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INTRODUCTION

manual contains sccond and third line maintenanee instructions for Radio Set AN/PRC-
515. It includes a description of the cquipment, maintenance procedures, illustrated parts
list, and schematics, Throughout the manual, common names are used for nonmenclatured
jtems of Radio Sct AN/PRC-515 and scveral nomenclatured accessory items. The common

pames are:

NOMENCLATURE

Receiver -Transmitter Group OR-5007/URC
Radio Recciver-Transmitter RI'-5047/URC
Receiver-Transmitter Control C-5310/URC
Amplifier-Coupler AM-5280/URC

Storage Battery BB-706/U

Radio Set Harness M'1'-5167/PRC-515
Antenna AS-5093/PRC-515

Handset H-5017/GR

Headset-Microphone 1-5016/PRC-515
Electrical Power Cable Asscmbly CX-5229/PRC-515
Battery Charger PP-5267/U

Direct Current Gencerator G-5002/PRC-515
Telegraph Key KY-5033/PRC-515

Antenna AS-5094/1’RC-515

Antenna Counterpoise AS-5095/PRC-5140

COMMON NAME

recciver -transmitter group
receiver-transmitter
control
amplifier-coupler
battery

pack frame

whip antenna

handset

headset

battery cable
battery charger
generator

telegraph key

dipole antenna

antenna counterpoise

Additional manuals ti.at support Radio Set AN/PRC-515 include:

Radio Set AN/PRC-515 Operator's Manual
Radio Test Set AN/PRM-501
Radio Test Set AN/PRAI-502

Battery Charger PP-5267/U Maintenancee Manual

xi/(xii blank)



SHCTION 1

Y

DIESCRIPTION

1.1 PURPOSE
o Set AN/PRC-515 (figure 1-1) is a backpack, single-sideband, high-{frequency receiver-

mitter that provides tactical voice and CW communications in the 2, 0000~ to 29, 9999-
MHz frequency range with a channcel spacing of 100 Hz.,

1.2 EQUIPMENT SUPPLIED

Equipment supplied as part of Radio Sct AN/PRC-515, is shown in figure 1-2, and is listed
!n table 1"10

1.3 ACCESSORY EQUIPMENT

Accessory cquipmoent available for use with Radio Set AN/PRC-515 is shown in figure 1-3
and is listed in table 1-2,

Figure 1-1. Radio Set AN/PRC-515
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RFCEIVER-TRANSMITTER
CONTROL C-5310/URC

RADIO NCCEIVER.-
TRANSMITTER RT-5047/UNC

. AMPLITIER-COUPLER

AN-5280/URC

. RADIN SET HAHNESS

MT5167/PRC-515
STORAGE BATTERY BB-706/U

. ANTINNA AS S093/PRC-515

. HEADSETAHCROPHONE

H-5016/PRC-515
HANDSET H-5017/GR

TLECTRICAL POWER CABLE
ASSEMBLY CX-5229 /PRC-515

TPA0297017

Figure 1-2,  Eguipment Supplied



1. GATIENY CHANGER PP5262/U

2. DIRECY CURRENT
GENEHRATOR
G-5002/PRC-515

3. TELEGRAPHKEY
KY-5033/PRC-518

ANTENNA AS-5094/PRC-515

ANIFMNNA COUNTERPOISE
AS SUOGHIPHC-51S

»

(S

TPA0208-017

Figure 1-3, Accessory Equipment
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QTY NOMENCIATURE COLLINS
PART
NUMBER
*1 Radio Receiver-Transmitter RT-5047/URC 622-2148-;)02
*] Receiver-Transmilter Control C-5310/URC 622-2653-003
*1 Amplilier-Coupler AM‘-—5280/ URC 622-2149-00]
2 Storage Battery BB-706/U 629-5703-001
1 Radio Sct Harness MT-5167/PRC-515 629-3425-002
1 Antenna AS-5093/PRC-515 629-5702-001
1 Handset H-5017/GR 637-1952-001
1 Headset-Microphone 11-5016/PRC-515 635-5148-001
1 Electrical Power Cable Assembly CX-5229/PRC-515 629-3428-001

*These items make up Recciver-Transmitter Group OR-5007/URC (Collins part
number 622-1407-002),

