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DESCRIPTION Diodes CR2-CR5 form a PTT OR gate. Applying a

ground to any one of the PTT inputs forward biases the diode
connected to that input, turning on Q5. Conduction of Q5
The 19D417401G1 10-Volt Regulator/Control Board isoperates Q6, applying ground to the antenna relay lead A10.
used in the MASTR® Il Base Station Control Shelf. TheThis ground is also applied to the cathode of the Light
19D417401G2 board is used in the GE-MARC V RepeateEmitting Diode (LED) CR15 (TX LIGHT), turning the light
Control Shelf. The board consists of a 10-Volt 2 Ampereon. Pin 8 on the regulator hybrid U1l is also grounded.
regulator; a keying switch and a 20 dB preamplifier for localCapacitor C6 (not present in G2) starts to charge. In 15
microphone operation. milliseconds C6 is charged to a voltage high enough to allow
the time delay switch in U1 to turn on.

CIRCUIT ANALYSIS Operation of the time delay switch causes the transmitter
oscillator control switch in U1 to turn on. +10 volts is applied

The 13.8 Vdc from the station power supply low currentvia pin 14 of Ul to the transmitter ICOM(s), keying the
filter is applied to terminal D5 of the regulator. This currenttransmitter. The 15 millisecond delay in the transmitter os-
is filtered by choke L1 and applied to the 10-Volt, 1/2 Ampcillator keying circuit allows the antenna relay to energize
hybrid regulator consisting of A1-Q1 and integrated circuitdefore RF is applied to the relay. When the PTT is released,
U1. This regulator feeds the receiver and transmitter oscill{=R6 delays the antenna relay from deenergizing until the RF
tors, providing the close tolerance (1%) required by thest removed from the contacts.

modules. ) ) )
When one of the PTT input leads is grounded, CR8 is

The 13.8 Vdc input is also applied to the 10-Volt, 2 Ampalso forward biased, turning on Q11. Conduction of Q11
regulator consisting of A3-Q1, Q3, Q4 and zener diode VR10perates Q1 and Q12, applying ground to the RX1 MUTE
When the output of the regulator starts to increase, Qand RX2 MUTE leads. If REPEATER PTT (D3) is grounded,
conducts harder, Q3 conducts less, causing A3-Q1 to condueR?9 is forward biased, preventing Q12 from conducting to
less. This increases the voltage drop across A3, Q1, keepid§ow the normal repeater system to function.
the output voltage constant. Potentiometer R4 is used to set
the base voltage of Q4 for the desired 10-Volt output. This
regulator supplies the station exciter, the receiver control
circuits and the station accessories.
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When a local microphone is used with the station théng off Q10. FET Q9 is now allowed to conduct, passing the
microphone audio is connected via B1 to the input of the MIQocal audio to the transmitter modulator.
PRE-AMP, consisting of Q2, Q7, Q8 and Q9. The audio is

