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1-1. USING THE TR-7 SERVICE MANUAL 

This manual is divided into several sections for 
clarity and ease of use. Each major section is writ- 
ten with the assumption that the preceding portions 
of the manual have been read and understood by the 
user. 

Section 1 is introductory in nature, and provides 

a general discussion of operating theory, module 
location, troubleshooting techniques and _ tool 

requirements. 

Section 2 contains complete information in each 
functional element of the TR-7. This information 

includes detailed circuit description, parts list, 
component location and schematic diagram. This 
section of the manual is divided by functional 

element such as circuit board, module, chassis, etc. 
for the purpose of rapid circuit, component and 
problem identification. 

Section 3 is a complete alignment procedure for the 
TR-7, and includes test equipment requirements/ 
recommendations and test point locations. 

1-2. LOCATING A MALFUNCTION 
The modular design of the TR-7 allows easy 
exchange of most of the printed circuit boards. All 
modules are easily removed with the exception of 

the low-pass and high-pass filter modules, the PTO, 
and the power amplifier. 

The first step in troubleshooting the TR-7 should be 
isolation of the malfunction to the module or board 
level. Refer to Section 1-3 for a general discussion of 
theory of operation and determine which module (or 

modules) would cause the problem at hand. In most 

cases, the problem will involve only one board, and 
substituting a board known to be in good operating 
condition will easily isolate the problem. Locating 
problems on the filter modules may require 

removing these boards from the chassis by remov- 
ing the bandswitch shaft and unsoldering the 
harness connections. 

Once the problem has been isolated, refer to the 

appropriate portion of Section 2 for a full scale 
description of the circuit. 

SECTION 1 

INTRODUCTION 

1-3. GENERALIZED THEORY OF OPERATION 
The following discussion covers the theory of opera- 
tion of the TR-7 in a general manner. Detailed 
circuit descriptions are found in Section 2 of this 
manual. Refer to figure 1-1 (TR-7 Block Diagram) 

and figure 1-2 (TR-7 Module Locations) for aid in 
following this discussion. The discussion is divided 
into three sections (receiver, transmitter and 
frequency control) for clarity. 

1-3.1 RECEIVER SECTION 
Incoming signals from the antenna pass through a 

bandswitched low-pass filter module, the 
transmit/receive antenna switching, and a band- 

switched high-pass filter module. These filters 
create an input bandpass filter, the limits of which 
are defined by the yellow numerals on the front 
panel BAND switch. A separate receiver and/or 
receive antenna can be connected in this path by 
removing the jumper between the EXT RCVR and 
EXT ANT jacks on the rear panel and making the 
appropriate connections. 

The output of the high-pass filter is connected to the 
input of the Up-Converter module, along with the 

VLF antenna input and the 25 kHz calibrator out- 
put. The VLF antenna is connected through a 20 dB 
attenuator due to the fact that the input antenna 
filters are bypassed by this input. Signals at the 
input of the Up-Converter module are mixed with 

the output of the synthesizer VCO to create a 48.05 

MHz intermediate frequency (IF) signal. Conversion 
is accomplished by a high-level, double balanced 
mixer to provide a very wide dynamic range. The 
output of this mixer is amplified by a low-noise, high 

dynamic range junction FET amplifier to insure 

adequate receiver sensitivity. This stage is followed 
by a four-pole monolithic 48.05 MHz crystal filter. 
The purpose of this filter is to attenuate signals 
removed more than +4 kHz from 48.05 MHz, thus 
protecting the remaining stages of the receiver from 

strong interfering signals. In this manner, optimum 

receiver dynamic range is preserved while providing 
excellent sensitivity. 

The output of the Up-Converter module is routed to 

the input of the 2nd mixer module. This module 
provides additional gain at the 48.05 MHz Ist IF 
frequency and converts this signal to the 5.645 MHz 
2nd IF frequency. Automatic gain control (AGC) 
voltage is applied to the lst IF amplifier to supple- 

ment the control range supplied by later stages. 

1-1 
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The 5.645 MHz signal from the 2nd mixer module is 
routed through the Noise Blanker module to the IF 
Selectivity module. When installed, the accessory 
NB-7 Noise Blanker acts on noise pulses prior to the 
IF crystal filters to prevent ringing in these filters 
from stretching the pulses. Maximum noise blanker 
effectiveness is thus assured. If the accessory NB-7 
is not installed, the 2nd IF signal is passed through. 
a jumper board in the same location for interconnec- 

tion. 

The IF Selectivity module contains provisions for 3 
accessory crystal filters in addition to the standard 

2.3 kHz filter. These filters determine the overall 
bandwidth of the receiver, and are.selected by PIN 
diode switching controlled from the transceiver 
front panel. Careful attention has been given to the 
switching circuit design and physical layout of this 

module to minimize stray coupling paths which 

would degrade the ultimate selectivity of the 
receiver. The result is extremely high rejection of 
unwanted off-channel signals. 

Following the IF Selectivity module, the 5.645 MHz 

signal is routed to the 2nd IF module. This module 
amplifies the 5.645 MHz signal and demodulates it 
using an AM or product detector, depending on 
mode. The demodulated signal is then amplified to a 
level sufficient to drive a speaker by an integrated 
circuit audio amplifier. AGC voltage, developed 
prior to demodulation, is used to control the gain of 
the IF stages. The same AGC signal is used to drive 

the S-meter circuit to provide signal strength indica- 

tion. AGC decay time constants are selected by the 
MODE switch and front panel F/S switch. 

1-3.2 TRANSMITTER SECTION 
In the transmit mode, audio signals from the MIC 

jack are applied to the Transmit Exciter module, 
where they are amplified and used to drive the 
balanced modulator and VOX circuits. The VOX 
section automatically controls the transmit/receive 
switching in the AM and SSB modes. A push-to-talk 
(PTT) input is also provided for manual control. 

The 5.645 MHz double sideband output of the 
balanced modulator is routed through the Noise 
Blanker module to the IF Selectivity module. The 
signal is passed straight through the noise blanker 
for interconnection purposes only. The IF selectiv- 

ity module rejects the undesired sideband, using the 
2.3 kHz crystal filter. This is accomplished by 
correct positioning of the double sideband signal 
relative to the crystal filter. 

The 5.645 MHz single sideband signal from the IF 

1-2 

Selectivity module is connected to a summing 
amplifier on the 2nd IF module. in the SSB and 
RTTY modes, the signal is passed through to a 
variable attenuator. In the AM mode, the signal is 

summed with the BFO signal to create an AM 
signal before being passed to the variable 
attenuator. In the CW mode the balanced modulator 
is disabled, and a 5.645 MHz crystal oscillator is 

keyed to create an offset CW signal for application 
to the variable attenuator. 

The variable attenuator consists of a PIN diode 
which is controlled by the ALC circuitry. The 

outputs of the forward and reflected wattmeter and 
the CARRIER control are connected to the ALC 
module. These signals are summed to create a 

controlling signal for the attenuator, thus control- 
ling the transmitter drive level. VSWR protection is 
accomplished in this manner, as well as providing 

gain control to prevent flat topping and overdrive. 

The 5.645 MHz transmit IF signal developed in the 
2nd IF module is connected to the 2nd mixer 
module. The signal is converted to 48.05 MHz and 

amplified, then routed to the Up-Converter module. 

In the Up-Converter module, the transmit signal is 

filtered by the 4-pole 48.05 MHz crystal filter to 
remove any spurious content, amplified, and 
converted to the operating frequency by mixing it 
with the output of the synthesizer VCO. 

The output of the Up-Converter module is filtered 
by the high-pass filter module, and routed through 

the transmit/receive switching to the Power 
Amplifier module, where it is amplified to the final 

output level. The signal is then routed by the 
transmit/receive switching to the low-pass filter 

module to attenuate the harmonics developed in the 
power amplifier. The transmit signal then passes 
through the wattmeter to the antenna jack. 

1-3.3 FREQUENCY CONTROL 
The TR-7 features synthesizer control of the 

operating frequency. This allows the transceiver to 
cover a wide frequency range without the use of 
range crystals or other frequency determining 
circuits. 

The reference for the synthesizer is generated by a 
40 MHz crystal oscillator on the PBT/Reference 

Oscillator module. The output of this oscillator is 

divided by 80 to produce 500 kHz. These two signals 
(40 MHz and 500 kHz) are routed to the synthesizer 

modules, which are described later in this section. 
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When the CAL switch is depressed, the 500 kHz 

signal is divided by 20 to produce a 25 kHz signal 

which is rich in harmonics. This signal is connected 
to the input of the Up-Converter module, and 
produces calibration marker signals at 25 kHz inter- 
vals. 

The passband tuning controls are connected to a 
13.695 MHz voltage-controlled crystal oscillator 

(VCXO) through a switching circuit. Control of this 
oscillator is thus switched between the front panel 
PBT control and the internal controls which are 

selected by the MODE switch. Although this 
oscillator is crystal controlled, it is designed to allow 
the frequency to be moved over a limited range 
(approximately +3 kHz) centered on 13.695 MHz. 

This signal is then mixed with the 40 MHz crystal 
oscillator signal to produce 53. 695 MHz and with 

an 8.05 MHz crystal oscillator to produce 5.645 

MHz. 

The 53.695 MHz signal is used for injection to the 
2nd mixer module, where it converts the 48.05 MHz 

IF signal to 5.645 MHz. The 5.645 MHz signal is 
used as a BFO signal for the generation and 
demodulation of SSB, CW, and RTTY signals. Since 
the 13.695 MHz oscillator is used to generate both 

signals, it can be moved in frequency without chang- 
ing the receiver operating frequency. Therefore, as 
the BFO frequency is changed (by changing the 
PBT control voltage), the 53.695 MHz injection 

signal is changed by an equal amount. This allows 
the 2nd IF to be positioned anywhere within a +3 

kHz range with respect to the crystal filter pass- 
band while the receiver remains tuned to the incom- 

ing signal. This technique provides the passband 

tuning feature in addition to sideband selection. 

Injection for the Up-Converter module is supplied 
by the VCO module. This module includes a 
voltage-controlled oscillator (VCO) which operates 
over the range of 48.05 MHz to 78.05 MHz. When 

mixed with the 0-30 MHz incoming signals, the 
result is the 48.05 MHz IF frequency. The VCO is 
tuned by a filtered control voltage derived from a 

phase detector which compares the frequency and 

phase of the 500 kHz reference from the 
PBT/Reference Oscillator module and a 500 kHz 
signal from the Translator module. 

The Translator module combines the 40 MHz 
reference signal and the 5.05-5.55 MHz output of 
the permeability-tuned oscillator (PTO) which is 

controlled by the main tuning dial. The resulting 
45.05-45.55 MHz signal is filtered and mixed with 
the VCO signal to produce a 3.0-33.0 MHz signal, 

depending on operating frequency. This signal is 
filtered, amplified, and applied to a programmable 
divider (+ N) which is programmed by the Digital 
Control module. The output of the = N is exactly 
500 kHz when the VCO is tuned to the correct fre- 
quency, thus satisfying the phase detector and lock- 
ing the synthesizer loop. 

The Digital Control module generates programming 
information for the + N by processing information 

from both the BAND switch and the frequency pro- 
grammer on the DR-7 display module. The BAND 

switch information generates the proper — N load 
number for the frequency range indicated by the 
white bandswitch numerals. The DR-7 frequency 

programmer is then used to increment this load 
number UP or DOWN by the desired amount. 

The following example will help to illustrate the 
operation of the synthesizer: 

Operating Frequency: 14.2835 MHz 

+48.0500 MHz 

VCO Frequency: 62.3335 MHz 

PTO Frequency: 
5.05 MHz + 0.2835 MHz = 5.3335 MHz 

+40.0000 MHz 

Variable Reference Frequency: 45.3335 MHz 

+ N Input Frequency: 

62.3335 MHz - 45.3335 MHz = 17 MHz 

= N Output: 5 MHz 

(Load number = 34) 

It can be seen from the above that each time the + 
N load number is increased or decreased by one, the 

VCO frequency will be forced to change by 500 kHz 

to satisfy the phase detector and maintain a locked 

condition. By the same token, as the PTO is tuned, 

the VCO must follow exactly to maintain phase 
lock. 

The DR-7 Frequency Display module contains a 

counter with a six digit LED readout. In the normal 
mode, this counter is connected to the VCO output 

and is programmed to subtract 48.05 MHz from the 
resulting count. In this manner, operating frequen- 

cy is displayed on the LED readout. In the external 
mode, the 48.05 MHz subtraction is removed, and 
the counter input is connected to the rear panel 
counter input jack, resulting in a 150 MHz six digit 

counter for test purposes. 

1-3 
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1-4. SPECIAL TOOLS AND FIXTURES 
A special set of tools and fixtures is available for 
servicing the TR-7. This set includes all unique 
board extenders, a Jumper Board, and alignment 

tools needed to troubleshoot and align the 
transceiver. This kit is available from the R.L. 

Drake Company for a nominal fee. 

1-4.1 BOARD EXTENDERS 
In order to extend a circuit card out of the card cage 
for servicing, refer to figure 1-3 and select the proper 
board extenders from the table. Remove the circuit 
card to be tested, install the board extenders so that 

each pin of each circuit card connector is extended, 

and reinstall the circuit card on the extenders. To 

service a card located underneath the DR-7 remove 

the DR-7 and replace it with the Jumper Board in- 

cluded in the service kit. 

NOTE 
Performance of the TR-7 will be degraded 

when some cards are extended. After 
replacing a faulty component or other- 
wise correcting a problem, the transceiver 

should be realigned in accordance with 

Section 3 with all boards in place in the 
card cage. 

EXTENDER TYPE & NUMBER REQUIRED 
CIRCUIT CARD 

3 PIN 

Digital Control 
(See Note 1) 

Transmit Exciter 

(See Note 2) 1 

Up Converter 2 

VCO (See Note 2) 1 

Translator 

(See Note 3) 2 

2nd Mixer 2 

IF Switching or 

Noise Blanker 

IF Selectivity 3 

PBT/Reference 1 

2nd IF/Audio 

Power Supply 

(See Note 4) 

ACCESSORIES 

DR-7 2 

AUX-7 

NOTES: 

4 PIN 5 PIN 6 PIN 9 PIN 

1 1 1 1 

2 1 1 

1 1 

1 

1 

1 1 

1 1 2 

1 1 4 

2 

2 1 

2 1 1 

1. Use a 9 pin extender on Translator end of Jumper Board. 
2. Extend Jumper Board with (2) 6 pin and (1) 9 pin extenders. 
3. Use (2) 6 pin extenders on Digital Control end of Jumper Bd. 

4. Limit operating time to 15 minutes due to lack of heat sink. 

Fig. 1-3 Board Extender Selection Chart 
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DESCRIPTION 

Low Pass Filter Module 

T/R Relay 

2nd Mixer 

Vvco 

High Pass Filter Module 

Up-Converter 

Transmit Exciter 

Digital Control 

2nd IF/Audio 

Passband Tuning/Reference 

IF Selectivity 
IF Switching or Noise Blanker 

Translator 

RIT & PTO Switching Circuitry 

Power Amplifier Module 

PTO 

AUX-7 Connector 

Power Supply/Regulator 

Fig. 1-2 TR-7 Module Locations 
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The following sections describe the circuit of each of 
the modules and/or circuit cards in detail. Each sec- 
tion contains a schematic diagram, parts location 
overlay, and parts list. When ordering replacement 
parts, please refer to the R. L. Drake Company part 

SECTION 2 

CIRCUIT DESCRIPTION 

number listed for the part in question. 

2-1. PARENT BOARD/CHASSIS 
The Parent Board and Chassis (Wiring Harness) 

combine to interconnect the various circuit cards 

and modules in the TR-7. Refer to figure 2-2 for 
schematic and figure 2-1 for parts location informa- 
tion. Figure 2-1 also identifies the major intercon- 
nection circuits on the Parent Board as an aid for 
troubleshooting and alignment. 

Each circuit board/module has been assigned an 

identifying number for circuit description and parts 

identification purposes in accordance with the 
following list: 

Identification Circuit Board/Module 
Prefix : 

01 Auxiliary Program (Accessory) 

02 Digital Control 
03 Transmit Exciter 

04 Up-Converter 
05 VCO 
06 Translator 

07 2nd Mixer 

08 IF Switching or Noise Blanker 

(Accessory) 
09 IF Selectivity 

10 Pass Band Tuning/Reference 
i gil 2nd IF/Audio 

i Jumper 

13 High Pass Filter 

14 High Pass Filter Switch, Front 

15 High Pass Filter Switch, Rear 
16 ALC 

17 Low Pass Filter, Bands 1-4 

18 Low Pass Filter, Bands 5-8 

19 Low Pass Filter Switch, Front 

20 Low Pass Filter Switch, Rear 
PH Power Supply/Regulator 
22 Predriver 

23 Power Amplifier 

90 DR-7 (Accessory) 

The identification prefix is used whenever referring 
to a particular circuit card. For example, the 
designator for resistor number 25 on the 2nd 

IF/Audio Board is R1125. Pin 16 of the same card is 

numbered 11/16. Figures 2-1 and 2-2 include these 

identification prefixes for reference. 

Refer to figure 1-1 to aid in following the signal flow 
through figure 2-2. Note that several power and/or 
control lines are identified by function. For example, 
the notation +10 CAL indicates that +10 VDC is 
present on this line when the calibrator is enabled. 

+10T AM indicates that +10 VDC is present in 
transmit in the AM mode. It is possible to isolate a 
large number of faults to the board level by making 
the necessary measurements on the Parent Board, 

utilizing figures 2-1 and 2-2 for location information. 

The PTO switching circuitry selects the frequency 

controlling signal in the receive and transmit modes 

and applies this signal to pin 38 of the Translator 

module. Frequency control can be derived from one 

of four sources: the internal PTO, the RV-7, the R-7, 

or the crystal oscillator on the AUX-7 (for fixed 

frequency operation). PIN diodes CR9 through 

CR13 select the desired signal and couple it through 

C2 to the Translator Board. Since R22 is a common 

return resistor for all of the PIN diode switches, 

back bias is automatically applied to the unused 

signal paths. The Spot function is obtained by 

enabling two signal paths at once. CR16 and CR17 

form a detector to provide an audio indication of 

zero beat. Q1, Q2 and Q3 control the RV-7/TR-7 

selection in receive, and Q4, Q5 and Q6 perform the 

same function in transmit. Selection of the R-7 PTO 

is accomplished via the RCT switch (S5E) and cir- 

cuitry in the R-7. The fixed oscillator is selected by 

the Fixed switches (S4D and S4E) via CR14, CR15 

and circuitry on the AUX-7. 

The RIT function is controlled by Ul, which 
switches the RIT control line between the front 

panel RIT control (R10B) and the internal RIT 

centering control (R24). When the RIT function is 

not selected, the RIT line is controlled by R24 in 

both receive and transmit. 

2-1 
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TR-7 PARENT BOARD/CHASSIS 

DESCRIPTION 

Capacitor, Tantalum, .22 uF + 10%, 35 V 

Capacitor, Disc, .01 pF + 80%, 25 V 

Capacitor, Disc, 100 pF + 10%, 500 V 

Capacitor, Disc, 100 pF + 10%, 500 V 
Capacitor, Disc, .01 uF + 80%, 25 V 
Capacitor, Disc, .05 pF + 80%, 16 V 

Capacitor, Disc, .01 uF + 80%, 25 V 
Capacitor, Disc, .01 uF + 80%, 25 V 

3183100 
3161500 
3161070 
3161070 
3161500 
3161600 

3161500 
3161500 

Capacitor, Electrolytic, 470 uF @ 25 W VDC 3180235 

Diode, MR501 

LED, Green 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N295 

Diode, 1N295 

Lamp, #53 

Lamp, #53 

Lamp, Miniature 

Lamp, Miniature 

Lamp, Miniature 

Lamp, Miniature 

Fuse, 5 A., 3AG 

Connector, Coax, SO-239 

Connector, Plug, P404AB 

Connector, Socket, S308AB 

Socket, AC Line 

Connector, Plug, P310AB 

Connector, Socket, S312AB 

Receptacle, 4-Pin : 

Jack, Phono 

Jack, Phono 

Jack, Phono 

Jack, Phone, Closed Circuit 

Jack, Phone, Closed Circuit 

Jack, Phono 

Jack, Phono 

Jack, Phone, Open Circuit 

Meter, TR-7 

Transistor, 2N3904 

Transistor, 2N4402 

3020270 

3472054 
3020090 
3020090 
3020090 
3020090 
3020090 

3020090 
3020265 

3020265 

3020265 

3020265 
3020265 

3020090 
3020090 
3020020 

3020020 
3470053 
3470053 
3471905 
3471905 
3471905 

3471905 
3420171 
3280010 
3290512 
3280520 

3282010 
3290560 
3280560 
3281735 
3281000 
3281000 
3281000 
3281030 
3281030 

3281000 
3281000 
3281020 

3580260 
3030105 

_ 3030120 

2-3 
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REF 
DES 

Q3 
Q4 
Q5 

Q6 
Rl 
R2 
R3 
R4 
R5 
R6 
R7 
R8 

R9 

R10 
Rid 
R12 

R13 
R14 

R15 
R16 

R17 
R18 

R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 

R29 
R30 
R31 
R32 

R33 
RFC1 
RFC2 
RFG3 
Sl 
S2 

S3 

S4 
S5 
S6 
Ul 

DESCRIPTION 

Transistor, 2N3904 

Transistor, 2N3904 

Transistor, 2N4402 

Transistor, 2N3904 

Resistor, Carbon Film, 680 2 + 5%, 1/4 W 

Resistor, Variable, Dual Section 10K/10K 

Resistor, Variable, 10 K Q 

Resistor, Variable, 10 K Q 

Resistor, Carbon Film, 47 2 + 5%, 1/4 W 

Resistor, Variable, Dual Section, 3K/10K 

Resistor, Carbon Film, 3.8 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 3.3 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 47 2 + 5%, 1/4 W 

Resistor, Variable, Dual Section, 10K/10K 

Resistor, Variable, 3 M 2 

Resistor, Variable, 3 M 2 

Resistor, Carbon Film, 10 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 1 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 1 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 1 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 1 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 470 2 + 5%, 1/4 W 

Resistor, Carbon Film, 8.2 KQ2 + 5%, 1/4 W 

Resistor, Variable, 10 KQ 

Resistor, Carbon Film, 4.7 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 100 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 100 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 6.8 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 3.3 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 3.3 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 K 2+ 5%, 1/4 W 

Choke, 270 pH 

Choke, 270 pH 
Choke, RFC 

Switch, Rotary, Mode 

See Appropriate LPF or HPF Listing 

Switch, Rotary, Aux. Program 

Switch, Pushbutton, 6 Station 

Switch, Pushbutton, 6 Station 

Switch, Slide, DPDT 

I.C., MC14016BCP 

PART 
NO. 

3030105 

3030105 
3030120 
3030105 

3220140 
3260647 

3260640 

3260640 
3220035 

3260646 
3220200 

3220200 

3220035 

3260648 

3260641 

3260641 

3220235 

3220160 

3220160 

3220235 

3220235 

3220160 

3220160 

3220235 

3220315 

3220110 

3220230 

3260180 

3220210 

3220315 

3220315 

3220315 

3220315 
3220220 

3220200 

3220200 

3220235 

3520590 

3520590 
2512506 
3661005 

4660000 

3661000 

3670076 

3670076 

3670520 

3041025 
a 
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2-2. DIGITAL CONTROL BOARD 
The Digital Control Board decodes the BCD band- 
switch information to provide frequency range pro- 

gramming and band control. In addition, it selects 
between normal and auxiliary frequency range pro- 

gramming and provides transmitter lockout on 
unauthorized frequencies. Refer to figure 2-4 for 
schematic and figure 2-3 for parts location informa- 
tion. 

BCD band information from the HPF module rear 

switch board is connected to Digital Control Board 
pins 1 through 4 via the Parent Board. This informa- 
tion is coded as follows (L=Low, H=High): 

BAND PIN 1 PIN 2 PIN3 PIN 4 DECIMAL 
CODE 

1.5 L H L L 2 
2.5 H H L L 3 
3.5 L L H L 4 
5.0 H L H L 5 
7.0 L H H L 6 

14.0 H H H L 7 
21.0 L L L H 8 
28.5 H L L H 9 

This data is connected to the BCD input of a BCD- 
to-decimal decoder, U201, which converts the data 
to a one out of ten (decimal) code. The band coding is 

further processed by quad OR gates U203, U204 

and U205 to create the correct synthesizer range 
programming numbers corresponding to the white 
numbers on the band switch. This information is 

connected to the X inputs of 4-bit selectors U206 
and U207. Range information from the AUX-7 

module is connected to the Y inputs of 4-bit selec- 
tors U206 and U207. 

When the front panel AUX PROGRAM switch is in 

the NORM position, 5 volts is applied to module pin 
5. This signal is connected to the A control inputs of 
U206 and U207 allowing the data on the X inputs 
(from the bandswitch) to program the synthesizer 

range via the Jumper Board or DR-7. The Y inputs 
are inhibited in this mode. 

When one of the eight AUX PROGRAM channels is 
selected, module pin 5 is disconnected from 5 volts, 
and pulled low by R219. This signal is inverted by 
U209, and a high output appears on U209 pin 3, 
which is connected to the B control inputs of U206 
and U207. This allows the Y inputs (from the 
AUX-7) to program the synthesizer range. 

BCD band information from the bandswitch is com- 

pared to BCD band information from the AUX-7 in 
comparator U202. When the two sets of data are 

equal, pin 3 of U202 goes high, which causes the out- 
put of the NOR gate in U209 (pin 5) to go low. This 
turns off transistor Q202, causing the SET BAND 
light to exinguish. In the NORM mode, pin 6 of 
U209 is held in the high state, forcing the output of 
the NOR gate to stay low at all times, thus causing 
the SET BAND light to remain off. 

The transmit function of the TR-7 is enabled 
whenever pin 11 of the Digital Control Module is 
high (ungrounded). This means that Q201 must be 

off, which is accomplished by keeping U209, pin 11 
in the low state. Pin 11 of U209 will be low when 
pins 12 and 13 are high, and this condition will exist 
if pin 14 or pin 15 of U209 is low. Pin 14 enables the 
transmitter in the NORM mode, and pin 15 enables 
the transmitter in the AUX mode. 

In the NORM mode, pin 14 of U209 will be low if pin 
1 of U208 is low, which will be true if all four inputs 
of the four input NAND gate are high in accordance 
with the following table: 

U208 PIN NO. CONDITION FOR 
HIGH STATE 

Z Not on 2.5 or 5.0 MHz bands 

3 Legitimate Amateur Band 

(from DR-7) 

4 Normal Mode Selected 

5 Synthesizer Locked 

If all conditions in the above table are satisfied, the 

transmitter will operate in the NORM mode. 

Similarly, in the AUX mode, pin 13 of U208 must be 
low, which will be true if all four inputs of the 

NAND gate are high in accordance with the follow- 

ing table: 

U208 PIN NO. CONDITION FOR 
HIGH STATE 

9 Synthesizer Locked 

10 AUX Mode Selected 
11 BAND Setting Correct 
7 RTM-7 Installed 

If all these conditions are as listed, the transmitter 

will operate in the AUX mode. 