Table 1-1. Equipment Supplied

NOMENCLATURE

COLIINS
PART
NUMBER

Battery Chavger 1P1-6267/U

Direct Current Generator G-5002/PRC-515
Telegraph Key KY-5033/1'"RC-515

Antenna AS-5094/PRC-515

Antenna Counterpoise AS=-65095/1'RC-515

629-3416-003
629-3415-001
(37-1949-001
622-3073-001

629-5896~-001
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Lé EQUIPMENT SPECIFICATIONS
frequency FANEC ...l

S8 e e

wweroutpllt ..... e e e e s e e e o s

ptycycle . ...,

quing time . ..ot iiiiiiaieen

Receiver scnsitivity

USB e # ® © 5 0 6 2 0 0 0 00 0 0 000 06000

AM...0-0.-.0.............

A\ﬂlOinput.o-......-.....-o...
mooutput e ® ¢ 6 0 &6 & 060 s o ° 5 s s 0 8 a0

Primary power . ..c..cccceccoccn

m we!ght ® @ & ® 6 & & 0 &6 % o o 0 0 0 P o s
Temperature range
maul‘g e ® ® 9 8 5 0 8 0 8 0 5 0 0 6 0 8

Mge ® &6 6 06 & 06 o 9 & & 0 0 & s 0 5 0 0
Operating altitude .

Operating humidity

L]
.
.
.
.
.
L]
.
.
.
.
.
.
.

2 1o 29,9999 Mz in 0, 1-kilz increments,

Upper sideband (USB), amplitude modulation
cquivalent (AM), and continuous wave (CW),

20 walls (high power) or 2 watts (low power) nomi-
nal peak envelope or average power into 50 ohms
with 1,3:1 vawr,

Continuous for 12-hour period at 1:9 transmit
voice/receive ratio using one Storage Battery
BB-706/U

4 seconds nominal and 7 seconds maximum (after
frequency selection is made).

-113 dB mW, 50-ohm rf input for a signal +
noise/noise ratio of not less than 10 dB,

-102 dB mW, 30% modulated, 50-ohm rf input
for a signal + noise/noise ratio of not less than
10 dI3,

=56 1o -26 dB mW Into 600 ohms to develop rated

rf output,

10 m\V into 600 ohms, adjustable with volume :
control.

22 to 30 V dc (25. 2 V dc nominal), 60 watts nomi-
nal on transmit CW and 1.5 watts nominal on
receive (provided by Storage Battery BB-706/U).

12. 7 kg (28 1b),

-54 to +65°C (-G5, 2 to +149°F).
-G0 to +75°C (-76 to +167°F),
3, 048 metres (10, 000 feet).

95 percent relative humidity,
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1.5 EQUIPMENT DESCRIPTION

1.5.1 Recciver-Transmitlter Group QR=-6005/URC

Receiver-Transmitler Group OR-5007/URC is a compact lightweight receiver-transmitter
consisting of three units: Radio Recviver-Transmitter RT-5047/URC, Receiver-Transmity
Control C-5310/URC, and Amplifier-Coupler AM-H250/URC,  When mechanically latched
together, these units are clectrically connected through mating connectors,  All operating
controls are located under a hingaed cover on the control,

1.5.2 Storage Ballery BB-706/U

Storage Battery RR-706/U0 is a rechargeable nickel-cadmium 1, 8-Ah baltery that latches
beneath the recciver-transmitler group, It supplies de power for 12 hours of operation at g
1:9 transmit voice/reccive duty eyele.

1.5.3 Radio Set Harness MIT-5167/PRC-515

Radio Set Harness MI-5167/1RC-515 is a lightweight, rugged pack frame with adjustable
straps. It can hold, simultancously. a receiver-transmitter group, a battery, and either a
Direct Current Generator (G-5002/PRC-515 or a spare battery., The field pack, part of the
pack frame, has compartmoents to store all the accessory items except the battery charger,
1.5.4 Antenna AS-5093/PRC-515

Antenna AS-5093/PRC-515 is a 2, 4-metre (8-foot) whip antenna that can be easily folded for
storage. ' It has a shock absorbing mount and detent positioning device capable of £90° front-
to-back movement in 45° increments.