amplified by Q7 and the amplified audio level is adjusted by  Service switches provided on the Regulator include the TX
MIC GAIN control R14. The audio is further applied by Q2 DISABLE/INTERCOM switch S1 which ground the TX DIS- PARTS LIST SYMBOL | PART NO. DESCRIPTION
and Q8 and applied to the source lead of FET Q9. The audioA8LE PATH to permit the serviceman to use the intercom LB148020
further amplified by Q2 and Q8 and applied to the source leadithout keying the transmitter; the REMOTE PTT switch S2 10-vOLT REGULATORJCONTROL | e PLUBS === === === -
; ; : : : ; ; 19D41740161 )
of FET Q9. Q10 is normally conducting, keeping the gate oWhich allows the adjustment of remote line levels by keying Ps {Part of printed board 19D43278P1).
Q9 grounded and preventing the audio from passing. When titlee REMOTE PTT path in remote control systems. | TRANSISTORS - = = - = — — = - -
LOCAL PTT switch is operated, CR7 is forward biased, turn- @1, | 1ea7ocozser | silicon, NPI; sim to Type 2N3904.
SYMBOL | PART NO. DESCRIPTION ez
[a5] 19A116300P2 Silicon, NPN; sim to Type 2N3053.
a1 PANEL a4 19A700323P1 silicon, NPN; sim to Type 2N3904.
19C320809G1 Qs 19AT00022P1 Silicon PNP; sim to Type 2N3906.
_________ TRANSISTORS - — - - = — - = - - a6 18A115300P2 Silicon, NPN; sim to Type 2N3053.
fet] 19A116375P1 Silicon, PNP. Q7 19A116774P1 8ilicon, NPN; sim to Type 2N5210.
INTERCOM BOARD  (19c320671) Sgd
—— — e
2033 ¢1VEC B | “51015- REG SWITCHES Q9 19A134137P4 N Type, field effect; sim to Type 2N3458.
10 VDC ide: i i
I | J1204-10 ond TapzoszeE fQSS;MDF: ST, nommally open, sim. to Suitcheraft ato 19A700023P1 Silicon, NPN; sim to Type 2N3804.
10 vDC | s2 Q11 19A700022P1 Silicon PNP; sim to Type 2N3906.
10 VDC
112 AMP 2 AMP A2 REGULATOR BOARD Q12 19A700023P1 Silicon, NPN; sim to Type 2N3904.
REGULATOR REGULATOR 19043277461
c2 19A115680P10 Electrolytic: 200 uF +180-10%, 18 VDCW; simte [ | | |- =-=--=---=- -~ RESISTORS - - == - == == - -
J0voC ;r:;d Mallory Type TTX. R1 H212CRP222C Deposited carbon: 22K ohms 5%, 1/4 w.
KEYING SWITCH D1 SYSTEM 2024 c4 19A700233P7 Ceramic: 1000 pF +20%, 60 VDCW. R2 19A700112P45 | Composition: 180 ohms +56%, 1 w.
| c5 19A115680P10 Electrolytic: 200 uF + 150 —10%, 18 VDCW; sim to R3 3R77P240J Composition: 24 ohms +5%, 112 w.
DELAYED
B12 PTT 120310 Mallory Type TTX. R4 19B200358P101 | Variable, carbon film: approx. 26 to 250 ohms
FOR CHANNEL GUARD | ce 19AT01634P3 Tantalum: 0.47 uF £20%, 35 YDCW. +10%, 0.2 w; sim to CTS Type X-201.
LOCAL, REMOTE, LOCALIRE | P 2,
/:4 JUMPEhHQ-HSEHZ-HA COMBINED 1 c7 19A143486P10 Tantalum: 16 uF +20%, 20 VDCW. RS 19A700113P59 Composition: 680 ochms +5%, 112 w.
REMOVE JUMPER H1-H2 PTT
) -II.-I)EEHT (PHA B10 12023 I cs 19A116080P109 Polyester: 022 uF +10%, 50 VDCW. Ré H212CRP147C Deposited carbon: 470 ohms £5%, 14 w.
Q5 I | I co 19A116080P110 Polyester: 0.33 uF +10%, 50 VDCW. R7 19A143400P40 Deposited carbon: 2K ohms +5%, 1/2 w.
ANT H2 »t D4 REMOTEPTTy  \oodps | c1o 19B209233P1 Electrolytic, non-polarized: 25 UF +20%, 25 RS 19A700113P63 | Composition: 1K ohms +5%, 112 w.
A0 %6 o ! VDCW; sim to Sprague 41D .
2013 & RELAY N8035 | ; prag : Ro H212CRP310C | Deposited carbon: 10K ohms +5%, 14 w.
X Tantalum: 22 UF +20%, 16 VDCW.
1 I en 19AT0183478 antalum: 22 uF = 20%, R10 19A143400P34 | Deposited carbon: 620 ohms 5%, 250 VDCW, 11 w.
i o
= ! } cia 19AT00233P7 Ceramic: 1000 pF +20%, 50 VDCW. R11 H212CRP210C | Composition: 1K ohms +5%, 1/2 w.
RX1 b c13 R12 H212CRP422C | Deposited carbon: 0.22M ohms +8§%.
MUTE . o,
ConaoL TX 0SC > '[ i J12012 I crd 19A143486P10 Tantalum: 15 uF £20%, 20 VDCW. R13 H212CRP322C | Deposited carbon: 22K ohms +5%, 14 w.
T Do CONTROL 19AT00233P7 Ceramic: 1000 pF +20%, 50 VDCW.
J1204% (PART OF U1) Yy RX MUTE | ‘”2091“3 | 18 i : R14 19B209358P106 | Variable, carbon film: approx. 300 to 10K ohms
| | c16 19A700233P5 Ceramic: 470 pF *20%, 50 VDCW. +10%, 114 w; sim to CTS Type X-201.
pocAL RX2 I I c17 19A700233P7 Ceramic: 1000 pF + 20%, 50 VDCW. R15 19A143400P35 | Deposited carbon: 750 ohms *5%, 1i4 w.
Al4 d
J12014 MUTE J1202410 I 3”19 R16 H212CRP415C Deposited carbon: 0.16M ohms 5%, 1i4 w.
10vDC i AUDIO GATE J1200-A1 I c20 19A700233PT Ceramic: 1000 pF + 20%, 50 VDCW. R17 H212CRP310C | Deposited carbon: 10K ohms 5%, 1/4 w.
1
R14 @ = o LTGAHUD'Q I | Erz”: R18 H212CRP268C | Deposited carbon: 6.8K ohms +§%, 1/4 w.
| : |
| 12037 | c22 19A115680P3 Electrolytic: 20 UF +150 —~10%, 25 VDCW; sim to R19 H212CRP210C Deposited carbon: 1K ohms £5%, 14 w.
J1206-B14 |
LocAL a7 12037 | Mallory Type TTX. R20 19A700113P63 | Composition: 1K ohms +6%, 112 w.
. o
Jizo27 ¢MEHL o I : c23 19A143486P107 Tantalum: 3.3 uF +10%, 15 YDCW. Ro1 19A143400p62 | Deposited carbon: 20K ohms £5%, 14 w.
. o
ato I I c2d 19AT00233P7 Ceramic: 1000 pF +20%, 50 VDCW. ro2 vptscRpstae | Deposited carbon: 16K ohms < 5%, 1 w.
10VDC O———d | : I c25 T644ACP310K Polyester: .010 uF #10%, 50 VDCW. R23 H212CRPA47C Deposited carbon: 0.47M ohms 5%, 1i4 w.
= = | e Y DIODES AND RECTIFIERS - - - - - - — R24 H212CRP382C Deposited carbon: 82K ohms 5%, 1/4 w.
- [ | ’ .
1 | CR1 19A115T75P1 Silicon, fast recovery, 226 mA, 50 PIV. R25 H212CRP433C Deposited carbon: 033M ohms +5%, 1/4 w.
10V REG/CONTROL BOARD c9pa17a01) [ ) i y
—_ 1 | CR2 19A115260P1 Silicon, fast recovery, 225 mA, 50 PIV. R26 19A143400P57 Deposited carbon: 51K ohms +5%, 1i4 w.
| | } thed R27 H212CRP310C | Deposited carbon: 10K ohms *5%, 1i4 w.
I . )
CHANNEL GUARD _Peoes o '>__CENEEEEE'I — I CR6 T324ADP1041 Rectifier, silicon; general purpose. R28 19A143400P47 | Deposited carbon: 7.5K ohms +5%, 14 w.
BOARD ! DELAYED PTT } eR 19A115250P1 silicon, fast recovery, 225 mA, 50 PIV. R29 18A143400P54 | Deposited carbon: 30K ohms +5%, 14 w.
ru
| Po08-8 N h Spsiias it o CR12 R30 19A143400P34 Deposited carbon: 620 ohms +5%, 250 VDCW, 1/4 w.
—I CR13 T324ADP1041 Rectifier, silicon; general purpose. R31 H212CRP210C | Deposited carbon: 1K ohms +5%, 14 w.
CR15 162B3011P0002 Diode, optoelectronic: red; sim to Hew. Packard R32 H212CRP212C Deposited carbon: 12K ohms +5%, 114 w.
5082 - 4650. R33 H212CRP088C Deposited carbon: 68 ohms +5%, 1/d w.
_________ INDUCTORS - — = = = = = = = = R34 H212CRP312C | Deposited carbon: 12K ohms +5%, 144 w.
1 H L1 19A115894P1 Audio freq: 1.0 mh inductance, 0.35 ohms DC res. R35 19A143400P28 Deposited carbon: 200 ohms £5%, 1/4 w.
Figure 1 - Regulator/Control Board Block Diagram

