. 44O.

Tap screq phillips POZIDBIV: No. 4 40 a
114.

Ldayasheq internal bofri, No.4. (Used in
G4 and Gg).

Macfiine screq panhead: No. 44O x {16.
(Used in G4 and GB).

Nut Hexl ffi. (Used in G4 and Gg).

PRODT'CTION CHANGES

Changes in he equipment to improve pedoramnoe or b simplify ciranits are
ldentified by a'Revision Letter,'whidr is stamped dter tte model number d the
unit. The revision stamped on the unit indudes all previous revisions. Befer to th€
Pafts Ust for descriptions of parb affected by theoe revisions.

RH/. A -:t9D41oOOO94
lnorporated into inidal ahipment

RE1/. B - To prcvent rebanamisdon of func{ion bne by nmote/rcpeat stationg.
Added C18, R4O and R4l.

RE1/. C - To increase the satrration of Q14. Charged R29.

RF/. D - Board changed b acommodate to EACOM Contol Board.

RA/. E - Changed board b facilitate manufacturing.

RA/. F - Rephed DTL lntegrated Circulb Ul and Ug (19A115913P4 wifi
IS-TTL lOs (1 94700@7Pr ).

RE1/. A - 19p416660G6
To stop the tansmitter Fl func'tion from falsirU the Channel Guard
Dsable function. Deleted R21 and added R4F'.

RA/. B - Replaced DTL lntegrated Circuits Ul and U3 (19A1 15913P4 wih
I,S-TTL lca (1 9A700Cl7Pl).

RH/. C - To increase the reliabillty of th€ TX board by providing cuncnt limiting on
the remote PTT key logic; moved R7 betrreen U98 Pin 6 and the base
of Q3.
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Thir Page i,ntenti,onally Icfi blank
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O xrurr Fz

CG MON

XMIT DISABLE
REM(FI 8 F2)

FRONT PA NEL : I9B2I97O2P4( USED WITH

t9D4 t6660G2 A G3)
I 9B 2197O2P2 ( USED WITH
t9D4t6660ct8c4i

HANDLE: I982I969OGI

FRONT PA NEL SUPPL IED W ITHOUT
ELECTRICAL COMPONENTS OR LABELS

8 9tOilt?13t4
-

-m.765432t
SOLDER SI DE

TYP NLIMBERING OF CONT

FINGERS

rrB,*l

o
o

,,r,,*--l

LEAD IDENTIFICATION
FOR QI3

IN-LINE TRIANGULAR
VIEW FROM LEAD END

NOTE: LEAD ARRANGEMENT, AND NOT
CASE SHAPE IS DETERMI N I NG
FACTOR FOR LEAD IDENTIFICATION.

LEAD IDENTIFICATION
FOR Qt-Q6, Q8-QtO, Qts-Qt7

I-LINE TRIANGULAR
VIEW FROM LEAD FND

L EAD IDENTIFICATION
FOR CR9-CRII

M TG FOR

cr9

;,4
,t-N.

OR

/r;l)
/ \_-/

/rnra, oR FLAT rN FLANGE
TO DENOTE CATHODE (NEG.)

LEAD.

XMTR
CONTROL

FLAT
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H?I FJffi

' la H77' 8', X
ffi-

"l-.. ir. I'l
l). ' ur' l*
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lrir
I rEl

I
o

(L9D4L7466, Rev. L2)
(L9D4L6625, Sh. 2, Rev.
(L9D4L6625, Sh. 3. Rev.

P9A

P9D

l4

'c

$,.

, S:D
-r r{l

-:qED
:l 34't

WITH

WITH
ro)
r1)

* 
_- _T

; _iBELS

LTAD IDINTIFICATION
FOR QI3

IN-LINE TRIANGULAR
VITW FROM LEAD END

NOTE: LEAD ARRANGEMENT, AND NO'r
CASE SHAPE IS DETERMIN !NG
FACTOR FOR LEAD IDENTIFICATION.

LEAD IDENTIFICATION
FOR Qt-Q6, Qg-Qto, Qts-Ql7

TRIANGULAR
FROM LEAD FND

M TG FOR

cl9

LEAD IDENTIFICATION
FOR CRg-CRII

tl" ")
/ \_-/

/r.rOrCH OR FLAT tN FLANGE
TO DENOTE CATHODE (NEG)

LEAD,

;A.t).
OR

,.,,;,r.r,1,'ii1'j':..tjri RltJNS ON SOLDER

,i.riiijli.::'.'i ."t.;t"'i" ii+ RUNS oN BoTH stDEs

rl

i
L

FLAT

V IEW

RUNS ON COMPOT]f



OUTLINE DIAGNAM LBh3A709

P9A

P9D

RUNS ON BOTH SIDES

sEcrroN "B- B"

CRII

o
o
o

[+ [e

I r [z

[z [e

[r [s

(L9D4L7466, Rev. L2)
(I9D416625, Sh. 2, Rev.
(19D416625, Sh. 3. Rev.

ro)
1r)

TRANSN,IITTER CONTROT BOARDS
19D416660G1{'4

[+ [e

[s [z

[z [o

[r [s

REFER TO WIRING DIAGRAM FOR

THE FOLLOWI NG CONNECTI ONS:

Ls-GY OR R

CRg-CATHODE

CR I I -CATHME

RUNS ON COMPOI{ENT SIDE



18t30709

XMlT DI SABLE
REM(Ft I F2)

XMTR
CONTROL

FRONT PA NEL : I9B?197O2P4( USED

t9 D4 t6660G2 I G3)
r 98 21970?P2 ( USED

t9D4r6660Gl8G4j
HANDLE: I9B2I969OG I

WITH

WITH ,,r,,*-l

FRONT PA NEL SUPPL IED W ITHOUT
ELECTRICAL COMPONENTS OR LABELS

I 9lO il t?1314
m

3.'d.fii3J

TRANSMITTER CONTROL BOARDS
19D416660G548

LEAD IDENTIFICATION
FOR QI3

IN-LINE TRIANGULAR
VIEW FROM LEAD END

NOTE: LEAD ARRANGEMENT, AND NOT
CASE SHAPE IS DETERMIN ING
FACTOR FOR LEAD IDENTIFICATION.

L EAD IDENTIFICATION
FOR Ot-Q6,Qg-QtO, Qts-Qt7

V IEW FROM LEAD FND

:

( r9D4 tz +6
(L9D42973
(L9D42973
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