1,5.5 Ilandsct N-5017/GR

Handset H-5017/GR has an carpicce, a microphone, a push-to-talk (ptt) switch, and con-
nects to the control by means of a coiled cord,

1.5.6 Headset-Microphone 11-5016/I’RC-515

Headset-Microphone 11-5016/1PRC-515 has two earpieces, a booin migrophone, a ptt switch,
a headband, and conncets to the control by means of a coiled cord, )

1.5.7 Electrical Power Cable Assembly CX-5229/PRC-515

The CX-5229/PRC-~515 is a 1.6-metre (5-foot) cable and a canvas bag with an adjustable
shoulder strap. It allows the battery to be carried under the operator's outer clothing
during very cold weather.

1.5.8 Battery Charger 1'’-5267/U

Battery Charger PP-5267/U is a portable battery charger that will discharge and charge six
batteries simultancously. 1t operates [rom cither 28-V de or 110-V ac power source.

1.5.9 Direct Current Generator G-5002/PRC-515

Direct Current Generator (i-5002/PRC-515 is a hand-operated generator that can be latched
between the recceiver-transmitter group and the batlery to extend operating time indelinitely.
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g rates are indicated by Lunps; green [or normal operation and red for high
g rate.

»>

1,6.10 Telegraph Key Ky -5033/PRC-515

ph Key KY-5033/IRC-516 is adjustable in tension and pap and connects to the con-

trol by means of 2 0, 9-metre (B-foot) {lexible cord and connector, The telegraph key can
‘uached to the operator's thigh with a strap.

1,6.11 Antenna AS-5091/PRC-515

Antenn2 AS-5094/PRC-516 is a dipole antenna that consists of two 35, 67-metre (117-foot)

ded wirces, wrapped on individual plastic hobbins, and allows long-range counnunica--
gions. Each wire has a 30, 48-imclre (100-foot) throwing line attached. The two wires are
connected to a center junction, which is connected to the receiver-transmitter with a 139.25-
metre (60-foot) coaxial feeder line,

1.5.12 Antenna Counterpoisce AS-5095/PRC-515

The AS-5095/1PRC-515 provides a ground plane in low cleetrical conductivity areas. It con-
gists of four 10-metre (32, 8-foot) braided wires and a 1, 8-metre (G-foot) feeder cable
connected to a center junction. The wires and feeder cable are wrapped on a plastic bobbin
for storage,

1.6 OPERATING CONFIGURATIONS AND OPTIONS
1.6.1 Standard Conl'lgur:nliun'

The standard configuration consists of the receiver-transmitter group and the battery in-
stalled in the pack [rame.  The whip antenna is connected to the antenna connector on the
amplifier —coupler, and the handsel or the headset is connected to one of the audio con-
nectors on the control. For CW opcration, the telegraph key is connected to one of the audio
connectors. This configuration is uscd for missions of up to 12 hours operating time and
communications distances up to 25 kilometres (156.5 miles).

1,6.2 Spare Battery Option

When missions of up to 21 hours operating time are required, a spare battery is latched to
the bottom of the operational hattery. ‘I'he spare battery is not clectrically connected to the
system. When the operating battery is discharged, it is interchanged with the spare.

1,6.3 Generator Oplion

For cases of isolated or extended missions, a gencrator ecan be used to maintain battery
charge. The generator conneets between tlw receciver-transmitter g'roup and the battery. A
elip on the pack (rame sceures the generator crank.,

1.6.4 Cold Weather Configuration

During cold weather of 0°C (132°F) and colder, the battery must he kept warm to obtain sul-
ficient mission time. ‘I'he battery cable allows the hatlery to he removed from the receiver-
transmitter group and to be carried in a battery bag under the operator's outer clothing.



1.6.5 Antcnna Options

In dry e rocky terriin of low clectrical conductivity, the antenna counterpoise provides
ground glianc for the whip antenna, “T'he tour braided ires of the antenna counterpoise are
laid out on the ground, and the feedline connector is plugged into the coaxial BNC connectop
on the amaplifier-coupler,

For extemded communications ranges, the whip antenna is replaced with the dipole antenna
The dipslc antenna can be erceted using available structures such as buildings or trees,
Each endl of the dipole terminates in a bobbin that allows adjustment of the length. Marki
on the beaided wire facilitates selection of the proper ength for the desired operating
frequenew. The antenna [cedline is plugged into the coaxial BNC connector on the
amplifier -coupler.

