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DESCRIPTION CIRCUIT ANALYSIS

The PA assembly uses five RF power transistors to provideF AMPLIFIERS
110 watts of output power, or 3 RF transistors to provide 40 watts
of output power. The output power is adjustable over a range of The exciter output is coupled through P101 on the TRS
55 to 110 watts in the high power PA, and 20 to 40 watts in tHeoard to PA input jack J3. The RF is coupled through a 50 ohm
medium power PA. Five transistors are used in the power contrsiripline (Z5) and then through T1, stripline Z6, L1 and Z7 to the
circuit. base of 1st RF Driver Q1.

Supply voltagéor the PAis connected from power leads on Part of the RF is rectified by D1 and applied to RF Switch
the Transmit-Receive-System (TRS) board through feedthrougbl3 to activate the power control circuitry. Part of the DC
capacitors A2-C1 and C2 to hole(®t) and hole 12 (A+) on the voltage is applied to voltage dividers R1 and R2 for metering the
PA board. C52, C53, and L23, and L24 prevent RF from gettingxciter output at J1.
on the power leads. Diode D5 will cause the main fuse in the fuse
assembly to blow if the polarity of the power leads is reversed.  The RF amplifiers consist of three Class C, common-emitter

amplifiers. In 40 watt transmitters, Q3 is the PA stage. R17, L12

The PA assembly is insulated from vehicle ground by C3and L42 are a stabilizing network in the base of Q3. The output
through C44 to permit operation in positive or negative groundf Q3 is coupled through 50 ohm coaxial cable W6 to the low
vehicles. pass filter and then to the antenna relay.

PA metering Jack J1 is provided for use with GE Test Set Driver current is metered at J1 (Driver Current). The reading
Model 4EX3A11 or Test Kit £X8K12 with a cable adaptor. The is taken on the one-volt scale with the High Sensitivity button
Test Set meters the RF drive (exciter output), control voltageressed, and with the meter polarity switch in the minus (-)
driver current, PA current and PA voltage. position. The meter is read as 15 amperes full scale. Jumpers W3,

W5 and W7 act as shunt resistors for the metering circuit.

NOTE . .
In 110 watt transmitters, the 40 watt output is coupled

through jumper W1 to a Wilkinson power splitter consisting of

In positive ground vehicles, A- is "hot" with respect to
C57, C59, L26, L27 and Z1.

vehicle ground. Shorting the transmitter PA printed
wiring board ground pattern to the radio case may cause

one of the in-line fuses to blow. The power amplifier stages consist of two identical paral-

leled Class C power amplifiers (Q5 and Q6).

Copyrighf’ June 1988, General Electric Company

L30, L32, R24 and C63 make up a stabilizing network irPOWER CONTROL CIRCUIT
the base of Q5, while L31, L33, R25 and C68 make up the
stabilizing network in the base of Q6. Supply voltage (A+) for  The power control circuit provides power leveling as well
Q5 and Q6 is coupled through collector feed networks Z3 arabk thermal protection for the PA.
Z4,
When the transmitter is keyed, RF is rectified by D1. The
Collector current for Q5 and Q6 is measured at J1 (PAesulting DC turns on RF switch Q13. This allows Q11, Q12
Current). The reading is taken on the one-volt scale with th@nd pass transistor Q4 to turn on. Turning on Q4 applies
high sensitivity button pressed and the polarity switch in theollector voltage to 1st RF driver Q1.
minus (-) position. The currentis read as 30 amperes full scale.
If the power output should start to increase above the level
The output of Q5 and Q6 is applied to a Wilkinson poweset by R23, Q14 will start to conduct. This causes Q12, Q11
combiner consisting of C78, L40, Z2, L41 and C79. The outpuind Q13 to conduct less, reducing the collector voltage to the
of the combiner is coupled through T2 and two 50 ohnist RF driver.
striplines (Z16 and Z17) to the low pass filter. The filter output
is coupled through 50 ohm stripline to Z18 to the antennarelay Thermal protection is provided by temperature compen-

(K2). sating resistor R19. As the heat sink temperature rises above
WARNING I ]

70°C, the resistance of R19 decreases. This causes Q3, Q11,
and Q12 to conduct less, reducing the power output.