The Digital Control Board does not require align- 
ment. 
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REF 
DES 

Q201 

Q202 

R201 

R202 

R203 

R204 

R205 

R206 

R207 

R208 

R209 

R210 

ole 

R212 

R213 

R214 

R215 

R216 

R217 

R218 

R219 

R220 

R221 

U201 

U202 

U203 

U204 

U205 

U206 

U207 

U208 

U209 

TR-7 DIGITAL CONTROL BOARD 

DESCRIPTION 

Transistor, 2N3904 

Transistor, 2N3904 

Resistor, Carbon Film, 100 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 KQ+ 5%, 1/4 W 

Resistor, Carbon Film, 100 KQ + 

Resistor, Carbon Film, 100 KQ + 

Resistor, Carbon Film, 100 KQ + 

Resistor, Carbon Film, 100 K2 + 

Resistor, Carbon Film, 100 K2 + 

Resistor, Carbon Film, 100 KQ2 + 

Resistor, Carbon Film, 100 KQ2 + 

Resistor, Carbon Film, 100 K2 + 

Resistor, Carbon Film, 100 KQ2 + 

Resistor, Carbon Film, 100 K2 + 

Resistor, Carbon Film, 100 K2 + 

Resistor, Carbon Film, 100 K2 + 

Resistor, Carbon Film, 100 KQ + 

Resistor, Carbon Film, 100 KQ + 

Resistor, Carbon Film, 100 K2 + 

Resistor, Carbon Film, 100 KQ + 

Resistor, Carbon Film, 100 K2 + 

Resistor, Carbon Film, 100 K2 + 

Resistor, Carbon Film, 100 K2 + 

I.C., MC14028BCP 

I.C., MC14585BCP 

I.C., MC14071BCP 

I.C., MC14071BCP 

I.C., MC14071BCP 

I.C., MC14519BCP 

I.C., MC14519BCP 

I.C., MC14012BCP 

1.C., MC14572CP 

5%, 

5%, 

5%, 

5%, 

5%, 

5%, 

5%, 

5%, 

5%, 

5%, 

5%, 

5%, 

5%, 

5%, 

5%, 

5%, 

vor 

5%, 

Go. 

1/4 W 

1/4 W 

1/4 W 

1/4 W 

1/4 W 

1/4 W 

1/4 W 

1/4 W 

1/4 W 
1/4 W 

1/4 W 

1/4 W 

1/4 W 

1/4 W 

1/4 W 

1/4 W 

1/4 W 

1/4 W 

1/4 W 

PART 
NO. 

3030105 

3030105 

3220315 

3220315 

3220315 

3220315 

3220315 

3220315 

3220315 

3220315 

3220315 

3220315 

3220315 

3220315 

3220315 

3220315 

3220315 

3220315 

3220315 

3220315 

3220315 

3220315 

3220315 

3041040 

3041160 

3041060 

3041060 

3041060 

3041120 

3041120 

3041015 

3041150 
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2-3. TRANSMIT EXCITER BOARD 
The Transmit Exciter Board amplifies the speech 

audio from the microphone, provides VOX and anti- 
VOX circuitry, and includes the 10 volt 
transmit/receive switching. In addition, this module 

also contains the transmitter balanced modulator. 
Refer to figure 2-6 for schematic and figure 2-5 for 

parts location information. 

Microphone audio from the front panel connector is 

applied to pin 1 of the Transmit Exciter via the 

Parent Board. This signal is amplified by Q301, 

Q302 and associated components, and is coupled to 

pin 21 for connection to the top of the front panel 
MIC GAIN control. Provisions have been made on 
the board to jumper the free end of R356 to ground 

for low impedance microphone input, if required. 
This jumper is not installed at the factory, and is, in 

fact, seldom required for proper operation. 

The wiper of the front panel MIC GAIN control is 
connected to pin 22, and coupled to an emitter 

follower consisting of Q304 and associated 
components. The output of this stage is coupled to 
pin 1 of the MC-1496P balanced modulator. The 

5.645 MHz carrier signal is coupled to pin 10 of the 

MC-1496Pvia a diode switchconsistingof CR307and 

CR308. In transmit, 10 volts is applied to the 
anodes of these diodes via R351, causing current to 
flow via R352 and L301, thus allowing the 5.645 
MHz carrier signal to pass. In receive, the diodes are 
turned off, disabling the balanced inodulator. Con- 
trol R349 is the carrier balance adjustment. 

The output of the balanced modulator is taken from 
pin 6 of the MC-1496P and coupled to a buffer stage 
consisting of Q309 and associated components. This 
stage is active only in transmit, thus assuring 
proper transmitter muting in the receive mode. The 
double sideband (DSB) signal is then coupled to pin 
24 of the Transmit Exciter for routing to the IF 
Selectivity Board for sideband selection. 

Microphone audio from Q302 is also coupled to 

VOX buffer Q303, and detected by CR305 and 
CR306. The resulting de voltage is amplified by 
U301A, the gain of which is set by the front panel 
VOX GAIN control connected between module pin 

5 and ground. VOX operation is enabled via the 
VOX override line, pin 4. When this pin is grounded, 

the output of U301A is shorted, disabling the VOX. 

Anti-VOX audio from the speaker is connected via 

pin 8 to a detector consisting of CR301 and CR302. 
The dc output of this detector is amplified by 
U301B, the gain of which is set by the front panel 
ANTI-VOX GAIN control and connected between 
module pin 6 and ground. 

The VOX signal from U301A is applied to the in- 

verting input of U301C and the ANTI-VOX signal 

is applied to the non-inverting input of U301C. 
These signals are compared, and when the VOX 

signal is greater, the output of U301C is forced low. 

In the CW mode, a keyed voltage is applied to the in- 

verting input of U301C to achieve the same effect. 

The output of U301C is connected to the inverting 
input of U301D. Thus, when the output of U301C is 
low, the output of U301D goes high, providing a 
keying signal. VOX delay is established by C303 
and the front panel VOX DELAY control, which is 
connected between pin 7 and 10 volts. A separate 
delay control is brought into play on CW, via the 
MODE switch. R310 is used to establish a minimum 
delay to insure smooth transmit/receive switching. 

The output of U301D is applied to pin 6 of U302. 
PTT information is appled to pin 1 of U302 via 

switching transistor Q305. When the transmit 
enable line (module pin 11) is high, the AND gates in 

U302 will drive the output switching transistors in 
this IC to the on state when either the VOX is 
tripped or the PTT line is grounded. 

When either of the output drivers in U302 turn on, 

base current flows in Q306, thus enabling the 10 

volt transmit line (+10T). At the same time, Q308 is 
turned off, turning off Q307 and disabling the 10 

volt receive line (+10R). When the output drivers of 

U302 are off (caused by the absence of a VOX or 

PTT signal), exactly the opposite is true. In this 

manner, pin 15 (+10R) and pin 16 (+10T) are 
controlled for transmit/receive switching 
throughout the remainder of the radio. The network 

consisting of R362, C324, CR309 and CR310 pro- 
vides a fast turnoff/delayed turn on signal to the 

base of Q308 to eliminate any possible critical 

sequencing problems in the T/R switching circuitry. 

It should be noted that switches Q306 and Q307 do 

not have any current limiting protection, since 
+10R and +10T must be well regulated. As a 
result, if a short is developed within the radio on 
either the +10R or +10T lines, the accompanying 

switching transistor will probably be destroyed. 

Care should be taken to avoid such shorts when 
servicing the TR-7. 
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REF 
DES 

C301 

C302 
C303 
C304 
C305 
C306 
C307 
C308 
C309 
C310 
C311 
C312 
C313 
C314 
C315 
C316 
C317 

C318 

C319 
C320 
C321 
C322 
C323 
C324 

C325 

C326 
C327 
C328 
C329 
C330 
CR301 
CR302 
CR303 
CR304 

CR305 
CR306 
CR307 
CR308 
CR309 
CR310 
Q301 
Q302 
Q303 
Q304 
Q305 
Q306 
Q307 
Q308 
Q309 
R301 
R302 

TR-7 TRANSMIT EXCITER BOARD 

DESCRIPTION 

Capacitor, Electrolytic, 1 uF + 20%, 50 V 
Capacitor, Electrolytic, 1 uF + 20%, 50 V 
Capacitor, Electrolytic, 1 uF + 20%, 50 V 
Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Electrolytic, 1 uF + 20%, 50 V 
Capacitor, Electrolytic, 1 uF + 20%, 50 V 

Capacitor, Disc, .05 uF + 80%, M16V 
Capacitor, Disc, 68 pF, N750 
Capacitor, Tantalum, .22 uF + 10%, 35 V 
Capacitor, Tantalum, .22 uF + 10%, 35 V 
Capacitor, Disc, 470 pF + 20%, Z5U 
Capacitor, Electrolytic, 10 uF + 20%, 25 V 
Capacitor, Electrolytic, 1 uF + 20%, 50 V 
Capacitor, Tantalum, .22 uF + 10%, 35 V 
Capacitor, Tantalum, 1 pF + 20%, 35 V 
Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Electrolytic, 22 uF + 20%, 16 V 
Capacitor, Disc, .005 uF + 20%, Z5U 
Capacitor, Disc, .005 uF + 20%, Z5U 
Capacitor, Electrolytic, 22 uF + 20%, 16 V 
Capacitor, Electrolytic, 1 uF + 20%, 50 V 
Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Electrolytic, luF + 20%, 50 V 
Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .001 uF + 20%, Z5U 

Capacitor, Disc, .005 pF + 20%, Z5U 
Capacitor, Electrolytic, 10 uF + 20%, 25 V 
Capacitor, Disc, .01 pF + 80%, M25V 

Capacitor, Disc, .01 pF + 80%, M25V 

Diode, 1N270 
Diode, 1N270 

Diode, 1N270 

Diode, 1N270 

Diode, 1N270 

Diode, 1N270 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 - 
Transistor, MPS-6521 

Transistor, 2N3904 

Transistor, 2N3904 
Transistor, 2N3904 

Transistor, 2N3904 

Transistor, 2N4402 

Transistor, 2N4402 

Transistor, 2N3904 

Transistor, 2N3563 
Resistor, Carbon Film, 510 2 + 5%, 1/4 W 
Resistor, Carbon Film, 1.0 KQ2 + 5%, 1/4 W 

PART 
NO. 

3180008 

3180008 

3180008 

3161500 

3180008 

3180008 

3161600 

3160990 

3183100 

3183100 

3161350 

3180062 

3180008 

3183100 
3183010 

3161500 

3180105 

3161470 

3161470 

3180150 

3180008 

3161500 

3161500 

3180008 
3161500 

3161380 

3161470 

3180062 

3161500 

3161500 

3020010 

3020010 

3020010 

3020010 

3020010 

3020010 

3020090 

3020090 

3020090 

3020090 

3030289 

3030105 

3030105 

3030105 

3030105 

3030120 

3030120 

3030105 

3030060 

3220115 

. 3220160 

2-13 
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REF 
DES 

R303 
R304 

R305 

R306 

R307 
R308 
R309 
R310 
R311 
R312 

R313 
R314 
R315 

R316 

R317 
R318 

R319 
R320 
R321 
R322 
R323 
R324 
R325 
R326 
R327 
R328 
R329 
R330 
R331 
R332 

R333 
R334 

R335 

R336 
R337 
R338 
R339 
R340 
R341 

R342 

R343 
R344 

R345 
R346 
R347 

R348 
R349 

R350 
R351 
R352 
R353 
R354 
R355 
R356 

DESCRIPTION 

Resistor, Carbon Film, 10 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 100 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 22 KO + 5%, 1/4 W 

Resistor, Carbon Film, 10 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 47 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 M2 + 5%, 1/4 W 

Resistor, Carbon Film, 4.7 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 6.8 M2 + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 M2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 2 + 5%, 1/4 W 

Resistor, Carbon Film, 3.3 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 KQ + 5%, 1/4 W 

NOT USED 

Resistor, Carbon Film, 10 K2 + 5%, 1/4 W 
Resistor, Carbon Film, 10 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 100 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 47 2 + 5%, 1/4 W 

Resistor, Carbon Film, 150 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 M2 + 5%, 1/4 W 

Resistor, Carbon Film, 33 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 330 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 180 2 + 5%, 1/4 W 

Resistor, Carbon Film, 18 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 1.5 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 10 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 3.3 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 3.3 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 820 2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W 

Resistor, Carbon Film, 330 2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 330 2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 K2 + 5%, 1/4 W 

Resistor, Variable 25 K2 

Resistor, Carbon Film, 330 2 + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 56 2 + 5%, 1/4 W 

Resistor, Carbon Film, 330 2 + 5%, 1/4 W 
Resistor, Carbon Film, 10 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 10 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 680 2 + 5%, 1/4 W 

PART 
NO. 

3220235 

3220315 

3220190 

3220315 

3220260 

3220235 

3220190 

3220285 

3220355 

3220210 

3220375 

3220360 

3220005 

3220200 

3220315 

3220315 

3220235 
3220235 
3220005 
3220235 
3220160 
3220315 
3220035 
3220320 
3220360 
3220275 
3220160 
3220340 
3220190 
3220070 
3220255 
3220235 
3220175 
3220055 
3220160 
3220235 
3220200 
3220200 
3220145 
3220055 
3220090 
3220235 
3220160 
3220090 
3220235 
3260670 
3220090 
3220160 
3220040 
3220090 
3220235 
3220235 
3220140 
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REF 
DES 

R357 
R358 
R359 
R360 
R361 
R362 

R363 
R364 
RFC301 
U301 
U302 
U303 

DESCRIPTION 

Resistor, Carbon Film, 6.8 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 12 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 510 2 + 5%, 1/4 W 

Resistor, Carbon Film, 82 2 + 5%, 1/4 W 

Resistor, Composition, 180 2 + 10%, 1/2 W 

Resistor, Carbon Film, 1.5 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 1.0 K2 + 5%, 1/4 W 
Resistor, Composition, 180 2 + 10%, 1/2 W 

Choke Assy., 270 nH, MUD271 

I.C., MC3302P 

I.C., MC75452P 

I.C., MC1496P 

NOTES, 

PART 
NO. 

3220220 

3220240 

3220115 

3220050 

3230130 

3220175 

3220160 

3230130 

3520590 

3040120 

3040202 

3040112 
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2-4. UP-CONVERTER BOARD 
The Up-Converter Board converts incoming re- 
ceived signals to the 1st IF of 48.05 MHz, and con- 
verts the transmit 48.05 MHz IF signal to the 
desired signal frequency, using the output of the 
synthesizer VCO. Refer to figure 2-8 for schematic 
and figure 2-7 for parts list information. 

Received signals from the antenna are routed to the 
Up-Converter via the low pass and high pass filter 
modules. These signals first pass through a master 
low pass filter consisting of (C407-C413 and 
L402-L404. This filter is employed to improve image 
and spurious response performance, and has a cut- 
off frequency of approximately 35 MHz. The output 
of this filter is connected to the signal input of a 
high-level double balanced mixer, which is a pack- 
aged, diode-ring device. The injection input of this 
mixer is driven by an amplifier, Q401, whose input 
is the output of the synthesizer VCO. Q401 is a 
broadband amplifier, with a flat passband over the 
48-78 MHz injection range. R406, R407 and R408 
form a pad to insure proper termination of both the 
amplifier and the mixer. 

The 48.05 MHz difference signal is coupled from the 
IF port of the mixer to the source of IF amplifier 
Q402 through pin diode CR401, which is turned on 
by +10R through RFC402. Since CR403 shares a 

common dc return through R413, it is biased off. 

C418 and T402 tune the output of Q402, and this 
signal is coupled to the 48.05 MHz filter through 

CR404, which is turned on by +10R through 
RFC406. Since CR402 shares a common dc return 
through R414, it is biased off. 

The 48.05 MHz filter module consists of two 
monolithic filter elements, each of which is a two- 
pole filter. Matching is accomplished by C421, C422, 
and L405 on one end, and C423, C424 and L406 on 
the other end. L405 and L406 are tuned at the fac- 
tory using sophisticated equipment, and should not 
require readjustment unless a filter element is 
replaced. Nominal bandwidth of this filter is 8-12 
kHz. 

In transmit, the signal flow is reversed. The 48.05 
MHz transmit IF signal is passed through the 
crystal filter and amplified by Q402. In this case, 
CR402 and CR403 are turned on by +10T, and 
CR401 and CR404 are biased off. The output of 
Q402 is thus connected to the double balanced 
mixer, which is bilateral, and does not require T/R 
switching. The 48.05 MHz signal is mixed with the 
synthesizer injection to create a signal on the 
desired transmit frequency. This signal is passed 
through the master low pass filter and routed to the 
input of the Power Amplifier via the High Pass 
Filter module. 

Due to the high frequencies involved, proper ground- 
ing is very important on this module. If any shields 
are removed for servicing, be sure that they are 
replaced and soldered as originally produced. In ad- 
dition, be sure that all four grounding clips are pro- 
perly installed. These clips may be soldered to the 
shield if necessary. Proper attention to these 
details will insure that spurious responses are 
minimized. 

Alignment of this module is covered in Section 3. 
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REF 
DES 

C401 
C402 
C403 
C404 
C405 

C406 
C407 

C409 

C410 
C411 

C412 

C413 
C414 

C415 
C416 
C417 
C418 
C419 
C420 
C421 
C422 

C423 
C424 

C425 
C426 
C427 
CR401 

CR402 
CR403 
CR404 

L401 

L402 

L403 
L404 

L405 
L406 
Q401 
Q402 

R401 
R402 

R403 
R404 
R405 
R406 

R407 

R408 

R410 

R411 

R412 

TR-7 UP-CONVERTER BOARD 

DESCRIPTION 

Capacitor, Disc, .001 uF + 20%, Z5U 
_ Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, 100 pF + 5%, N750 
DELETED 
Capacitor, Disc, 100 pF + 5%, N750 
Capacitor, Disc, 33.0 pF + 5%, N750 
Capacitor, Disc, 150 pF + 5%, N750 
Capacitor, Disc, 39 pF + 5%, NPO 
Capacitor, Disc, 82 pF + 5%, N750 
Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Variable Trimmer, 5-20 pF 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, 9 pF + 5%, NPO 
Capacitor, Disc, 3.9 pF, .39, NPO 
Capacitor, Disc, 3.9 pF, .39, NPO 
Capacitor, Disc, 9 pF + 5%, NPO 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .001 pF + 20%, Z5U 
Capacitor, Disc, .05 uF + 80%, M16V 
Diode, MPN3404 
Diode, MPN3404 
Diode, MPN3404 

Diode, MPN3404 
Choke Assy., 5.6 wH, L56G 
Inductor, Toroid 
Inductor, Toroid 
Inductor, Toroid 

Inductor, Variable 

Inductor, Variable 
Transistor, 2N3866 

Transistor, J-310 
Resistor, Carbon Film, 270 2 + 5%, 1/4 W 
Resistor, Carbon Film, 2.7 K2 + 5%, 1/4 W 
Resistor, Carbon Film, 680 2 + 5%, 1/4 W 
Resistor, Carbon Film, 22 2 + 5%, 1/4 W 
Resistor, Carbon Film, 10 2 + 5%, 1/4 W 
Resistor, Carbon Film, 270 2 + 5%, 1/4 W 
Resistor, Carbon Film, 22 2 + 5%, 1/4 W 
Resistor, Carbon Film, 270 2 + 5%, 1/4 W 
DELETED 
Resistor, Carbon Film, 10 2 + 5%, 1/4 W 

3161380 
3161500 
3161380 
3161380 
3161380 

3161380 

3161060 

3161060 
3160705 
3161150 
3160760 
3161040 

3161500 
3161500 
3161380 
3161380 
3205375 
3161380 
3161380 
3160320 
3160090 
3160090 
3160320 
3161380 
3161380 
3161600 
3020265 
3020265 
3020265 
3020265 
3520510 
2510019 
2510019 
2510019 

3524105 
3524105 
3030095 
3030501 
3220085 
3220195 
3220140 
3220015 
3220005 

3220085 
3220015 

3220085 

3220005 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W 3220055 
Resistor, Carbon Film, 6.8 K2 + 5%, 1/4 W 3220220 
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REF 
DES 

R413 
R414 
R415 

RFC401 
RFC402 
RFC403 
RFC404 
RFC405 
RFC406 
RFC407 

RFC408 
T401 
T402 

U401 

Y401/Y402 

C428 
C429 

DESCRIPTION 

Resistor, Carbon Film, 2.2 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 Q + 5%, 1/4 W 
Choke Assy., VK200 

Choke Assy., 5.6 uwH, L56G 
Choke Assy., VK200 

Choke Assy., 5.6 wH, L56G 
Choke Assy., 5.6 wH, L56G 

Choke Assy., 5.6 wH, L56G 

Choke Assy., VK200 
Choke Assy., VK200 

Transformer, Toroid 

Transformer, Toroid 

Mixer, Double Balanced, CM1-HF 

Crystal Filter Set, 48.05 MHz 

Capacitor, Tantalum, 10 uF + 20%, 25 V 
Capacitor, Disc, 68 pF + 5%, N750 

NOTES: 

PART 
NO. 

3220190 
3220190 

3220005 
3520600 

3520510 

3520600 
3520510 
3520510 
3520510 

3520600 
3520600 
2510020 
2510003 

3045010 
3140125 

3183030 
3160990 
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2-5. VCO BOARD 
The VCO Board provides the injection signal to the 

Up-Converter Board (Section 2-4.), and includes the 
phase detector and loop filter portions of the syn- 
thesizer. Refer to figure2-10for schematic and figure 

2-9 for parts list information. 

The VCO actually consists of two oscillators; one for 
low band (0-15 MHz) operation, and one for high 
band (15-30 MHz) operation. The two oscillators are 

quite similar in design, and the following discussion 
of the low band VCO can be applied to the high band 
VCO as well. 

Q501 and Q502 form a push-pull oscillator which is 

tuned by L501 and varactors CR503-CR506. The 
high band VCO uses one less varactor, since the 
operating frequency is higher. Power for the 

oscillator is obtained from the VCO select line, 
which comes from the bandswitch. A 5 VDC 
regulator, U501, is used to insure a well regulated 
and filtered power source. CR503-CR505 are con- 
trolled by the coarse tune line from the phase detec- 
tor circuitry, and CR506 is controlled by the fine 

tune line. Two control lines are required to insure 
that the VCO will always tune to the correct fre- 
quency. 

The VCO output is coupled through a buffer stage, 
Q503, and a PIN diode, CR507, to T503, which pro- 
vides additional isolation between the VCO and 
other circuits in the transceiver. A sample of the 
output of T503 is connected through R514 to the 

DR-7 for frequency readout purposes. T504 splits 
the output of T503, and the resulting outputs drive 
the Up-Converter and Translator Boards. 

The low band VCO tunes between 48.05 and 63.05 
MHz, corresponding to an operating range of 0 to 15 

MHz. The high band VCO tunes between 63.05 and 
78.05 MHz, corresponding to an operating range of 

15 to 30 MHz. 

Phase detector U503 compares the 500 kHz 
reference from the PBT/ Reference Board (Section 
2-10) with the output of the programmable divider 

on the Translator Board (Section 2-6). The phase 
detector output is filtered by R521, R522 and C538, 
and amplified, inverted and filtered by U504A and 
associated components. The output of U504<A is the 
fine tune line. 

U504B is biased by R538 and R539 to amplify the 

fine tune line when it exceeds 15 volts, indicating 
that it is approaching the end of its range. The out- 
put of U504B is the course tune line. Large excur- 

sions of this line cause CR515/517 or CR516/518 to 
conduct to allow a fast slew rate. When the syn- 
thesizer loop is locked, the diodes cease to conduct, 

allowing R533 and C524 to filter the coarse tune 

line. 

When the synthesizer loop is out of lock, pulses are 
produced by the phase detector at pin 1. These 

pulses are amplified by Q507, and integrated by 
R527 and C543 to produce a dc level. C539 is used to 
filter noise spikes from the output of Q507 during 
the locked state. The dc level produced by this cir- 
cuit is used to turn on Q508, thus providing a 
ground at pin 10 of the circuit board during out-of- 

lock conditions. This ground is applied to the P.A. 
disable input of the LPF Module (Section 2-14) to 
prevent the transmission of spurious signals. 

Alignment of the VCO Board consists of setting 
L501 and L502 for proper oscillator range, and is 
covered in Section 3. If parts replacement is re- 

quired, be sure to replace the shield and ground clip 
exactly as installed at the factory to insure proper 

synthesizer operation. In addition, note that the 

oscillator transistors must be replaced in matched 
pairs in the high and low band VCOs. 

2-23 
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REF 
DES 

C501 
C502 
C503 
C504 
C505 
C506 
C507 
C508 
C509 
C510 
C511 
C512 
C513 
C514 
C515 
C516 
C517 
C518 
C519 
C520 
C521 
C522 
C523 
C524 
C525 
C526 
C527 
C528 
C529 
C530 
C531 
C532 
C533 
C534 
C535 
C536 
C537 
C538 
C539 
C540 
C541 
C542 
C543 
C544 
C545 
C546 
C547 
C548 
C549 
C550 
CR501 

TR-7 VCO BOARD 

DESCRIPTION 

Capacitor, Disc, 15 pF + 5%, NPO 
Capacitor, Disc, 15 pF + 5%, NPO 

Capacitor, Mica, 390 pF + 5%, DM-15 

Capacitor, Mica, 390 pF + 5%, DM-15 

Capacitor, Disc, .001 uF + 20%, Z5U 

Capacitor, Tantalum, 47 uF + 20%, 6 V 

Capacitor, Electrolytic, 1 uF + 20%, 50 V 

Capacitor, Disc, .001 uF + 20%, 50 V 

Capacitor, Electrolytic,22uF + 20%, 16 V 

Capacitor, Disc, .001 uF + 20%, Z5U 

Capacitor, Disc, 51 pF + 5%, N750 

Capacitor, Disc, 150 pF + 20%, Z5U 

Capacitor, Disc, 470 pF + 20%, Z5U 

Capacitor, Disc, 8.2 pF + 5%, NPO 
Capacitor, Disc, 8.2 pF + 5%, NPO 

Capacitor, Mica, 180 pF + 5%, DM-15 

Capacitor, Mica, 180 pF + 5%, DM-15 

Capacitor, Disc, .001 uF + 20%, Z5U 

Capacitor, Tantalum, 47 uF + 20%,6 V 
Capacitor, Electrolytic, 1 uF + 20%, 50 V 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Electrolytic,22uF + 20%, 16 V 
Capacitor, Disc, .001 pF + 20%, Z5U 

Capacitor, Tantalum, 1 pF + 20%, 35 V 

Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, 51 pF + 5%, N750 
Capacitor, Disc, 150 pF + 20%, Z5U 

Capacitor, Disc, 470 pF + 20%, Z5U 
Capacitor, Disc, 470 pF + 20%, Z5U 

Capacitor, Disc, .001 uF + 20%, Z5U 

Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, 51 pF + 5%, N750 
Capacitor, Disc, .005 uF + 20%, Z5U 

Capacitor, Tantalum, 10 uF + 20%, 25 V 
Capacitor, Electrolytic, 10 uF + 20%, 25 V 

Capacitor, Disc, .001 uF + 20%, Z5U 

Capacitor, Disc, .001 pF + 20%, Z5U 

Capacitor, Disc, 500 pF + 10%, X5F 

Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Electrolytic, 1 uF + 20%, 50 V 
Capacitor, Film, .01 uF 
Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Electrolytic, 10 uF + 20%, 25 V 
Capacitor, Disc, 470 pF + 20%, Z5U 
Capacitor, Tantalum, .1 uF + 10%, 35 V 

Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Electrolytic, 1 uF + 20%, 50 V 

Capacitor, Electrolytic, 1 uF + 20%, 50 V 

Capacitor, Disc, .005 pF + 20%, Z5U 

Capacitor, Disc, .01 uF + 80%, M25V 

Diode, 1N4148 

PART 
NO. 