ng

1.7 PIANCIPLES OF OPERATION

Figurc 1-4 is a block dingram ol Radio Set AN/PRC-513, including optional accessory item
and figure: 1-5 is a block diagram ol the receiver-trans mitter group,

1.7.1 Rewceive Functional Thecory

The recewer-transmitter group is in the receive mode whenever the push-to-talk (ptt) or
CW key line is open.  In the receive mude, the receive-transmit relays in power amplifier
A3A4 ardibroadband ampliflier A1A3 bypass these amplifiers and connect the antenna rf
signal to mixer A1A2 where it is converted to a 5-Mllz if signal,

Mixer A1A2 consists of two mixer circuits and a 115-Miz filter, The first mixer circuit
mixes the r[ signal with a variable injection signal (117 to 145 MHz) from frequency syn-
thesizer 21A6. The variable injection [requency is controlled by frequency selectors on
the contrd . The output of the first mixer is passed through a 115-MHz bandpass [ilter to
the sccond mixer. In the sccond mixer the 115-MHz i€ signal is mixed with a 110-MHz in-
jection signal to produce a 5-MHz if signal. The 5-Mliz if signal is fed to if/afl amplifier
AlAS5 wher e it is converted to an audio sigmal.

If/af amphi'lier A1AS performs USB or AM detection depending on the position of the MODE
selector e the control. The detection circuits receive a 5-Mllz injection signal from fre-
quency syst.hesizer ATAG,  The volume control on the control sets the audio input level of
Al1AS5, The reccive audio ATAS ix couplaed through a filter in the control and is parallel con
nected to th-e two audio conncctors on the control,

1.7.2 Trasmit Functional Theory

The receiverr-transmitter group is in the transmit mode whenever the ptt or CW key line is
closed. Dering CW opcration, a delay circuit in A1AS5 maintains the transmit mode during
normal CW key opcn periods (1 sccond maximum),

On voice operation, the transmit audio signal is passcd through a [ilter in the control to if/
af amplifiee A1A5 in the radio recciver-transmitter, In A1A5, the voice signal is amplifie
and applied to a balancad modulator, The balanced modulator uses a 5-MHz injection signa
from [requency synthesizer ALAG to produce a 5-Mlz double-sideband signal, which is
passed threamgh a SSB filter to produce a single-sideband (88B) signal. In AM, the 5-MHz
carrier is reinserted after the SSB [ilter to produce an equivalent AM signal consisting of
the SSB sigmnal and a 5-MIllz earvrier.
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Figure 1-5. Receiver-Transmitter Group or OR -5007/URC, Block Diagram

On CW operation, the CW key linc is [iltered in the control and applied to if/af amplifier
A1AS in the radio receiver-transmitter. A CW keying circuit in A1AS5 applies a keyed 2-kB
signal to the input of the balanced modulator. The 2-kHz signal is obtained from frequency
synthesizer A1AG,

Mixer A1A2 converts the 5-MIiz voice or CW if signal to an rf signal of the desired frequen
Mixer ALA2 consists of two mixers and a 115-MHz bandpass [ilter. In the first mixer cir-
cuit, the 5-Mliz if signal is mixced with a 110-Mlz injection signal from frequency syn-
thesizer A1AG. The output of this mixer is [ed through a 115-MHz bandpass filter to the
second mixer. In the second mixer, the 115-MIIz il signal is mixed with a variable injectio
frequency (117 to 145 Mliz) from frequency synthesizer A1AG to produce the desired rf
signal frequency. ‘T'he variable injection frequency is controlled by frequency selectors on
the control,
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output of mixer A1A2 is amplificd to approximately 250 mW by broadband amplifier
3 and applied to power amplifier AJAL Power amplifier A3A4 amplifies the output to
watts or 20 walls depending vpon the setting of the POWER/PUISSANCE switch on the con-
, The output of power ampliticr A3\ is fed through bandswitch A3A5, diseriminator
6, tuning capacitor AJA7, tuning coil AJAS, and autotransformer A3A9 to the antenna.
connccted, the whip antenna is used. \When the whip antenna is disconnected, a switch
in the amplilicr-coupler sclects the dipole antenna,