The RF Power Transistors used in the transmitter

contain Beryilium Oxide, A TOXIC substance. If the

ceramic, or other encapsulation is opened, crushed,
broken or abraded, the dust may be hazardous if
inhaled. Use care in replacing transistors of this type.

CAUTION

Do not operate the transmitter at levels higher than
rated output. Operating at higher than rated output
will shorten the life of the RF power transistor.
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Parts List

PARTS LIST SYMBOL GE PART NO. DESCRIPTION SYMBOL GE PART NO. DESCRIPTION SYMBOL GE PART NO. DESCRIPTION
POWER AMPLIFIER ASSEMBLY
19090166561 150-174 MHz, 110 WATT EEF) 19RTG1413P22 Mica: 36 pF +5%, 100 VDCW, (Used in G2 and 63). D5 19A700082P1 8ilicen: Rectifier; sim to MR7S). {Used in G1). Q12 13AT00023P2 Silicon, NPN: sim to 2N3904.
19D901BE5G2  150-174 MH=, 40 WATT F
15D901865G3 136-153 HH=, 40 WATT o33 L9AT02250P113 pelyester: 0.1 uF +10%, 50 ¥DOW. D5 T324ADBLO4L Silicon: Rectifier; =sim to 1N4004. {(Uged i G2 Q14
- and 43},
18608 2 <34 19K701602PL3 Ceramic: 470 pF +20%, 1000 VDCW: sim to JP . .
thru Discap. 13 TIZ4ADP1ICO4L Silicon: Rectifier; sim to 1Ng0O4. | f | - - - - - - RESISTORS - - - - - - - - - -
37
R1 H212CREL8ZC Deposited carbon: 820 ohms #5%, 1/4 w.
SYMBOL | GE PART NO. DESCRIPTION cas 1oa7022507113 | polysster: 0.1 wk stow, so vees. | | | | PIV- T S
A2 H212CRPL33C Deposited carben: 330 ohms #5%, 1/4 w.
cag 19A701603PL3 Ceramic: 470 pF +20%, 1000 VDCOW! sim to JF i 19880055563 Connector: Metering Block, Includes 10
thru Discap. 1SA706237P1 contacts. R3 19A700L06P29 Composition: 39 ohma £5%, 1/4 w.
Al POWER AMPLIFIER BOARD e
19090186081 150-174 MAz, 110 WATT 32 19R70185461 Coax: sim to Amphencl 83-87601002. Re ¥ 19AT00106817 composition: 12 ohms 5%, 1/4 w. (Used in G2}.
19090186002 150-174 MHz, 40 WATT C48 19R700015P3 Teflon/Mica: 8.2 pF 15%, 250 YDOW, )
19D901860C3 136-153 MHe, 40 WATT a3 19A701883P4 Contact, electrical; sim to AP 86444-1. R4 19A700106819 Cempositien! 15 ohms +5%, 1/4 w. {Used in Gl and
c47 19A700015P12 Teflon/Mica: 22 pP £5%, 250 VDCW. thry a3},
18
ffffffffff CBPACITORS =~ - -~ - - - - - - ce8 19A701413020 Mica: 30 pF +5%, 100 VDCH. RS 198700113715 Compoaition: 10 ohms +§%, 1/2 w.
cl 184701413822 Mica: 36 pF *5%, 100 VDCH. (Used in Gl and 82). c45 19A700015P3 Teflon/Mica: 8.2 pF 45%, 250 ¥oew. L e e e e e e RELAYS - - - - - - = = - - RE 19R701250P444 HMetal Eilm: 2BOK ohms 1%, 1/4 w.
and
(28 194701413028 Mica: 56 pF +5%, 100 VDOW. (Used in G3). cs0 19R701602P13 ceramic: 470 pF +20%, 1000 YDCW; sim to JF Rl 15R700061P1 Hermetic sealed: 18¢ to 341 ohms coil resistance, R7
thru Discap. 8-16.3 ¥de; gim to G 38AV1760A2, CP Clare