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
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SYMBOL PART NO. DESCRIPTION
PRODUCTION CHANGES
Changes in the equipment to improve performance or to simplify circuits are identified by a “Revision Letter”,
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTICN R24 Hz12CRP382C Deposited carbon: 82K ohms 5%, 1/4 w. which is stamped after the model number of the unit. The revision stamped on the unit includes all previous
revisions. Refer to the Paris List for the descriptions of pars affected by these revisions.
R25 H212CRP433C Deposited carbon: 0.33M ohms £5%, 114 w.
D i - o . cape ; REGULATOR BOARD 19D417282G1
R36 H212CRP133C eposited carbon: 330 ohms +5%, 1/4 w. In REV H & earlier: R26 19A143400P57 Deposited carbon: 51K ohms 5%, 14 w. nEL AT U BUARD oA lievdlal
H212CRPO47C Deposited carbon: 47 chms £5%, 114 w. 4037822P1 Silicon, 1000 mA, . N LA - i A .
R37 P ohms W, ilicon, mA, 400 PIV. R27 H212CRP310C Deposited carbon: 10K ohms +5%, 114 w. REV. A - To correct noisy Regulator. Changed R3 and added R36
CR2 19A115250P1 Sili fast 225 mA, 50 PIV. - .
_______ INTEGRATED CIRCUITS = = = = = = = = thru flcon, fast recouery, ma R28 19A143400P47 Deposited carbon: 76K ohms +6%, 1id w. REV. B - to optimize the regulator bias. Changed R2.
CRS
10 - Volt Regulator. i H L . " " . . .
Ul 18D416564G13 'olt Regulator. CR6 T324ADP1041 Rectifer, silicon; general purpose. R29 19A143400P54 Deposited carbon: 30K ohms +5%, 14 w. REV. C - To prevent local Mic audio from going to the wrong transmitter in
_______ VOLTAGE REGULATORS- - — — - — - — CcRT 19A115250P1 Silicon, fast recovery, 235 mA, 60 PIV. R30 19A143400P34 Deposited carbon: 620 ohms +5%, 250 VDCW/ 14 w. back -to -back repeaters. Added H13, H14, H15 and D7.
thru i .
VR1 19AT0025P9 Silicon, zener: 400 mW max; sim to BZX66 - C8V2. CR12 R31 H212CRP210C Deposited carbon: 1K ohms +58%, 14 w. REV. D - To eliminate 150 MHz oscillation in Regulator. Deleted C19.
VR2 4036857P4 Zener: 500 mW, 4.4 v. nominal. cR13 T324ADP1041 Rectifier, silicon; general purpose R32 H212CRP212C Deposited carbon: 1.2K ohms +5%, 1i4 w. )
’ ’ . R33 Ho12CRPOBEC D ited bon: 68 oh +5% 1id REV. E - To prevent Regulator from sending transmit pulse during switch - off
VR3 4036887P6 Zener: 500 mW, 65 v. nominal. CR1S 16283011P0002 |  Diode, optoelectronic: red; sim to Hew. Packard epostied carbon: 68 ohms £5%, T& w delay period. Changed V1.
5082 - 4650. D ited bon: 12K oh +5%, 1id . .
________ MISCELLANEQUS —- = = = = = = = = R34 H212CRP312C eposited carbon ohms £ 5%, w REV. F - For receiver muting. Added H16 and H17.
__________ INDUCTORS - — — — = = — — — - — R35 19A143400P28 Deposited carbon: 200 ohms +5%, 1/4 w.
19AT01332P4 Insulator, washer: nylon. . REY. G - To correct repeater muting problem. Added H18, H19, H20 with
. . i _ L1 19A116894P1 Audio freq: 1.0 mh inductance, 0.35 ohms DC res. R36 H212CRP133C Deposited carbon: 330 ohms +5%, 14 w. jumper between H18 and H19.
7118719P10 Clip, spring tension: sim to Prestole )
E -50019 -003. R37 H212CRPO4TC Deposited carbon: 47 ohms £5%, 1id w.
___________ PLUGS = = = = == == = = = = REVY. H. - To stop oscillation on the 10 Volt Line. Added C25.
19B00608P 163 Rivet, tubular. (Part of printed board 19D432788P1)
printed boar .91V | -------INTEGRATED CIRCUITS = = = = = = = =
19A121175P11 Insulator. Ps INTEGRATED CIRCUITS REV. J - To assure start-up of 10 Volt Regulator. Changed CR1 and
_________ TRANSISTORS - - — — — — — — - _ u1 1904166645313 10 - Volt Regulator. added R37.
A2 R a0 o 19A700023P1 Silicon, NPN; sim to Type 23004, || | L_o_____. VOLTAGE REGULATORS - — - — - — — REV. K - Deleted C1.
EARLIER MODELS agd C1 was 19B200240P10 - Tantalum: 10 uF +5%, 15 VDCW.
( ) VR1 19AT00025P9 Silicon, zener: 400 mW max; sim to BZX55 - C8V2.
Sili NPN; sim to T 2N3053. . i
_________ CAPACITORS = = = = = = = = = = o3 18A115300P2 flicon, NPHN; sim to Type VR2 4036887P4 Zener: 500 mW, 44 v. nominal. 10 VOLT REGULATOR | CONTROL 19041740161
Q4 19A700023P1 Silicon, NPN; sim to Type 2N3904. . .
c1 19B200240P10 Tantalum: 10 UF £5%, 15 VDCW. VR3 4036887P6 Zener: 600 mW, 65 v. nominal. REV. A - To add a higher gain transistor. Changed Q1.
o2 1911568010 Electrolytic: 200 UF + 150 ~10%, 18 VDCW ¢ Qs 19A115768P1 Silicon, PNP; sim to Type 2N3702.
ectrolytic: ul -10%, 3 sim to
and Mallory Type TTX ) a6 18A115300P2 silicon, NPN; sim to Type 2N3053. A3 HEAT SINK ASSEMBLY