1,7.8 Tuning Functional Theory

whenever power is turned on or a new frequencey is selected, the control applies & rechannel
e to if/al amplifier ALAS, 10/al ampliflier ATAS processes the rechannel pulse and applies
it to frequency synthesizer ALAG and control logic A3A2,  Frequency synthesizer A1AG
erates a new variable injection [requency based on binary coded decimal (bed) information
received {rom the [requency selectors on the control.  Control logic A3A2 also receives bed
frequency information {rom the sclector switches and provides band-switching information to
pandswitch A3AS. During synthesizer frequency changing and band switching, the transmit
eirouit is disabled. When hand switching is complete, control logic A3A2 advances to a
standby condition. In this condition, frequency synthesizer A1AG and bandswitch A3AS are
tuned to the new frequency, bul tuning ciipacitor ASAT and tuning coil A3SAS8 are tuned to
the old frequency. The receive circuits are operational, but the transmit circuits are

disabled.

Final tuning is initiated by momentarily pressing the ptt switch or the CW key. Control logic
ASA2 now advances to the tune state and (1) a 2-kliz audio tone is applied to the operator's
headset; (2) o transmit signal at the sclected [requency is supplied to the amplifier~coupler
for tuning; (3) the transmitter is heyed: and ¢1) tuning capacitor A3SA7 and tuning coil

A3A8 are scrvo tunced to the new frequencey using the output of discriminator A3AG.

When vswr remains below appioximately 1.3:1 for 300 milliseconds, control logic A3A2
advances to the operate stute and the (ransmitter is unkeyed. Tuning is now complete.

During transmit operation, the vswr is continuously monitored and if it goes above 1.3:1 for
more than 2 seconds, a retunc cycle is initiated. In retune, the servo amplifiers are’
enabled and the servo motors are driven hy discriminator phasing and loading inputs, de-
rived from the transmitter voice envelope, until the vswr is below 1.3:1 for more than 300

~ milliseconds.

Transmit operation is checked by a tune incomplete monitor circuit in control logic A3A2, A
fault condition occurs if (1) the tune or retune cycle is not completed or (2) the rf voltage at
the junction of the tuning coil and tuning capacitor exceeds 850 volts peak, When a fault
condition occurs, tuning stops, the transmit circuit is disabled, and an interrupted 2-kHz
tone (beeping) is applicd to the operator's headset. A tune incomplete condition is reset by
rechanneling the [requency sclectors on the control,

1.7.4 Recciver-Transmitter Group OR-5007/URC Detailed Theory
1.7.4.1 Receiver-Transmitter Control A2, C-5310/URC

Refer to figure 4-14, schematics section of this manual, When Receiver-Transmitter
Control C-5310/URC (control) is mechanically latched to Radio Receiver-Transmitter RT-
5047/URC (receiver-transmitter), conncetor A2P°1 is mated with A1A1J1 (as shown on
figure 4-1, schematics section). Connectors J1 and J2 of A2 are connected in parallel to
simultaneously accommodate any two of three audio 1/0 devices: Handset 11-5017/GR,
Headset-Microphone 11-5016/PRC-515, mnd Telegraph Key KY-5033/PRC-515, The signals
of the audio 1/0 device(s), CW KEY, PPI'I', RCV/XNT AUDIO, are [liltered by the LC [ilter

1-11



network connected to cach of the signal lines. The control provides OFF control for the
rceelver-transmitter group thromth mechanical linkage of a switch contact to the wiper

. of potentiometer A2RL. When AZItL is rolated Lo the maximum counterclockwise (ccw)
position, detent occurs (swilch contact opens) and the +25.2-V dc (SW) voltage is removeq
from A2P1-36 and -49, Rotating A2R1 clockwise (cw) [rom the detent, closes the 8witch
and applics +25.2 V de¢ Irom A201-24 and ~30 to A2P1-36 and -49. Further rotation of
A2R1 toward maximum ew increases the audio gnin (AF GAIN 1IGH) of the af amplifier 8
of the receiver-transmitler. Rotating A2R1 cew decreases al gain, When +25.2 V de is
switched to A211-36 and 19, the voltage is also applied to the lamp circuits of frequency
sclector swilches A28 through A28G,  The switches are then flluminated when lamp test
switch A2S87 is depressed and ground is applied. ‘T'his illuminates switches A2S1 through
A256 when the operator nceds light to read the (requency or wants to make a lamp check,
Frequency selection is made by actuating the appropriate switches until the desired frequ
is read in the window adjacent to cach switeh, The frequency switches provide binary coded
decimal (bed) signals, representing the selected frequency, to which the receiver-
transmitter and Anmplificr-Coupler AM-5280/URC (amplif{ier-coupler) automatically tune,
Operating modes, USB or AM, are sclected by switch A2S8,  An open circuit at A2P1-23
sclects the AM (USH) function, whereas, o ground al A2§°1-23 scelects AM. Operating power
level, HI PWR or LO PWR, is scleeted by swilch A28Y, A ground at A2P1-27 places the
radio in LOW POWER (2 watts) opcration. An open at A2P1-27 selects LOW POWER (22
watts) operation. A rechannel signal (ground) is applied to A2P1-38 (RCP) whenever one or
more of switches A281 through A2S86 arce actuated,