3160510 
3160510 
3170370 
3170370 
3161380 
3183070 
3180008 
3161380 
3180105 
3161380 
3160860 
3161170 
3161350 
3160300 
3160300 
3170180 
3170180 
3161380 
3183070 
3180008 
3161380 
3180105 
3161380 
3183010 
3161380 
3160860 
3161170 
3161350 
3161350 
3161380 
3161380 
3160860 
3161470 
3183030 

3180062 
3161380 
3161380 
3161380 
3161500 
3180008 
3184040 
3161500 
3180062 
3161350 
3183098 
3161500 
3180008 
3180008 
3161470 
3161500 
3020090 

2-25 
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REF PART 
DES DESCRIPTION NO. 

CR502 Diode, 1N4148 3020090 
CR503 Diode, MV104 3020274 

CR504 Diode, MV104 3020274 

CR505 Diode, MV104 3020274 

CR506 Diode, MV209 3020278 

CR507 Diode, MPN3404 3030265 

CR508 Diode, 1N4148 3020090 
CR509 Diode, 1N4148 3020090 

CR610 Diode, MV104 3020274 

CRotd Diode, MV104 3020274 

CR512 Diode, MV209 3020278 

CRoke Diode, MPN3404 3020265 

CR514 Diode, 1N4148 3020090 

CR515 Diode, 1N4148 3020090 

CR516 Diode, 1N4148 3020090 

CR517 Diode, 1N4148 3020090 

CR518 Diode, 1N4148 3020090 
L501 Inductor, Variable 2513003 

L502 Inductor, Variable 2513001 

Q501 Transistor, SPF796, Matched FET 3030355 
Q502 Transistor, SPF796, Matched FET 3030355 
Q503 Transistor. J310 3030501 
Q504 Transistor, SPF796, Matched FET 3030355 
Q505 Transistor, SPF796, Matched FET 3030355 
Q506 Transistor, J310 3030501 

Q507 Transistor, 2N4125 3030110 
Q508 Transistor, 2N3904 3030105 
R501 Resistor, Carbon Film, 1 M2 + 5%, 1/4 W 3220355 

R502 Resistor, Carbon Film, 1 M2 + 5%, 1/4 W 3220355 

R503 Resistor, Carbon Film, 33 2 + 5%, 1/4 W 3220025 
R504 Resistor, Carbon Film, 10 MQ + 5%, 1/4 W 3220380 
R505 Resistor, Carbon Film, 33 2 + 5%, 1/4 W 3220025 

R506 Resistor, Carbon Film, 4.7 KQ2 + 5%, 1/4 W 3220210 

R507 Resistor, Carbon Film, 1 M2 + 5%, 1/4 W =. 3220355 

R508 Resistor, Carbon Film, 1 M2 + 5%, 1/4 W ~—s. 3220355 

R509 Resistor, Carbon Film, 33 2 + 5%, 1/4 W 3220025 

R510 Resistor, Carbon Film, 10 MQ + 5%, 1/4 W 3220380 
R511 Resistor, Carbon Film, 33 Q + 5%, 1/4 W 3220025 

R512 Resistor, Carbon Film, 4.7 K2 + 5%, 1/4 W 3220210 

R513 Resistor, Carbon Film, 100 2 + 5%, 1/4 W —s. 3220055 

R514 Resistor, Carbon Film, 470 2 + 5%, 1/4 W =. 3220110 
R515 Resistor, Carbon Film, 5.1 Q + 5%, 1/4 W 3220003 

R516 Resistor, Carbon Film, 220 2 + 5%, 1/4W = 3220075 

R517 Resistor, Carbon Film, 220 2 + 5%, 1/4 W =. 3220075 

R518 Resistor, Carbon Film, 100 2 + 5%, 1/4 W = 3220055 

R519 Resistor, Carbon Film, 2.7 K2 + 5%, 1/4 W) 3220195 

R520 Resistor, Carbon Film, 2.7 K2 + 5%, 1/4 W 3220195 

R521 Resistor, Carbon Film, 4.7 K2 + 5%, 1/4 W 3220910 

R522 Resistor, Carbon Film, 4.7 K2 + 5%, 1/4 W 3220210 
R523 Resistor, Carbon Film, 22 K2 + 5%, 1/4 W_ = 3220260 

R524 Resistor, Carbon Film, 2.7 K2 + 5%, 1/4 W 3220195 

R525 Resistor, Carbon Film, 8.2 K2 + 5%, 1/4 W 3220230 

R526 Resistor, Carbon Film, 8.2 K2 + 5%, 1/4 W 3220230 
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REF 
DES 

R527 
R528 
R529 
R530 
R531 
R532 
R533 
R534 
R535 
R536 
R537 
R538 
R539 

RFC501 
RFC502 
RFC503 
RFC504 

RFC505 

RFC506 

RFC507 

RFC508 

T501 
T502 
T503 
T504 

U501 
U502 
U503 
U504 
C551 
C552 

DESCRIPTION 

Resistor, Carbon Film, 47 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 3.9 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 15 Q + 5%, 1/4 W 

Resistor, Carbon Film, 2.7 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 4.7 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 M2 + 5%, 1/4 W 

Resistor, Carbon Film, 4.7 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W 

Resistor, Carbon Film, 5.1 2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 8.2 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 3.9 KQ2 + 5%, 1/4 W 

Choke Assy., 5.6 wH, L56G 

Choke Assy., 5.6 »H, L56G 

Choke Assy., 5.6 »wH, L56G 

Choke Assy., 5.6 nH, L56G 

Choke Assy., 5.6 wH, L56G 

Choke Assy., 5.6 wH, L56G 

Choke Assy., 270 hH, MUD271 

Choke Assy., 270 hH, MUD271 
Transformer, Toroid 

Transformer, Toroid 

Transformer, Toroid 

Transformer, Toroid 

I.C., 78L05A 

1.C., 78L05A 

1.C., MC14046B 

1.C., UA739PC 

Capacitor, Disc, 6.2 pF + 5%, NPO 
Capacitor, Disc, 6.2 pF + 5%, NPO 

NOTES: 

PART 
NO. 

3220285 
3220205 
3220010 

3220195 

3220210 
3220315 

3220380 
3220210 
3220055 

3220003 
3220315 

3220230 

3220205 

3520510 

3520510 

3520510 

3520510 

3520510 

3520510 

3520590 

3520590 

2510007 

2510006 

2510003 

2510003 

3040030 

3040030 
3041046 

3020535 

3160240 

3160240 
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2-6. TRANSLATOR BOARD 
The Translator Board combines the 40 MHz signal 
from the Passband Tuning/Reference Board, the 
5.05-5.55 MHz PTO output and the 48.05-78.05 
MHz VCO signal to create an input to the program- 

mable divider. The output of this divider is routed to 

the phase detector on the VCO Board (Section 2-5) 
for frequency and phase correction of the VCO. 
Refer to figure 2-12 for schematic and figure 2-11 for 
parts list information. 

The 5.05-5.55 MHz PTO signal is applied to one in- 
put of a double balanced mixer consisting of T604, 

T605 and CR605-608. The 40 MHz signal from the 

PBT/Reference Board is amplified by Q604 and ap- 
plied to the other input of this mixer. The resulting 
45.05-45.55 MHz signal is filtered by a bandpass 
filter consisting of L609-L611 and C623-C629, and 

routed to one input of a double balanced mixer con- 
sisting of T602, T603 and CR601-CR604. The other 
input of this double balanced mixer is connected to 

the output of the VCO Board, which varies from 

48.05-78.05 MHz. 

The output of this mixer is a signal which varies 
from 3 to 32.5 MHz, depending on the range of 
operation. This signal remains at a constant 

frequency for any selected 500 kHz segment, since 
the VCO frequency is forced by the phase detector 
to track the PTO frequency. 

The 3-32.5 MHz signal is passed through a low-pass 

filter to remove undesired mixing products, 

amplified by Q603 and Q602 and buffered by Q601. 
This signal processing is requried in order to achieve 
a sufficient level to drive the programmable divider. 

The programmable divider is comprised of U601 
through U604, and is programmed to divide by a 
whole integer between 6 and 65, depending on the 
500 kHz range selected. Programming information 

comes from the Digital Control Board (Section 2-2) 
and is modified by the DR-7 frequency programmer 
when this accessory is installed. Load number infor- 
mation to the Translator Board is present on pins 
41-49 (the top connector) and is coded in BCD. The 
least significant digit of the load number is con- 
nected to pins 41-44, and the most significant digit 
to pins 46-49. 

The output of the programmable divider, which is 

500 kHz when the synthesizer is locked, is con- 
nected via the Parent Board to the phase detector on 

the VCO Board. 

Alignment of the Translator Board consists of align- 
ing the 45.05-45.55 MHz band-pass filter, and is 
covered in Section 3. Note that the shields on the 
board need not be removed for alignment. If parts 
replacement is required, be sure to replace all shields 
and ground clips to insure proper perform- 
ance. 
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REF 
DES 

C601 
C602 
C603 
C604 
C605 
C606 

C608 
C609 
C610 
C611 
C612 
C613 
C614 
C615 
C616 
C617 
C618 
C619 
C620 
C621 
C622 
C623 
C624 

C625 
C626 
C627 
C628 
C629 
C630 
C631 
C632 
C633 
C634 
C635 
CR601 
CR602 
CR603 
CR604 
CR605 
CR606 
CR607 
CR608 
L601 
L602 
L603 
L604 
L605 
L607 
L608 
L609 

TR-7 TRANSLATOR BOARD 

DESCRIPTION 

Capacitor, Tantalum, .22 pF + 10%, 35V 

Capacitor, Tantalum, .22 pF + 10%, 35 V 

Capacitor, Tantalum, .22 uF + 10%, 35 V 
Capacitor, Tantalum, .22 uF + 10%, 35 V 
Capacitor, Tantalum, .22 uF + 10%, 35 V 

Capacitor, Tantalum, 10 pF + 20%,25V 

DELETED 
Capacitor, Disc, 68 pF + 5%, N750 
Capacitor, Disc, .005 pF + 20%, Z5U 
Capacitor, Tantalum, .22 uF + 10%, 35 V 
Capacitor, Mica, 190 pF + 5%, DM-15 
Capacitor, Mica, 68 pF + 5%, DM-15 
Capacitor, Mica, 120 pF + 5%, DM-15 
Capacitor, Mica, 150 pF + 5%, DM-15 
Capacitor, Mica, 130 pF + 5%, DM-15 
Capacitor, Mica, 90 pF + 5%, DM-15 
Capacitor, Disc, .01 pF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .01 pF + 80%, M25V 

Capacitor, Tantalum, .22 uF + 10%, 35 V 

Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .005 uF + 20%, Z5U 
Capacitor, Disc, 12 pF + 5%, NPO 
Capacitor, Mica, 68 pF + 5%, DM-15 

Capacitor, Tubular, 2.7 pF, NPO 
Capacitor, Disc, 82 pF + 5%, N750 
Capacitor, Tubular, 2.7 pF, NPO 
Capacitor, Mica, 68 pF + 5%, DM-15 
Capacitor, Disc, 12 pF + 5%, NPO 
Capacitor, Mica, 100 pF + 5%, DM-15 

Capacitor, Disc, .001 pF + 20%, Z5U 
Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .01 pF + 80%, M25V 
Capacitor, Tantalum, .22 uF + 10%, 35 V 
Diode, MBD-101 
Diode, MBD-101 
Diode, MBD-101 
Diode, MBD-101 
Diode, 1N4148 

Diode, 1N4148 
Diode, 1N4148 
Diode, 1N4148 

NOT USED 
Ferrite Bead 
Inductor, Toroid 
Inductor, Toroid 

Inductor, Toroid 
Inductor, Toroid 

NOT USED 
Inductor, Variable 

PART 
NO. 

3183100 
3183100 
3183100 
3183100 
3183100 
3183030 

3160990 
3161470 
3183100 
3170190 
3170060 
3170130 
3170150 
3170140 
3170090 
3161500 
3161500 
3161500 
3183100 

3161500 
3161470 

3160430 

3170060 

3185060 
3161040 

3185060 

3170060 
3160430 
3170110 
3161380 
3161500 
3161500 
3161500 
3183100 
3020263 
3020263 
3020263 
3020265 
3020090 

3020090 
3020090 

3020090 

3523207 

2510017 

2510016 
2510015 

2510015 

3524100 

2-32 
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REF 
DES 

L610 
L611 
Q601 
Q602 
Q603 
Q604 
R601 
R602 
R603 
R604 
R605 
R606 
R607 
R608 
R609 
R610 
R611 
R612 
R613 
R614 
R615 
R616 
R617 
R618 
R619 
R620 

R622 
R623 
R626 
R627 
R628 
R629 
R630 
RFC601 
RFC602 
RFC603 
T601 
T602 
T603 
T604 
T605 
U601 
U602 
U603 
U604 
C636 

DESCRIPTION 

Inductor, Variable 

Inductor, Variable 

Transistor, 2N4125 
Transistor, 2N3563 

Transistor, 2N3563 

Transistor, 2N3563 

Resistor, Carbon Film, 47 2 + 5%, 1/4 W 

Resistor, Carbon Film, 1 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 1 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 39 0 + 5%, 1/4 W 
Resistor, Carbon Film, 150 2 + 5%, 1/4 W 
Resistor, Carbon Film, 470 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 470 2 + 5%, 1/4 W 

Resistor, Carbon Film, 4.7 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 150 2 + 5%, 1/4 W 

Resistor, Carbon Film, 270 2 + 5%, 1/4 W 

Resistor, Carbon Film, 1.8 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 8.2 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 1.2 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 68 2 + 5%, 1/4 W 
Resistor, Carbon Film, 5.1 2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 2 + 5%, 1/4 W 

Resistor, Carbon Film, 220 2 + 5%, 1/4 W 

Resistor, Carbon Film, 5.1 2 + 5%, 1/4 W 

DELETED 
Resistor, Carbon Film, 15 2 + 5%, 1/4 W 

Resistor, Carbon Film, 150 2 + 5%, 1/4 W 

Resistor, Carbon Film, 22 2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 2 + 5%, 1/4 W 

Resistor, Carbon Film, 33 2 + 5%, 1/4 W 

Resistor, Carbon Film, 8.2 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 K2 + 5%, 1/4 W 

Choke Assy. 

Choke Assy., 270 nH, MUD271 
Choke Assy., 270 nH, MUD271 
Transformer, Toroid 

Transformer, Toroid 

Transformer, Toroid 

Transformer, Toroid 

Transformer, Toroid 

1.C., SN74S11N - 

1.C., SN74196 

1.C., SN74196 

1.C., SN74S11N 
Capacitor, Disc, 6.2 pF + 5%, N750 

3524100 
3524100 
3030110 
3030060 
3030060 
3030060 
3220035 
3220160 
3220160 
3220030 
3220065 
3220160 

3220110 
3220210 
3220190 
3220065 
3220085 
3220180 

3220230 
3220170 
3220190 
3220045 
3220003 
3220005 
3220075 
3220003 

3220010 
3220065 
3220015 
3220005 
3220025 
3220230 
3220190 
2512506 
3520590 
3520590 
2510009 
2510002 
2510002 
2510004 
2510014 
3040495 
3040470 
3040470 
3040485 
3160200 

a 
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2-7. 2ND MIXER BOARD 

In receive, the 2nd Mixer Board boosts the 48.05 

MHz lst IF signal level in a gain-controlled 

amplifier and converts it to the 5.645 MHz 2nd IF. 

In transmit, the 5.645 MHz transmit IF signal is 

converted to 48.05 MHz and amplified for addi- 

tional conversion in the Up-Converter. Refer to 

figure 2-14 for schematic and figure 2-13 for parts 

location information. 

48.05 MHz Ist IF signals from the Up-Converter 
are routed through CR701 to the input of amplifier 
Q702. CR701 is turned on by +10R via RFC702, 

RFC703, and R708. CR702 is biased off, since R720 

is a common ground return. C710, C711 and L701 
form an input matching network. AGC is applied to 
Q702 via R707. The output of Q704 is tuned by 
C721 and L703, and coupled to one input of a double 
balanced mixer via C722 and CR703, which is 
turned on by +10R via RFC707. CR704 is biased 
off, since R726 is a common ground return. 

The injection for the mixer is a 53.695 MHz 
(nominal) signal which is developed on the PBT 
Board (see Section 2-10). This signal is amplified by 

Q701, the output of which tuned by C705 and T701, 
and connected to the injection input of the mixer via 

C707. 

The double balanced mixer is a diode ring type, 
consisting of CR707, CR709, CR711, CR713, R732, 
R733, R734, R735 and transformers T703 and 

T704. A series diode and resistor are used in each 
leg to increase the dynamic range of the mixer. In 
receive, the output of the mixer is the difference of 
the 53.695 MHz injection and the 48.05 MHz IF 
signal, or 5.645 MHz. This output is coupled to pin 
19 via CR705 and C726. CR705 is turned on by 
+10R via RFC708. The voltage developed across 
R719, the common ground, back biases CR706. 

In transmit, the 5.645 MHz signal from the ALC at- 
tenuator on the 2nd IF/Audio Board (Section 2-11) is 

applied to pin 1. It is coupled to one input of the 
mixer via CR706, which is turned on by +10T via 
RFC709. CR705 is biased off by the voltage 

developed across R719. The difference frequency 
between the 53.695 MHz injection and the 5.645 
MHz IF signal is the lst IF, or 48.05 MHz. This 
signal is coupled out of the mixer via CR704, which 
is turned on by +10T via RFC706. CR703 is biased 
off by the voltage developed across R726. 

The 48.05 MHz transmit IF signal is amplified by 
Q703 to a level sufficient to drive the Up-Converter. 
The output of Q703 is tuned and matched by L702, 

C729, and C730, and coupled to the Up-Converter 

via CR702, which is turned on by +10T. 

Alignment of the 2nd Mixer Board is covered in Sec- 

tion 3 of this manual. 
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REF 
DES 

C701 
C702 

C705 
C706 
C707 
C708 
C709 
C710 
C711 
C712 
C713 
C714 
C715 
C716 
C717 
C718 
C719 
C720 
C721 
C722 
C723 
C724 
C725 
C726 
C727 
C728 
C729 
C730 
C731 
C732 
C733 
C734 
C735 
C736 
CR701 
CR702 
CR703 
CR704 
CR705 
CR706 
CR707 

CR709 

CR711 

CR713 
L701 
L702 

TR-7 2ND MIXER BOARD 

DESCRIPTION 

Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .001 pF + 20%, Z5U 

DELETED 
DELETED 
Capacitor, Variable Trimmer, 5.0-20 pF 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .001 uF + 20%, Z5U 
NOT USED 
NOT USED 
Capacitor, Disc, 8.2 pF + .25, N750 

Capacitor, Disc, 20.0 pF + 5%, NPO 
Capacitor, Disc, 470 pF + 20%, Z5U 
Capacitor, Disc, .001 pF + 20%, Z5U 
Capacitor, Tantalum, 10 pF + 20%, 25 V 
Capacitor, Disc, .001 phF + 20%, Z5U 

Capacitor, Variable Trimmer, 5.0-20 pF 

Capacitor, Tantalum, .22 uF + 20%, 35 V 
Capacitor, Disc, .01 pF + 80%, M25V 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, 25.0 pF + 5%, NPO 
Capacitor, Disc, 10.0 pF + 5%, NPO 
Capacitor, Disc, .001 phF + 20%, Z5U 
Capacitor, Disc, .01 pF + 80%, M25V 
Capacitor, Disc, .01 pF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .01 pF + 80%, M25V 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Mica, 30 pF + 2%, DM-15 
Capacitor, Mica, 30 pF + 2%, DM-15 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc. .001 uF + 20%, Z5U 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .01 pF + 80%, M25V 
Capacitor, Disc, .01 pF + 80%, M25V 

Capacitor, Disc, 51 pF + 5%, N750 
Diode, MPN3404 
Diode, MPN3404 
Diode, MPN3404 
Diode, MPN3404 
Diode, MPN3404 i 
Diode, MPN3404 
Diode, 1N4148 
DELETED 
Diode, 1N4148 

DELETED 
Diode, 1N4148 

DELETED 
Diode, 1N4148 

Inductor, Variable 

Inductor, Variable 

PART 
NO. 

3161380 
3161380 

3205375 
3161380 
3161380 

3160290 

3160580 

3161350 

3161380 

3183030 
3161380 
3205375 

3183100 
3161500 
3161380 
3161380 
3160620 
3160360 
3161380 
3161500 
3161500 
3161500 
3161500 
3161380 
3170030 
3170030 

3161380 
3161380 

3161380 
3161500 

3161500 

3160860 
3020265 
3020265 
3020265 
3020265 

3020265 
3020265 

3020090 

3020090 

3020090 

3020090 
2513014 
2513014 



NGS 

_“epsrete —  * Uas Pes Fu (00, eit wiieaga + SORE 

OETA o« Va nn ‘* Had BE, ager h Pi ealeena ~ i ti = 

ORE LSE Use,ceor Fy 206: yer Jeigeqe.) ae 4 ae 

OOS ISLE UaS POS Ty 400, seit wading, | 4 ia, ae 
» OSE 1018 Jas 05h Sy 100. cei rodive) a ae ps) 

Oia lalEe ny is he 

OGOOLOF 

+ ‘ ov lean 
ay aaa Low eee 

£ ay, ok 7 

> me | ~ ~'s _ : .) 

ere faxin ‘ome ear Pte: 
<a ~ ’ Ca, os 

TRAY: hi fae a 
OW: orqasesa (adres 

= oy c * ¢ 

(BDISIE > Vas 08 te By 100.: ites 
ond rare” ad 00S fe Bye aye GQ -nsinaqs) = OTD a 

3  ERISO a 

BTAZORE 4 Ry ORAS wheelies V aelivee ae i 
Onerafe aS Poe! ty 200, pelt MMS MTA 

| FHea TOR RTD 
1s sole a ia asey TOK GON = sue 

peste .. - MOT ge. re Bey SH sald ota | OEP 0 ae 
GY Re ILS ‘OAK wa + “< 0.0S »2eHt 303 . fF a? , 

EP, alg oe he AS UR % tq OTh.c0C mai ragad . sis 
GagtaIk -: USS POR ti Fai. (HQ oe opting BETIS 

FRITS V qt hoe + “ty Ol suleineT soticngaD —- = (OIE, vies 
Oehiaig' + Was POR + ly 100, pel aotinnged aiva = a 
areaose: I WHA sweneniy iotmY xodtysge of, ay, or 

Ualass VaeM ‘enna + Ty TC, , 1 ,esioeged || . Ui? are 

ACI OLE Jak 20s + Wy (00, seit police) = ~~ et ae 
Onaoad R' yi, 4S ct: We 0.88 ‘attl podinaged ~ > itt : 
(arate OTA Tih Tq OO! .setG telinpseD et | ?* ga0’5 k Ma 

HBGLaie JAS OS t dy 100. 28HE potiags 2 > yet > *, * 
VHC lLSit VER P08 + Gu (0. neil polisege A eeto = oa 

O08 178 VOSM aPO8 + dy 10, seth 4otpaqas 2) ~ 39 gen ~ + “7 

OUSIBLE VoRM ,P02 + Fy 00, ned o8ioeqaee Oe [Bett aT . 
Wao! yam 0S + By 10, 200 soritage 5 Yate": ) 8. ge 
nae ale UGS Ok + Wy 100. cell andibeg@ 9 TY geil 2H = ; 
OL00T LE S1-7AG 48S 2 Sg OS iM aeineged ED i: on 
peat ye 2isMGQ he + Gy 08 ai setae “iggt>. - Soe een 

ORb{HtE es 8 ROS: By 200. oa aoe a gsm 
P08 : | 

633 ne 
& Ag u 

Aas be 

epeocae - 

BaSosos 
OPOOROE +. 

bLOE LEE Ph hav, Oe = 
a ray y a "yi J . j ; ry Lae? Oi) ' - a te ' ay 

ie | @ Ty ha 7 : ' 
oy 1 ae A 

{ vd = bite 

Dna ee ut, ake 



/_— snc oe nena ne iestenedetieeanesneesinemmeelcietemensmeneaietemeseementnesben ienecieenametineetentaitete
nnomemeemeetieenenteenimiec

iideaieiiemauntaiaciiensane
neathn enemas tanencinaenadeiemimm ae 

2-12. JUMPER BOARD 

The Jumper Board consists of 2 CMOS integrated 

circuits, U1201 and U1202. These IC’s are high cur- 

rent hex buffers. They buffer the CMOS output 

levels of the digital control board which in turn 

drive the translator board. Note the input code (12 

pin connector) should be the same as the output 

code (9 pin connector). However, the output pin 

directly across from the input is not necessarily the 

game code bit. See figure 2-24 for schematic and 

figure 2-23 for parts list information. 

NOTES. 

2-64 
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REF 
DES 

C1201 
R1201 
R1202 
R1203 
R1204 
R1205 
R1206 
R1207 
R1208 
U1201 
U1202 

TR-7 JUMPER BOARD 
PART 

DESCRIPTION NO. 

Capacitor, Disc, .01 uF + 80%, M25 V 3161500 

Resistor, Carbon Film, 100 K2 + 5%, 1/4 W 3220315 
Resistor, Carbon Film, 100 KQ + 5%, 1/4 W 3220315 

Resistor, Carbon Film, 100 K2 + 5%, 1/4 W 3220315 

Resistor, Carbon Film, 100 K2 + 5%, 1/4 W 3220315 

Resistor, Carbon Film, 100 K2 + 5%, 1/4 W 3220315 

Resistor, Carbon Film, 100 K2 + 5%, 1/4 W 3220315 

Resistor, Carbon Film, 100 KQ + 5%, 1/4 W 3220315 
Resistor, Carbon Film, 100 K2 + 5%, 1/4 W 3220315 
I.C., MC14050B 3041050 
I.C., MC14050B 3021050 

NOTES: 

2-66 
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2-13. HIGH-PASS FILTER MODULE 
The High-Pass Filter Module consists of three 
printed circuit boards; a filter board (assy. 1300), a 

front switch board (assy. 1400) and a rear switch 
board (assy. 1500). In addition, the module provides 
for mounting the ALC Board, which is described in 

Section 2-15. Refer to figure 2-28 for schematic and 
figures 2-25 through 2-27 for parts list information. 