c3 ) - 19B226114G2
Q7 18A118774P1 Silicon, NPN; sim to Type 2N5210.
c4 5494481P111 Ceramic: 1000 pF +20%, 1000 VDCW; sim to RMC and
Type JF Discap. = e [ [ [ A TRANSISTORS - - - - - - - - - -
cs 19A115680P10 Electrolytic: 200 uF + 150 -10%, 18 VDCW; sim to Qe 19A134137P4 N Type, field effect; sim to Type 2N3458. Q1 19A116758P2 silicon, PNP; sim to Type 2N4399.
Mallory Type TTX. - -
c6 5496267P28 Tantalum: 0.47 UF £20%, 35 VDCW, sim to Sprague 1o 18AT00023P1 Silicon, NPN; sim to Type 2N3904.
Type 150D. a1 19A115768P1 silicon, PNP; sim to Type 2837022~~~} [~~~ 7--° MISCELLANEQUS - - - = - = - - ~
c7 549626714 Tantalum: 15 UF +20%, 20 VDCW; sim to Sprague a1z 19A700023P1 silicon, NPN; sim to Type 2N3904. 19821969061 Handle assembly.
Type 150D. 19AT00115P4 Insulator, plate. (Used with Q1 and A1).
cs 19A116080P109 Polyester: 0.22 uF £10%, 80 vDC8W. | | | | -7~ ===-=-- RESISTORS - == == - - - - -~ 19AT00068P1 Insulator, bushing. (Used with 1 on A1),
P 0. ¥ A it H
co 19A116080P 110 olyester: 0.33 uF +10%, 50 VDCW. R1 H212CRP222C Deposited carbon: 2.2K ohms +£5%, 114 w. 19AT01332P4 Insulator, washer: nylon. (Used with Q3 & Q8 on
c10 19B209233P1 Electrolytic, non - polarized: 256 uF +20%, 25 R2 19AT00112P45 Composition: 180 ohms 5%, 1 w. A2).
VDCW; sim to § 41D. - N - .
i sim to Sprague 41D R3 3R77P240J Composition: 24 ohms +5% 112 w. 7118719P10 Clip, spring tension: sim to Prestole
cn 5498267P10 Tantalum: 22 uF *20%, 15 VDCW, sim to S| . - - i
Type 150D. 3 sim fo Sprague R4 19B209358P101 Variable, carbon film: approx. 26 to 260 ohms E -50019 -003. (Used with L1 on A2).
o . +10%, 0.2 w; sim to CTS Type X -201. 4029974P1 Insulator, plate: alluminum. {Used with Q1 on
ci1z 5494481P111 Ceramic disk: 1000 pF +20%, 1000 VDCW, sim to A3)
and RMC Type JF Discap. RS 19A700113P59 Composition: 680 ohms £5%, 12 w. W Ih nield. (Used with
. shield. i 1 d A3).
13 RG H212CRP147C Deposited carbon: 470 ohms 5%, 11 w. 19A121882P1 asher. shield. (Used with Q1 and A3)
5496267P14 Tantalum: 15 uF +£20%, 20 VDCW, sim to Sprague . " .
c14 Type 150D. prag R7 19A143400P40 Depsoited carbon: 2K ohms £5%, 1/4 w. 4036994P1 Terminal, solderless. (Used with Q1 and A3).
c15 5494481P111 Ceramic disk: 1000 pF +20%, 1000 VDCW; sim to RS 19A700113P63 Composition: 1K chms +5%, 112 w. 19822601361 Heat sink. (Used with Q1 on A3).
:MC Typ: ‘:F Dlz;:;p.F " 1000 VOCW - RO H212CRP310C Deposited carbon: 10K ohms + 5%, 1id w. 19A121175P111 Insulator. {Used with C10 on A2).
eramic disk: +20%, ;8 MC i
c1e 5496491P107 Type JF Discap. P ° sim to R10 19A143400P34 Deposited carbon: 620 ohms +5%, 114 w. 5491541P307 Spacer, threaded: No. 6 -32. (Support A3).
c17 5494481P111 Ceramic disk: 1000 pF +20%, 1000 VDCW; sim to R1 H212CRP210C Depsoited carbon: 1K ohms £5%, 114 w. N405P5C6 Lockwasher, spring type: No. 4 (Secures S1 &
d ]
qu RMC Type JF Discap. R12 H212CRP422C Deposited carbon: 0.22M ohms 5%, 1/4 w. 52 on A1).
. NE80P9004B6 Machine screw: No. 4 -40 x 1/4. (Secures 1 & S2
CR19” 5494481P111 Ceramic disk: 1000 pF +20%, 1000 VDCW; sim to R13 H212CRP322C Deposited carbon: 22K ohms +5%, 114 w. on A1)
RMC Type JF Discap. Deleted by REV D. : )
R14 19B209368P 106 Variable, carbon film: approx. 300 to 10K ohms NSOP900GB6 Machine screw: No. 4 -40 x 3/8. (Secures Q1 on
Cc20 5494481P111 Ceramic disk: 1000 pF +20%, 1000 VDCW; sim to +10%, 1/4 w; sim to CTS Type X-201. A1),
and RMC Type JF Discap. i )
c21 R16 19A143400P35 Deposited carbon: 750 ohms +5%, 114 w.
c22 19A115680P3 Electrolytic: 20 UF +150 —10%, 18 VDCW, sim to R16 H212CRP415C Deposited carbon: 0.15M ohms +5%, 114 w.
Mallory Type TTX. R17 H212CRP310C Deposited carbon: 10K ohms +£5%, 1i4 w.
c23 5498267P209 Tantalum: 3.3 uF +10%, 15 VDCW, sim to Sprague ;
Type 150D. R18 H212CRP268C Deposited carbon: 688K ohms +5%, 114 w.
c24 5494481P111 Ceramic disk: 1000 pF +20%, 1000 VDCW,; sim to R19 H212CRP210C Deposited carbon: 1K ohms £5%, 114 w.
RMC Type JF Discap. .
R20 19AT00113P863 Composition: 1K ohms +5%, 112 w.
c25* 19AT00005P7 Polyester: 0.01 uF +10%, 50 VDCW. Added by ’
REV H. R21 19A143400P52 Deposited carbon: 20K ohms 5%, 114 w.
R22 H212CRP315C Deposited carbon: 16K ohms +5%, 1/4 w.
—————— DIODES AND RECTIFIERS - - - - - - -
R23 H212CRP447C Deposited carbon: 0.47M ohms £5%, 114 w.
CR1* 19A115775P1 Silicon, fast recovery, 225 mA, 50 PIV.
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10 -VOLT REGULATOR { CONTROL