1.7.4.2 Radio Rcccivcr-'l'rnnsmiuc_r Al, RT-5047/URC

Reler to figure 1-6G.  The radio receiver-transmitter performs frequency translation and
amplification of af to rf (Lransmit [unction) and rf to af (receive function) with five sub-
assemblies: i(/af amplifier (A1A5), mixer (A1A2), broadband amplifier (A1A3), frequency
synthesizer (A1AG), and power supply (A1A4). If/af amplifier A1AS provides af/if ampli-
fication, modulation/demodulation, if selectivity, and logic processing of control functions.
Mixer A1A2 provides up and down conversion for the received or transmitted signals,
Broadband amplifier A1A3 ampliflics the transmit rf to approximately 250 mW to drive the
power amplifier circuits of amplificr-coupler A3. Frequency synthesizer A1AG generates
and supplics injection [requencies to the mixer for up and down conversion, and carrier

inj ection frequency and tone frequency to the if/al amplifier. Power supply A1A4 converts
+25. 2 volts dc (SW) into regulated +13-volt and -5. 2-volt dc outputs for distribution to the
other subassemblies,

1.7.4.2,1 Receiver Theory

Refer to figurc 4-14, schematics section. At control A2 the operator selects either the USB
or AM mode and the operating (requency. When A2 is turned on, tuning is complete, the
radio is unkeyed, and receive operation of Radio Set AN/PRC-515 is in effect,

1.7.4.2.1.1 Broadband Amplilicr A1A3

Refer ‘o figure 1-7 in this scction and {igure 4-3 of the schematic section, The received
signal is coupled from ampliflicr-coupler A3 through chassis A1Al to connector A1A1J3/
AlA1P1-12 and on to relay ALA3SK1-A2, With the radio unkeyed, relay A1A3K1 is de-
energized and relay contacts A2/A3 and 12/133 arc closed. This routes the received

rf from P1-12 through the limiter and LC f{ilter network to A1A1J3/A1A3P1-2,
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Figure 1-7. Broadband Amplificr (keceive or Tiansmit), Simplified Schematic Diagram

1,7.4.2,1.2 Mixer A1A2

Refer to figure 1-8 of this scction and (igures 4-1 and 4-2 of the schematic section, The
receive rf (AM or USB) is routed hy chassis wiring {[rom broadband amplifier A1A3 to
A1A1J2/A1A2P1-14, The control inputs supplied to A1A2 arc SNT and RTV logic, and the
AGC/ALC DRIVE from A1A5, During reccive mode, RCV (XMT) logic at A1A2P1-5 is
high and the XMT (RCV) Jogic at A1A21°1-6 is low. The RCV logic is applied to injection
amplificr transistors Q9 and QI13, which in turn switches on diodes CR2, CR3, CRG, and
CR8, The fixed and variable injection frequencies arc now applied to the receive up con-
version mixer Q1 and Q2 and the receive down conversion mixer Q11 and Q12. The XMT
logic switches Q10 and Q14 are off, which disables both transmit m ixers.

