The secondary of transformer T2 is loaded with a low value of rvsistance, R7, to
result in a secondary voltage (eg) 1809 out of phasc with primary current. The line
voltage is sampled by the voltage divider C15 and C1 and appears at the junction of
CR2 and L2, The sampled portion of the line voltage is 1800 out of phase with the
secondary voltage across 12, On one-halfl of the r{ cycle the induced voltage is
greater in magnitude than the sampled voltage; therefore, diode CR2 is forward biased
to produce a positive output when forward power is present,

Reflected Power Discriminator, Part of A3AGAL and A3AGA2, WRefer to figure 1-21,
The reflected power discriminator develops a dc output proportional to the deviation of
the vawr from 1.0 to 1. The vswr deviates from 1.0 to 1 when the antenna impedance
is not 50 oluns and resistive; therelore, a reflected power outpul is developed when the
antenna circuit is not resonant with a resistance of 50 ohms,
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Figure 1-21. Rellected Power Discriminator, .l’:lrl ol A3AGAL
sned ABAGAZ, Simplilicd Schematic Diagra,

1-40



The gecondary of transformer T1 is loaded with a low value resistor, R8, to result in
a secondary voltiyte (cg) in phase with the line current iy,. The line voltage is sampled,
with no phase shift, hy vollage divider C14 and C6. Cl4 is factory adjusted to create

a sampled voltage (at junction of CR4 and R3) cyual to the induced voltage on T1 when
the vswr is 1.0 to 1; therelore, CRR4 is cut off, and there is no output.

When the antenna circuit is roesonant with a resistance less than 50 ohms, the rf.
current increases and the ¢l vollage tends to decrcase, The induced voltage in the
secondary of T1 is greater in magnitude than the sampled voltage. Therefore, on the
positive half of the rf cycle, diode CRR4 is [orward biased., The conduction of CR4 de-
velops a positive oulpul proportionail Lo the reflected power.

When the antenna circuit is resonant with a resistance more than 50 ohms, the rf
current decreascs and the r[ voltage tends to increase. The Induced voltage eq is less
than sampled voltage ¢q. Therclore, on the negative half of the rf cycle, diode CR4 is
forward biased. The conduction of CRR4 develops a positive output proportional to the
reflected power.

When the antenna circuit is reactive (nonresonant), the rf line voltage is out of phase
with the rf line current, During a portion of cach cycle, the induced voltage i8 more
positive than the sampled voltage, and diode Cit4 is [orward biased. The conduction of
CR4 develops a positive outpul proportional to the reflected power.

e. ALC Dctector. The A1C detector develops it de output proportional to the rf voltage.
The rf is rectliflied by CI17 and referenced by zener diode VR1, The ALC detector
voltage controls the oulput of the power amplifier during tune and low power (2 watts)
modes,

1.7.4.3.1.4 R[ Tuning Network

Refer to figure 1-22 Tuning capacitor ABAT(C1) and tuning coil A3A8(L1) are servo driven
elements that provide exact impoedance matehing to the 50-ohm output of the solid-state
power ampliflier. Autotransformer A3AY contains capacitive and inductive components which
are frequency bandswitched clements that translate antenna impedances to within the tuning
range of C1 and L1. The inductive component, autotransformer (A3A9T1), is used ex-
clusively for tuning the 8-fool whip antenna (rom 2 to 8 Mifz. The antenna switch located on

A3 is a mechanically interlocked switch that scleets the proper tuning element in autotrans-
former A3A9. The switeh is activated by the whip antenna. When the whip antenna Is not
connected, the capacilive companents (ASANCT through CH and C7) arc automatically con-
nected to the dipole antenna BBNC conncector,

a. Autotransformer A3AY. Refer to figure 1-22 in this section and to figures 4-16 and
4-24, schoematics scection.  ‘The autotransformer provides two frequency seclective
networks, onc for usce wilh a dipole antenna (capacitors C1 through C5 and C7) and one
for use with a whip antenna (autotransformer Tl and capacitor CG).

The required vitlue of capacitance (C1 through €5 and C7) is sclected by bandswitch
A3AS5. The capacitance translates the dipole antenna impedances to within the tuning
range of variable elements 1,1 and C1. The same is true for selecting autotrans{ormer
taps when using the whip antenmi.  Once antenna impedances are inside the tuning
range, loading and phaging crror signals run L1 and C1 to obtain the 50-ohm input
inmpedance to the antenna,
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Figure 1-22. RI[ Tuning Network, Simplified Schematic Diagr-am

Figure 1-23 shows how .1, C1, and capacitance (AJAYCL through C5 a'nd C7) are used
to tune the antenna at one example (requeney.  Fipgure 1-24 shows the t:ming procedure
using the 8-foot whip antenna below 8.0 Mliz, ‘The auto transformer is: switched out
above 8.0 Milz,