19D417401G2
ISSUE S
SYMBOL PART NO. DESCRIPTION
Al PANEL
19C320809G1
---------- TRANSISTORS - - = = = = = = = =
o)} 19A116375P1 Silicon, PNP.
---------- SWITCHES = - = = = = = = = =
81 19B209261P11 Slide: DPST, normally open, sim. to Switchcraft
and 46204MR.
s2
A3 HEAT SINK ASSEMBLY
19B226114G2
---------- TRANSISTORS - - - - - - = - - -
[} 19A116758P2 Silicon, PNP; sim to Type 2N4399.
Ad REGULATOR BOARD
18D432774G2
---------- CAPACITORS - - - - - - — - — -
c2 18A115680P10 Electrolytic: 200 uF +150 -10%, 18 VDCW; sim to
and Mallory Type TTX.
c3 ry Typ
c4 18AT00233P7 Ceramic: 1000 pF +20%, 50 VDCW.
cs 19A115680P10 Electrolytic: 200 uF +150 -10%, 18 VDCW; sim to
Mallory Type TTX.
cT7 18A143486P10 Tantalum: 15 uF +20%, 20 VDCW.
cs 19A116080P109 Polyester: 0.22 uF 1 10%, 50 VDCW.
co 19A116080P110 Polyester: 0.33 uF +10%, 50 VDCW.
c10 19B209233P1 Electrolytic, non - polarized: 28 uF +20%, 25
VDCW,; sim to Sprague 41D.
c1 19AT01534P8 Tantalum: 22 uF +20%, 16 VDCW.
c12 19AT00233P7 Ceramic: 1000 pF +20%, 50 VDCW.
and
c13
c14 19A143486P10 Tantalum: 15 uF +20%, 20 VDCW.
c15 19AT00233P7 Ceramic: 1000 pF +20%, 50 VDCW.
c16 19AT700233P5 Ceramic: 470 pF +20%, 50 VDCW.
c17 18AT00233P7 Ceramic: 1000 pF +20%, 50 VDCW.
and
c18
c20 19AT00233P7 Ceramic: 1000 pF +20%, 50 VDCW.
and
c21
c22 19A115680P3 Electrolytic: 20 uF + 150 —10%, 25 VDCW, sim to
Mallory Type TTX.
c23 19A143486P107 Tantalum: 3.3 uF +10%, §0 VDCW.
---------- TRANSISTORS - - = = = - — - — -
CR1 19A116778P1 Silicon, fast recovery, 226 mA, 50 PIV.
CR3 19A115250P1 Silicon, fast recovery, 226 mA, 50 PIV.
and
CR4
CR6 T324ADP1041 Rectifier, silicon; general purpose.
CR7 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV.
CR10 18A115250P1 Silicon, fast recovery, 225 mA, 50 PIV.
thru
CR12

* COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.

SYMBOL PART NO. DESCRIPTION
CR13 T324ADP1041 Rectifier, silicon; general purpose.
CR15 162B3011P0002 Diode, optoelectronic: red; sim to Hew. Packard
5082 - 4850.
--------- INDUCTORS - == = === = = =
L1 19A115894P1 Audio freq: 1.0 mh inductance, 0.35 ohms DC res.
-------- TRANSISTORS === - = = = = =
Q2 19A700023P1 Silicon, NPN; sim to Type 2N3804.
Q3 19A115300P2 Silicon, NPN; sim to Type 2N3053.
Q4 19AT00023P1 Silicon, NPN; sim to Type 2N3904.
Qs 19A700022P1 Silicon, PNP; sim to Type 2N3906.
&3] 19A115300P2 Silicon, NPN; sim to Type 2ZN3053.
Q7 19A116774P1 Silicon, NPN; sim to Type 2N5210.
&
[al:] 19A134137P4 N Type, field effect; sim to Type 2N3458.
Q10 19AT00023P1 Silicon, NPN; sim to Type 2N3904.
---------- PLUGS -=-=-=-=-=-=-----=
P& (Part of printed board 19D432788P1).
--------- RESISTORS = == = == == = -
R1 H212CRP222C Deposited carbon: 2.2K ohms 5%, 14 w.
R2 19AT700112P45 Composition: 180 ohms 5%, 1 w.
R3 SRTTP240J Composition: 24 ohms + 5%, 1/2 w.
R4 19B209358P101 Variable, carbon film: approx. 26 to 250 ohms
+10%, 0.2 w; sim to CTS Type X-201.
RS 19A700113P59 Composition: 680 ohms +5%, 1/2 w.
R6 H212CRP147C Deposited carbon: 470 ohms +5%, 114 w.
R7 19A143400P40 Deposited carbon: 2K ohms 5%, 1/4 w.
Rg 19A700113P63 Composition: 1K ohms 5%, 1i2 w.
RO H212CRP310C Deposited carbon: 10K ohms 5%, 1/4 w.
R10 19A143400P34 Deposited carbon: 620 ohms 5%, 1/4 w.
R11 H212CRP210C Deposited carbon: 1K ohms 5%, 1/4 w.
R12 H212CRP422C Deposited carbon: 0.22M ohms £5%, 1/4 w.
R13 H212CRP322C Deposited carbon: 22K ohms 5%, 14 w.
R14 19B209358P106 Variable, carbon film: approx. 300 to 10K ohms
+10%, 1/4 w; sim to CTS Type X -201.
R15 19A143400P35 Deposited carbon: 750 ohms 5%, 114 w.
R16 H212CRP415C Deposited carbon: 0.15M ohms #5%, 114 w.
R17 H212CRP310C Deposited carbon: 10K ohms 5%, 114 w.
R18 H212CRP268C Deposited carbon: 6.8K ohms 6%, 1/4 w.
R19 H212CRP210C Deposited carbon: 1K ohms 5%, 114 w.
R20 18AT00113PE3 Composition: 1K ohms 5%, 1/4 w.
R21 19A143400P52 Deposited carbon: 20K ohms 5%, 114 w.
R22 H212CRP315C Deposited carbon: 15K ohms 5%, 14 w.
R23 H212CRP447C Deposited carbon: 0.47M 6%, 1/4 w.
R24 H212CRP382C Deposited carbon: 82K ohms +5%, 1i4 w.
R25 H212CRP433C Deposited carbon: 0.33M 5%, 1/4 w.
R30 19A143400P34 Deposited carbon: 620 ohms 5%, 1i4 w.
R31 H212CRP210C Deposited carbon: 1K ohms +5%, 1i4 w.
R32 H212CRP212C Deposited carbon: 1.2K ohms 6%, 1/4 w.
R33 H212CRP0O68C Deposited carbon: 68 ochms 5%, 1id w.
R36 H212CRP133C Depsoited carbon: 330 ohms 5%, 1/4 w.
R37 H212CRPQ47C Deposited carbon: 47 ohms 5%, 1/4 w.
------- INTEGRATED CIRCUITS - - - = - - - -
n 180416564513 10 - Volt regulator.

SYMBOL PART NO. DESCRIPTION
-------- VOLTAGE REGULATORS - - - — = = = -
VR1 19AT00025P9 Silicon, zener: 400 mW max; sim to BZX55 - C8V2.
VR2 4036887P4 Zener: 500 mw, 4.4 v. nominal.
Ad REGULATOR BOARD
19041726262
(EARLIER MODELS)
---------- CAPACITORS = - = = = = = = = =
c2 19A115680P10 Electrolytic: 200 uF +150 -10%, 18 VDCW; sim to
and Mallory Type TTX.
c3
c4 5494481P111 Ceramic disc: 1000 pF +20%, 1000 VDCW; sim to RMC
Type JF Discap.
[oc] 19A115680P10 Electrolytic: 200 uF +150 —10%, 18 VDCW; sim to
Mallory Type TTX.
c7 5496267P14 Tantalum: 15 uF +20%, 20 VDCW; sim to Sprague
Type 150D.
cs 19A116080P108 Polyester: 0.22 uF £10%, 50 VDCW.
co 19A116080P110 Polyester: 0.33 uF £10%, 50 VDCW.
c10 19B209233P1 Electrolytic, non-polarized: 256 uF +20%, 25
VDCW,; sim to Sprague 41D.
c1 5496267P10 Tantalum: 22 uF +20%, 15 VDCW; sim to Sprague
Type 150D.
c12 5494481P111 Ceramic disc: 1000 pF +£20%, 1000 VDCW; sim to RMC
and Type JF Discap.
c13
c14 5496267P14 Tantalum: 15 uF +20%, 15 VDCW, sim to Sprague
Type 150D.
c15 5494481P111 Ceramic disc: 1000 pF +20%, 1000 VDCW; sim to RMC
Type JF Discap.
c16 5494481P107 Ceramic disc: 470 pF +20%, 1000 VDCW, sim to RMC
Type JF Discap.
C‘Iz" 5494481P111 Ceramic disc: 1000 pF +£20%, 1000 VDCW; sim to RMC
an i
cis Type JF Discap.
c20 5494481P111 Ceramic disc: 1000 pF +20%, 1000 VDCW; sim to RMC
and Type JF Discap.
c21
c22 19A115680P3 Electrolytic: 20 uF +150 —10%, 18 VDCW,; sim to
Mallory Type TTX.
Cc25 19AT00005P7 Polyester: 0.01 uF +10%, 50 VDCW.
———————— DIODES AND RECTIFIERS- - - — - — - -
CR1 19A115775P1 Silicon, fast recovery, 225 mA, 50 PIV.
CR:;i 19A15250P1 Silicon, fast recovery, 225 mA, 50 PIv.
an
CR4
CR6 T324ADP1041 Rectifier, silicon; general purpose.
CR7Y 18A118250P1 Silicon, fast recovery, 225 mA, 50 PIV.
&Rm 19A115250P1 Silicon, fast recovery, 2256 mA, 50 PIV.
ru
CR12
CR13 T324ADP1041 Rectifier, silicon; general purpose.
CR15 162B3011P0002 Diode, optoelectronic: red; sim to Hew. Packard
5082 - 4650.
---------- INDUCTORS - - - - = — = = - -
L1 19A115894P1 Audio freq: 1.0 mh inductance, 0.35 ohms DC res.
----------- PLUGS - - —----—-=--
P5 (Part of printed board 19D417241P1).
---------- TRANSISTORS = - = = = = = = = =
Qa2 19A700023P1 Silicon, NPN; sim to Type 2N3904.
Q3 19A116300P2 Silicon, NPN; sim to Type 2N3083.
Q4 19AT00023P1 Silicon, NPN; sim to Type 2N3904.