a2 1587016240314 Ceramic, disc: 18 pi' $3%, 500 VDCH, temp coaf 52 HFW-1201558, or Botter-Brumfield HCHELED. R H212CRP156C Depoaited carbon: 560 ohms #5%, 1/4 w.
N220 PPM +30/%cC.
R 53 19A700064P4 Electrolytic: 100 uF, -10+150%, 250 VOCH. RY H212CRP1L47C Depedited carkon: 470 ohms 5%, L/4 w.
a3 193701602813 Ceramic: 470 pF #20%, 1000 ¥DCW; sim to JF | | 77 | TR memEmmmRAmEEn AEE e e e eeme oot oo b e e e e e e s INDUCTORS - - - - - - - - - -
and Discap. <54 19A70L602PL13 Ceramic: 470 pF #20%, 1000 VDCW; sim to JF R10 H212CRE210C Deposited carbon: 1K shms 5%, 1/4 w.
c4 Discap. LL 15770608521 Coil, choke: 0,822 uH #30%; sim to Paul Smith
; LH-2. R1L 19R7001L3P1S Composition: 10 ohms +5%, 1/2 w.
cs 19A701602P13 Ceramic: 470 pF +20%, 1000 ¥DCW: sim to JF 55 19701413022 Mica: 36 pF 45%, 100 VDCW. (Used in GL}.
Discap, (Used in G1). L3 13A70109101 Coil. Includes 19AT00L22PL Torroidal eore. R12 19R700106P31 Composition: 47 ohms 5%, 1/4 w, (Used in G3).
. . 56 19AT01413P34 Hica: 100 pF #5%, 100 VDCW. (Used in G1). .
cs 19A701413P34 HMica: 106 pF +5%, 100 vDCW. (Used in ol and 02). L 19A70L846PL coil. RLZ¥ 19R700106P23 Compasition: 22 ohms +5%, 1/4 w. (Used in 62).
<57 19A701413P36 Hica: 120 pF 3%, 100 VDCW. (Usad in G1).
13 L9A701413P37 Mica: 130 pF #5%, 100 VDCW. (Used in G3}. LS 19A7010%1G% Coil. Includes 19AT00372P1 Torroidal core. RL3 H212CRPLEZ2C Deposited carbon: B20 ohms 5%, 1/4 w.
<58 19ATO0015P37 Teflon/Mica: 320 pF +5%, 250 VDCW. (Used in Gl}. )
[:3] 19A701534P13 Tantalum: .68 uF +20%, 35 VDCK. L7 19A7010910% Coil. Includes 19A70Q122PL Torroidal core. RL4 H2120RP218C Deposited carbon: L1.BK chms £5%, 1/4 .
. . <59 LI9ATOLALIP3IE Mica: 120 pF #5%, 100 VDCW. (Used in €l). and
ca 19K701602PL3 Ceramic: 470 pF +20%, 1000 VDCW; sim to JF La R1S H212CRP122C Deposited carbon: 220 ohms +5%. 1/4 w.
Discap, 60 19R700015P37 Teflon/Mica: 220 pF #5%, 250 VDOW. (Osed in Gl). )
LS 19AT01846P1 Coil. R16 H212CRP266C Deposited carhon! 6.BK chms #5%, 1/4 w. (Used in
c3 19A701602P8 Ceramic: 150 pF +10%, 1000 VDCW. c6lL 19A700006F34 Mica: 1530 pF 45%, 100 vDCW: sim to Underwoad @l and 93),
3HS0020. (Used in G1). Ll2 19A701091d1 Coil. Includes 19AT00122P1 Torroidal core.
Lo 19R700006P26 Mica: 47 pF 15?, 100 VDCH: sim to Underwsod and R16 H212CRP23%C Depusited carbon: 3.9K ohms #5%, 1/4 «. (Used in
3H80020. (Used ir Gl and G2}. 662 19A700006P41 Mica: 180 pF 45%, 100 VDCW; sim to Underwood L13
. . 3u80020. (Used in G1).
cin 19A700006P28 Mica: 56 pF +5%, 100 VDCW; sim to Underwocod Ll4 194701848P1 Coil. R17 15A700106P15 Composition: 10 ohms +5%, 1/4 w.
3H80020. (Used in G3). c62 19870160278 Ceramic: 150 pF +10%, 1000 VDCW. (Used in Gl).
. Ll6 19A702201P1 Coil. R1E 12A700113F15 compositien: 10 ohms #5%, 1/2 .