When a whip antennit is connecled, the sinplitier-coupler antenna switch is mechanienlly
switched to the nornctlly open position, ‘I'he rf is applied to switch wal‘'ers S1A and S1B
of A3A9, Swilch 81 is driven by bandswiteh motor AASBL, At tuncd frequencies from
2 to 7.9999 Mllz, the rf is coupled through SIB o autotransformer T1.. The autotrans-
former passcs the rf through S1A to the whip antenna connector.  IFrona 8 to 23, 9999
MHz, the rf is appliced dircectly to S1A.  From 24 (o 29,9999 MHz, cap:xitor C6 pro-
vides capacitance lor tuning the whip antenna,

When using the dipole antenna, the antenna switeh remains in the nornually closed posi-
tion. ‘The vl is applicd to a contact on switeh wafer S1C.  Capacitors ~A3A9 C1 through
C5 and C7 translate the antemni impedance within the tuning range of Cland L1, The
wiper arm of S1C applices the rl to the dipole antenna BNC conncctor. .

Tuning Capacitor AIAT, Reler (o ligure 1-22, schematies scecetion.  ‘1'be tuning capaci-
tor is controlled by voltages (C1 max run and C1 min run) from scervo amplifier A3AL.
When a positive voltage is applied to AJA7P1-Y (C1l max run) and a gromd to A3A7P1-10,
current flows through the wiper arm of STA to molor B, Under this coendition when B1
runs, the capacitance of Clis mechanically adjusted toward maximum eapacitance,
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S1A is mechanically connected to Bl. S1A may rotate until the contact going to
CR4 becomes open al maximwumn capacilance. When the contact opens, the voltage
to Bl is removed and B stops, Switeh S rotates while Bt is running. A ground
established through S1I from ASATI1-2, applies a ground at ASATP1-5 to tell
control logic A3AZ2 when €1 is maximum,

When a positive vollige is applicd to ASATP1-10 (C1 min run); current flows through

Bl (red dot sidc) to the wiper arm of S1A and out through CR3. C1 max run (A3A7P1-9)
is ground. Bl now runs to [orce C1 towards minimum and also rotates switches S1A
and S1B. Switch S1A may countinue to rotate until the contact going to CR3 becomes
open, disabling B1, Switch St113 applies a ground to AJA711~6 to tell control logic
A3A2 when C1 reaches a capacitance of 145 to 275 pf or less.

When logic conditions on control logic A3A2 arc such that there is no forcing of the
capacitor to max or min positions, the phasing voltage sample from the discriminator
controls C1 position., Opceration of the tuning capacitor is as discussed above, except
that C1 is adjusted (toward max or min) only when a phasing voltage exists.

c. Tuning Coil A3A8. Rcfer Lo figurce 4-23, schematics section. The tuning coil is posi-
tioned by L1 max run and I.1 min run control voltages from servo amplifier ASAL.
When a positive voltage is applicd to A3A81°1-10 (1.1 max run) current flows through
CR1 and S1 to motor B1. L1 min run (A3A8DP1-4) is ground. This condition forces
Bl to run to maximum,. Al max inductance, the follower arm places a ground on
A3A8P1-2 (LT MAX) and pulls switch 81 down to Ct2, The ground at A3ASP1-2 tells
control logic A3A2 that 1.1 is at maximum. When S1 is actuated, the current path is
broken and the motor stops ruming. When a pusitive voltage is applied to A3A8P14
(L1 min run), current {lows theough scervo Bl, switch 82, and diode CR3, L1 max
run (A3A8P1-10) is ground, ‘This forces servo Bl to ruan to minimum. At minimum
inductance, the follower arm places a ground on A3A8P1-9 (1.1 MIN) and pulls switch
S2 down to CIR4. The ground at ABASPL-9 tells control A3A2 that L1 is at minimum,
When 82 is actuated, the current path is broken and the motor stops running,

When logic conditions on control logic A3A2 are such that there is no forcing of the
inductor to max or min positions, the loading voltage sample from discriminator A3A6
controls the tuning of L1. Operation of the tuning coil is as discussed above, except
that L1 is adjusted (loward max or min) only when a loading voltage exists, The
positive or negative vollage sample will cause 1.1 to run only until proper loading
occurs (rf circuit impedance returns to 50 ohms).

A tab above the tuning coil is connected to the L1 Position output of AJA8, When a
frequency 12 Mz or greater is sclected a ground is applied by bandswitch A3AS to the
center-{ap on the tuning coil 1.1, Should the roller make contact with the tab above

12 MHz, the ground is transferred to the IIT Posilion output and applied to control
logic A3A2. l.ogic from ARA2 then disables the loading servo amplifier and the coil
stops.