The front switch board accepts the antenna coax 

from the Up-Converter Board (Section 2-4). $1401 

(front) connects this coax through C1402 to one of 

seven high pass filters. $1401 is positioned by the 
bandswitch shaft. The 25 kHz calibrator signal is 

connected to the Up-Converter input via switching 
diodes CR1401 and CR1402 in the calibratemode. The 
VLF antenna input from rear panel accessory conn 

ector is coupled to the Up-Converter input through 
C1403 and R1404. R1403, R1405 and R1406 are 
used to lower the transmitter ALC threshold in the 
21 and 28.5 MHz bandswitch positions. $1401 (rear) 
provides a momentary ground impulse for band- 
change information to the DR-7. 

On the rear switch board, $1501 connects one of the 
seven high pass filters to C1503, which couples to a 
PIN diode transmit/receive switch. This switch 

couples the high pass filters to either the rear panel 
External Antenna jack via CR1502 and CR1503 or 

to the Power Amplifier Module via CR1501. The 

PIN diode switch is controlled by 13.6 VDC 
switched by the relay in the Low-Pass Filter Module 
(Section 2-14). 

The high-pass filter board contains seven filters. 
Each filter corresponds to one bandswitch position 
except for the two lowest bands which share one 
filter. The approximate cut-off frequencies of these 
filters are: 

BAND FREQUENCY CUT-OFF 

RANGE FREQUENCY 

1&2 1.5-3.0 MHz 1.75 MHz 

3 3.0-4.5 MHz 2.7 MHz 

4 4.5-7.0 MHz 4.0 MHz 

5 7.0-10.0 MHz 6.4 MHz 

6 10.0-15.0 MHz 9.0 MHz 

7 15.0-22.0 MHz 13.5 MHz 

8 22.0-30.0 MHz 20.0 MHz 

Note that the cut-off frequency of the band 1 and 2 
filter is above the lowest frequency of interest. This 
is necessary to provide sufficient rejection to strong 

AM broadcast signals which can create interfering 
intermodulation products in the 160 meter amateur 
band. As a result, sensitivity and power output may 

be degraded below 1.75 MHz. 

Removal of the High-Pass Filter Module is 
accomplished by removing the ALC Board from the 
bottom (2 screws), removing the bandswitch knob 
and unsoldering the wires connected to the front 

and rear switch boards. Be sure to label each lead so 
that it can be correctly reinstalled. Remove the two 
screws holding the bandswitch detent in the rear 
panel and slide the switch shaft straight back until 
it clears the front and rear switch wafers. The 
module can then be pulled up out the top of the 
chassis. Reverse this procedure to install the 
module. Be sure to orient the notch in the switch 
wafers in the proper direction when reinstalling the 
bandswitch shaft. 

The above procedure is somewhat time-consuming, 

and it is recommended only in those cases that 

absolutely require removal of the module. Note that 
most repairs can be accomplished in the radio, due 

to the open construction, especially when the ALC 

Board is removed. 

The High-Pass Filter Module does not require align- 

ment. 
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REF 
DES 

C1601 
C1602 

C1603 
C1604 

C1605 
C1606 
C1607 
C1608 
C1609 
C1610 
C1611 
C1612 

CR1601 
CR1602 
CR1603 
CR1604 
CR1605 
Q1601 
R1601 
R1602 
R1603 

R1605 
R1606 
R1607 

R1608 
R1609 
R1610 
R1611 
R1612 

R1613 
R1614 
R1615 
R1616 
R1617 
R1618 
R1619 
R1620 

U1601 

TR-7 TRANSMIT ALC BOARD 

DESCRIPTION 

Capacitor, Disc, .01 pF + 80%, M25V 

Capacitor, Tantalum, 10 pF + 20%, 25 V 
Capacitor, Disc, .01 pF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .01 pF + 80%, M25V 
Capacitor, Disc, .01 pF + 80%, M25V 
Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Tantalum, .22 uF + 10%, 35 V 
Capacitor, Disc, .01 nF + 80%, M25V 
Capacitor, Tantalum, 1 uF + 20%, 35 V 
Capacitor, Disc, .01 uF + 80%, M25V 

DELETED 
Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Transistor, 2N3904 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W 

Resistor, Carbon Film, 33 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 47 KQ2 + 5%, 1/4 W 

DELETED 
Resistor, Carbon Film, 100 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 47 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 33 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 5.6 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 1 M2 + 5%, 1/4 W 

Resistor, Carbon Film, 3.3 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 22 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 68 KQ + 5%, 1/4 W 

Resistor, Variable, 50 KQ 

Resistor, Carbon Film, 1 M2 + 5%, 1/4 W 

Resistor, Carbon Film, 33 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 22 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 10 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 1 M2 + 5%, 1/4 W 

Resistor, Carbon Film, 1 MQ + 5%, 1/4 W 

Resistor, Carbon Film, 330 2 + 5%, 1/4 W 

I.C., MC3401P 
- 

PART 
NO. 

3161500 

3183030 

3161500 

3161500 

3161500 
3161500 
3161500 
3161500 
3183100 
3161500 
3183010 
3161500 

3020090 
3020090 
3020090 
3020090 
3020090 
3030105 
3220055 
3220275 

3220285 

3220315 
3220285 
3220275 

3220215 
3220355 
3220200 

3220260 
3220300 
3260190 
3220355 
3220275 

3220260 
3220235 
3220355 
3220355 
3220090 
3040130 

2-71 
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REF 
DES 

C1301 
C1302 

C1303 
C1304 

C1305 
C1306 
C1307 

C1308 
C1309 
C1310 

C1311 

C1312 
C1313 

C1314 

C1315 
C1316 

C1317 

C1318 

C1319 

C1320 

C1321 

C1322 
L1301 
L1302 

L1303 

L1304 

L1305 

L1306 

L1307 

L1308 

L1309 

L1310 

L1311 

L1312 

L1313 
L1314 

L1315 

TR-7 HIGH PASS 

DESCRIPTION 

Capacitor, Mica, 910 pF + 

Capacitor, Mica, 500 pF + 

Capacitor, Mica, 500 pF + 

Capacitor, Mica, 910 pF + 

Capacitor, Mica, 680 pF + 
Capacitor, Mica, 490 pF + 
Capacitor, Mica, 680 pF + 
Capacitor, Mica, 490 pF + 
Capacitor, Mica, 300 pF + 

Capacitor, Mica, 490 pF + 
Capacitor, Mica, 300 pF + 

Capacitor, Mica, 190 pF + 
Capacitor, Mica, 300 pF + 
Capacitor, Mica, 300 pF + 
Capacitor, Mica, 190 pF + 
Capacitor, Mica, 300 pF + 
Capacitor, Mica, 210 pF + 
Capacitor, Mica, 180 pF + 
Capacitor, Mica, 210 pF + 
Capacitor, Mica, 150 pF + 

FILTER 

5%, DM-19 

5%, DM-19 

5%, DM-19 

5%, DM-19 

5%, DM-15 

5%, DM-15 

5%, DM-15 

5%, DM-15 

5%, DM-15 

5%, DM-15 

5%, DM-15 

5%, DM-15 

5%, DM-15 

5%, DM-15 

5%, DM-15 

5%, DM-15 

5%, DM-15 

5%, DM-15 

5%, DM-15 

5%, DM-15 

Capacitor, Mica, 80 pF + 5%, DM-15 
Capacitor, Mica, 150 pF + 
Inductor, 5.1 wH 

Inductor, 5.1 wH 

Inductor, 5.1 pH 

Inductor, 2.4 wH 

Inductor, 2.4 wH 

Inductor, 1.6 uH 

Inductor, 1.6 wH 

Inductor, 1.1 »H 

Inductor, 1.1 pH 

Inductor, .65 pH 

Inductor, .65 pH 

Inductor, .43 pH 

Inductor, .43 pH 
Inductor, .29 wH 

Inductor, .29 wH 

5%, DM-15 

PART 
NO. 

3170545 

3170430 

3170430 

3170545 

3170500 

3170410 

3170500 

3170410 

3170300 

3170410 

3170300 

3170190 

3170300 

3170300 

3170190 

3170300 

3170230 

3170180 

3170230 

3170150 

3170080 

3170150 
3524202 

3524202 

3524202 

3524203 

3524203 

3524204 

3524204 

3524205 

3524205 
3524071 

3524071 

3524072 

3524072 

3524073 

3524073 
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Fig. 2-26 High Pass Filter Parent Board Pictorial 





TR-7 HIGH PASS FILTER SWITCH, FRONT 

REF 
DES 

C1401 

C1402 

C1403 
C1404 
CR1401 
CR1402 

R1401 

R1402 

R1403 
R1404 

R1405 

R1406 

$1401 

DESCRIPTION 

Capacitor, Disc, .05 uF + 80%, 

Capacitor, Disc, .05 uF + 80%, 

Capacitor, Disc, .05 pF + 80%, 

M16V 

M16V 
M16V 

Capacitor, Disc, .001 uF + 20%, Z5U 
Diode, MPN3404 

Diode, MPN3404 

Resistor, Carbon Film, 1.0 KQ 

Resistor, Carbon Film, 1.0 KQ 

+ 5%, 1/4 W 

+ 5%, 1/4 W 

Resistor, Carbon Film, 10 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 36 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 12 K2 + 5%, 1/4 W 

Wafer #3, Band Switch, TR-7 

TR-7 HIGH PASS FILTER SWITCH, REAR 

REF 
DES 

C1501 
C1502 

C1503 
C1504 
C1505 

C1506 
CR1501 
CR1502 
CR1503 
R1501 
R1502 
RFC1501 

RFC1502 
RFC1503 
$1501 

DESCRIPTION 

Capacitor, Tantalum, .22 pF + 
Capacitor, Disc, .05 pF + 80%, 

10%, 35V 
M16V 

Capacitor, Disc, .05 uF + 80%, M16V 
Capacitor, Disc, .05 uF + 80%, M16V 

Capacitor, Tantalum, 1 pF + 20%, 35 V 

Capacitor, Mica, 100 pF + 5%, DM-15 

Diode, UM9401 

Diode, UM9401 

Diode, UM9401 

Resistor, Carbon Film, 1.0 K2 + 5%, 1/4 W 

Resistor, Composition, 82 2 + 

Choke Assy., 270 uF, MUD271 

Choke Assy., 270 uF, MUD271 
Choke Assy., 270 uF, MUD271 
Wafer #4, Band Switch, TR-7 

10%, 1 W 

- 

PART 
NO. 

3161600 
3161600 
3161600 

3161380 
3020365 
3020365 
3220160 
3220160 
3220235 
3220160 
3220280 
3220240 

4660003 

PART 
NO. 

3183100 
3161600 
3161600 
3161600 
3183010 

3170110 
3020330 

3020330 
3020330 

3220160 
3240025 

3520590 

3520590 
3520590 
4660004 
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Fig. 2-27 High Pass Filter Switch Pictorial (Front. & Rear) 
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Fig. 2-28 High Pass Filter Module Schematic 
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REF 
DES 

L703 
Q701 
Q702 
Q703 
Q704 
R701 

R703 
R704 
R705 

R707 

R708 
R709 
R710 
R711 
R712 

R713 
R714 
R715 
R716 
R717 

R718 
R719 
R720 

R721 
R722 

R723 
R724 

R725 
R726 
R727 
R728 
R729 

R730 

R732 
R733 
R734 
R735 
RFC701 
RFC702 

RFC703 
RFC704 
RFC705 
RFC706 
RFC707 
RFC708 
RFC709 
T701 
T702 
T703 
T704 
C737 

DESCRIPTION 

Inductor, Variable 

Transistor, 2N3866 

Transistor, 3N204 

Transistor, 2N3563 

Transistor, J-310 

Resistor, Carbon Film, 4.7 KQ + 5%, 1/4 W 

DELETED 

Resistor, Carbon Film, 1.0 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 22 2 + 5%, 1/4 W 
Resistor, Carbon Film, 10 2 + 5%, 1/4 W 

DELETED 
Resistor, Carbon Film, 100 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 470 2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 47 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 47 2 + 5%, 1/4 W 

Resistor, Carbon Film, 68 2 + 5%, 1/4 W 

Resistor, Carbon Film, 33 2 + 5%, 1/4 W 

Resistor, Carbon Film, 470 Q + 5%, 1/4 W 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W 

Resistor, Carbon Film, 47 2 + 5%, 1/4 W 

Resistor, Carbon Film, 470 Q + 5%, 1/4 W 

Resistor, Carbon Film, 1.8 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 1.8 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 2 + 5%. 1/4 W 
Resistor, Carbon Film, 5.1 Q + 5%, 1/4 W 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 8.2 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 1.8 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W 

Resistor, Carbon Film, 22 2 + 5%, 1/4 W 

Resistor, Carbon Film, 270 2 + 5%, 1/4 W 

Resistor, Carbon Film, 270 2 + 5%, 1/4 W 

Resistor, Carbon Film, 15 Q + 5%, 1/4 W 

Resistor, Carbon Film, 15 2 + 5%, 1/4 W 

Resistor, Carbon Film, 15 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 15 KQ + 5%, 1/4 W 

Choke Assy., 5.6 wH, L56G 

Choke Assy., 5.6 »«H, L56G 
Choke Assy., 5.6 wH, L56G 

Choke Assy., 5.6 wH, L56G ‘ 
Choke Assy., 5.6 »wH, L56G 

Choke Assy., 5.6 wH, L56G 

Choke Assy., 5.6 wH, L56G 

Choke Assy., 270 h«H, MUD271 

Choke Assy., 270 «H, MUD271 
Transformer, Toroid 

Transformer, Toroid 

Transformer, Toroid 

Transformer, Toroid 
Capacitor, Tantalum, 10 uF + 20%, 25 V 

PART 
NO. 

2513014 

3030095 

3030230 

3030060 
3030501 
3220210 

3220160 
3220015 
3220005 

3220315 
3220110 
3220315 
3220285 
3220035 
3220045 
3220025 
3220110 
3220055 
3220055 
3220035 
3220110 
3220180 
3220180 

3220005 
3220003 
3220055 
3220190 

3220230 
3220180 
3220055 
3220015 
3220085 

3220085 

3220010 
3220010 
3220010 
3220010 
3520510 

3510510 
3510510 
3520510 
3520510 
3520510 
3520510 

3520590 
3520590 
2510021 
2510020 
2510002 
2510002 
3183030 
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2-8. IF SWITCHING BOARD 
The IF Switching Board provides transmit/receive 
switching for the 5.645 MHz signal path. Refer to 
figure 2-16 for schematic and figure 2-15 for parts 

list information. 

In receive, +10 volts is applied to pin 24 which for- 
ward biases CR801 and reverse biases CR802. The 

DC current path is through RFC802, RFC801, 
CR801 and R801 which supplies the ground return 
point. At the same time, the receive 5.645 MHz 

signal is applied to pin 22. The receive signal path is 

thus from pin 22 through C801, which provides DC 
blocking, through CR801, C805 (DC blocking) to the 

coax connector. In transmit, +10 volts is applied to 

pin 37 in AM, RTTY, LSB and USB modes. Now, 

CR802 is forward biased and CR801 is reverse 

biased. The 5.645 MHz double sideband signal is ap- 
plied to pin 26 through C803 (DC blocking), CR802 
and C805 (DC blocking) to the coax connector. In 

transmit the DC current path is through RFC804, 
RFC803, CR802 and R801 again provides the DC 
ground return point. Pins 40, 39, 27 and 23 are 

ground pins. Pin 38 provides +10 volts for noise 

blanker operation when the NB-7 optional noise 
blanker is installed. 

The IF Switching Board does not require alignment. 

NOTES: 

2-40 
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REF 
DES 

C801 
C802 
C803 
C804 
C805 
CR801 
CR802 
R801 

RFC801 
RFC802 
RFC803 
RFC804 

TR-7 IF SWITCHING BOARD 

DESCRIPTION 

Capacitor, Disc, .01 pF + 80%, M25V 

Capacitor, Disc, .01 pF + 80%, M25V 
Capacitor, Disc, .01 pF + 80%, M25V 
Capacitor, Disc, .01 pF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 
Diode, MPN3404 

Diode, MPN3404 

Resistor, Carbon Film, 2.2 K2 + 5%, 1/4 W 

Choke Assy., 270 nH, MUD271 
Choke Assy., 270 nH, MUD271 

Choke Assy., 270 nH, MUD271 

Choke Assy., 270 nH, MUD271 

NOTES: 

PART 
NO. 

3161500 

3161500 

3161500 

3161500 

3161500 

3020265 

3020265 

3220190 

3520590 

3520590 

3520590 

3520590 

to ‘ to 
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REF 

DES 

C810 
C811 
C812 
C813 
C814 
C815 
C817 
C818 
C819 
C820 
C821 
C822 
C823 
C824 
C825 
C826 
C827 
C828 
C830 
C831 
C832 
C833 
C834 
C835 
C836 
C837 
C838 
C839 
C840 
C841 
C842 
C843 
C845 
C849 
C850 
C851 
CR810 
CR811 
CR812 
CR813 
CR814 
CR815 
CR816 
L810 
L811 
L812 
L815 
Q810 
Q811 
Q812 
Q813 
Q814 

NB7 NOISE BLANKER - VERSION 2 

DESCRIPTION 

Capacitor, Disc, .001 uF + 20%, Z5U 

Capacitor, Disc, .01 uF + 20%, Z5U 
Capacitor, Mica, 390 pF + 5%, DM-15 

Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Mica, 290 pF + 5%, DM-15 

Capacitor, Tantalum, 10 uF + 20%, 25 V 
Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Mica, 390 pF + 5%, DM-15 
Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .0024 uF + 20%, Z5U 
Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Tantalum, 1 uF + 20%, 35 V 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Mica, 180 pF + 5%, DM-15 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Tantalum, 1 uF + 20%, 25 V 
Capacitor, Disc, 330 pF + 10%, Y5E 

Capacitor, Tantalum, 1 uF + 20%, 35 V 
Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Tantalum, 10 uF + 20%, 25 V 

Capacitor, Disc, 470 pF + 20%, Z5U 

Capacitor, Disc, 470 pF + 20%, Z5U 
Capacitor, Disc, 82 pF + 5%, N750 
Capacitor, Disc, 82 pF + 5%, N750 
Capacitor, Mica, 680 pF + 5%, DM-15 

Capacitor, Disc, .005 uF + 20%, Z5U 
Diode, 1N4148 
Diode, AA119/1N541 

Diode, AA119/1N541 
Diode, AA119/1N541 

Diode, MPN3404 
Diode, MPN3404 

Diode, 1N4148 , 
Inductor, Variable Can 

Inductor, Variable Can 
Inductor, Variable Can 
Inductor, Variable, wht. 

Transistor, TIS-153 
Transistor, TIS-153 
Transistor, 2N4402 

Transistor, 2N3904 

Transistor, 2N3904 

PART 

NO. 

3161380 
3161520 
3170370 
3161380 
3161500 
3170370 
3183030 
3161500 
3170370 
3161500 
3161440 
3161500 
3161500 
3161500 
3183010 
3161380 
3170180 
3161480 
3161500 
3161380 
3161500 
3161500 
3183010 
3161300 
3183010 
3161500 
3161500 
3161380 
3161500 
3183030 
3161350 
3161350 
3161040 
3161040 
3170500 
3161460 
3020090 

3030105 
3030105 

4-22 
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<> HG 
REF 

DES 

Q815 
Q816 
R810 
R811 
R812 
R813 
R814 
R815 
R816 
R817 
R818 
R819 
R820 
R821 
R822 
R823 
R824 
R825 
R826 
R828 
R829 
R830 
R831 
R832 
R833 
R834 
R835 
R836 
R837 
R838 
R839 
R840 
R841 
R842 
R843 
R844 
R845 
R846 
R847 
R848 
R849 
R850 
R851 
R852 
R853 
R854 
RFC810 
RFC811 
RFC812 
RFC813 
T810 
T811 
U810 

DESCRIPTION 

Transistor, 2N4402 

Transistor, 2N4402 

Resistor, Carbon Film, 6.8 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 22 KO + 5%, 1/4 W 

Resistor, Carbon Film, 27 2 + 5%, 1/4 W 

Resistor, Carbon Film, 1002 + 5%, 1/4 W 

Resistor, Carbon Film, 22 KO + 5%, 1/4 W 

Resistor, Carbon Film, 1000 + 5%, 1/4 W 

Resistor, Carbon Film, 1000 + 5%, 1/4 W 
Resistor, Carbon Film, 1009 + 5%, 1/4 W 
Resistor, Carbon Film, 68 2 + 5%, 1/4 W 
Resistor, Carbon Film, 47 KO + 5%, 1/4 W 
Resistor, Carbon Film, 27 2 + 5%, 1/4 W 
Resistor, Carbon Film, 6.8 KO + 5%, 1/4 W 
Resistor, Carbon Film, 820 2 + 5%, 1/4 W 
Resistor, Carbon Film, 27 2 + 5%, 1/4 W 
Resistor, Carbon Film, 1.5 KO + 5%, 1/4 W 
Resistor, Carbon Film, 5.6 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 330 KO + 5%, 1/4 W 
Resistor, Carbon Film, 820 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 330 KO + 5%, 1/4 W 
Resistor, Carbon Film, 100 KO + 5%, 1/4 W 
Resistor, Carbon Film, 2.2 KO + 5%, 1/4 W 
Resistor, Carbon Film, 8.2 KO + 5%, 1/4 W 
Resistor, Carbon Film, 100 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 330 KQ + 5%, 1/4 W 
Resistor, Composition, 6.8 MQ + 10%, 1/4 W 
Resistor, Carbon Film, 1 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 470 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 100 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 1 MQ + 5%, 1/4 W 
Resistor, Carbon Film, 1 MQ + 5%, 1/4 W 
Resistor, Carbon Film, 680 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 15 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 2.2 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 2.2 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 36 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 10 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 100 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 330 2 + 5%, 1/4 W 
Resistor, Carbon Film, 1.5 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 10 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 100 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 10 KQ + 5%, 1/4 W- 
Resistor, Carbon Film, 1009 + 5%, 1/4 W 
Resistor, Carbon Film, 1009 + 5%, 1/4 W 
Choke Assy., 270 wH, MUD271 
Choke Assy., 270 wH, MUD271 
Choke Assy., 270 wH, MUD271 
Choke Assy., 270 wH, MUD271 
Inductor, Toroid 

Inductor, Toroid 

I.C., MC1350P 

PART 

NO. 

3030120 
3030501 
3220220 
3220260 
3220020 
3220055 
3220260 
3220055 
3220055 
3220055 
3220045 
3220285 
3220020 
3220220 
3220145 
3220020 
3220175 
3220215 
3220340 
3220145 
3220340 
3220315 
3220190 
3220230 
3220315 
3220340 
3220375 
3220160 
3220345 
3220315 
3220355 
3220355 
3220350 
3220245 
3220190 
3220190 
3220280 
3220235 
3220315 
3220090 
3220175 
3220235 
3220315 
3220235 
3220055 
3220055 
3520590 
3520590 
3520590 
3520590 
2510023 
2510023 
3040110 
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2-9. IF SELECTIVITY BOARD 
The IF Selectivity Board provides for the instal- 
lation of up to four 5.645 MHz crystal filters of 

various bandwidths in the TR-7. One of these filters, 
which is 2.3 kHz wide at the 6 dB points, is supplied 

with the unit. The other three filter positions are for 
accessory filters, which are purchased separately. 

Each of the filter positions is identical, with the 
same circuitry used for selection. Therefore, 
although the following discussion refers to the 

standard 2.3 kHz position, it can be applied to posi- 
tions A, B or C as well. Refer to figure 2-18 for 

schematic and figure 2-17 for parts location informa- 

tion. 

In receive, +10R is routed to pin 15 via the front 

panel BW switches, which are wired so the + 10R is 

present on pin 15 when both switches are in the ‘out’ 
position. This voltage turns on series diodes CR903 

(via R903, RFC901, and R901) and CR906 (via 
R905, RFC902, and R922). The same voltage back 

biases shunt diodes CR904 and CR905. In the 
unselected positions (A, B and C in this case), -5 
volts from pin 38 causes the shunt diodes to conduct 

and the series diodes to be back biased. This has the 
effect of opening and isolating all signal paths 

except the desired path through the 2.3 kHz filter. 

A 5.645 MHz signal from the Noise Blanker or IF 
Switching Board is coupled through C930 to a 
common input line. Since the series diodes in posi- 

tions A, B, and C are back biased, the signal is 

routed through CR906, C908 and C907 to the 2.3 
kHz filter. After filtering, the signal is coupled 
through C904, C902, CR903 and C901 to the output 

of the board, a coax to the 2nd IF/Audio Board. 

In transmit, +10T is applied to pin 14. This forces 
the board to select the 2.3 kHz filter, regardless of 

the position of the front panel switches, which are 
driven from +10R. The TR-7, therefore, always 

transmits through the 2.3 kHz filter. It is very 
important that this filter not be moved to another 

position or exchanged for a filter with different 
characteristics, to insure proper transmitter opera- 
tion. 

When servicing the IF Selectivity Board, be sure to 
replace all shields and grounds, if removed, in the 
original locations. Failure to do so may seriously 

degrade the ultimate selectivity of the crystal filter, 

resulting in signals outside the desired passband 

‘leaking around’ the filters. 

NOTES: 

2-45 
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REF 
DES 

C901 
C902 
C903 
C904 
C905 
C906 
C907 
C908 
C909 
C910 
C911 
C912 

C913 
C914 
C915 
C916 

C917 

C918 
C919 

C920 
C921 
C922 
C923 
C924 
C925 

C926 
C927 
C928 
C929 

C930 

CR901 
CR902 
CR903 
CR904 

CR905 
CR906 
CR907 
CR908 
CR909 
CR910 
CR911 
CR912 
CR913 
CR914 
CR915 
CR916 
CR917 
CR918 
R901 
R902 

R903 

TR-7 IF SELECTIVITY BOARD 

DESCRIPTION 

Capacitor, Disc, 
Capacitor, Disc, 
Capacitor, Disc, 

Capacitor, Disc, 
Capacitor, Disc, 

Capacitor, Disc, 
Capacitor, Disc, 

Capacitor, Disc, 

Capacitor, Disc, 

Capacitor, Disc, 
Capacitor, Disc, 
Capacitor, Disc, 
Capacitor, Disc, 

Capacitor, Disc, 
Capacitor, Disc, 
Capacitor, Disc, 

Capacitor, Disc, 

Capacitor, Disc, 
Capacitor, Disc, 
Capacitor, Disc, 
Capacitor, Disc, . 