€11 132701413P43 Mica: 200 pF 5%, 10D VDCW. [+11] 19A760015P41 Teflon/ica: 330 pF 5%, 250 VDCW. (Used in G1}.
and L17 19A701418P3 Cail. RiS 19AT01BE4F2 Thermigtor: 50K ohms #10%; sim to Midwaest
c12 198701534P3 Tantalum: ©0.47 uP +20%, 35 VDCH. 65 Components 1H-503.
i L18 1SA7T0L41SP3 Coil.
cl3 19A703314P6 Elactrolytic: 1 uF -10+50% tol, 50 VDCW: sim to c66 19R700006P41 Mica: 180 pF 5%, 100 VDCH: sim to Undecwood theu R20 H212CRPLS6C Deposited carbon: 560 ohms +5%, 1/4 w. {Used in
Panascnic LS Series. 5ES0020¢. (Used in G1). 1,20 a1},
cl4 19R761602P13 Caramic: 470 pP +208, 1000 VDCH; sim to JF c6? 19A700006F38 Micat 150 pF +5%, 100 VDCW: sim to Underwood L21 L9AT0L420P5 Goil. R20 H212¢RPL33C Deposited carbon: 330 ohms +5%, 1/4 w. (Used in
Digcap. 3HS0020. (Used in G1). G2 and @3).
. L22 19K70L418P3 <oil,
€15 19A701602P8 Caramic: 150 pF +10%, 1000 VDCW. (Used in @l). <63 19A701602P8 Ceramic: 150 pP +10%, 1000 VDCW. (Used in Gl). R21 H212CRP310C Deposited carbon: 10K ohms +5%, 1/4 w. (Used in
L23 19A70LB49PL Soil. &1},
cl15 19270012192 Caramic: 0.01 uF +20%, 50 ¥DCW. (Used in 62 and c6s 19A700006F4L Mica: 180 pF +5%, 1060 VDCW; sim to Underwood and
G3). thru 3HS0020. (Used in Gl). L24 RZ1 H212CRPZ56C Deposited carbon: 5.6K ohms +5%, 1/4 w. (Used in
c72 ¢2 and G3}.
clé 19AT00006P3T Mica: 130 pF $5%, 100 VDCW; sim to Undervaod L25 19470220121 Coil, (Used in G1).
3HB0020. (Used in Gl and G2). c73 19A700015P37 Teflon/Mica! 220 pF +5%, 250 VDCW. (Used in G1). R22 H2L2CRP210C Deposited carbon: 1K ohms 5%, 1/d w.
and L26 19470L851P1 Coil. (Used in G1).
cl16 1SATODCOER3S Mica: 150 pF 45%, 100 VDCW: sim to Underwood c14 and R23 19BB00TEAPLOS variable: 10K ohms #20%, 1/2 w.
3HS80020. {Used in G3). n27
R €75 19A701602P13 Ceramic: 470 pF +20%, 1000 VDCW; sim to JF R24 198700113R15 Composition: 19 ohms #5%, 1/2 w. (Used in G1).
c17 19AT01602P13 Ceramic: 470 pF +20%, 1000 VDCW: sim to JF Discap. (Used im G1). L28 19570142003 Coil. (Used in ¢1), and
and Dlacap. and R25
c18 c76 19R702250P113 Polyester: 0.1 uF +10%, 50 VDCW. (Used in G1). L29
) R26 198700106P32 Composition: 51 ohms #5%, 1/4 w.
cle 19A701534P2 Tantalum: 0.47 uF £20%, 35 VDCW, a7 19A703314P10 Electrolytic: 10 uF -10+50%, 50 VDCW; sim to L3D 19R700024P1 Ceil, RF: 100 nH +10%, 100 v. {(Used in ©1}.
. Panaszonic LS Series. {(Uszad in G1). and
©20 19A703314P10 Electrolytic: 10 uf -10+50%, 50 VDCW; sim to 23 1 e TRANSFORMERS - - - = - -~ - -
Panagonic LS Series. c18 19A701413P34 Mica: 100 pF #5%, 100 VDCW. (Used in Gl}.
and L32 19A701091G1 Coil. (Used in Gi}. T1 19AT02009GL Coil. Includes: 19BB0O0630P2 tuning slug-
€21 19A702250P113 Polyester: 0.1 uF +10%, 50 YDCW, c19 and