1,7.4.3.1.5 Control Logic A3A2

Refer to ligurc 4-17 schematies section, Control logic A3A2 reccives hinary coded decimal
(bed) [requency information, rechannel pulse (RCP STRETCH) and key line control from
radio receiver-transmitier A1, serva cmtble from servo amplifier A3A1L, and tuning coil/
capacitor position logic Trom ABAT aud AJAN. Uhe logic control supplies control logic
signals for the amplificr-coupler, such as frequeney band logic and servo command logic,

a. Frequency Decoding, Refer to figure 1-26. The bhed inpul from control A2 is decoded
into frequencey band infornation, sce table -3, Band logic controls B1 on bandswileh
module A3AS,  High level Togic is applicd to the appropriate (requency line/lines on
connector 'l of control logic A3A2, This logic is applied to various logic gates where
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FREQ FREQ s CONN
BAND RANGE PIN
1A 2,0 to 2,39 Mliz P2-13
1B 2.4t02,9 Mliz P2-9
2 3.0t0 3.9 Mliz p2-10
3 4.0 to 5,9 Mliz P2-25
4 6.0to 7,9 MHz P2-11
5 8,0to 11.9 MHz P2-28
6 12,0 to 15.9 MHz P2-26
7 16.0 to 23,9 Mliz P2-20
8 24.0 to 29.9 Miiz P2-27

Table 1-3. Frequency Bands

it is decoded and & logic 1 is applicd to the proper connector pin on P2, This in turn
enables B1 on bandswitch module A3A5. For example; assume an opcrating frequency
of 2.8 MUz, Reler to ligure 1-26. A logic 1 is applied to the 2,0 MIH{z and 0,8 MHz
input (’1-3/5), all other [rogquency inputs are logic 0.

The bed frequency logic, as shown in figure 1-26 is applied directly or indirectly through
logic gates to the output gates for cach (requency band. Note that output gate USA,
figure 1-26, is the only oulput gate with all logic 0 inputs to connector P1. Refer to the
truth table in figure 1-26, A logic 1 outpul from USA enables the 2.4 to 2, 9 Mliz [re-
quency band (113). All other outputs are logic 0 and the {requency bands (1A and 2
through 8) are disabled. Operation for decoding any frequency (2 to 29.9 MHz) is

- similar to the above example except the logic flow will change and the proper band for

the sclected [roequency will he enabled,

At [requencices above 12 Milz, a high level logic is applied Lo the forcing circuits of the
variable tuning clements (C1/1.1) where it is used under certain conditions. This is
covered in later paragraphs,

Tune Logic. Refer to figure 1-27. Coupler tuning is accomplished by four tuning steps
(bandswitch, standby, tune, and operate) that control the logic to the servo amplifiers
and ALC circuits,

Initial turn-on of primaury power or the sclection of a dillerent frequency gencrates a
rechannel pulse. The rechannel pulse sets the iimplificr-coupler (o tune step 1, hand-
switch, The tuning scquence is illustraled in figure 1-27, A bandswitch complete sig-
nal plus coil (1.1) position signal atlows the logice Lo advance to step 2, standby. The
sequence logic waits in standby tor a key (key interlock) (rom the operator. The tuning
elements are still positioned in the tuned condition for the last frequency.  Upon receipt
of a key (key interlock) the logic sequence goes o step 3, tune.  \When the tuning se-
quence is not in handswiteh and all andswitehing is complete, and @ key interlock i8
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present, transistor switch Q2 applies a ground to A3A2P1-11. This ground actuates
keyline relays in power amplifier A3A4 to pass the rf to bandswitch ASAS,

In tune, the following signals are uscd to control the tune cycle:

Servo amplificr cnable cnables servos and allows elements Cl and L1 to tune
Tune-in-progress (TID) places power amplifier in a tune mode

signal to power amplifier

TIP to radio receiver- places radio receiver-transmitter Al in & tune mode,
transmitter Al which supplies a CW tone for tuning

Sidetone control to radio r{ present in recciver-transmitter Al sidetone con-
receiver-transmitter Al trol circuits, which in turn generates a sidetone in

the operators headset.

Forward rl power and low vawr {VSWR) logic (rom scervo amplifier ASAl indicates that
rf is present and the transmission line to the power amplificr is tuned to 50+ JO ohms

to within 1.3:1 vswr. Approximately 1 second after the amplifier-coupler is tuned to

1, 3:1 vswr with forward power prescnt, the tuning sequence advances to step 4, operate.
In operate, anytime the vaswr indicites a mismateh of greater than approximately 2:1

for more than the allotted time delay, the servo amplifiers are enabled. The amplifier-
coupler retunes until the vswr is low and the {ixed delay expires, thea it returns to
normal operate. The vswr logic to enable the servos is delayed each time the vswr
Increascs or decrcasces to provide noise immunity and allow the serveos to pull-in as
accurately as possible,

The tune cycle is timect by a fault circuit, sce ligurce 1-27. If the tune cycle exceeds 15
to 36 scconds the system will Gt If a fault occurs, the tuning scquence must be re-
set with a tunc start (rechannel) pulse,

1.