SYMBOL PART NO. DESCRIPTION
Qs 19A115768P1 Silicon, PNP; sim to Type 2N3702.
Q6 18A115300P2 Silicon, NPN; sim to Type 2N3053.
Q7 18A116774P1 Silicon, NPN; sim to Type 2N5210.
and
Q8
Q9 19A134137P4 N Type, field effect; sim to Type 2N3458.
Q10 19A700023P1 Silicon, NPN; sim to Type 2N3904.
--------- RESISTORS - - — — - - - = - =
RrR1 H212CRP222C Deposited carbon: 22K ohms £5%, 1/4 w.
R2 19AT00112P45 Composition: 180 ohms £5%, 1 w.
R3 3R77P240J Composition: 24 ohms +5%, 1i2 w.
R4 19B209358P101 Variable, carbon film: approx. 25 to 250 ohms
+10%, 0.2 w; sim to CTS Type X-201.
RS 19AT00113P59 Composition: 680 ohms +5%, 12 w.
RE H212CRP147C Deposited carbon: 470 ohms £5%, 1/4 w.
R7 18A143400P40 Deposited carbon: 2K ohms +5%, 1/4 w.
R8 19A700113P63 Composition: 1K ohms +5%, 112 w,
RS H212CRP310C Deposited carbon: 10K ohms +5%, 114 w.
R10 19A143400P34 Deposited carbon: 620 ohms 5%, 250 VDCW [ 1/4 w.
R11 H212CRP210C Deposited carbon: 1K ohms £5%, 114 w.
R12 H212CRP422C Deposited carbon: 0.22M ohms +£5%, 114 w.
R13 H212CRP322C Deposited carbon: 22K ohms £85%, 1/4 w.
R14 19B209358P106 Variable, carbon film: approx. 300 to 10K ohms
+10%, 104 w; sim to CTS Type X -201.
R15 19A143400P35 Deposited carbon: 750 ohms £5%, 1/4 w.
R16 H212CRP415C Deposited carbon: 0.15M ohms +£8%, 1/4 w.
R17 H212CRP310C Deposited carbon: 10K ohms +£5%, 114 w.
R18 H212CRP268C Deposited carbon: 6.8K ohms +5%, 114 w.
R19 H212CRP210C Deposited carbon: 1K ohms £8%, 114 w.
R20 19A700113P83 Composition: 1K ohms +5%, 12 w,
R21 19A143400P52 Deposited carbon: 20K ohms 5%, 1/4 w.
R22 H212CRP315C Deposited carbon: 15K ohms +5%, 1/4 w.
R23 H212CRP447C Deposited carbon: 0.47TM ohms £5%, 114 w.
R24 H212CRP382C Deposited carbon: 82K ohms +5%, 1/4 w.
R25 H212CRP433C Deposited carbon: 0.33M ohms +5%, 1/4 w.
R30 19A143400P34 Deposited carbon: 620 ohms £5%, 250 VDCW I 1/4 w.
R31 H212CRP210C Deposited carbon: 1K ohms £5%, 14 w.
R32 H212CRP212C Deposited carbon: 1.2K ohms +5%, 1/4 w.
R33 H212CRP088C Deposited carbon: 68 ohms 5%, 1/4 w.
R36 H212CRP133C Deposited carbon: 330 ohms 5%, 1/4 w.
R37 H212CRP047C Deposited carbon: 47 ohms +6%, 114 w.
------- INTEGRATED CIRCUITS - - - - - - -
u1 19D416564G13 10 - Volt regulator.
——————— VOLTAGE REGULATORS - - - - - - -
VR1 4036887P40 Zener: 500 mWV, 8.2 v. nominal.
VR2 4036887P4 Zener: 500 mW, 4.4 v. nominal.
-------- MISCELLANEQUS - - — - - - - -
19B219690G1 Handle assembly.
19A116023P1 Insulator, Plate. {Used with Q1 on A1).
19AT00068P1 Insulator, bushing. (Used with Q1 on A1).
19A701332P4 Insulator, washer: nylon. (Used with Q3 & Q5 on
Ad).
7118719P10 Clip, spring tension: sim to Prestole

E -500196 - 003. {Used with L1 on Ad).




LBI-30704

PARTS LIST & OUTLINE DIAGRAM

SYMBOL PART NO. DESCRIPTION
4029974P1 Insulator, plate: aluminum. {Used with Q1 on A3).
19A121882P1 Washer, shield. (Used with Q1 on A3).
4036994P1 Terminal, solderless. {Used with Q1 on A3).
19B226013G1 Heat sink. (Used with Q1 on A3).
19A121175P11 Insulator. (Used with C10 on Ad).
5491541P307 Spacer, threaded: No. 6-32. (Supports A3).
N405P5C Lockwasher: No. 4. (Secures S1 & S2 on A1).
NBS0P9004C6 Machine screw: No. 4-40 x 1i4. (Secures §1 & 82

on Al).

NB0P9008C8E Machine screw: No. 4-40 x 3i8. (Secures Q1 on

Ad).

PRODUCTION CHANGES
Changes in the equipment to improve performance or to simplify circuits are identified hy a “Revision Letter”,
which is stamped after the model number of the unit. The revision stamped on the unit includes all previous

revisions. Refer to the Parts List forthe descriptions of partts affected by these revisions.

REV. A - REGULATOR BOARD 19D417252G2
Deleted C1. Old part number was:

19B200240P10, Tantalum: 10 uF £5%, 15 VDCW.

COMPONENT BOARD A2
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A3-Q1-E A2 -H12
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REFER TO WIRING DIAGRAM FOR
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COMPONENT BOARD A2
19D417252G1
(USED IN EARLIER MODELS)

(19D423132, Rev. 14)
(19D417241, Sh. 2, Rev. 15)

LEAD IDENTIFICATION
FOR Q1-Q2, G4, @10, Q12
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e c /f\
KR
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IN-LINE TRIANGULAR

VIEW FROM LEAD END

NOTE: LEAD ARRANGEMENT, AND NOT
CASE SHAPE, IS DETERMINING
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\_ SEE DETAIL “A*
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DETAIL "A"
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COMPONENT BOARD A2
19D432774G1

(19D423128, Rev. 0)

FACTOR FOR LEAD IDENTIFICATION.