. 133 T2 19470187861, cail. (Used in €1).
<22 19R7T01602P13 Ceramic: 470 pF #20%, 1000 VDCW; sim to JF cag 19A701413P35 Mica: 110 pF 458, 100 VDCW. (Used in 61).
Discap. - L34 19A701852P1 coil. (Used in G1}.
c8l 19A701413F¢6 Mica: 10 pF +5%, 100 VDCW. (Used in G1). T [ N O CABLES = = = = = = = = - -
<23 1SA701413P43 Wica: 200 pF #5%, 100 VDOW. L35
c82 158701413P43 Mica: 200 pF £5%, 100 VDCHW. (Used in &1). Wi Part of Printed Wire Board.
<24 19A700006P38 Mica: 150 pF #5%, 100 VDCW; sim to Underwood L38 19K701420P4 Codl. {Used in 61). thru
3H50020. (Used in Gl and G2). c83 19A761602P13 Ceramic: 470 pF £20%, 1000 VDCOW; sim to JF and we
. ) and Discap. L39
24 19A700006P41 Miva: 180 pF +5%, 100 VDCW; aim to Underwood cB4
3HS0020. (Used in G3). L40 19ATO1851P1L Coil. (Used in G1). Wl 19A701083P1 Strap. {Used in Gl}.
. CBS 19a700215P46 Ceramic: 33 pF £10%, 100 VDCW, temp coef © and
©25 15A700006F38 Mica: 150 pF +5%, 100 VDOW: sim to Underwood PPHAC, {Used in Cl1). L4l W2 19AT01093P% Strap.
3HS0020.
-1 15A701602P13 Ceramic: 470 pP +20%, 1000 VDCW: sim to JF L42 19AT00024P1 Coil, RF: 100 n# +10%, 100 v. W3 19A701851P2 Jumper. (Used in Gl).
c26 19A701602P8 Ceramic: 130 DF 108, 1000 VDCW. {Used im Gl). and Diseap.
ce7 W4 19R701851P3 Jumper. {Usad in G1).
€26 152700121P2 Ceramic: 0.0l uf #20%, 50 VBCW. (Used in G2 and | | V0 e TRANSISTORS — - - - - - - — -
43). . WS 19A701851P4 Jumpar .
___________ DIODES - - = = = = = = = - QL 1%2701891F1 Silicon, NPN: VHF Amplifier, 5 watt.
c27 19A701602P13 Ceramic: 470 pF x20%, 1000 VDCW; sim to JF HE L9R702075G1 ¢able, (Used in GZ and 63).
thru Discap. Dl 13A700047P2 Silicon: 100 mW; sim to DO-15. Q2 13a701891P4 silicen, VHF Amplifier, 14.5 watt.
28 . W7 19R701871P2 cahle.
D2 198700028P1 Silicen: 75 mh, 75 PIV: sim to 1N4l48. 03 19A704867P1 8ilicen, 50 watt, VHF amplifier.
<30 14A701413P38 Mica: 150 pP 15%, 100 VOCH. (Used in Gl and 62). WB 1947010693P1 Strap. (Used in G2 and G3}.
. D3 15A700025P16 Silicon, zener: 400 mR max; sim to BZX5S-CSVL. Q4 L13AT00054P1 Silicon, NPN: 60 watt; sim to BD-201.
€30 15R701413P41 Mica: 180 pf 5%, 100 VDOW. (Used in G3), )
h2] 19R700028P1 Silicen: 75 mA, 75 PIV; sim to LN4148. (Used in Qs 19A134387P1 Silicon, WPN. (Used in G1}. e e e = 4+ a n - - — FILTERS = - = = = = = = = =
el 19R701413P43 Hica: 200 pF 5%, 100 VDCH. al). and
X Q8 z1 15A702003G1 Load Network. {(Used in GL).
c32 19R701413P20 Mica: 30 pF 45%, 100 VDCH, (Used in G1}. 04 19R70004792 silicen: 100 mW; sim to DO-1%. (Used in GZ and and
43}, o1} 19AT00020P1 Silieon, 500 mW; sim to BOSS8A. 22
*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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SYMBOL | GE PART NO. DESCRIPTION