1-60

Bandswitch Step., IRcfer to figure 1-28, The rechannel pulse (RCP §’1‘1{E‘TCH) applies
a 50 ms ground (logic 0) to U201). This scts the bandswitch [lip-flop (U20D and
U21C). This same low level pulse is applied to U208 and resets the fault flip-flop
(U20A and U20B). Simultancously a logic 0 is gated through Ui4D and U15E and re-~
sets the standby, tune, and operate {lip-flops. When the bandswiteh {lip-flop is set,
the logic 1 output of U201 is applicd to scervo enable U9, The output of U9B drives
the circuit to encrgize relay ABA3AIKL, This enables +25.2 V de (KEYED). Gate
U20D also supplics a logic 1 to U21A. ‘The logic 0 output of U21C is applied to the

“input of U11D), I the frequency is higher than 12 MHz and the roller on the tuning

coil is contacting the L1 position tah, a logic 0 [rom U11D is applied to the other
input of U11lD), ‘The logic 1 out of UL1D enables the servo and [orces the roller toward
MIN until it breaks contact with the tab, at approximately mid-coil. The output of
U13D changes to a logic 1 and is applicd to the input of U21A. The logic 0 output of
U21C is also applicd to UI18C to hold the power amplifier in an unkeyed condition.

When bandswiteh motor Bl on A3AS stops ruaning, ground is removed {rom the band-
switch complete circuit amd a lowic 1 is applied to the input of U21A. When the band-
swilch lip-Llop is sct, bamdswiteh is complete, and the roller on the tuning coil is
not making contact with the 1,1 position tab (if over 12 Mllz) all inputs to U21A arc
logic 1. When all inputs to U21A arce at logic 1, the tuning sequence advances to
standby.

Standby Step.  The logic 0 output of U21A sets standby lip-flop (U20C and U21B),
The logic 0 oulput of U20C is applicd to the input of UL7C. The logic 0 output of
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U21B is fcd back to U21C to rescet the bandswitch lip~flop. In standby the radio may
receive but transmission is inhibited. ‘The tuning clements are still in their pre-
viously tuncd positions unless the radio is in the RCV only mode. In the RCV only
mode the tuning coil and capacitor are homed to maximum, however, the RCV only
mode is used only during testing with Radio Test Set AN/PRM-501,

When the standby flip-flop is sct and the radio keyed (key interlock) both inputs to
U17C are logic 1. When both inputs to U17C are at logic 1 the tuning sequence ad-
vances to tunc,

When a ground is applicd to the keyline, a logic 0 is gated through U15SF and U14C

to set key interlock {lip-flop U148 and UL8B. The logic 1 output of U14B is applied
back to the input of U17C and also to U18C to remove the power amplifier key inhibit,
Tune Step. When both inputs to U17C are at logic 1, the logic 0 output sets tune flip-
flop U178 and U18A. The logic 1 output of U171 is applied through CR30 to enable
the servos and applicd through R20 to the input of Ul4A, The logic 0 output of U18A
supplies the fcedback to resct the standby [lip-flop and also applies a logic 0 to U7F,
The logic is inverted hy U7F, amplilied by Q1, and switched by Q3, placing a ground
on the keyline and applying 11P logic low Lo radio receiver-transmitter A1, The
radio receiver-transmitter turns on the rf and allows the amplifier-coupler tuning
elements to tune. Discriminator A3AG samples the rf and provides phasing and load-
ing information to scrvo amplifier A3A1, A3A1l determines when the vawr is 1, 3:1.
When the vawr is corrcect auxd forward power is present, an advance to operate signal
(logic 1) is applied lo the input of Ul4A,

When the tunc flip-flop is sct and an advance to operate logic 1 is supplied by A3Al
both inputs to UI4A are at logic 1. When both inpuls to Ul4A arc at logic 1 the tuning
scquence advances to step 4, operate.