01 uF + 80%, M25V 

01 uF + 80%, M25V 

02 pF + 80%, Z5U 
01 uF + 80%, M25V 

.02 uF + 80%, Z5U 

.02 uF + 80%, Z5U 

Capacitor, Disc, 

Capacitor, Disc, 
Capacitor, Disc, 
Capacitor, Disc, 
Capacitor, Disc, 
Capacitor, Disc, 

Capacitor, Disc, . 
01 pF + 80%, M25V Capacitor, Disc, 

Capacitor, Disc, . 
Diode, 1N4148 

Diode, 1N4148 

01 pF + 80%, M25V 
01 uF + 80%, M25V 
02 pF + 80%, Z5U 
01 uF + 80%, M25V 
02 uF + 80%, Z5U 
02 uF + 80%, Z5U 
01 uF + 80%, M25V 
01 pF + 80%, M25V 
01 pF + 80%, M25V 
02 uF + 80%, Z5U 
01 uF + 80%, M25V 
02 uF + 80%, Z5U 
02 uF + 80%, Z5U 
01 uF + 80%, M25V 
01 uF + 80%, M25V 
01 uF + 80%, M25V 
02 uF + 80%, Z5U 
01 pF + 80%, M25V 
02 uF + 80%, Z5U 
02 pF + 80%, Z5U 
01 pF + 80%, M25V 

O01 uF + 80%, M25V 

O01 pF + 80%, M25V 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

Diode, MPN3404 

PART 
NO. 

3161500 
3161500 
3161580 
3161500 
3161580 
3161580 
3161500 
3161500 
3161500 
3161580 
3161500 
3161580 
3161580 
3161500 
3161500 
3161500 
3161580 
3161500 
3161580 
3161580 
3161500 
3161500 
3161500 
3161580 
3161500 
3161580 
3161580 
3161500 
3161500 
3161500 
3020090 
3020090 
3020265 
3020265 
3020265 
3020265 
3020265 
3020265 
3020265 
3020265 
3020265 
3020265 
3020265 
3020265 
3020265 
3020265 
3020265 
3020265 

Resistor, Carbon Film, 1.0 K2Q + 5%, 1/4 W 3220160 

Resistor, Carbon Film, 3.3 K2 + 5%, 1/4 W 3220200 

Resistor, Carbon Film, 1.0 KQ + 5%, 1/4 W 3220160 
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REF 
DES 

R904 

R905 
R906 
R907 
R908 
R909 
R910 
R911 
R912 
R913 
R914 

R915 
R916 
R917 

R918 
R919 
R920 
R921 
R922 
RFC901 
RFC902 
RFC903 
RFC904 
RFC905 
RFC906 
RFC907 
RFC908 
Y901 

DESCRIPTION 

Resistor, Carbon Film, 3.9 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 KQ + 

Resistor, Carbon Film, 3.3 K2 + 

Resistor, Carbon Film, 3.3 K92 + 

Resistor, Carbon Film, 1.0 KQ2 + 
Resistor, Carbon Film, 3.9 KQ + 

Resistor, Carbon Film, 1.0 KQ + 

Resistor, Carbon Film, 3.3 KQ + 

Resistor, Carbon Film, 3.3 KQ + 

Resistor, Carbon Film, 1.0 KQ + 

Resistor, Carbon Film, 3.9 K2 + 

Resistor, Carbon Film, 1.0 KQ + 

Resistor, Carbon Film, 3.3 K2 + 

Resistor, Carbon Film, 3.8 KQ + 

Resistor, Carbon Film, 1.0 KQ + 

Resistor, Carbon Film, 3.9 KQ + 

Resistor, Carbon Film, 1.0 KQ + 

Resistor, Carbon Film, 3.3 K2 + 

Resistor, Carbon Film, 1.0 KQ + 

Choke Assy., 270 nH, MUD271 

Choke Assy., 270 nH, MUD271 
Choke Assy., 270 nH, MUD271 

Choke Assy., 270 nH, MUD271 
Choke Assy., 270 nH, MUD271 
Choke Assy., 270 nH, MUD271 
Choke Assy., 270 nH, MUD271 

Choke Assy., 270 wH, MUD271 

Crystal Filter, 2.3 kHz 

NOTES: 

5%, 

5%, 

5%, 

5%, 

5%, 

5%, 

5%, 

5%, 

Son 

5%, 

5%, 

3%; 

5%, 

5%, 

5%, 

5%, 

5%, 

5%, 

1/4 W 
1/4 W 
1/4 W 

1/4 W 
1/4 W 
1/4 W 
1/4 W 

1/4 W 
1/4 W 

1/4 W 

1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 

PART 
NO. 

3220205 
3220160 
3220200 
3220200 

3220160 
3220205 
3220160 

3220200 
3220200 
3220160 

3220205 

3220160 
3220200 
3220200 
3220160 
3220205 
3220160 
3220200 
3220160 
3520590 
3520590 
3520590 
3520590 
3520590 
3520590 
3520590 
3520590 
3140280 
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2-10. PASSBAND TUNING/REFERENCE 
BOARD 

The Passband Tuning/Reference Board contains a 
40 MHz crystal oscillator (master reference), 
dividers to obtain a 500 kHz reference and 25 kHz 
calibrator signals and a 13.695 MHz (nominal) 
VCXO. In addition, the board includes mixers to 
generate the 53.695 MHz 2nd L.O. and 5.645 MHz 
BFO signals, and circuitry to accomplish mode 
switching and electronic passband tuning. Refer to 

figure 2-20 for schematic and figure 2-19 for parts 

location information. 

Q1001 is a high stability 40 MHz crystal oscillator. 

The oscillator is set to exactly 40 MHz with L1001, 

and is designed to maintain this adjustment over 

long periods of time. The output of the oscillator is 
buffered by Q1002 to reduce the effects of varying 

load impedance on frequency. The output of the buf- 

fer is tuned by L1006, and coupled through C1016 to 
all associated circuitry. 

500 kHz for the synthesizer phase detector (Section 
2-6) is derived from the 40 MHz reference by cou- 
pling the reference signal to driver transistor Q1006 

through C1017. The output of Q1006 drives the +2 
section of U1002, which drives the +5 section of 

U1003A, which drives the +8 section of U1002. The 
net result is a +80 function at pin 12 of U1002, 
which results in a 500 kHz signal. This signal is con- 

nected to board pin 10 for use in the synthesizer, and 
is also routed to the +5 input of U1003B. 

When the calibrator is activated by applying 10 

volts to pin 5, Q1009 grounds the clear input, pin 14, 

of U1003B. This allows the +5 section of U1003B to 

drive the +2 section of U1003A, which drives the 

+2 section of U1003B. The result is a +20 function 

with a 500 kHz input which generates a 25 kHz 

signal rich in harmonics. The harmonics of this 

signal are injected into the antenna input of the 

receiver when the calibrator is enabled, and produce 

a calibration marker every 25 kHz. 

The 40 MHz reference signal is also coupled to a 

power splitter, T1001. One output of this splitter is 

connected to pin 21 for use by the Translator Board 

(Section 2-6). A sample of this signal is coupled 

through R1062 for use by accessories. The other out- 

put of power splitter T1001 drives buffer stage 

Q1007, which boosts the signal to a level sufficient 
to drive one input of a double balanced mixer, con- 

sisting of T1002, T1003, and CR1002 through 

CR1005. 

The second input to the mixer is the output of the 
13.695 MHz (nominal) VCXO. This oscillator con- 

sists of Q1003 and buffer stage Q1005. The frequen- 
cy is controlled by Y1002, a 13.695 MHz crystal 

which is pulled approximately +3 kHz by a varac- 
tor, CR1001, and L1005. The varactor is controlled 
by a voltage derived either from the front panel 
passband tuning control or from the passband con- 
trols located on the Power Supply/Regulator Board. 
The source in use is selected by the front panel PBT 
switch and/or by the MODE switch, and 
transmit/receive steering is accomplished by U1001, 

a quad switch. Actual operating frequencies of the 
oscillator in transmit or fixed passband receive are: 

MODE FREQUENCY 

USB 13.6936 MHz 

LSB 13.6964 MHz 

CW 13.6942 MHz 

RTTY 13.6975 MHz 

AM 13.695 MHz (receive) 

13.6936 MHz (transmit) 

When the front panel PBT switch is on, the PBT 

control will tune the VCXO from approximately 

13.692 to 13.698 MHz. 

The output of the double balanced mixer is the sum 

of the reference and VCXO signals, or 53.695 MHz 

(nominal). The exact frequency, of course depends 

on the mode of operation selected. This signal is 

filtered by L1013 and C1042, and amplified by 

Q1010. The output of Q1010 is tuned by L1014 and 

C1050, and coupled through C1055 to pin 17 for con- 

nection to the 2nd Mixer Board (section 2-7). 

The 5.645 MHz (nominal) BFO signal is also 
generated from the 13.695 MHz (nominal) VCXO. A 
portion of the VCXO signal is coupled through 
C1021, filtered by L1009 and C1024 and coupled 

through C1026 to one gate of Q1008, an autodyne 
converter. The other gate of Q1008 forms part of an 

8.050 MHz crystal oscillator. C1030 is used to trim 
the crystal frequency, and C1029 is selected in test 
to center the trimmer range. The difference between 
the VCXO and 8.050 MHz is 5.645 MHz (nominal), 

which appears at the drain of Q1008. This BFO 
signal is filtered by C1034, C1043, C1038, L1011 
and L1012, and coupled through C1037 to diode 

switching networks. These networks are used to 
switch the BFO signal to the product detector, 
balanced modulator and AM reinsertion circuit in 
the appropriate modes. 

2-50 
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In the AM mode, +10R is applied to the base of 

Q1004 through R1009. This turns Q1004 on in AM 

receive, which removes the B+ supply to Q1008, 

thus shutting off the BFO signal. In AM transmit, 

Q1004 is turned off, allowing the BFO signal to be 

generated for AM reinsertion. 

Troubleshooting the Passband Tuning/Reference 

Board is straight-forward. The 40 MHz oscillator 

should be checked first, since it affects all outputs. 

The 13.695 MHz VCXO should be checked next, and 

then the autodyne converter. In any case, an 

analysis of which outputs are missing will isolate 
any problems to an individual oscillator. 

Alignment of the board should be exactly in the 

sequence given in Section 3, which is: 

1. 40 MHz oscillator 

2 WVCKO 

3. 8.050 MHz oscillator 

Failure to observe this sequence will almost certain- 

ly result in improper TR-7 operation due to frequen- 

cy error and/or incorrect passband centering. 

NOTES. 
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TR-7 PASS BAND TUNING/REFERENCE OSCILLATOR BOARD 

REF 
DES 

C1001 
C1002 
C1003 
C1004 
C1005 
C1006 
C1007 
C1008 
C1009 
C1010 
C1011 
C1012 
C1013 

C1014 

C1015 

C1016 

C1017 

C1018 

C1019 

C1020 
C1021 

C1022 

C1023 

C1024 

C1025 

C1026 

C1027 

C1028 

C1029 

C1030 

C1031 

C1032 

C1033 

C1034 

C1035 

C1036 

C1037 

C1038 

C1039 

C1040 

C1041 

C1042 

C1043 
C1044 

C1045 
C1046 

C1047 

C1048 

C1050 

C1051 

DESCRIPTION 

Capacitor, Disc, .001 uF + 20%, Z5U 

Capacitor, Disc, .001 hF + 20%, Z5U 

Capacitor, Disc, .01 pF + 80%, M25V 

Capacitor, Mica, 100 pF + 5%, DM-15 

Capacitor, Disc, .001 uF + 80%, M25V 
Capacitor, Mica, 50 pF + 5%, DM-20 

Capacitor, Disc, .01 pF + 80%, M25V 

Capacitor, Disc, .001 pF + 20%, Z5U 
Capacitor, Disc, .001 pF + 20%, Z5U 

Capacitor, Mica, 100 pF + 5%, DM-15 

Capacitor, Disc, 330 pF + 10%, Y5E 

Capacitor, Disc, 33.0 pF + 5%, N1500 

Capacitor, Disc, .001 pF + 20%, Z5U 

Capacitor, Disc, .005 pF + 20%, Z5U 

Capacitor, Disc, .001 pF + 20%, Z5U 

Capacitor, Disc, 15.0 pF + 5%, NPO 
Capacitor, Disc, 220 pF + 20%, Z5U 

Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .001 uF + 20%, Z5U 

Capacitor, Disc, .005 pF + 20%, Z5U 

Capacitor, Disc, 6.2 pF + .25 pF, N750 

Capacitor, Disc, .01 uF + 80% M25V 

Capacitor, Disc, 330 pF + 10%, Y5E 

Capacitor, Disc, 51.0 pF + 5%, N750 

Capacitor, Tantalum, 10 pF + 20%, 25 V 

Capacitor, Mica, 150 pF + 5%, DM-15 

Capacitor, Disc, .001 uF + 20%, Z5U 

Capacitor, Disc, .001 uF + 20%, Z5U 
SELECTED IN TEST 
Capacitor, Variable Trimmer, 5.0-20 pF 
Capacitor, Disc, .001 uF + 20%, Z5U 

Capacitor, Disc, 82.0 pF + 5%, N750 

Capacitor, Disc, 330 pF + 10%, Y5E 
Capacitor, Mica, 220 pF + 5%, DM-15 

Capacitor, Tantalum, 10 uF + 20%, 25 V 
Capacitor, Disc, .001 pF + 20%, Z5U 

Capacitor, Disc, 57.0 pF + 5%, NPO 
Capacitor, Mica, 220 pF + 5%, DM-15 

Capacitor, Disc, .01 pF + 80%, M25V 
Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, 12.0 pF + 5%, NPO 

Capacitor, Mica, 68.0 pF + 5%, DM-15 
Capacitor, Disc, 10 pF + .25 pF, N750 
Capacitor, Disc, 12.0 pF + 5%, NPO 
Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .001 nF + 20%, Z5U 

DELETED 
Capacitor, Mica, 68.0 pF + 5%, DM-15 

Capacitor, Disc, .001 uF + 20%, Z5U 

PART 
NO. 

3161380 

3161380 

3161500 
3170110 

3161380 
3170040 
3161500 

3161380 

3161380 

3170110 

3161300 

3160715 

3161380 

3161470 

3161380 

3160510 

3161270 

3161380 

3161380 

3161470 

3160200 

3161500 

3161300 

3160860 

3183030 

3170150 

3161380 

3161380 

3205375 

3161380 

3161040 

3161300 

3170240 

3183030 

3161380 

3160900 

3170240 

3161500 
3161500 

3160430 

3170060 

3160110 
3160430 

3161500 

3161500 

3161500 

3161380 

3170060 

3161380 
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2-53 

REF 

DES 
C1052 

C1053 

C1054 

C1055 
C1056 
C1057 

C1058 
C1059 
C1060 
CR1001 
CR1002 
CR1003 
CR1004 
CR1005 
CR1006 
CR1007 
CR1008 
CR1009 

CR1010 
CR1011 
CR1012 

CR1013 
CR1014 
L1001 
L1002 
L1003 
L1004 
L1005 
L1006 
L1007 

L1008 
L1009 
L1010 
L1011 
L1012 

L1013 
L1014 

L1015 

Q1001 

Q1002 

Q1003 
Q1004 

Q1005 

Q1006 

Q1007 

Q1008 

Q1009 

Q1010 
R1001 

R1002 

R1003 
R1004 

R1005 
R1006 
R1007 

DESCRIPTION 
Capacitor, Disc, .01 pF 
Capacitor, Disc, .01 pF 

Capacitor, Disc, .01 uF 

+ 80%, M25V 

+ 80%, M25V 

+ 80%, M25V 

Capacitor, Disc, 39.0 pF + 5%, NPO 

Capacitor, Disc, .01 uF 

Capacitor, Disc, .01 uF 

+ 80%, M25V 
+ 80%, M25V 

Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, 12 pF + 5%, N750 

Capacitor, Disc, 100 pF + 10%, 500 V 

Diode, MV209 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 
Diode, 1N4148 

Inductor, Variable 

Inductor, 1.15 wH 
NOT USED 

Inductor, Toroid 

Inductor, Variable 

Inductor, Variable 

NOT USED 

NOT USED 

Inductor, Toroid 

NOT USED 

Inductor, Variable 
Inductor, Variable 

Inductor, Variable 

Inductor, Variable 

Ferrite Bead 

Transistor, 2N3563 

Transistor, 2N3563 

Transistor, 2N3563 

Transistor, 2N3904 

Transistor, 2N3563 

Transistor, 2N3563 

Transistor, 2N3563 

Transistor, 3N204 

Transistor, 2N3904 

Transistor, 2N3563 

Resistor, Carbon Film, 

Resistor, Carbon Film, 

Resistor, Carbon Film, 

Resistor, Carbon Film, 

Resistor, Carbon Film, 

Resistor, Carbon Film, 

Resistor, Carbon Film, 

100 KQ2 + 5%, 1/4 W 

10 KQ + 5%, 1/4 W 

10 K2 + 5%, 1/4 W 

10 KQ + 5%, 1/4 W 
10 2 + 5%, 1/4 W 

3.38 K2Q + 5%, 1/4 W 
22 KQ + 5%, 1/4 W 

PART 
NO. 

3161500 
3161500 

3161500 

3160750 
3161500 
3161500 
3161380 
3160410 
3161070 
3020278 
3020090 
3020090 
3020090 
3020090 
3020090 
3020090 
3020090 
3020090 
3020090 
3020090 
3020090 
3020090 
3020090 
2513001 
2512511 

2510001 

2513007 

2513001 

2510003 

2513004 
2513004 

2513002 
2513012 
3523207 

3030060 
3030060 
3030060 
3030105 
3030060 

3030060 
3030060 
3030230 
3030105 
3030060 
3220315 
3220235 
3220235 

3220235 
3220005 

3220200 

3220260 
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REF 
DES 

R1008 
R1009 
R1010 
R1011 
R1012 
R1013 
R1014 
R1015 
R1016 
R1017 
R1018 
R1019 
R1020 
R1021 
R1022 

R1023 

R1024 

R1025 

R1026 
R1027 

R1028 

R1029 

R1030 

R1031 

R1032 

R1033 

R1034 

R1035 

R1036 

R1037 

R1038 

R1039 

R1040 

R1041 

R1042 

R1043 

R1044 

R1045 

R1046 

R1047 

R1048 

R1050 
R1051 
R1052 
R1053 
R1054 
R1055 
R1056 
R1957 

R1058 
R1059 
R1060 

DESCRIPTION 

Resistor, Carbon Film, 2.2 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 18 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 8.2 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 10 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 470 2 + 5%, 1/4 W 

Resistor, Carbon Film, 68 2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 2 + 5%, 1/4 W 

Resistor, Carbon Film, 5.6 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 470 2 + 5%, 1/4 W 

Resistor, Carbon Film, 47 K2 + 5%, 1/4 W 

NOT USED 

Resistor, Carbon Film, 22 Q + 5%, 1/4 W 

NOT USED 

Resistor, Carbon Film, 270 2 + 5%, 1/4 W 

Resistor, Carbon Film, 470 2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 Q + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 510 Q + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 5.6 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 560 2 + 5%, 1/4 W 

Resistor, Carbon Film, 8.2 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 82 2 + 5%, 1/4 W 

PART 
NO. 

3220190 
3220235 

3220255 

3220230 
3220235 

3220235 

3220235 

3220110 

3220045 

3220005 
3220215 

3220110 

3220285 

3220015 

3220085 
3220110 

3220055 
3220190 
3220115 

3220160 

3220215 
3220125 

3220230 

3220050 

Resistor, Carbon Film, 150 KQ + 5%, 1/4 W 3220320 
Resistor, Carbon Film, 470 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 39 2 + 5%, 1/4 W 
Resistor, Carbon Film, 10 Q + 5%, 1/4 W 

Resistor, Carbon Film, 10 2 + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 M2 + 5%, 1/4 W 

Resistor, Carbon Film, 470 2 + 5%, 1/4 W 

Resistor, Carbon Film, 68 2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 2 + 5%, 1/4 W 

Resistor, Carbon Film, 220 2 + 5%, 1/4 W 

Resistor, Carbon Film, 15 Q + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 8.2 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W 

Resistor, Carbon Film, 3.3 2 + 5%, 1/4 W 

DELETED 

Resistor, Carbon Film, 10 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 2 + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 68 2 + 5%, 1/4 W 

Resistor, Carbon Film, 330 2 + 5%, 1/4 W 

Resistor, Carbon Film, 220 2 + 5%, 1/4 W 

Resistor, Carbon Film, 15 Q + 5%, 1/4 W 

Resistor, Carbon Film, 68 2 + 5%, 1/4 W 

3220345 
3220030 

3220005 
3220005 
3220355 
3220110 
3220045 

3220005 
3220075 
3220010 

3220190 
3220230 
3220055 
3220002 

3220235 
3220055 
3220005 
3220160 
3220160 
3220160 
3220045 
3220090 

3220075 
3220010 
3220045 

2-54 
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REF 
DES 

R1061 
R1062 
R1063 
R1064 
RFC1001 
RFC1002 
RFC1003 
RFC1004 
RFC1005 
RFC1006 
RFC1007 
RFC1008 
T1001 
T1002 
T1003 
U1001 
U1002 
U1003 
Y1001 
Y1002 
Y1003 

DESCRIPTION 

Resistor, Carbon Film, 330 2 + 5%, 1/4 W 

Resistor, Carbon Film, 470 2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 330 0 + 5%, 1/4 W 

Choke Assy., 5.6 wH, L56G 

Choke Assy., 5.6 wH, L56G 

Choke Assy., 270 uF, MUD271 
Choke Assy., 5.6 uF, L56G 
Choke Assy., 270 uF, MUD271 

Choke Assy., 270 pF, MUD271 

Choke Assy., 270 pF, MUD271 

Choke Assy., 270 uF, MUD271 
Transformer, Toroid 

Transformer, Toroid 

Transformer, Toroid 

I.C., MC14016BCP 

1.C., SN74LS197 

1.C., SN74LS390 

Crystal, 40.0000 MHz 

Crystal, 13.6950 MHz 
Crystal, 8.0500 MHz 

NOTES: 

PART 
NO. 

3220090 

3220110 
3220235 
3220090 
3520510 
3520510 
3520590 
3520510 
3520590 

. 3520590 
3520590 

3520590 
2510001 
2510002 
2510002 

3041025 

3040473 
3040478 
3120283 
3120282 

3120281 
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2-11. 2ND IF/AUDIO BOARD 
The 2nd IF/Audio Board provides AGC controlled 
5.645 MHz gain, signal demodulation, audio 

amplification and S-meter functions. It also includes 

a crystal controlled CW oscillator and a transmit IF 

summing amplifier. See figure 2-22 for schematic 

and figure 2-21 for parts location information. 

In receive, 5.645 MHz 2nd IF signals from the IF 

Selectivity Board are connected to the input coax 

connector. This signal is matched to the input of the 

first stage or amplification, Q1101, by a 

transformer, T1101. The output of Q1101 is tuned 

by L1101 and coupled to the input of the second 

stage of gain, Q1106, through C1118. The output of 

Q1106 is tuned by L1102 and coupled to the input of 
the third stage of gain, Q1107, through C1127. The 

output of Q1107 is tuned by T1102, and coupled 
through this transformer to both the product and 
AM detectors. 

In SSB, CW and RTTY modes, BFO injection is 

supplied from the PBT/Reference Board (Section 
2-10) to the BFO amplifier, Q1112. The output of 

this amplifier is tuned by L1103, and coupled to the 
product detector via T1103. Audio is coupled out of 
the product detector through C1140 to pin 31, where 

it is routed to the top of the front panel AUDIO 
GAIN control. In the AM mode, the BFO is dis- 
abled, and 10 volts is supplied to the AM detector. 
+10T is also supplied to reduce T/R switching 

transients. The output of the AM detector is 
amplified by Q1111 and coupled by C1146 to the top 
of the front panel AUDIO GAIN control. 

The wiper of the AUDIO GAIN control is connected 

to pin 29, and routed to the input of audio 
preamplifier Q1113. This stage receives B+ from 
either +10R (pin 14), or +10CW (pin 38). As a 

result, Q1113 is active only in receive, except in the 
CW mode. In CW it is on at all times to provide CW 
sidetone audio. The output of Q1113 is coupled to 

U1101, the audio output amplifier integrated cir- 
cuit. The output of this device is coupled through 
C1159 to pin 27 to drive the loudspeaker or head- 
phones. A sampling of the audio output is coupled 
through R1181 to pin 8 for use by the anti-vox cir- 
cuitry (Section 2-3). 

AGC is developed prior to detection by sampling the 
output of Q1107 through C1141. This signal is ap- 
plied to the base of Q1108 which is biased to a point 
just below conduction. As the output of Q1107 in- 
creases (with increasing signal input to the receiver), 

Q1108 starts to conduct, applying AGC voltage to 
the gates of Q1101 and Q1106. Stronger input 
signals cause Q1108 to conduct harder, thus 
developing a higher AGC voltage. This action holds 
the output of Q1107 essentially constant, which con- 
trols the drive to the detectors, holding the audio 
output of the receiver to a constant level. 

AGC release time constants are controlled by select- 
ing capacitors C1102-C1104 and C1156-C1158 via 
the front panel F/S pushbutton and mode switch. 
These capacitors are all charged through small 
series resistors to provide fast attack, and discharge 
through R1144, with the larger capacitors selected 
for longer release times. A sample of the AGC 
voltage is coupled through R1126 toa D.C. amplifier 
consisting of Q1105 and Q1102. This amplifier 
provides an output to control the gain of the 1st IF 
amplifier (see Section 2-7). In addition, the amplifier 

is used to drive the front panel S-meter in receive. 
R1105 is used to set full-scale sensitivity, and 

R1128 is used to establish the S-meter no signal 

reading. A small pedestal voltage is set by R1129 to 
allow the receiver to run a maximum gain under no 
signal conditions. Adjustment of these controls is 
described in the alignment procedure (Section 3). It 

is important to follow the exact sequence of adjust- 
ment to avoid improper AGC operation. 

In the transmit mode, 5.645 MHz signals are 
summed at the base of Q1104. In CW, the transmit 

signal is derived from a crystal oscillator, Q1110, 

and buffer Q1109. These stages are keyed by Q1103. 

A portion of this signal is coupled through C1124, 

R1152, and CR1111 to Q1107 for sidetone genera- 

tion. In the SSB and RTTY modes, the transmit 
signal is coupled from the IF Selectivity Board (Sec- 

tion 2-9) through T1101 and C1108 to the base of 

Q1104. In AM, the USB signal from this path is 
summed with the 5.645 MHz carrier to create an 

AM transmit signal. 

The output of Q1104 is coupled to a PIN diode at- 
tenuator, CR1102. ALC voltage, developed by the 
ALC Board (Section 2-15), is used to vary the bias 
current in this diode, thus regulating the level of 
transmitter drive in all modes. 

Alignment of the 2nd IF/Audio Board is covered in 

Section 3. 

bo ‘ aon =] 



4 ) 

pb) ognllaery.. yaaieae. Wouhens mM rate evi 
wet WE sd Wie oeea FOG’ 20 palay af) Perms rgiet Pires: 

TUT)) Gt novos Oh Sut! 0 da. Let peR |. 