The receive rf (2-29. 9999 Mliz) (rom P1-14 passcs through the low-pass LC filter,
Switching diode CRR2, transformer I'l, and on to the gates of the up conversion mixer FET's
Q1 and Q2. FET's Q3 and Q4 neutralize the gate-to-drain capacity of Q1 and Q2. The re-
Ceive rf is mixed with the variable injection [requency (117-144, 9999 Miz) to obtain 115~
MHz if, which is applicd to the 115-MI1z [ilter through diode CRRA, The 115-Mliz if out of
the filter passes through diode CREG and transformer 'I'6 to the hases of down conversion
mixer transistors QL1 and QI12, ‘I'he 115-Mbz if is mixed with fixed injection (110-Miiz) to
Produce a 5-Mllz il. ‘The 5-MUz if (with upper and lower sidebands reversed) is coupled by
former TG through diode CRR8 to P1-2 (11 OUT),
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Figure 1-8. Mixcr (Reccive or Transmit), Simplified Schematic Diagram

When the receive rf input signals are below AGC threshold, the clectron flow is through i
ductors L3 and L16, bypassing diodes CR1 and CR7. As the rf input signal increases, th
AGC/ALC DRIVE voltage at ’1-9 decreases, permitting conduction by diodes CR1 and Ch
As the current of diodes CR1 and CRR7 increasces, the rf and if signals are shunted to
ground, reducing the signal gain.

1.7.4.2.1.3 I/Af A1A5AL

AM Receive. Refer to ligure 1-9 of this scction and figures 4-1 and 4-5 of the
schematic section. The IF IN signal is applicd from A1A2P1/A1A1J2-2 to A1A1J5/
A1A5A111-2, When in AM made, the 5-Mllz if signal is coupled from AlABA1P1-2
ar lNg. Lo the hase of mplifier switeh (ransistor Q2, With the radio in AM mode,
RCV- logic (ground) at P2-30 is applicd to the base of transistor Q2, biasing it ¢
and allowing the AM reccive if to be applied to filter AM [ilter FL1 and then on to a:
plifier switch transistor Q19, which is also biascd on by +6, 2-volt logic RCV.AM)
P2-13, Transistors Q1 and Q20 are hiased olf during AM mode.

The receive if output of transistor Q19 passes through if amplilier transistors Q21

through Q24 on to AGC/ANM audio deteclor transistor Q25,  The detected af output o
transistor Q25 is applicd to the input of AN switch U3B and to the AGC hang circuit
transistors Q29 through 32, As the collector current of transistor Q32 increases
transistor Q8 of the AL.C/AGC DRIVE circuit, the output voltage of transistor QG d
creases. This deercase in voltage to inductors 1.1, L2, and L3 permits diodes CR’
CR7, and CRSB to conduct, which maintains the gain of transistors Q19, Q21, and Q
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Figure 1-9, If/Al (AIAS5A1) Receive, Functional Block Diagram

proportionate to the received signal level. The de vollage output of transistor QG is
also supplied to A1A2 f1rom P’1-13 (AGC DRIVE).

The prescnce of RCV.AM logic at the control clement of switch U3B switches the AM
receive audio to the outpul clement of the swilch, ‘This audio is then coupled by
capacitor C55 to the first audio amplifier U2A. The output of audio amplifier U2A is ap-
plied to R134, and to P1-40 (:\\F GAIN JIGI), which connects to variable resistor R1

(@af gain) of control A2, ‘T'he audio level at the input to audio mute gate, switch U3A, is
controlled by A2R1 and voice/data gate, switch U3D, Switch USA is gated by RCV MUTE
logic. With the radio in normal reccive opcration, no tuning occurring, the RCV MUTE
logic enables switch U3A and the audio is coupled by capacitor C61 to the second af am-
plifier U2B, The reccive audio is amplificd and coupled to A1A5P1/A1A1J5-34 on to
AlA1J1/A2P1-43 (RCV AUDIU) for routing lo the audio 1/0 device(s) connected to the
control.

USB Receive. Refer to figurces 4-1 and 4-5, schematics seclion, and figure 1-9 of this
scction, The 5-MUz USB reccive if is applicd to ALASAL on the same signal line that
AM receive if is applicd,  Uhe USB peceive it is coupled to switeh transistors Q1 and Q2.
With QI gated on by RCV.XT logic (1°2-23), when the radio is in USI3 mode, the receive

if output of Q1 is dircet coupled to lower sidelud tilter F1L2 (the sidebands are inverted
in A1A2 so0 lower sideland is the upper sideband),  ‘Then the receive if passes through
transistor Q20 when RCV. AM gating logic is present,  This couples the 5-MHz il to if
amplifiers, transistors Q21 through Q24. The guin of transistors Q20 through Q22 is
controlled by AGC/ALC DRIVE in the sume manner as noted in AM receive mode of
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