Operate Step.  The logic 0 output of Ul4A scts the operate flip-flop, U17D and U17A.
The logic 1 output of Ul 7D (opcerate or tune) is applied through Ul1B to the L1/C1
forcing circuits, ‘The logic 0 output from UL7A is {ed back to U18A to reset the tune
flip~[lop. This resct condition releases the hold on the keyline and TIP line applied
by transistor switch Q3. In opcerate step, the amplifier-coupler is tuned and ready
to transmit or receive as long as the vswr remains 1,3:1. Should the vawr vary,
and forward power is present, the servos will be enabled until the ampliflier-coupler
is rctuncd to the correcet vswr,

Tuning Coil/Capacitor Forcing logic. logic gating on control logic A3A2 determine
the conditions under which the tuning clements (C1/1.1) are forced to run toward
maximum or minimum position, ‘The developed forcing logic is applied to servo
amplificr A3AL,

Refer to ligure 1-29. When the following logic conditions are set, C1 max forcing
logic is applicd to the servo amplifier forcing C1 to maximum: L1-Min, C1-Min,
(12 to 29,9 Mliz) and (opcrate or tunc) step.  With these conditions, logic 0's are
applied to the inputs of UL1A and U10A, The logic 1 outputs of U11A and Ul0A are
applicd to UL9B, ‘The logic 0 output of U198 sets flip-flop U19C and U16A, The
logic 1 output of ULHC is applicd through ABA2P3-15 to servo amplifier A3A1 which
forces Cl to maximum position, 1{ L1 runs off minimum or C1 hits maximum, the
force flip-flop will reset disabling the forcing functions.,

Refer to figurce 1-30. When the following logic conditions are set, L1 Max forcing
logic is applicd to the scrvo amplilier forcing 1.1 to maximum: L1 at Min, C1 at
Max while in operate or tune.  With these conditions, logic 0's are applied to the
inputs of U101 and U221, The logic 1 outputs of U10B and U22E are applied to UlYA,
The logie 0 output of UL9A sots Tlip-flop U191 and U163, The logic 1 output of U19D
is applicd through A3A210-8 Lo servo amplilier A3AL which [orces L1 to maximum
position,
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Figure 1-30. L1 Max Forcing Logic, Simplified Schematic Diagram

Refer to figure 1-31. When the following logic conditions are appropriately set, Li
Min forcing logic is applicd to the servo anmplilier forcing L1 toward ainimum
position: {requency below 12 Milz (12 to 29,9 Milz), 1.1 Position, 1.1 Wax, C1 Max
and (operate or tunc). With these conditions, a logic 1 is inverted threagh U22F and
applied, along with a logic 0 from the 12 to 29,9 Milz logice, to the inpat of U13D,
The logic 1 output of U1l3D and a logic 0 from 1.1 Max are applied to UBC, Logic
0's from C1 Max and (operate or tunc) are applied to the inputs of ULO'R. The logic 1
output of U101 and the logie 1 output of U13C arc applicd to the input af U1L3B, The
logic 0 out of U13D scts flip-flop ULI3A and UL6GC, The logic 1 output af U13A is
applied through A3A21°3-9 to servo amplifier A3Al which forces L1 toward minimum
position. If the frequency is above 12 Mz and 1.1 roller is making conmct with the
tab and in bandswitch tuning step, logic 0's are applied to U11D, The lsgic 1 output
of U11D is applicd through ASAZPR-9 to the servo amplilier which lorc s L1 toward
minimum position until the roller hreaks contact with the tab.  Above 228 MHz the coil
will force to min if Ct hits max while in the tune or operate step.  Theflip-flop will
reset if 1.1 hils min or C1 comes off max or phasing scnse becomes posive,
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Figure 1-31. L1 Min Forcing Logic, Simplified Schematic Diagram

Positive phasing sense logic [rom servo amplifier A3AL applics a logic 1 to UioB,
The logic 0 output of U101 is inverted by U13B (1.1 Min Force) and U19A (L1 Max
Force) and resets the 1.1 forcing (lip-{lops, disabling the forcing logic and allowing
the servos to control the tuning.
Fault Logic. Refer to ligure 1-28. When the servos are enabled a logic 0 is applied by
the servo amplilier to U22A in the fault circuit. The logic 0 is inverted by U22A and
applied to the fault timing nctwork. If the radio fails to tune within 15 to 36 seconds,
the logic 1 is inverted by U22C and applied to the fault flip-flop, U20A and U20B, The
logic 1 output of U20A (tunc [ault) is applied Lo Lthe system. If a tune fault ocours, a
logic 0 from U208 rescts all the tune step (lip-{lops to 0 status and tuning stops. A new
tune start pulse must he initinted to start a new tuning sequence. At any time the rf
signal level becomes too high, overvoltage deteclor ASA3A2 applies a logic high through
CR38 to U22C, This will also fault the tuning sequence.

Overvoltage deteclor ABABAZ2, refer to ligure 4-15 in diagrams section, provides rf
sampling to protect amplilicr-coupler Al [rom damage due to abnormally high signal
levels., The rf (approximately 850 volts peitk) is sampled at the junction of the tuning
coil and the tuning capacitor, and appliced to ABA3A2. The rf is then (iltered, rectiliced
by CRS5, and integrated by C to provide a normalized de voltage to the noninverting
input of UIA, A liltered 5.1 V de is doveloped across zener VR1 and the inverting

foput of ULA, When the rectificd de voltage exeeeds 5.1 volts, comparator UlA develops
a positive output voltage, This positive vollage is applied to the control logic card as a
fault initiate command, indicating an abnormally high level of rf.