COM Coton wt (Tl agiee 1 A, ivi pin 6 ras is pric a . ee 

duuty inetunie ylig)titeees Thi ih i SUID oy’ 

ve ant Ralblion. 2 vaiwakey ens. Gl wu bth “ty alot 

wo) IRetaAyo ® of tevieost me he pg 

- ’ i ki Jott \ 

joulan vc Sellowiioy oe efiadys vy ayeetl sepals? OND Ay 

iv & MSG 19 dam MOTOS) 1D eaiosaes i. 
dostwe shock baw toiteddand Ay long’ dora ott 

' ~ «2 4? bonians Ua woe si1o7aegs aratT 

latin JaRT Siva 302 podeiead Asti 

} wwnrinag ry mie) 96) Aalw ‘bei IA dy JRF 

Ay Aaihid dale vent 967. 

‘DO 07 O84 LA don) belkpuo sei iaeiio: 
le aint S0L1G@ hits A0TTH - ta Siti Sate PAIS f 

| st) to clap ott lowniue ot suepfed wa eehivoag’ 
aid wombs | 10-4 aottauct eentsaitiions 

mn? <2ay7) ed! uvesb of War at 

teba- Tit dae bee) ef Corte 
’ is aids Sine Of Se) a aS ii 

io #8 V2 >*s Rist <~ pete iat / Ca Segy 

Cw it LURE & XE (d¢ ty Pies t] wohlla 

ionco soo : erie i ‘ 2 sel iD ry (it 

a | Olina) ota ee 32 JNSACRUG ¢ iy Ul. 290 

up J7a> OF) WO? OF oar Ri 

SH RIEHO Js F = ythi Gl Oya OF Ineg 

i 
i 

slag s)14 OP8.@ abe Jigvactons ald al 

inede'st os WO ‘3 by ie ha wd bet) 3) rp erreal | - 

; ; Weiliteo isdeve> m cri) Day realy «, ‘cin 

BU lip’ vd boyd. ord eopata one? 0) ig) tetlisd finie 

tye yi) telqoau ef feces aisly Yo dokito q N 

nosehis tol SOLIP of LLPTRD bile: .62 Ue 

setters YTTH Doe G22 ett ai ack 
yoo) nnetl yiivito vies ff edz cto fra eye: ef Leen 

iv saad od§ 03 80110 baa POLI? chads Hae Oy 2 

er dine? eif2 cw? Ineeeie BSU wisi MAL oh) bGREY 

1 14319 GC) Mefrias 4) Vv Pa ucly aaiw' Romemnme : 

/ «Satins divooryet WA 

; 

smatew ef 

ia aboib VIS s of ‘bale ee, ot BOL iy? Fo ce ae wT 

ad) vi beqolaveS ses oy DSA ROLL: SOM 

we'd at.) via? i Det of t8 Io (Koi IOC, pyemee 

io lovel add guisulinyan ands. sholb adi at Javea 
Avda Ue od wth wal Sierterta ss 

La S 

- Ye 
aa eT ) 

a 

~ 

4A 

' cal Ty) 
‘ aq 

; 4 ; 2 

“3% 4 PTh YT 
» : , Pilea * 

’ 

3) 

Siedt-iion nbutratn Th bat me wee 

i Si TOLD Yo sun ano POLED, aie 

= ad? SOLED dygeroscta 001 (0h pley lo oxeae Be 
» beige Bea ROLLE es), barsit OP OUD ois 

aii ee im : ; ys 
4 “=F 

re ae See Roe | t L 7 . A . 

‘a —_ . = 7 . y ze 
ave aay Sa mee ti aA i z 

rT oe o).e ’ Vr 

pelea 
oibeng att rds obs tas ra mie ib Mi 

: " 7 ane : is 2, ; te 

DP vldeiat d bawsretllouy Ue Ssnenines Lada 

iwihse et 4 eo. r ae 

Shy. 

sao dnigel tl os batonaced wie sre). 
boyy uh? n> edd sn wt angi A of 

¥e {TOLER | noir asithingnge RRAIE 

bheaee - ai Ms ala: | i arid of balghesy ica 

bo JuqhiondT 2/129 taonvla BOLL aieg ap poi 
tas Log 99 belo; hae % OF il ye Darius ate 

bore wre wht ia Gt wera eudye 

> 
> 

e} nokreytal! Qua. gabou vrTe can WO 
i@rifap2F SveG., Oo rortied tT a4 atl), tet 

tie poo’ atT SL 678) | sevlilqréce O48 oda pe 
edi oY hatquads how OTL wt beau! al ede 
la Jue bolquieral aie A C01 1T ape riconbalpeds 

‘sontiw Le etleg od mero dois spagevab de obe 

OLGA fang Stott ed! to gee od ot niet 
lS @f OFBada ler BEA od) al. joviow I 
rossataby BLA ‘eels wt balls ai edlav Of heal’ 
pero YT oukex of fisilqaee ocle. Ag 
. Kio WEA ed To: dugivs eT 

i acs eg HID vs belgie bys iT} IGudt . 
‘+ estos Ln) OF A an neve 

a 
oe 

‘TOL 

basse ation WIAD OWA “a 
" gibug. 297 eddsd) Geen bag Oa 
myo KI (gir uaT SLTID S 

aaA alia WOO! +. th. ‘atey) oa 
te) at FqoKe Srewey cts vi) vido. at 
Wake armas a Dab 
ow etn eile of yee adT 8 

‘ isos ud Scher tn 
hs oe 



REF 
DES 

C1101 
C1102 
C1103 
C1104 

C1105 
C1106 
C1107 
C1108 

C1109 
C1110 

C1111 

C1112 

C1113 

C1114 

C1115 
C1116 

C1117 

C1118 

C1119 

C1120 

C1121 

C1122 

C1123 

C1124 

C1125 

C1126 

C1127 

C1128 

C1129 

C1130 

C1131 

C1132 

C1133 

C1134 

C1135 

C1136 

C1137 

C1138 

C1139 

C1140 

C1141 
C1142 

C1143 

C1144 

C1145 

C1146 

C1147 

C1148 
C1149 

C1150 
C1151 

TR-7 2ND IF/AUDIO BOARD 

DESCRIPTION 

Capacitor, Disc, .05 uF + 20%, Z5U 

Capacitor, Disc, .01 uF + 20%, Z5U 
Capacitor, Disc, .05 uF + 80%, Z5U 

Capacitor, Tantalum, .22 uF + 10%, 35 V 
Capacitor, Disc, .01 pF + 20%, Z5U 

Capacitor, Disc, .01 nF + 20%, Z5U 

Capacitor, Mica, 330 pF + 5%, DM-15 
Capacitor, Disc, 25.0 pF + 5%, NPO 
Capacitor, Disc, .05 uF + 20%, Z5U 

Capacitor, Disc, .01 uF + 20%, Z5U 

Capacitor, Disc, .01 uF + 20%, Z5U 

Capacitor, Disc, .001 pF + 20%, Z5U 
Capacitor, Mica, 390 pF + 5%, DM-15 
Capacitor, Disc, .01 uF + 20%, Z5U 
Capacitor, Disc, .005 pF + 20%, Z5U 

Capacitor, Disc, .01 uF + 20%, Z5U 

Capacitor, Disc, .05 uF + 20%, Z5U 

Capacitor, Disc, 470 pF + 20%, Z5U 

Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .05 uF + 20%, Z5U 

Capacitor, Mica, 390 pF + 5%, DM-15 
Capacitor, Disc, .001 pF + 20%, Z5U 
Capacitor, Disc, 25.0 pF + 5%, NPO 

Capacitor, Disc, .001 uh.F + 20%, Z5U 
Capacitor, Disc, .01 uF + 20%, Z5U 
Capacitor, Disc, .05 uF + 20%, Z5U 

Capacitor, Disc, 470 pF + 20%, Z5U 
Capacitor, Disc, .001 pF + 20%, Z5U 

Capacitor, Disc, .05 uF + 20%, Z5U 
Capacitor, Disc, .05 uF + 20%, Z5U 
Capacitor, Disc. 10.0 pF + 5%, NPO 
Capacitor, Mica, 390 pF + 5%, DM-15 
Capacitor, Disc, .01 uF + 20%, Z5U 
Capacitor, Mica, 68 pF + 5%, DM-15 

Capacitor, Mica, 390 pF + 5%, DM-15 

Capacitor, Variable Trimmer, 4-40 pF 
Capacitor, Disc, 25.0 pF + 5%, NPO 

Capacitor, Disc, .01 uF + 20%, Z5U 

Capacitor, Disc, .01 uF + 20%, Z5U 
Capacitor, Electrolytic, 1 uF + 20%, 50 V 
Capacitor, Mica, 180 pF + 5%, DM-15 
Capacitor, Disc, .005 uF + 20%, Z5U 
Capacitor, Electrolytic, 1 uF + 20%, 50 V 

Capacitor, Mica, 180 pF + 5%, DM-15 
Capacitor, Mica, 80 pF + 5%, DM-15 
Capacitor, Electrolytic, 1 uF + 20%, 50 V 
Capacitor, Electrolytic, 22 uF + 20%, 16 V 
Capacitor, Tantalum, 10 uF + 20%, 25 V 

Capacitor, Disc, .01 pF + 20%, Z5U 

Capacitor, Disc, .05 pF + 80%, M16V 

PART 
NO. 

3161630 
3161520 
3161630 
3183100 
3161520 
3161520 
3170320 
3160620 
3161630 
3161520 
3161520 
3161380 
3170370 
3161520 
3161470 
3161520 
3161630 
3161350 
3161380 
3161630 
3170370 
3161380 
3160620 
3161380 
3161520 
3161630 
3161350 
3161380 
3161630 
3161630 
3160360 
3170370 
3161520 
3170660 
3170370 
3205150 
3160620 
3161520 
3161520 
3180008 
3170180 
3161470 
3180008 
3170180 
3170080 
3180008 
3180105 
3183030 
3161520 
3161600 

Capacitor, Electrolytic, 22 uF + 20%, 16 V_ 3180105 

2-59 
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2-60 

DESCRIPTION 

Capacitor, Disc, .01 uF + 20%, Z5U 
Capacitor, Tantalum, 10 pF + 20%, 25 V 

Capacitor, Disc, .1 uF + 80%, Y5T 
Capacitor, Electrolytic, 22 uF + 20%, 16 V 
Capacitor, Tantalum, .22 pF + 10%, 35 V 

Capacitor, Disc, .05 uF + 80%, Z5U 

Capacitor, Disc, .01 uF + 20%, Z5U 
Capacitor, Electrolytic, 250 uF, 15 V, Axial 

Capacitor, Disc, .01 phF + 20%, Z5U 
Capacitor, Disc, .05 uF + 20%, Z5U 

Capacitor, Disc, .01 uF + 20%, Z5U 

Capacitor, Disc, .01 uF + 20%, Z5U 

Capacitor, Disc, .01 pF + 20%, Z5U 

Capacitor, Disc, .01 uF + 20%, Z5U 
Capacitor, Electrolytic, 1 uF + 20%, 50 V 

Capacitor, Disc, .01 uF + 20%, Z5U 

Capacitor, Disc, 470 pF + 20%, Z5U 

Capacitor, Disc, .01 uF + 20%, Z5U 

Capacitor, Disc, .05 uF + 80%, Z5U 

Capacitor, Disc, .01 uF + 20%, Z5U 
Capacitor, Disc, .01 uF + 20%, Z5U 

Capacitor, Disc, 330 pF + 10%, Y5E 
Capacitor, Tantalum, 1 uF + 20%, 35 V 
Capacitor, Disc, .1 uF + 80% 
Diode, AA119 
Diode, 5082-3379 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, AA119/1N541 

Diode, 1N4148 

Diode, 1N4148 
Diode, 1N4148 
Diode, MPN3404 

Diode, 1N4148 

Diode, 1N4148 
Diode, 1N4148 

Diode, AA119/1N541 
Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 
Diode, 1N4148 : 

Diode, 1N4148 

Diode, 1N4148 

Inductor, Variable Can 

Inductor, Variable Can 

Inductor, Variable 

Resistor, Carbon Film, 220 2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 K2 + 5%, 1/4 W 
Resistor, Carbon Film, 47 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 33 K2 + 5%, 1/4 W 
Resistor, Variable 10 KQ 
Resistor, Carbon Film, 22 KO + 5%, 1/4 W 

3161520 
3183030 
3161660 
3180105 

3183100 
3161630 
3161520 
3180220 
3161520 
3161630 
3161520 
3161520 
3161520 
3161520 
3180010 

3161520 
3161350 
3161520 
3161630 
3161520 
3161520 
3161300 
3183010 
3161660 
3020040 
3020195 
3020090 
3020090 
3020090 
3020090 
3020040 
3020090 
3020090 
3020090 
3020265 

3020090 
3020090 
3020090 
3020040 
3020090 
3020090 
3020090 
3020090 
3020090 
3020090 
2511002 
2511002 
2513004 

3220075 
3220235 
3220285 
3220275 
3260665 

3220260 
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REF 
DES 

R1107 

R1108 

R1109 

R1110 

R11l1l 

R1112 

R1113 
R1114 

R1115 

R1116 

R1117 

R1118 

Raiig 

R1120 

R1121 

R1122 

R1123 

R1124 

R1125 

R1126 

R127 

R1128 

R1129 

R1130 

R1131 

R1132 

R1133 

R1134 

R1135 

R1136 

R1137 

R1138 

R1139 

R1140 

R1141 

R1142 

R1143 

R1144 

R1145 

R1146 

R1147 

R1148 

R1149 

R1150 

R1151 

R1152 

R1153 

R1154 

R1155 

R1156 

R1157 

R1158 

R1159 

PART 
DESCRIPTION NO. 

Resistor, Carbon Film, 22 K2 + 5%, 1/4 W = 3220260 

Resistor, Carbon Film, 27 2 + 5%, 1/4 W 3220020 

Resistor, Carbon Film, 6.8 K2 + 5%, 1/4 W 3220220 

Resistor, Carbon Film, 330 K2 + 5%, 1/4 W_ 3220340 

Resistor, Carbon Film, 2.2 K2 + 5%, 1/4 W 3220190 

Resistor, Carbon Film, 22 KQ + 5%, 1/4 W 3220260 

Resistor, Carbon Film, 100 KQ + 5%, 1/4 W 3220315 

Resistor, Carbon Film, 18 KQ2 + 5%, 1/4 W 3220255 

Resistor, Carbon Film, 330 2 + 5%, 1/4 W 3220090 

Resistor, Carbon Film, 68 2 + 5%, 1/4 W 3220045 

Resistor, Carbon Film, 10 2 + 5%, 1/4 W 3220005 

Resistor, Carbon Film, 820 2 +5%,1/4W 3220145 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W = 3220055 

Resistor, Carbon Film, 8.2 K2 + 5%, 1/4 W 3220230 

Resistor, Carbon Film, 2.2 M2 + 5%, 1/4 W 3220360 

Resistor, Carbon Film, 10 K2 + 5%, 1/4 W = 3220235 

Resistor, Carbon Film, 22 KQ + 5%, 1/4 W 3220260 

Resistor, Carbon Film, 27 2 + 5%, 1/44 W 3220020 

Resistor, Carbon Film,330K2 + 5%, 1/4 W 3220090 

Resistor, Composition, 10 M2 + 10%, 1/4 W 3220380 

Resistor, Carbon Film, 1.0 KQ + 5%, 1/4 W 3220160 

Resistor, Variable, 500 2 3260650 

Resistor, Variable, 5 K 3260660 

Resistor, Carbon Film, 150 K2 + 5%, 1/4 W 3220320 

Resistor, Carbon Film, 6.8 K2 + 5%, 1/4 W 3220220 

Resistor, Carbon Film, 27 Q + 5%, 1/4 W 3220020 

Resistor, Carbon Film, 820 2 + 5%, 1/4 W = 3220145 

Resistor, Carbon Film, 2.2 KQ + 5%, 1/4 W_ 3220190 

Resistor, Carbon Film, 8.2 K2 + 5%, 1/4 W 3220230 

Resistor, Variable, 5 K 3260660 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W = 3220055 

Resistor, Carbon Film, 15 Q + 5%, 1/4 W 3220010 

Resistor, Carbon Film, 3.3 KQ + 5%, 1/4 W 3220200 

Resistor, Carbon Film, 560 2 + 5%, 1/4 W =. 33220125 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W = 3220055 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W = 3220055 

Resistor, Carbon Film, 100 KQ + 5%, 1/4 W 3220315 

Resistor, Composition, 6.8 M2 + 10%, 1/4 W 3220375 

Resistor, Carbon Film, 4.7 K2 + 5%, 1/4 W 3220210 

Resistor, Carbon Film, 1.5 KQ2 + 5%, 1/4 W 3220175 

Resistor, Carbon Film, 1.5 KQ + 5%, 1/4 W) 3220175 

Resistor, Carbon Film, 27 2 + 5%; 1/4 W 3220020 

Resistor, Carbon Film, 680 2 + 5%, 1/4 W = 3220140 

Resistor, Carbon Film, 68 2 + 5%, 1/4 W 3220045 

Resistor, Carbon Film, 270 2 + 5%, 1/4 W = 3220085 

Resistor, Carbon Film, 330 2 + 5%, 1/4 W = 3220090 

Resistor, Carbon Film, 47 KQ + 5%, 1/4 W 3220285 

Resistor, Composition, 6.8 M2 + 10%, 1/4 W 3220375 

Resistor, Carbon Film, 15 KQ + 5%, 1/4 Ws 3220245 

Resistor, Carbon Film, 680 2 + 5%, 1/4 W = 3220140 

Resistor, Carbon Film, 150 2 + 5%, 1/4 W = 3220065 

Resistor, Carbon Film, 1 M2 + 5%, 1/4 W 3220355 

Resistor, Carbon Film, 100 KQ + 5%, 1/4 W 3220315 
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REF 
DES 

R1160 
R1161 
R1162 
R1163 
R1164 
R1165 
R1166 
R1167 
R1168 
R1169 
R1170 
R1171 
R1172 
R1173 
R1174 
R1175 
R1176 
R1177 
R1178 
R1179 
R1180 

R1181 
R1182 

R1183 
R1184 

R1185 
R1186 
R1187 
R1188 
R1189 
RFC1101 
RFC1102 
RFC1103 
RFC1104 
T1101 
1102 
T1103 

U1101 
Y1101 

DESCRIPTION 

Resistor, Carbon Film, 4.7 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 22 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 33 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 47 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 33 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 KQ2 + 5%, 1/4 W 
Resistor, Carbon Film, 150 2 + 5%, 1/4 W 

Resistor, Carbon Film, 3.3 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 150 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 4.7 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 3.3 Q + 5%, 1/4 W 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W 

PART 
NO. 

3220210 

3220260 

3220275 

3220285 

3220315 

3220275 

3220160 

3220160 

3220065 

3220200 

3220320 

3220210 

3220002 

3220055 
Resistor, Carbon Film, 470 KQ + 5%, 1/4 W 3220110 

Resistor, Carbon Film, 22 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 15 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 4.7 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 270 2 + 5%, 1/4 W 

Resistor, Carbon Film, 8.2 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 3.3 2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W 

Resistor, Carbon Film, 47 2 + 5%, 1/4 W 

Resistor, Carbon Film, 270 2 + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 10 K2 + 5%, 1/4 W 
Resistor, Carbon Film, 10 KO + 5%, 1/4 W 

Resistor, Carbon Film, 180 2 + 5%, 1/4 W 

Resistor, Carbon Film, 180 2 + 5%, 1/4 W 
Choke Assy., 270 uF, MUD271 
Choke Assy., 270 uF, MUD271 
Choke Assy., 270 uF, MUD271 

Choke Assy., 270 uF, MUD271 
Transformer, Variable Can 

Transformer, Variable Can 

Transformer, Toroid 

1.C., LM380N 

Crystal, 5.6450 MHz 

3220260 
3220245 
3220210 

3220085 
3220230 
3220002 

3220055 
3220035 
3220085 

3220160 
3220160 

3220235 
3220235 
3220070 
3220070 

3520590 
3520590 
3520590 
3520590 
2511001 
2511003 
2510004 

3040265 
3120280 



, 7 raantal (V2GUM Aa OTE eae PY a a LiGae, a ie 

_ - Se = ae 7 oe 
5 t v i 

a rs i ew.) 
a ¢ a 

% - J 
ve 4 7 % 

4 
4 é 4 

3 / ‘ t ia a” 

TRA ' are pa 
; a "rel 

ow |" ~AGIPanoeed 7! 
4 = by eae 

Oishere Wau ata + OF CE 
OVLOGRE- Wd)i aa & QUE 
arveasce W ai. 284 OF i 

, “ #@SOsse AN BLM * OH avi we 
u StEUSSR AAAS, ¥ a8 ot sot tend 

STROLSe. Wf 28 4.07 £6 oppo 
(LOSE) Wa\r 296 2 OH OT aioe (wetians? 

- Baistce ay pup ere beh Cdl, 
-COCPRRe WPL 202 & EP walks 

OCOLOLCE WW OL Pa >  OH8 as hs | 
(UZCOSSE* Bf yh On ed lll G 

HreOses Web. te DH oe sndih 
SHOOKE?S o per #2 + 2°28 mld cc! ee rodent 

SJAOREE WER Hs % DOV ye aenlisd voitniendt 
OL2GCSS WAN) dee shez H, Ove: wnt i ushiited 

O4eOSke WL ee + OM SE col coc salen 
SAGULS Wat ara @ nen lt wodte teaginbat a 

DARA WAL ee BE Tb al ood? popes 
A00NkS =Weak oa he OFS, call qodxp tee © 
$ e Well 26 & OM C8 elit codes? wipe 
WIE Noel #4 2268 onl aodiad xa rales? 

EDO EE Vwi &3 +200) wl coda eae 

agvarts “ei ae OTe ks aera a ’ 
SmOOS ‘yl Vi RAL OG 2 + 92 OVE > fr ia) potadantt Nagy ri 

Dai oeei ‘ f i OR 8 wis soda) ileal y os 

OIOLSE WAT 8e OF Dum aod) Some 
sesoeee Wor 242 240) war andi waseles 
RUGS Wel 22 O01 Ot lt podinD sole, 
OTrOnsae,” Weel wa = 2.040 alt exo -tts.) AGH ‘4 
WOUSSE . Weak ae OBL nit tons, ) 7 ethos nme ‘eita 
ORBOR Be _, BISTGM Ay OF Beate RAL ae 
ETO AS f Foci Rs aK Ore unt A st sO}1)' be: ; i“ 

wanrag “1a Fg OTs oo. ticks. Aine : 

COOL 13%. aes ns.) sideheV xoabainey” 167 \ 
E00t L248 - 
O00 [ng 

SBS OPO 

CNOSIe 

+4 

rt 

i 

’ Ff 

J 3 
oe | 

a 
Mu ws ot Om 

5 

® e, 
r ni 

“ 7 
ot 

e¢ y 
' * ' : ee P a7) +2 

j y Z * 



2-14. LOW-PASS FILTER MODULE 

The Low-Pass Filter Module consists of four printed 

circuit boards: a front switch board (assembly 1900), 

a rear switch board (assembly 2000). and two filter 

boards (assemblies 1700 and 1800). The module pro- 

vides low-pass filtering, relay switching and watt- 

meter functions. Refer to figure 2-32 for schematic 

and figures 2-29 through 2-31 for parts list 

information. 

S1901 on the front switch board selects one of eight 

low-pass filters and connects the selected filter to 

the common of one section of K1901, which selects 

either the Power Amplifier output (in transmit) or 

the rear panel External Receiver jack (in receive). 

Other sections of K1901 provide linear amplifier and 

external receiver T/R_ switching, 13.6 VDC 

switching, and transmit-receive antenna isolation. 

K1901 is controlled by Q1901, which is turned on by 

+10T through R1901 and R1902. Note that if the 

P.A. disable connection is grounded, K1901 cannot 

be enabled. The P.A. disable line is grounded when 

the synthesizer is out of lock or when the R-7/RV-7 

is in the SPOT mode, to prevent the transmission of 

spurious signals. 

The two low-pass filter boards contain two section 

constant-k low-pass filters for each of eight bands. 

Each filter corresponds to one bandswitch position. 

The approximate cut-off frequencies of these filters 

are: 

BAND FREQUENCY CUT-OFF 

RANGE FREQUENCY 

1 1.5-2.0 MHz 2.2 MHz 

2 2.0-3.0 MHz 3.3 MHz 

3 3.0-4.5 MHz 5.0 MHz 

4 4.5-7.0 MHz 7.8 MHz 

5 7.0-10.0 MHz 11.0 MHz 

6 10.0-15.0 MHz 16.5 MHz 

7 15.0-22.0 MHz 24.0 MHz 

8 22.0-30.0 MHz 40.0 MHz 

On the rear switch board, $2001 selects one of the 

eight low-pass filter positions and routes the signal 

through wattmeter transformer T2001 to the rear 
panel ANT connector. Piston trimmer C1901 allows 

the wattmeter to be nulled into a 50 ohm non- 

reactive load. R2001 and R2002 are used to calibrate 
the forward and reflected wattmeter scales. Align- 
ment of the wattmeter is covered in Section 3. 

Note that the band one filter is not installed in a 
standard TR-7. Instead, the band one position is 

jumpered to the band two filter, which has an ade- 
quately low cut-off frequency to suppress the second 
harmonic of 1.8 MHz. If operation below 1.8 MHz is 

required, the band one filter must be installed to in- 

sure good harmonic suppression. 

Removal of the Low-Pass Filter Module is ac- 
complished in a manner similar to that described for 
the High-Pass Filter (Section 2-13). When reinstal- 

ling the bandswitch shaft, be sure to position the 

shaft grounding spring (located on the shield 

between the HPF and LPF) in such a manner to in- 
sure positive contact with the bandswitch shaft. In 
addition, do not force the switch shaft into the rotor 
or damage will result. 
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TR-7 LOW PASS FILTER, BANDS 1 - 4 

REF PART 
DES DESCRIPTION NO. 