10 VOLT REGULATOR/CONTROL BOARD

19D417401G1




LBI-30704 SCHEMATIC DIAGRAM
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NOTES:
COMPENSATION FUNCTION (AT PIN 5)
IS NOT USED IN GROUP 14.

10-VOLT REGULATOR U1
19D416564G13

(19C328057, Rev. 1)




SCHEMATIC DIAGRAM
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| Al | R32 A2 - Ad I
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Ceer R33 ok
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10V
| " L l e R2s | ar | DELAYED P.T.T.
620 7~ C7 22 82K 75K CR9 o A1
I 15UF £ 20UF ovm ovm > RX 2 MUTE
A CR7 9.3/ A C9.7vA R34
ALL RESISTORS ARE 1/4 WATT UNLESS : 99
OTHERWISE SPECIFIED AND RESISTOR | R27 VR3 c 0 DA o "y A6
VALUES IN OHMS UNLESS FOLLOWED BY c10 10K ik H16 RX 1 MUTE
K=1000 OHMS OR MEG=1,000,000 OHMS. I o5UF Q9 o1 A
CAPACITOR VALUES IN PICOFARADS (EQUAL N D I+ R30 H13 |5 5v E B14
TO MICROMICROFARADS) UNLESS FOLLOWED | f pod DA~ ~H14 TX AUDIO HI
BY UF=MICROFARADS. INDUCTANCE VALUES cs [ 22UF - v22-BK |
IN MICROHENRYS UNLESS FOLLOWED BY | N R35 R26 B4
MH=MILIHENRYS OR H=HENRYS. 2;UF o 200 ) GEEET |7 LOCAL MIC LO
SEE APPLICABLE PRODUCTION CHANGE | s5.0vm I b7
SHEETS IN INSTRUCTION BOOK SECTION 1.0V% +| H15 B13
DEALING WITH THIS UNIT, FOR DES- | R13 .001UF RIS +| R19 5}%0 L o R25 €23 | | oo — TX AUDIO LO
CRIPTION OF CHANGES UNDER EACH 22K 750 C1 c15 YCR11 1K 1P W 122 330K 3.3UF 001 UF |
REVISION LETTER. T15UF 001UF 001 UF T E SEE NOTEb:T T B2
THIS ELEM DIAG APPLIES TO - 4.4V LOCAL MIC LO
MODEL NO. REV LETTER MIC PRE AMP & AUDIO GATE RX MUTE I
| Q7-Q10, Q2 11, 012, a1 B1
PL19D417252G2 A LOCAL MIC HI
PL19D432774G2 A I |
5 B3

_I LOCAL MIC HI

NOTES: 10 V REG / CONTROL BD

1. FOR CARRIER SQUELCH (NON-CHANNEL GUARD) STATIONS,
JUMPER H1-H2 & H3-H8 ARE PRESENT.

2. FOR CHANNEL GUARD LOCAL, REMOTE OR LOCALIREMOTE
STATIONS JUMPER H8-H3 & H2-H4 ARE PRESENT.

3. FORCHANNEL GUARD REPEATERS USING DECODE ONLY {NO
ENCODE), JUMPER H1-H2 IS PRESENT.

FOR CHANNEL GUARD REPEATERS USING BOTH ENCODE AND
DECODE, JUMPER H2-H4 AND H3-H9 ARE PRESENT.

5. WHEN SECOND RECEIVER MUTE ON TRANSMIT IS NOT DESIRED,
CUT OUT Q1.

6. INREPEAT, REMOTE/REPEAT AND LOCAL/IREPEAT STATIONS,
€23 1S NOT PRESENT.

7. WHEN OPTIONS 9555, 9556, AND 9589 (BACK TO BACK
REPEATERS) ARE APPLIED, JUMPER FROM H13 TO H14
1S REMOVED AND A JUMPER FROM H13 TO H15 IS ADDED.

8 N DUPLEX, DUPLEX WITH CHANNEL GUARD AND REPEATERS
WITH CHANNEL GUARD, THE JUMPER FROM H16 TO H17
1S REMOVED.

9. FORVOICE GUARD STATION OPTIONS 5783 THRU
9788, JUMPER H2-H4 IS PRESENT AND JUMPERS
H1-H2 AND H16-H17 ARE REMOVED.

10. SIMULCAST REMOVE CR4, CRS5.

VOLTAGE READINGS

ALL READINGS MADE WITH 20,000
OHMS-PER-VOLT METER. ALL READINGS
TYPICAL.

A TRANSMITTER KEYED
Bl TRANSMITTER UNKEYED

* LPTTKEYED

10-VOLT REGULATOR/CONTROL BOARD

19D417401G1

(19D417270, Rev. 19)




LBI-30704
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10-VOLT REGULATOR/CONTROL BOARD

19D417401G2

(19D430958, Rev. 4)

NOTES:

1. FOR G.E. MARC ¥ REPEATERS, JUMPERS H1-H2
AND H13-H14 ARE PRESENT.

ALL RESISTORS ARE 1/4 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG=1,000,000 OHMS.
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF=MICROFARADS. INDUCTANCE VALUES
IN MICROHENRY'S UNLESS FOLLOWED BY
MH=MILIHENRYS OR H=HENRYS.

SEE APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES-
CRIPTION OF CHANGES UNDER EACH
REVISION LETTER.

THIS ELEM DIAG APPLIES TO

MODEL NO. REV LETTER
PL19D417252G2 A
PL19D4327746G2 A

VOLTAGE READINGS

ALL READINGS MADE WITH 20,000
OHMS-PER-VOLT METER. ALL READINGS
TYPICAL.

A TRANSMITTER KEYED
B TRANSMITTER UNKEYED

* LPTTKEYED
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