1.7.4.3.1.6 Servo Amplifier A3A1L

Refer to figure 4-17%, schematies section, The servo amplifier is a dc amplif{ier capable of
.operation {rom a battery supply voltage of 22 Lo 30 V de, The servo amplifier recelves
loading and phasing error voltages, forward and refllected power logic from discriminator
A8AG6 and forcing logic from logic control A3A2, The servo amplifier converts forcing logi
and error voltages into scervo drive sigmals to causce the tuning coil and capacitor to run
towards maximum or minimum position, The servo amplifier also develops phasing sense,
vewr comparison, scrvo controls, AL.C, and sidetone voltages.

a. Tuning Cotl/Capacitor Itun Control. When the tuning coil forcing logic is low (both L1
max force and L1 min [orce), the loading sample {rom the discriminator A3AG controls
op amp UlA, When the loading voltage is positive (rf impedance more than 50 ohms),
the output of UlA dcecreases, causing the output of U2B to increase, which supplies a
positive voltage output al AJA1J4-4, Since U2A is now low, a ground is applied to
A3A1J4-10. This [orces L1 to run toward minimum. When the rf eircult impedance
adjusts to 50 chims, the loading voltage becomes zcro and L1 stops running. When the
loading is negative (rf impedance less than 50 ohins), the output of UlA increases,
causing the oulput voltige of U2A to increase which supplics a positive voltage output at
A3A1J4-10 to force L. to run lowird maximum, Again, when the rf circuit impedance
adjusts to 50 ohms, 1.1 stops running. When forcing logic [rom A3A2 activates L1 min

. force or L1 max force, the forcing logic levels override the loading input. A logic '1'
on the L1 min force input (A3BA1J1-9) will cause a positive voltage output at A3A1J4-4
as described above. A logic 1 on the L1 max [orce input (A3A1J1-8) will cause a pos-
itive voltage output at A3A1.J4-10, as described above. llowever, should the tuning
coil-tab contact the roller while tuned to a frequency greater than or equal to 12 MHz,
transistor (312 is cut ofl. ‘Thix condition biack bhiasces FET Q16 and removes Q5 and Q22
from the circuit. An open circuil appears at A3JA1J4-4 which stops the tuning coil from
running toward minimum. :

The phasing inpul from (he discriminator controls op amp U1, Logie from A3A2
applies C1 max force and C1 min lorce logic commands, Circuit operation is the same
as that discussed abovc [or the loading and tuning coil foreing logic.

b. Phasing Sense. The phasing inpul [rom the discriminator is applied to the noninverting
input of US3. When there is positive phasing the output of USA develops a logic high
voltage across VI8 which is applied to control logic card A3A2,

¢. Vswr and Forward Power. Refer to ligure 1-32, Both the forward power and the re-
flected power samples from discriminator A3AG are applied to U4B. The input networks
to U4 allow the forward and roeflected power to he compared and a vewr check to be
made, When the vewr is 1.3 to 1 a logic 1 is appliced to NOR gate UGA, The logic s
inverted by UGA and applicd, along with logic [rom the forward power circuit, to UGB,
(When forward power is present a logic 0 is applied to UGB.) The logic 1 output of UGB
(advance Lo operate) is applicd to control logic ABA2, Simultancously & logic 1 s applied
through a time delay nelwork to UG, When lorward power is present, U4A applies a
logic 0 to UGD, ‘The logic 0 output of UGL, along with a logic 0 (8ervo enable) from
A3A2 is applied to UGC, If the vewr is 1,3 to 1 and forward power i8 present, the out-
put of UGC is a logic 1, The logic 1 enables transistor Q13 which in turn disables trans-
istor Y, removing 125, 2 V de (Keyed, filtered and enabled) thereby disabling the servo
amplifiers. UGC also provides the servo chable logic to the fault circuit on A3A2,

When the vswr is not 1.3 to 1 qnd forwird power is present, a logic 0 is applied through
the thne delay network to HeD, Phe output of UGD changes to a logic 1, the output of
UGC goces to a logic 0 and culs off Q13 and allows Q9 Lo conduct applying +25.2 V de
Keyed and Fltr) to servo op amps as 125 V de (Keyed, (itr and enabled). The servos
are enabled and the amplifier coupler retunes until the vswr is at the proper ratio then
the tuning scequence goes back into the operate step.
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Figure 1-32. Forward Powcer to Vswr Comparison and Servo Enable, Simplified
Schematie Diagram

ALC and Sidctone. In the tune mode (tune step 3) the detected ALC voltage from the dis-
criminator controls the ALC oulput voltage from USB, The cathodes of CR3 and CR1
are grounded by TIP. This disables the bias supplied through R37 and enables Q17.