Cri? Capacitor, Mica, 910 pF + 5% 3170545 
C1708 Capacitor, Mica, 910 pF + 5% 3170545 
C1709 Capacitor, Mica, 910 pF + 5% 3170545 
C1710 Capacitor, Mica, 910 pF + 5% 3170545 
fe) Wa Capacitor, Mica, 330 pF + 5%, DM-15 3170320 
Cle Capacitor, Mica, 330 pF + 5%, DM-15 3170320 
C1713 Capacitor, Mica, 360 pF + 5%, DM-15 3170350 
C1714 Capacitor, Mica, 910 pF + 5% 3170545 
C1715 Capacitor, Mica, 330 pF + 5%, DM-15 3170320 
C1716 Capacitor, Mica, 330 pF + 5%, DM-15 3170320 
CHil7 Capacitor, Mica, 390 pF + 5%, DM-15 3170370 
C1718 Capacitor, Mica, 195 pF + 5%, DM-20 3170200 
C1719 Capacitor, Mica, 600 pF + 5%, DM-19 3170480 
C1720 Capacitor, Mica, 390 pF + 5%, DM-15 3170370 
L1703 Inductor, Toroid 2510011 
L1704 Inductor, Toroid 2510011 
C1705 Inductor, Toroid 2510012 
L1706 Inductor, Toroid 2510012 
OT Inductor, 1.99 wH 3524051 
L1708 Inductor, 1.99 pH 3524051 

NOTES: 

2-83 
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Fig. 2-29 Low Pass Filter Board Pictorial (Bands 1 - 4) 
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REF 
DES 

C1801 
C1802 
C1803 
C1804 
C1805 
C1806 
C1807 

C1808 
C1809 
C1810 
C1811 

C1812 
C1813 
C1814 

C1815 

C1816 
L1801 

L1802 

L1803 

L1804 

L1805 

L1806 
L1807 

L1808 

DESCRIPTION 

Capacitor, Mica, 130 pF + 
Capacitor, Mica, 165 pF + 
Capacitor, Mica, 330 pF + 
Capacitor, Mica, 250 pF + 
Capacitor, Mica, 165 pF + 

Capacitor, Mica, 130 pF + 
Capacitor, Mica, 190 pF + 
Capacitor, Mica, 180 pF + 

Capacitor, Mica, 190 pF + 
Capacitor, Mica, 190 pF + 

Capacitor, Mica, 125 pF + 

TR-7 LOW PASS FILTER, BANDS 5- 8 

5%, DM-15 
5%, DM-15 

5%, DM-15 

5%, DM-20 

5%, DM-15 

5%, DM-15 

5%, DM-15 

5%, DM-15 

5%, DM-15 

5%, DM-15 
5% 

Capacitor, Mica, 195 pF + 5%, DM-20 

Capacitor, Mica, 125 pF + 5% 
Capacitor, Mica, 80 pF + 5%, DM-15 
Capacitor, Mica, 165 pF + 5%, DM-15 
Capacitor, Mica, 80 pF + 5%, DM-15 
Inductor, 1.45 wH 

Inductor, 1.45 pH 

Inductor, .83 ».H 

Inductor, .83 wH 

Inductor, .63 pH 

Inductor, .63 pH 

Inductor, .39 wH 

Inductor, .39 wH 

NOTES: 

PART 
NO. 

3170140 

3170170 

3170320 

3170270 

3170170 

3170140 

3170190 

3170180 

3170190 

3170190 

3170135 
3170200 

3170135 

3170080 

3170170 

3170080 

3524052 

3524052 

3524053 

3524053 

3524054 

3524054 

3524055 

3524055 
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Fig. 2-30 Low Pass Filter Board Pictorial (Bands 5 - 8) 
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TR-7 LOW PASS FILTER SWITCH, FRONT 

PART 

nee DESCRIPTION NO. 

C1901 Capacitor, Tantalum, .22 pF + 10%, 35 V 3183100 

C1902 Capacitor, Tantalum, .22 pF + 10%, 35 V 3183100 

CR1901 Diode, 1N4005/8565 3020220 

K1901 Relay VP4CAB/12, TRM 3620060 

Q1901 Transistor, 2N3904 3030105 

R1901 Resistor, Carbon Film, 1.0 K2 + 5%, 1/4 W 3220160 

R1902 Resistor, Carbon Film, 1.0 K2 + 5%, 1/4 W 3220160 

R1903 Resistor, Carbon Film, 1.0 KQ2 + 5%, 1/4 W_ 32290160 
S1901 Wafer #5, Band Switch, TR-7 4660005 

TR-7 LOW PASS FILTER SWITCH, REAR 

REF PART 
DES DESCRIPTION NO. 

C2001 Capacitor, Disc, .01 pF + 80%, M25V 3161500 

C2002 Capacitor, Disc, .01 uF + 80%, M25V 3161500 

C2003 Capacitor, Disc, .01 uF + 80%, M25V 3161500 
C2004 Capacitor, Disc, .01 uF + 80%, M25V 3161500 

C1901 Capacitor, Variable Trimmer, .5 - 5 pF 3205250 
C2006 Capacitor, Disc, Solderin, 10% 3163070 
CR2001 Diode, AA119/1N541 3020040 
CR2002 Diode, AA119/1N541 3020040 
R2001 Resistor, Variable, 30 K& 3260145 
R2002 Resistor, Variable, 30 KQ 3260145 

R2003 Resistor, Carbon Film, 68 2 + 5%, 1/4 W 3220045 

RFC2001 Choke Assy., 270 uF, MUD271  _ 3520590 
$2001 Wafter #6, Band Switch, TR-7 4660006 
T2001 Transformer, Toroid 2510041 

2-89 



cco 1) eee Oh erie a 

a nn 
3 ' : 

pin as 

AW 

i» 

7 vq 

| TORR woriwe viata zens 

TAA, ro } ah Pe) 
on - norraineas 2) 

AOTEaLe dC Ge POL SA Se, “aula woe) 
OOLERTE V an 2A 2 Ae OD pe TaD 

USeaeas 7 . TINeOOeM } aol Ps 

aousag. i Oe ae SIAGRIEY eee. tae 
AOLGROE a 26 CAR Aaaaia aT LOR IGA 

| , Aon nodya) yoseinndi 10g 
14, eT go Aaah S000 FF ga 

ogee Wl? Pe Se lt goon ck. BOSTH, Teri 

s0008e AT awe nate BURN | Loca Conga 
i. — Me B oe : ¥ rp cakael Of 

Be cpors ; Nb j 8 PA 

- J + a - } Be iow 

4 firs ~ t ai ie 
Ay ¢ <r, mi : tal = 

~ a ’ 

4 < = 7 a 
i" 2 —< et. om 

- af he % es - ' 

r # 7 

- ' €) = Y =47 gow 5 " 

a 7 7 Chrys ; im 
4 7 . = z ye 

i e E 

‘a ; un 

a acs , 1 7 
Pa » ers) 

ets Pi , een ‘ 
_ BY , sa i ty Pies : > 

4 *~ ¥§ 4.7 

RASA Horewe AaT IM eeAy wou CAT |. ‘ 
ig> H 

A} 4 7 ye ne ol A 
# ¢ . “e $3 att 7 y 

ain AOIrgngead | (Uaieet ayy Ba =. aso > 
Dat : a z . ey 

OLN VSM 0s 4+ ty ft sh Hehgaie Lang) ie = i, 

i i } : Vert - ‘ od O35 + thy 0 wa ones 4) ca on S09 7 oo J . : =f y} 

jor tary VESPA RR ra all agiiskgeD wiikey 18 eT | 
Onetae Feu POG Ry 10 ie, 
AOL « Ngee wernt vid ate? wie 
OraeAre PO. heehee: Ae | 
eNOL ot i t 144 

Dein i} + 

Bei DEE rr 

t-soogi 

£E008F W, Ke ; 

ye? 2osEs 1 

Hae 

e007 a5 zi 

’ 7a al 

Lats 



2-91 

Fig. 2-31 Low Pass Filter Switch Pictorial (Front & Rear) 
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2-15. ALC BOARD 
The ALC Board amplifies and combines the forward 

wattmeter, reflected wattmeter and linear amplifier 

ALC outputs, and provides an output for control- 
ling the variable attenuator on the 2nd IF/Audio 

Board (Section 2-11). This circuitry thus controls 

the drive to the final amplifier, preventing flattop- 

ping and providing VSWR protection. Refer to Sec- 

tion 2-13 for schematic and parts list information. 

In transmit, the forward wattmeter output is routed 
through CRK1602 and R1611 to the non-inverting 

input of section C of the quad comparator U1601. 

Sections A and B of U1601 are operated as 
amplifiers, and are used to amplify and sum the 

reflected wattmeter and linear amplifier ALC out- 

puts. Note that the linear amplifier ALC input is in- 
verted to accommodate the conventional negative- 

going control voltage developed by most amplifiers. 

The output of U1601B is summed with the forward 

wattmeter output through R1610. The result is a 

gain control signal representing forward power, 

VSWR (reflected power) and linear amplifier drive 

level at the non-inverting input of section C of 

U1601. R1613 sets a threshold on the inverting 

input of this comparator, and when the drive con- 

trolling signal exceeds this threshold, a positive 

voltage is developed at the output. The threshold is 
set for the desired power output into a non-reactive 

50 ohm load (the adjustment procedure is detailed in 

Section 3). Thus, as the reflected power increases 

(VSWR increases) or as the linear amplifier 
developes ALC output, the output of comparator 

U1601C becomes higher. 

CR1603, R1617 and R1618, and C1611 form a fast 
attack, slow decay time constant to smooth rapid 

variations in the control voltage due to speech 

waveform variations. U16U1D is used as a buffer, 

the output of which is routed through CR1604 to the 
variable attenuator. Voltage from the front panel 

CARRIER control is routed to this same point via 
CR1605 in the AM and CW modes. This arrange- 
ment allows the highest voltage to control the drive 
level, thus making the CARRIER control ineffec- 

tive once ALC threshold has been reached. 

Q1601 samples the ALC control voltage through 

R1616, and turns on the front panel ALC LED when 
the ALC svstem is in operation. 

NOTES: 

2-93 
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2-16. POWER SUPPLY BOARD 
The Power Supply Board provides +10, +5, +24 
VDC regulated and -5 VDC unregulated. In 
addition, it provides the fixed passband tuning 
DC voltages for AM, RTTY, CW, LSB and USB. 

Refer to figure 2-34 for schematic and figure 2-33 

for parts list information. 

Unregulated 11-16 volts DC is applied to pin 9. 

Q2101, Q2102 and U2101 create the 10 volt 

regulator circuit from which all other voltages are 
derived. Q2101 is the pass transistor while Q2102 

provides the base drive boost from U2101 to Q2101. 

R2109 and R2110 provide short circuit sensing. If 
the +10 VDC buss is shorted to ground the voltage 
drop across R2109 and R2110 increases. At 0.7 
VDC, Q2103 turns on which forces U2101 to clamp 

the drive to Q2102 which in turn holds Q2101 at a 

fixed output of 5 amperes maximum short circuit 
current. 

R2111, R2103, CR2101, and R2102 provide the error 

voltage feedback path to allow U2101 to maintain 
+10 VDC out. CR2101 is for temperature compen- 
sation. As the output line changes, the above 
components form a voltage divider network which 

allows U2101 to compare an internal reference of 

approximately 7 VDC to the error voltage from 
R2103. +10 VDC output is on pin 10. +5 VDC 
regulated is provided by U2102 and is derived from 
the +10 VDC line. +5 VDC output is on pin 11. 

The +24 VDC regulated and —5 VDC unregulated 
supplies are created by a DC to DC inverter circuit. 
Q2104 and Q2105 comprise an astable multivibrator 
which drives T2101 at approximately 23 kHz. Ap- 
proximately 35 VDC is formed from the full wave 
bridge of CR2102 through CR2105. This DC voltage 
is filtered and applied to U2103 which provides 
regulated +24 VDC at pin 2. Simultaneously, —5 
VDC is generated by a half wave rectifier CR2106, 
filtered and applied to pin 1. 

The power supply board also contains voltage 

divider networks for the fixed passband tuning con- 
trol lines. An adjustable divider is provided for each 
mode as follows: 

MODE DIVIDER NETWORK OUTPUT PIN 

AM R2112, R2113, R2114 ~ 
RITY ~~ R2115, R2016eRon7 5 

CW R2118, R2119, R2120 6 
LSB R2121, R2122, R2123 7 

USB R2124, R2125, R2126 8 

Proper adjustment of these divider networks is 
covered in Section 3. 

NOTES: 
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REF 
DES 

C2101 

C2103 
C2104 
C2105 
C2106 
C2107 
C2108 
C2109 
C2110 
C2111 
C2112 
C2113 
C2114 
C2115 
C2116 
C2117 
CR2101 
CR2102 
CR2103 
CR2104 
CR2105 
CR2106 
Q2101 
Q2102 
Q2103 
Q2104 
Q2105 
R2101 
R2102 
R2103 
R2104 
R2105 
R2106 
R2107 
R2108 
R2109 
R2110 
R2111 
R2112 
R2113 
R2114 
R2115 
R2116 
R2117 
R2118 
R2119 
R2120 
R2121 
R2122 
R2123 
R2124 

TR-7 POWER SUPPLY ASSEMBLY 

DESCRIPTION 

Capacitor, Electrolytic, 22 uF + 10%, 16 V 

DELETED 
Capacitor, Electrolytic, 10 uF + 10%, 25 V 
Capacitor, Electrolytic, 10 uF + 10%, 25 V 
Capacitor, Film, .022 uF + 5%, 100 V 

Capacitor, Film, .022 pF + 5%, 100 V 

Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Electrolytic, Axial, 220 uF & 16 

Capacitor, Tantalum, 1 pF + 10%, 35 V 

Capacitor, Electrolytic, 1 uF + 10%, 50 V 
Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Electrolytic, 10 uF + 10%, 25 V 
Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .01 pF + 80%, M25V 

Capacitor, Disc, .05 uF + 80%, Z5U 
Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .05 uF + 80%, Z5U 
Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Transistor, 2N5986 

Transistor, 2N3904 

Transistor, 2N4125 

Transistor, TIP31 

Transistor, TIP31 

Resistor, Carbon Film, 1.5 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 3.3 K2 + 5%, 1/4 W 

Resistor, Variable, 1 KQ 

Resistor, Carbon Film, 220 2 + 5%, 1/4 W 

Resistor, Composition, 68 2 + 10%, 1/2 W 

Resistor, Carbon Film, 10 KQ2 + 5%, 1/4 W 

Resistor, Composition, 100 2 + 10%, 1/2 W 

Resistor, Carbon Film, 2.2 KQ + 5%, 1/4 W 

Resistor, Wire Wound, .27 2 + 5%, 1 W 

Resistor, Wire Wound, .27 2 + 5%, 1 W 

Resistor, Carbon Film, 1.5 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 10 KQ + 5%, 1/4 W 

Resistor, Variable, 10 KQ 

Resistor, Carbon Film, 10 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 KQ + 5%, 1/4 W 

Resistor, Variable, 10 KQ 

Resistor, Carbon Film, 18 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 10 KQ + 5%, 1/4 W 

Resistor, Variable, 10 K 

Resistor, Carbon Film, 10 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 KQ2 + 5%, 1/4 W 

Resistor, Variable, 10 K - 

Resistor, Carbon Film, 12 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 12 KQ + 5%, 1/4 W 

PART 
NO. 

3180105 

3180062 
3180062 
3184042 
3184042 
3161500 
3180212 
3183010 
3180008 

3161500 
3180062 

3161500 
3161500 

3161630 
3161500 
3161630 
3020090 

3020090 
3020090 
3020090 
3020090 
3020090 
3030205 
3030105 
3030110 

3030369 

3030369 
3220175 
3220200 

3260655 
3220075 

3230105 
3220235 
3230115 

3220190 
3250025 
3250025 
3220175 
3220235 

3260666 
3220235 
3220190 
3260666 
3220255 
3220235 

3260666 
3220235 
3220190 
3260666 
3220240 
3220240 



i‘. Yjamaeea Yen RON 

wine 
* 

> Me tN er 
i 

“i a9008% € 

AT {09k 

AES ONSE 

SaG09kt 
EESOCRE 

He lores 

DLaCOsE 

f2Loene 

SUSOLLE 

GIapass 

2E20RSE .W 
OOTORRE 

G490G86 

‘OPLORSE 

4. 4 , 

ie o—- ue ve 

arr f 
ine * 

WOnrwr: 

Var wore ty ‘& aco snes 
iy ali MO! f Aight aitehotoslll ed 

ots as Ol otylovagl® ea oo 
1 oe Ons ihe S80, mitt, 
¥ C6! a = Fy 290. ralFt ee 
vEnis 08 39 10: petll rostpaged 

+ ty O52 jeise abioriwelS j16itaty Dd 
e 

Vi bi POL 2 Fu byyiataaT 2 

rw pit., 

iW 
Ww 

te oe 

Mt '> 4a Lot ylottost St sovahea 
TERM POS + Ee 20. c0tk odtaaaiy. Oh + q ) af othlo'toalta et +e 
FES M OOS + Si (0, oat rasieage ¥ECM (POR + Ap 10) oi adinegee 
Jad OR + Ay 66) ov xoleega > 
CSM P06 F Wy 10, eit sete 
ax OR + ‘iad ce aay ait its tier kre ae 

BOLL ‘shail 7 

BMA shail ; 

SPLEAL shold 

BI Pvt ebeitt 

angevil shor 
+19 abok” 

av it potelenet(f 

$4. OC eA roletinesT 

eeTIT. sopalasiett 
(CIT .sademaeee 

( QA is nliT node... woinings 
3 + Q4,82 adlld otdiad jaded 

ON ¢ sllalte7. told 
a +O Age Weal i] nodiw beast 

POL + U 68 wos ainsi Wotebes Tt. 
va + OM GL my i stodre). tommmel!. 

Ot + 240! wottleoqmel) sediieet 
PG + QM 8S oll pote coasienst 
b+ RVC. duel? HOW sateeot 
P) 22 TS. batawW suv? “lamar 

6 & GA Ot tl, rite bel ast 

W BL 8 & QUEM allt nodD rnileed 

Wiel 2 Qa BE palit gud oy 
QA OL sidney ap 

a 

W vis 26h 8 OP edit nodtiy fos 

W bH 4 +. OF pees 
Wad was eer y 

on 
: BASORSE i ne Seas 

Pal 7 
WATS | 4 cat wy) A 

WAAL 

a) 

WEY. smith 
td soem ; é Be F > 

A Al 8 t OW OL ene nedth> -sodsieet 
QM OD sidaite¥ otetis ©. 

Y bf WS & BA EP net god ordeal 

~ 4 

i LY r nt ah 4 ey ” 

1OLAGO 3 ee 
; geeay <y tr § 
£100" s : 

phe) aay 

OT = 
Sea) 

(OER A le 
Wt oT 
ROR. ‘ 

sting “vd 



REF 

DES DESCRIPTION 

R2125 Resistor, Variable, 10 KQ 

R2126 Resistor, Carbon Film, 8.2 K2 + 5% 
R2127 Resistor, Composition, 1.0 K2 + 5%, 1/2 W 

R2128 Resistor, Composition, 1.0 K2 + 5%, 1/2 W 
R2129 Resistor, Composition, 15 K2 + 10%, 1/2 W 

R2130 Resistor, Composition, 15 2 + 10%, 1/2 W 

R2131 Resistor, Carbon Film, 2.7 K2 + 5%, 1/4 W 

R2132 Resistor, Carbon Film, 510 2 + 5%, 1/4 W 

RFC2101 Choke Assy. 

RFC2102 Choke Assy., 5.6 wH, L56G 
T2101 Transformer 

U2101 I.C., MC1723CP 

U2102 I.C., MC7805CP 

U2103 1.C., MC78L24AC 

NOTES: 

PART 
NO. 

3260666 

3220230 

3230180 

3230180 

3230070 

3230070 

3220195 

3220115 

2512506 

3520510 

2512001 

3040100 

3040160 

3040103 
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2-17. POWER AMPLIFIER MODULE 
The Power Amplifier Module consists of two printed 

circuit boards; a predriver board (assembly 2200) 

and a power amplifier board (assembly 2300). The 
module accepts low-level transmit signals from the 

HPF Module (Section 2-15) and amplifies them to 
the desired output level. Refer to figures 2-36 and 
2-37 for schematic and figure 2-35 for parts list 
information. 

Transmit signals for the HPF Module are applied to 
Q2201 via an impedance stabilizing pad consisting 

of R2204, R2205 and R2206. R2227 allows the gain 

of Q2201 to be adjusted, providing gain control for 
the PA Module. The output of Q2201 is matched by 
trifilar transformer T2201 to the base of Q2202. The 

output of Q2202 drives Q2203, the collector of 

which is connected to the output of the predriver 
board. U2201, a 5 VDC regulator, is biased by 

R2201 and R2202 to provide a regulated 8 VDC 
source for biasing Q2201, Q2202 and Q2203 for 

class A operaton to insure linearity. All B+ for the 
predriver board is obtained from the switched 13.6 
VDC line, which is generated by the relay on the 
LPF Module (Section 2-14). 

The output of the predriver board is connected to 
2301 on the power amplifier board. C2301, L2301 
and R2301 form a frequency compensation network 

to provide gain flatness across the operating range. 
T2301 matches the input of the power amplifier 
board to the bases of driver transistors Q2301 and 

Q2302. The driver stage operates in push-pull, and 

is matched to the power amplifier stage by T2303. 
B+is fed to the driver collectors through bifilar 

transformer T2302 to insure good balance. Q2303 
and Q2304 form the push-pull power output stage. 
Each transistor is heavily swamped at the input and 

provided with low frequency inverse feedback to in- 
sure low frequency stability. The output of the 

power amplifier is matched to the 50 ohm input of 
the LPF Module by T2304. 

Bias for the driver and power amplifier stages is 

derived from the switched 13.6 VDC line via 5 VDC 
regulator U2301. Driver bias is determined by the 
network consisting of Q2305, Q2306 and associated 
components. Both bias networks track the 
temperature of the power amplifier to prevent ther- 
mal runaway. B+ is present at all time’ on the col- 
lectors of the drivers and power amplifiers because 
the high currents involved are difficult to switch. No 
current is drawn in receive, however, because the 
bias for these stages is switched off. 

Adjustment of the Power Amplifier Module is 

covered in Section 3. It is very important to note 
that the power amplifier board must be mounted on 
the heat sink for even the briefest periods of test or 
operation. Operation without the heat sink will 

result in damage to the power devices on this board. 

NOTES. 

2-100 
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REF 
DES 

C2201 
C2202 
C2203 
C2204 
C2205 
C2206 
C2207 
C2208 
C2209 
C2210 
C2211 
C2212 
C2213 
C2214 
C2215 
C2216 
C2217 
C2218 
C2219 
C2220 
C2221 
CR2201 
CR2202 
L2201 
L2202 
L2203 
L2204 
L2205 
L2206 
L2207 
Q2201 
Q2202 
Q2203 
R2201 
R2202 
R2203 
R2204 
R2205 
R2206 
R2207 
R2208 
R2209 
R2210 
R2211 
R2212 
R2213 
R2214 
R2215 
R2216 
R2217 
R2218 

TR-7 PA PREDRIVER 

DESCRIPTION 

Capacitor, Tantalum, .22 pF + 10%, 35 V 

Capacitor, Tantalum, .22 uF + 10%, 35 V 

Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Tantalum, .22 uF + 10%, 35 V 
Capacitor, Tantalum, .22 uF + 10%, 35 V 

Capacitor, Disc, .001 pF + 20%, Z5U 

Capacitor, Disc, .001 uF + 20%, Z5U 

Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .01 pF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Tantalum, .22 uF + 10%, 35 V 
Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 

Capacitor, Disc, .0015 pF + 20%, Z5U 
Diode, 1N4005 

Diode, 1N4005 

Ferrite Bead - 3 on #22 Solid Tinned Wire 

Ferrite Bead - 3 on #22 Solid Tinned Wire 

NOT USED 

Inductor, Toroid 

Ferrite Bead - 3 on #22 Solid Tinned Wire 

NOT USED 

Inductor, Toroid 

Transistor, 2N3563 

Transistor, SRF2281 

Transistor, SRF2281 

Resistor, Carbon Film, 150 2 + 5%, 1/4 W 

Resistor, Carbon Film, 330 2 + 5%, 1/4 W 

Resistor, Carbon Film, 5.6 K2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 2 + 5%, 1/4 W 

Resistor, Carbon Film, 470 2 + 5%, 1/4 W 

Resistor, Carbon Film, 470 2 + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 330 2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W 

Resistor, Carbon Film, 5.1 Q + 5%, 1/4 W 

Resistor, Carbon Film, 10 2 + 5%, 1/4 W 

Resistor, Carbon Film, 22 2 + 5%, 1/4 W 

Resistor, Carbon Film, 270 2 + 5%, 1/4 W 

Resistor, Carbon Film, 270 2 + 5%, 1/4 W 

Resistor, Carbon Film, 4.7 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 5.6 KQ2 + 5%, 1/4 W 

Resistor, Carbon Film, 330 2 + 5%, 1/4 W 

Resistor, Carbon Film, 39 2 + 5%, 1/4 W ~ 

PART 
NO. 

3183100 

3183100 

3161500 

3161500 

3161500 

3161500 

3183100 

3183100 

3161380 

3161380 

3161500 

3161500 

3161500 

3161500 

3161500 

3183100 

3161500 

3161500 

3161500 

3161500 

3161420 

3020220 

3020220 

3523205 

3523205 

2510008 

3523205 

2510008 
3030060 
3030295 
3030295 
3220065 
3220090 
3220215 
3220005 
3220110 
3220110 
3220190 
3220090 
3220055 
3220003 
3220005 
3220015 
3220085 
3220085 
3220210 
3220215 
3220090 
3220030 
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REF 
DES 

R2219 
R2220 
R2221 
R2222 
R2223 
R2224 
R2225 
R2226 

R2227 
RFC2201 

RFC2202 

T2201 

U2201 

DESCRIPTION 

Resistor, Carbon Film, 5.1 2 + 5%, 1/4 W 

Resistor, Carbon Film, 820 2 + 5%, 1/4 W 

Resistor, Carbon Film, 820 2 + 5%, 1/4 W 

Resistor, Carbon Film, 820 2 + 5%, 1/4 W 

Resistor, Carbon Film, 330 2 + 5%, 1/4 W 

Resistor, Carbon Film, 560 Q + 5%, 1/4 W 

Resistor, Carbon Film, 330 2 + 5%, 1/4 W 

Resistor, Carbon Film, 5.1 2 + 5%, 1/4 W 

Resistor, Variable, 500 Q 

Choke Assy. 
Choke Assy. 
Inductor, Toroid 

1.C., 78LO5ACP 

NOTES: 

PART 
NO. 

3220003 
3220145 
3220145 
3220145 
3220090 
3220125 
3220145 
3220003 
3260650 
2512506 
2512506 
2510009 
3040030 



“AG 
‘ot. 