23 19AT01002¢4 Filter Asszembly. (Ueged in G1).
and
24

5 Part of Printed Wice Board.

thru
Z1l9

------- RF BOARD MISCELLANEQUS - - - - - -

3 13B800675FP1 Shieid. {Used around €47, €48, L1%, LZl}.

B 19AT01305P1 Tarminal . {(Osed with J7)_

Az FEED-THRU GAPACITOR ASSEMBLY
13270321861

HANDLE LOCR ASSEMBLY
19D900349G3 LOW POWER
19D%00349G4 HIGH POWER

13C8S0627PL Handle.

18a700132pP8l8 Dowel pin.

13AT01347F1 Lock pin.

12AT00140P2 Compression spring. (Used with lock pin).

13¢850941P1 Eetainer ring. ({Secures compression spring).

13C85069%G1 Lock Support.

13A702362P408 Machine screw: M3.5-0.6 x B.

15BB00004F5 Lock.
~~~~~ - - - - MISCELLANEOUS - - - — - — = - =

19R7T02381P525 Screw, thd, form: No. M3.5-0,6 % 25. (Secures
Loaw-pass filter housing).

19D900262P1 Low-pass filter housing.

19ATO0068P]1 Insulator, bushing. <{Used with Q4}.

1970011593 Insulator, plate. (Uzed with £l and Q2}.

19A704572F1 Eyelet. {Secures A2 to Al).

19AT05R463P1 Ingulater plate. (Used with Q4).

13AT01400P2 Insulated spacer. (At 24 - J&}.

19A701368F1 Gasket. {Used with J2).

1%AT023B1P510 Sorew, thread forming: TORK DRIVE No. M3.5 -
0.6 x 10. (Secures J2).

194701093P4 Strap. {Used wdith Q1 and Q2).

18A701706P1 Heat sink. (Used with Ql and ¢2).

1SAT02381P508 Screw, thd. form: No. 3.5-0.6 x 8. {Secures A2
to frame). )

15a701983P1 Washer. (Used with gl and Q2)}.

13A702364P208 Machine screw! TORX Drive, M2.5 - 0.45 x 8.
{Secures Q3, 0% and Q§).

13AT02364P210 Machine sgrew, metrie: M2.5-.45 x 10. (Secures
Ql and Q2}.

13A701502P1 Plastic bumper.

PRODUCTION CHANGES

Changes intha equipmen to inmprove perlomance or to simplity circuits are identifed by a "Revision Lefter”,
which is stamped after the model number of the unit. The revision stamped ¢n the unit includes afl previous.
revisions, Reter 1o the Parts List for the descriptions ol pants aflecied by these revisions,

REV. A - Specle

To improve transmitter stability, changed R4 from 15
ohms {19AT00106P1S) to 12 obms (ISATODLO6PLT} and
changed R1Z from 47 ohms {1l9A700306P21) to 22 ohis
(19RTOOLIOGP23 )