The ALC detector voltage from the QLT is much higher than the forward power voltage
supplied {rom the discriminator. As a result the ALC detector controls USB, However,
if the reflected power is too high, resistor '82 will fecd bias to USB and the forward
power will be decreased.

In operate, Q17 is biasced off and the output of U5 is controlled by forward power. The
cathodes of CR1 and CIt3 are no longer grounded. If low power is requested (1’1-19
grounded) Q17 will turn on and the ALC detector will control the output of USB,

Sldel;.one enabling is controlled by current summing op amp USB. The sidetone (A3ALP1-
25) is applicd during tune and operate when r{ is present, Five current sources {eed

the inverting input. When the current through R82 (reflected power) plus the current
through RG (forwnrd power plus the current through Q17 (ALC)) is cqual to the current
through R33 (reference) plus the current through 36 (drive), the output of USD goes
negative. This condition turns Q10 on and applics a logic 0 to A3A1P1-25 (RF POWER)
to activate the sidetonc.

The servo amplilicr also containg an internal -12 V de supply circuit, Inverters UTA
and U7?B are tuncd by R70 and Ci39 Lo develop a 20 kHz square wave., The square wave
switches Q11, Q26, and Q14 on and off and controls the biasing of CR11. Zener diodes
VR4 and VRS then develop —12,4 Vo de at the hase of Q15, causing Q15 to conduct and
~12 V dc to develop at the emitter bead,
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1.7.4.3.2 Receive Theory *

The following paragraphs contadn a deseription of the rf signal path from the antenna to
radio receiver-transmitter Al. For more detall on any particular module, card, or sub-
assembly refer to the description of the transmit path, paragraph 1.7.4.3.1.

When using a dipole antenna, the reccived rf is coupled through autotransformer A3A9 wafer
switch section S1C, and through its assoclated capacitive network to the antenna switch.
When using a whip antenna, the reccived rf is coupled through autotransformer A3A9 wafer
switch section S1A and cither capacitor CG, autotransformer T1 and S1B, or directly to

the antenna switch. Autotransformer T1 is used for frequencies from 2 to 7. 9989 MHz only
and capacltor C6 is uscd for frequencies from 16 to 23,9999 MHz only. The antenna swltch
is toggled when the whip antenna is connected.

The rf signal from the antenna switeh is applicd to tuning colil A3A8BL1, tuning capacitor
A3ATC1, and overvoltage detector A3A3A2. The tuning cofl and tuning capacitor are tuned
to optimum receive conditions by logic applied by servo amplifier A3A1 and control logic -
A3A2. Optimum reccive conditions occur when the control logic is in the standby step

of the tuning scquence. ‘The overvoltage detector provides a fault initiate signal to A3A2
should the rf signal get too high.

The rf is then coupled through the diseriminator to bandswitch A3AS5. The bandswitch module
contalns two fllter boards, ecach having four bandpass filters. The appropriate fliter is
selected by the bandswitch step of the tuning sequence. The band filtered rf is then applied
to the power amplifier.

Relay A3A4AZK2 18 deenerglzed when recelving.  ‘The recelved rf is passed to rf assembly
A3A4Al. Relay A3A1ALKL {s also deenerglzed when receiving. The received rf 1s then
passed through the reclay to receiver-transmitter Al. )

1.7.4.4 DC Power Distribution

Refer to figure 1-33. The receiver-transmitter group operates from a 25. 2-volt
(+5, =3 V dc) battery connccetled to A%J2, Four terms arc used to functionally label the
25. 2 volts dc shiown on figure 1-33.

+25.2 V dc voltage applied to the receiver-
transmiticr group when the battery is
conncetaed,

+25.2 V dc (keyed) voltage applicd when the receiver-
transmitter group is keyed.

+25.2 V de (8W) voltage applied when switched on at the
contrql.

125.2 V de (SW and filtered) switched voltage filtered by the circuits

discusscd in paragraph 1.7.4.2.5.

The °25.2 volt de¢ batlery voltage is applicd lrom conncector AlJ2-1 to fuse A3A3ALF1.
From the fusc, the 1256, 2 V de voltage is routed to relay A3AJALKL, A3J1-24 and -30, and
A3A3A1J1-21 for distribulion. When AJAIALKL IS energized by keying the equipment,
+25.2 V dc (KEYED) voltage is qupplncd to A3A1DP1-13, A3A2P1-13, A3A4A1J1-3 and
A3A4A2P1-3.
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The +25-volt voltage is distributed to A3A1, A3A2 and A3AS, andis connected to the O
secotion of A2R1 through conncctors A3J1/A1A1P1-24,-30 and ARALI1/A2P1-24,30. W
the receiver-transmitter group is turncd on at the control, the +38, 2 volts dc becomes

+25.2 V DC (SW) which is applied to A2P1/A1A1J1-36, ~49 for distribution (figure 1-33
The switched dc output of A1A1Q1 becomes +25.2 V DC (SW AND FLTR) and is applied

to A1AG,

The +25.2 DC (SW) is applied to A1A4P1-5 and converted to regulsted +5. 2 and +13 volt:
+5.2 V DC is applicd to A1A4P1 -1 and +13 V DC to A1A4P1-7 for distribution, _

1.7.5 Direct Current Genorator G-56002/PRC-616 Detatled Theory

Refer to figure 4-28, schematics section. The generator consistsof a crank generator,
2 voltage regulator circuit, and a current output indicator circuit. The de output of the
hand crank generator is applicd through the CR1-CR4 bridge circull to a series voltage
regulator, Ql, Q2, and Q4. Primary current flow is through series transistor Q1, cur:
sensing resistor R1, and diode. CR5. Diode CR5 prevents battery discharge back throug
the generator when it is not befng oporated.

For low input voltage levels (slow cranking speeds), drive transister Q2 and seriea tran:
tor Q1 are on (control transistor Q4 is in cutoff) and the output voltage follows the input
voltage. Output voltage is fed back through the voltage divider R7 and R8 to the base of
control transistor 4. VR2 is the threshold reference diode that allows Q4 to turn on wh.
the voltage across R9 is equal to Q4 emitter-base drop plus 5.1 volts. -

When the output voltage reaches approximately +30 V de, base drive supplied by voltage
divider R7 and It9 is sufficient to turn on Q4. The conduction by Q4 diverts base drive
away from Q2. Q2 and Q1 conduct less, Q1 collector to emitter volMage inoreases, and
the output voltage is maintained at approximately 30 V de, - .

The green (DS1) and red ()S2) crank speed indicator lamps are controlled by a ocurrent
sensing circuit made up of R1, Q3, Q5, QG, and VR1 and VR3. As cutput ourrent increas:
the voltage drop across current sensing resistor Rl also Increases. The voltage drop
scross R1, which {s in tho Q3 base to omittor path, coatrols current flow through Q3. Wi
an output current flow of betwcen 40 and 150 mA, there is sufficient eurreat flow

QS to cause Q5 to turn on and light lamp DS1. With an output current of between 150 and 300
mA, there is sufficicnt current flow through Q3 to cause Q6 to turn oa and light lamp D82.
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SECTION IV

SCHEMATICS

4.1 GENERAL

ematic diagrams are included for Receiver-Transmitter Group OR-5007/URC, Handset
-g-5017/PRC—515. Handsct-Microphone 11-5016/PRC-515, Electrical Power Cable Asee‘mbly
iX-5229/PRC-515, and Dircct Current Generator G-5002/PRC-515, The schematic diagram

1)

gitles and figure numbers are:

FIGURE TITLE

s=1 Chassis A1Al, Schematic Diagram

42 Mixer A1A2, Schematic Diagram

¢-3 Broadband Amplifier A1A3, Schematic Diagram

44 Power Supply A1A4, Schematic Diagram

&5 1f/Af A1A5A1, Schematic Diagram

&6 logic/I'x A1A5A2, Schematic Diagram

€17 Frequency Standard A1A6A1Al, Schematic Diagram

8 Fixed Frequency Divider ALAGA1A2, Schematic Diagram
bd Lf Phase-Lock Loop A1AGA1A3, Schematic Diagram

?10 Frequency Converter A1AGA1A4, Schematic Diagram

41 Voltage Regulator A1AGAZA1, Schematic Diagram

¢12 Variable Frequency Divider A1A6A2A2, Schematic Diagram
€13 Hf Phase-lock Loop A1AGA2A3, Schematic Diagram

4-14 Receiver-Transmitter Control A2, C-5310/URC, Schematic Diagram
€15 Amplifier-Coupler A3, AM-5280/URC, Schematic Diagram
¢-16 Servo Amplifier A3AL, Schematic Diagram

4-17 Control Logic A3A2, Schematic Diagram

4-18 RY Subasscimbly A3A1AL, Schematic Diagram

4-19 Bias/Control A3A4A2, Schematic Diagram



FIGURE TITLE

4-20 Bandswitch A3A5, Schematic Diagram

4-21 Discriminator A3AG, Schematic Diagram

422 Tuning Capacitor A3A7, Schematic Diagram

4-23 Tuning Coil A3A8, Schematic Diagram

4-24 Autotransformer A3A9, Schematic Diagram

4-25 Handset H-5017/PRC-515, Schematic Diagram

4-26 Headset-Microphone H-5016/PRC-515, Schematic Diagram

4-27 Electrical Power Cable Assembly CX-5229/PRC~515, Schematic Diagram
4-28 Direct Current Generator G-5002/PRC-515, Schematiie Diagram
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