=) 

2bOOkSs 
62 LORSE 

eetOseVs 

obi OSs8 

. OFGOLSE 

as ives 

Wal waters 
W df eo + ROSS ae 
Weal eS + S088 
VED ea £2 O88, ; i 

Weel ake 2 OED at aber 
WWE per reaant mens raved 

ebroget Wait 080, 2 ONE lange, wereine? 
aodonse. © Wi we PPLE en ye reer 
OS000RE  ~ / 
HOTS les ; 

DOGS T IY. A 

OOO fas 

HE00H0E 

- $ 

a) ra 

ng ! ne 2 

wr 4 a 

: of op Saye 
—- 

ae sit ae 

aay Tee aes | “ 
, gt Aa 

ath oe 

oc ir » ‘ it a7 

Me vt G oe 



REF 
DES 

C2301 
C2302 
C2303 
C2304 
C2305 
C2306 
C2307 
C2308 
C2309 
C2310 
C2311 
C2312 
C2313 
C2314 
C2315 
C2316 
C2318 
C2319 
C2320 
C2321 
C2322 
C2323 
C2325 
C2326 
C2327 
C2328 
L2301 
L2302 
L2303 
L2304 
L2305 
L2306 
L2307 
L2308 
Q2301 
Q2302 
Q2303 
Q2304 
Q2305 
Q2306 
R2301 
R2302 
R2303 
R2304 
R2305 
R2306 
R2307 
R2308 
R2309 
R2310 
R2311 

TR-7 POWER AMPLIFIER BOARD 

DESCRIPTION 

Capacitor, Mica, 100 pF + 5%, DM-15 
Capacitor, Mica, 500 pF + 10%, DM-15 
Capacitor, Mica, 100 pF + 5%, DM-15 

Capacitor, Mica, 500 pF + 10%, DM-15 
Capacitor, Mica, 100 pF + 5%, DM-15 
Capacitor, Mica, 810 pF + 1%, DM-19 
Capacitor, Disc, .05 pF + 80%, Z5U 
Capacitor, Disc. .05 uF + 80%, Z5U 
Capacitor, Mica, 500 pF + 10%, DM-15 

Capacitor, Mica, 500 pF + 10%, DM-15 
Capacitor, Electrolytic, 10 uF + 20% 

Capacitor, Electrolytic, 10 uF + 20% 

Capacitor, Disc, .05 uF + 80%, Z5U 
Capacitor, Electrolytic, 1 uF + 20%, 50 V 

Capacitor, Tantalum, .22 uF + 10%, 35 V 
Capacitor, Electrolytic, 10 uF + 20%, 25 V 
Capacitor, Disc, .05 uF + 80%, Z5U 
Capacitor, Electrolytic, 220 uF, 16 V 
Capacitor, Mica, 300 pF + 5%, DM-20 
Capacitor, Mica, 300 pF + 5%, DM-20 

Capacitor, Disc, .05 uF + 80%, Z5U 

Capacitor, Disc, .1 uF + 20%, 16 V 
Capacitor, Disc, .05 uF + 80%, Z5U 

Capacitor, Electrolytic, 100 uF, 16 V 

Capacitor, Mica, 500 pF + 10%, DM-15 

Capacitor, Mica, 1000 pF + 2%, DM-20 
Inductor, Toroid 

2 Ferrite Beads 

NOT USED 
3 Ferrite Beads 

3 Ferrite Beads 
NOT USED 
Inductor, Toroid 

Inductor, Toroid 
Transistor, SRF2338 
Transistor, SRF2338 
Transistor, SRF2337 
Transistor, SRF2337 

Transistor, EP487 

Transistor, EP487 ee 

Resistor, Carbon Film, 22 2 + 5%, 1/4 W 
Resistor, Wire Wound, .15 2 + 10%, 2 W 

Resistor, Composition, 47 2 + 10%, 1/2 W 
Resistor, Wire Wound, .82 2 + 10%,-2 W 
Resistor, Composition, 82 2 + 10%, 1/2 W 

Resistor, Wire Wound, 3.9 2 + 5%, 5 W 
Resistor, Carbon Film, 33 Q + 5%., 1/4 W 

PART 
NO. 

3161680 
3170420 

3161680 
3170420 

3161680 

3170520 

3161630 

3161630 

3170420 

3170420 

3180062 

3180062 

3161630 

3180008 

3183100 

3180065 
3161630 
3180212 

3170310 

3170310 

3161630 

3161680 

3161630 

3180148 

3170420 

3170570 

2510001 

3523205 

3523205 
3523205 

2510001 

2510001 

3030299 

3030299 

3030298 

3030298 

3030260 

3030260 

3220015 

3250010 

3230090 

3250030 

3230110 
3250090 

3220025 

Resistor, Composition, 100 2 + 10%, 1/2 W 3230115 
Resistor, Composition, 10 2 + 10%, 1/2 W 3230065 

Resistor, Composition, 100 2 + 10%, 1/2 W 3230115 

Resistor, Composition, 10 2 + 10%, 1/2 W 3230065 

2-104 
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REF 
DES 

R2312 
R2313 
R2314 

R2315 

R2316 

R2317 
R2318 
R2319 
RFC2301 
RFC2302 

RFC2303 

T2301 

T2302 

T2303 
T2304 

U2301 

DESCRIPTION 

Resistor, Composition, 15 2 + 10%, 2 W 
Resistor, Carbon Film, 100 2 + 5%, 1/4 W 

Resistor, Carbon Film, 100 2 + 5%, 1/4 W 

Resistor, Composition, 2 2 + 5%, 1/2 W 

Resistor, Composition, 2 2 + 5%, 1/2 W 

Resistor, Composition, 15 Q + 10%, 1 W 
Resistor, Composition, 150 2 + 10%, 2 W 
Resistor, Composition, 150 2 + 10%, 2 W 
Choke Assy., Wide Band 

Choke Assy., Wide Band 
Choke Assy. 

Transformer, PA Input 
Transformer, Toroid 
Transformer, PA Driver 

Transformer, PA Output 

I.C., MC7805CP 

NOTES. 

PART 
NO. 

3240300 
3220055 

3220055 
3230010 

3230010 

3240010 
3240320 
3240320 
2512525 
2512525 

3524080 

2512109 

2510013 

2512108 

2512107 

3040160 
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2-18. PTO 
The Permeability-Tuned Oscillator (PTO) provides a 
5.05-5.55 MHz injection signal to the synthesizer 
circuitry of the TR-7. The VCO (Section 2-5) tracks 
the frequency of the PTO, thus allowing the 
Operator to tune through any 500 kHz range via the 
front panel tuning control. The PTO has been very 
carefully calibrated and temperature compensated 
at the factory, and any attempt at repair or replace- 

ment of components will very likely destroy the 
calibration and/or compensation. It is highly recom- 
mended, therefore, that any PTO which requires at- 
tention be returned to the factory for proper repair. 

It is possible to adjust the knob torque required to 

tune the PTO, should this become necessary. This is 

accomplished as follows: 

1. Remove the two plastic end caps from the sides 

of the front panel. Note that these caps are not 

identical; there is a right and a left end cap. 
2. Remove the DR-7, if installed. 

Wrench Access 

Hole 

in 

= te, SS . 

BS ak \ ata e eR} ‘ { 

= D « We 4 be : % 4: saps 

oLy te 

3 

hal 

nee 

. Remove the top two screws on each side 

holding the front panel to the side rails, and 

loosen the bottom screws. 
. Remove the bandswitch knob. 

. Remove the two screws holding the band- 

switch shaft detent to the rear panel and slide 

the bandswitch to the rear just enough to clear 

the front panel. 

. The front panel will now hinge down, exposing 
the PTO. 

. Refer to figure 2-38 and identify the wrench 

access hole in the rear of the PTO cover. Insert 

a long (at least 3") 3/32" ALLEN wrench 

straight through this hole, seating the wrench 

in the ALLEN set screw which serves as the 

shaft bearing. The proper wrench is available 

from the factory. Be sure to insert the wrench 

straight through the access hole, to avoid 

damaging any components inside the PTO. 

. Carefully adjust the set screw for the desired 

knob torque. Overtightening the adjustment 

screw must be avoided to prevent bearing 

damage. 
. Reverse the above procedure to reassemble the 

TR-7. 

Fig. 2-38 PTO Torque Adjustment 

2-109 
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The following alignment procedure can be ac- 

complished with a VTVM, RF Voltmeter, 60 MHz 
frequency counter and an accurate wattmeter. In ad- 
dition, a good high-frequency (30-50 MHz) 

oscilloscope, two-tone generator, monitor scope and 
signal generator are recommended, but not required. 

The procedure is structured in such a manner that it 
may be entered at any point and followed to conclu- 
sion. That is, if you are sure that all adjustments 

preceding those of interest are correct, you may 

start at the section which addresses the problem at 
hand. However, all sections following the starting 

point must be completed to insure proper operation. 

If any doubt exists, it is recommended that the en- 
tire procedure be executed. 

It is not necessary to use the board extenders for 

any of the following adjustments. In fact, use of the 

extenders will distort the alignment settings. The 
board extenders should be used only for 
troubleshooting and repair. 

3-1. 10 VOLT ADJUSTMENT 
Using an accurate voltmeter, adjust R2103 on the 

Power Supply/Regulator Board (Section 2-16) for ex- 

actly 10 VDC, measured on the 10 volt trace of the 

Parent Board (Section 2-1). Note that adjusting the 

10 volt regulator will affect all circuits in the 
transceiver, thus requiring a full alignment. 

3-2. S-METER ADJUSTMENT 
The S-meter adjustments are located on the 2nd 

IF/Audio Board (Section 2-11). These adjustments 
must be made in the AM mode (to prevent errors 

due to BFO leakage), and must be made in the order 

outlined below. Failure to do so will result in im- 
proper S-meter and AGC operation. 

a) Remove the rear card cage top cover. 

b) Select the AM mode, and remove any antennas. 

c) Turn the zero adjust, R1128, fully CW. 
d) Turn the AGC pedestal adjust, R1129, fully 

CW. 
e) Rotate R1129 CCW until the S-meter reading 

increases 2 S-units. 
f) Adjust R1128 for an S-meter reading between 

0 and 1. Be sure that the S-meter is slightly 
above 0. 

g) Turn the front panel RF Gain control fully 
CCW. 

SECTION 3 

ALIGNMENT PROCEDURE 

h) Adjust the sensitivity control, R1105, for a 

full scale S-meter reading of 80 dB over S-9. 

i) Rotate the RF Gain control fully CW and 

check to be sure the S-meter reads between 0 

and 1. If not, repeat steps c through i. 

3-3. 40 MHz OSCILLATOR ALIGNMENT 
Adjust L1006 on the PBT/Reference Board (Section 

2-10) for maximum 40 MHz output on pin 21. Usean 

RF voltmeter, and measure this level on the Parent 

Board. 

Connect an accurate frequency counter to pin 19 of 

the PBT/Reference Board and adjust L1001 for 

exactly 40 MHz. Note that any error in this adjust- 

ment will result in a calibration and readout 
accuracy discrepancy. Do not use pin 21 for this 

adjustment, since the load of the counter may cause 
the 40 MHz oscillator to shift frequency slightly. 

Although adjustment with a frequency counter is 
preferred, it is possible to set the 40 MHz oscillator 
using WWV. Peak L1006 as described above, and 

tune to the strongest available WWV signal in your 

area. Place the radio in the AM mode, and wait until 
WWYV is transmitting an unmodulated carrier. 

Enable the calibrator and carefully adjust L1001 for 

exact zero beat with WWV. This method requires 
that WWV be of comparable signal strength with 

the calibrator. As such, it may be necessary to select 

the proper time of day as well as frequency for your 

area to achieve the desired results. 

3-4. 13.695 MHz VCXO Adjustment 
This adjustment should be performed accurately 

and exactly as outlined below to insure that the 
passband is cerrect in the various modes of opera- 

tion. Be sure that the 40 MHz oscillator is on fre- 

quency before attempting this adjustment. 

a) Depress the front panel PBT button. 

b) Position the front panel PBT control at the 

center of rotation (indicator straight up). 
c) Connect a frequency counter to pin 17 of the 

PBT/Reference Board and adjust L1005 for ex- 

actly 53.695 MHz. This is the 2nd L.O. frequen- 

cy, which is the sum of the 40 MHz and 13.695 

oscillators, thus it is important that the 40 
MHz oscillator be on frequency. 

we) ’ — 
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3-5. 8.05 MHz Oscillator Adjustment 

Before adjusting this oscillator, be sure that the 40 

MHz and 13.695 MHz oscillators are on frequency. 

Failure to do so will result in improperly adjusted 

BFO frequencies and undesirable operating 

characteristics. 

a) Depress the front panel PBT button. 

b) Position the front panel PBT control at mid- 

range. 

c) Select any mode except AM (BFO must be on). 

d) Connect a frequency counter to pin 40 of the 

PBT/Reference Board and adjust C1030 for 

exactly 5.645 MHz. If additional range is re- 

quired, C1029 may be changed to obtain the 

proper results. 

3-6. FIXED PASSBAND ADJUSTMENT 
Before attempting the following adjustments, be 
sure that the 40 MHz, 13.695 MHz and 8.05 MHz 
oscillators are properly adjusted. If any of these 

signals are off frequency, improper operation will 

result. 

The fixed passband adjustments are located along 

the top of the Power Supply/Regulator Board. Refer 

to Section 2-16 for parts location data. 

Connect a frequency counter to pin 40 of the 

PBT/Reference Board and make the following 

adjustments with the front panel PBT control off: 

a) In the USB mode, adjust R2125 for 5.6436 

MHz. 

b) In the LSB mode, adjust R2122 for 5.6464 

MHz. 

c) In the CW mode, adjust R2119 for 5.6442 

MHz. 

d) In the RTTY mode, adjust R2116 for 5.6475 
MHz. 

Move the counter to pin 17 of the PBT/Reference 
Board, select the AM mode, and adjust R2113 for 
53.695 MHz. 

3-7. VCO ALIGNMENT 

The alignment of the high and low VCO can be 

checked very quickly if the DR-7 is installed. Set the 
AUX PROGRAM switch to NORM, the BAND to 

14 MHz, and press the FIXED RCV button. The 

display should count up in frequency, and go to 

approximately 17 MHz. Set the BAND to 21 and 
press the FIXED RCV button. The display should 

3-2 

go to approximately 32 MHz. If these results are ob- 
tained, the VCO does not require alignment. 

If alignment is indicated, or if the DR-7 is not 
available for the above test, perform the following 
steps to align the VCO. Refer to Section 2-5 for 

parts location. 

a) Attach a VTVM to the alignment test point 
shown in figure 2-9 . 

b) Set BAND switch to 14 MHz and set the PTO 

to 500. 

c) The VTVM should indicate 16.0 +0.5 VDC. If 
not, adjust L501 for exactly 16 VDC. 

d) Set BAND switch to 28.5 MHz (leave PTO at 

500). 
e) The VTVM should indicate 15.0 + 0.5 VDC. If 

not, adjust L502 for exactly 15 VDC. 

In order to gain access to L501 and L502, the DR-7 

and front circuit card shield cover must be removed. 
The Jumper Board must be installed in place of the 
DR-7, using the appropriate board extenders. 

3-8. TRANSLATOR ALIGNMENT 
Translator alignment should be necessary only 
when parts on the circuit board have been replaced. 
Remove the DR-7 and front circuit card shield 
cover, and install the Jumper Board (on board 
extenders) in place of the DR-7. Perform the follow- 

ing steps in the order listed to insure correct align- 
ment: 

a) Set BAND switch to 1.5 MHz and set PTO to 

500. 

b) Connect an RF voltmeter to the alignment test 
point indicated in figure 2-11, 

c) Back out the slug in L610 two turns, or until 
RF voltage decreases by 50%. 

d) Peak L609 and L611 for maximum. 
e) Peak L610 for maximum—do not retune L609 

and L611. — 

3-9. RECEIVER ALIGNMENT 
The receiver must be aligned with all shields fas- 
tened in place. All adjustments are accessible 
through the shields and they are labelled with the 
appropriate designators. Perform each step of the 
following procedure in the order listed: 

a) Select the USB mode. 

b) Depress the PBT pushbutton. 
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Center the PBT control. 
Select the 28.5 MHz band. 

Depress the CAL pushbutton and tune the 
receiver to zero beat with the calibrate signal. 
Select fast AGC. 

Section 2-15). Connect the dummy load and key the 

transceiver. Adjust the carrier to approximately 

100 watts output, making sure the ALC light is not 
indicating. Adjust C1901 (through the rear panel) 

for minimum VTVM reading-typically less than 0.5 

g) Peak C418 on the Up-Converter for maximum 
S-meter reading. 

h) Peak L701, C716, and L703 on the 2nd Mixer 
for maximum S-meter reading (may be labelled 
L801, C818 and L803 on early units). 

i) Peak T1101, L1101, L1102 and T1102 on the 

2nd IF/Audio Board for maximum S-meter 

reading. 

j) Turn off the calibrator and rotate the PBT 

control through its range while watching the 

S-meter. If any movement is detected, adjust 

R1136 to eliminate it. 

A properly aligned receiver should read approx- 

imately S-9 on the calibrator signal on 10 meters. If 

a calibrated signal generater is available, check to 

see that S-9 is approximately 30, V on all bands. 

3-10. TRANSMITTER ALIGNMENT 
Proper adjustment of the transmitter is important 

to insure stable operation. Carefully follow the 
sequence of adjustments below, and be sure to com- 

plete the next two sections (3-11 and 3-12). Note that 

the rear shield cover must be removed in order to 
make some of the following adjustments. Be sure to 

replace this cover after alignment. 

a) Select the AM mode. 

b) Select the 28.5 MHz band. 
c) Key the transmitter into a 50 ohm dummy 

load, using the PTT. 

d) Adjust the carrier for 30 watts or less. Keep 
the carrier below 30 watts during the following 

adjustments. 

e) On the 2nd Mixer, peak C705 and L702 for 
maximum power. 

f) On the PBT/Reference Board, peak L1013, 

L1014, L1009, L1011 and L1012 for maximum 

power. 

3-11. WATTMETER NULL ADJUSTMENT 

Proper adjustment of the wattmeter null requires a 
50 ohm nonreactive dummy load. Failure to use 

such a load will result in erroneous wattmeter 
readings and improper ALC action. 

Select the 14 MHz band, and set the mode switch to 

CW. Remove the bottom cover and attach a VTVM 

to the reflected power input of the ALC board (see 

VDC. 

3-12. ALC ADJUSTMENT 
The ALC and transmitter gain must be set as out- 
lined below to insure proper transmitter operation 
and to provide protection to the final amplifier. 

h — 

Select the 14 MHz band. 

Select the CW mode. 
Connect a 50 ohm non-reactive dummy load 

and, if available, an accurate wattmeter. 
Key the transceiver and turn the carrier con- 
trol fully CW. 

Set R1613 on the ALC Board (Section 2-15) for 
140-150 watts output power. 

Unkey the transceiver and select the 28.5 MHz 

band. 
Key the transceiver and adjust R2227 on the 
Predriver Board (Section 2-17) to the point 
where the ALC light just comes on. 

NOTE 

Do not set R2227 any higher than 

necessary, or transmitter instability will 

result. 

Check all bands to be sure that the ALC light 
comes on at full power output. If a two-tone 
generator is available, check for flattopping on 
all bands. If any is noted, slightly decrease the 
setting of R1613 to eliminate it. 

3-13. WATTMETER CALIBRATION 
An accurately calibrated wattmeter and a 50 ohm 

non-reactive dummy load are required to complete 

this procedure. 

a) 
b) 

Cc) 

d) 

e) 

f) 

Select the 14 MHz band. 
Select CW mode and key the transceiver. 

Adjust the carrier control for 100 watts output 

into the 50 ohm load as measured on the exter- 

nal wattmeter. : 

Adjust R2001 on the LPF module (Section 
2-14) for 100 watts indicated on the internal 

(front panel) wattmeter. 
Remove the coax from the TR-7 antenna con- 

nector. 

Adjust R2002 on the LPF module so that the 

wattmeter reads the same in the forward and 

3-3 



Loe ee |, aa ST le hoe | a  — ~~ ae = = = Ep dad 2D | ~~ ee bial 

7 2. ae os te i em — 

t +4 % ‘ ’ ‘ Tih 

mle 
a 

> ¥ ] 
oe “i 

‘ i be ae 
iZ 

" 

4 y i wy - 

i ’ 

i 

i coi sti. panned. dale sone 
o) isi199 eH). yeutizk sivinamagee |, 

wi) vas Orin be 

arise gonr 
‘ 

Al Sadl orl) ne Anbar Juqiine eae OL ud aeane a aes 

+ aa: en Pycoid * oer sied hl grirasingy acer 

O nan aeei tigel reSasas NO LY, tennis 
(AIT, pene BL saniovootd gs ‘awe 

¥ » moi 
) eS ee Ty, bee ves eoribne MTD 

a 
a Des 

TiaMte oUt, HAS JA. STE it roam atte 

6.038 96 Itaes e yeunenat? ers") tay aA] t/a Lae ie eerie nada 

: 4 at y sand a sara axven ‘ weaeled hoger (| ad? BO ROTTS bow gi! iene’ 

; 1 make Ar mS | at i 48 ol ba cnet Muir wt viet Ls 

sia er Kee Paae et : 7 

tt r) Li ivi badd gayiae ia: vs i Lit “ott onlay ben see ae 

daa WY) act)’ Sonat 12 Ad yonbdted Sliniengie: tt) 4% 

r dn 04 8 iy nok ig" Lin. pie eevee or SEW OTT gna . : 

rT na guava. ' th. : } 4 f Ems 1 nities GEER bf 

: ee hae inl) J ) ‘ 5 o 

iy vilut ie Ace Oe fade Mibexit sgoringer. bart ghtan 

yon This I ae 1! eracent id ge iniiale sdtevdiie?, ond pO Oe Mie 

: seep my! » O31-BM a Acad gidgiswon. ai vaterany (aegzia pare 

; alte . ¥ arty veaalstl) imad He ne Vie an qieseniixh | at. ae 

} , r / 
bat Sad 

Jase, alla patty jwammansa fat rhea 
a #9 ; +: ‘sagtcher inunogn a aenthinenew ot? te oie 

aa ny aid “antl wit wollot zitulege’) offimeqe-aidete on * 
Ss «yp “#14 rhe wt bwié eat patent vibe te 

todd aint AR UME Sataed or sodkae ws, van Of 

. od jel nh hevegiay ot eunet vr Sixt 
mj 4 ) ‘ ma «Ott mn &yae ati 2 Tiere fe agirh ad worth sea: OrWee, ¢ 

AiimEais fit mt ; say watip ear 

riuvaat 

wie of a) ebriad iis aloadD . alecnid ty al 

pile meet MOA] fle da Go petnite re ; op ont ‘she. (a8 ads ahh 

Sedgolil ot sara pliava e: MHIOTSR . AOR seme 6 2 ven mm a Niarie ld “s > 

Ss + ¥ y)70n Bi VEE i) fama is 
3f iy eT ls ale sbeok ; 

iF dencwile of ELBTR Wp prides qeoik <a w& shige Of set varias sila yeuib hie 

. wre! Pesta gntaah kang 68 woled relia é 

> ‘4 - a.) a cc Taw 4a 
ati i iy 7 Bit ae , ’ 

eeu. vase! Ade f tt 20%\1 bys COTY nese] oxi M ‘bas wld a 

J » baa wiomiiaw Dalewiees vigipiaivia nA . 08ND sp 

yiglames oy bstivps’ oe bso! preavvitab sritono non, e it ee: ‘bieshi ' Per at on 

~ twbaoeig oat ma eas 4 

t 

$o0'f niiM bf WAT dela? 

teyviajatatl sci Ve yg shore WD) Jnwor nw” 3 

anipenienate WEE IF d bes +408 ae fs: GL. 
| ; wv a 4 ay or 

Te ne as ce, 

rut i) APIS? ti) ne ralTa + OGD SHES aie | » . u wu 3 E 

wee a, Fh Fil euen 4s haut ful, 4 gilt | OM. re via id peas a 

taders7aly baer 

_ aoiye) slubdis AGD edt do LOOK dawih i, 

redal od no bateothal atew OOF wl (el-2 

tairdiew (lecig wey 
tue Snodan LAT ald eto nao wiht “pyauee®, @ 4 hei ’ 

! 1 
t, > 

” alten 4, y ost 
el a 

wAP Seated wa’ ale 

bare brawn sds “al gam Ori +s abs oo » 
, Ae ie MATT ee. 

n ew ee 
4) a AY, yes € is - \ iy site 

Ly: | oo a ahalg Wie ects ee 
fe .2 Ax 7 P he ast ere - an Sam Oa 



reflected wattmeter positions. This adjust- 
ment is most accurate if the carrier control is 

reduced to the point where the ALC light just 

extinguishes. 

NOTE 

The following adjustments can be made 
without any regard to prior alignment or 

order, since they are independent of other 
circuitry in the TR-7. 

3-14. CW SIDETONE FREQUENCY 
ADJUSTMENT 

Adjust C1136 on the 2nd IF/Audio Board for an 800 
Hz sidetone in CW when the TR-7 is keyed. C1136 is 

accessible through the rear panel key jack, and a 
metal screwdriver can be used to key the radio while 
making this setting. 

3-4 

3-15. CARRIER BALANCE ADJUSTMENT 

Adjust R349 on the Transmit Exciter Board (Sec- 

tion 2-3) for minimum output in LSB and USB with 

the TR-7 keyed and the microphone gain at 

minimum. A separate receiver is recommended as a 

sensitive indicator for this adjustment. An RF 

Voltmeter or sensitive oscilloscope connected to the 

antenna terminal may also be employed. 

3-16. RIT CENTERING ADJUSTMENT 

Zero beat the calibrate signal with the RIT on and 

set to the center of its range (indicator straight up). 

Turn off the RIT and adjust R-24 on the Parent 
Board for zero beat. On early radios, the DR-7 must 

be removed and replaced with the Jumper Board to 
make this setting. Later radios have an access hole 
on the bottom of the Parent Board. 
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4-1. DR-7 DIGITAL READOUT 

The DR-7 provides two major functions for the 
TR-7 — full receiver coverage from 1.8-30 MHz and 

digital frequency display. The two sections are 
completely independent. A failure in one section 

will usually not affect the other. A careful 
observation of the symptoms and a few 
measurements will isolate the fault to a major 
section. See table 4-1 before removing DR-7. Refer 
to figure 4-1 for the parts location and figure 4-2 for 
the schematic. 

All waveforms on the schematic are taken with 

the TR-7 tuned to 1.9500 MHz. All waveforms are 
taken with the oscilloscope set to AC trigger on the 

first edge shown on the schematic, i.e.: rising or 

falling edge. An oscilloscope with at least a 100 
MHz bandwidth is required to faithfully reproduce 
some signals. Some signals, especially in the 
counter and display section, may be displayed 

with jitter when viewed on an oscilloscope without 

trigger hold-off. All levels are 0V and 5V high 
unless noted otherwise. 

Section 4-1.1 contains the detailed theory of 

operation for the full coverage section and 4-1.2 for 
the digital frequency display. U9001 (6) refers to 

SECTION 4 
ACCESSORIES 

I.C. #9001, pin 6. Ground and supply connections 
are #7 and #14 for 14 pin I.C.’s, #8 and #16 for 16 

pin I.C.’s, and #12 and #24 for 24 pin I.C.’s, unless 
noted otherwise. 

If trouble is suspected with the full coverage 

section, remove the DR-7 and replace it with the 

Jumper Board for verification. If a component 

must be removed, USE CARE. Wicking braid and 

a low wattage, grounded soldering iron are 

recommended for component removal. 

LED displays are matched for brightness. If a 
failure is determined to be in the display, 

replacement of both is advised. The recommended 
procedure to remove the display is to cut the 
connector pins close to the DR-7 P.C. Board. 
Remove the pins and clear the holes of solder. To 
replace the display, solder the displays to a new 

connector. The displays should be flush with the 
connector. The two digit and four digit displays 

are spaced apart one pin. Insert the display and 

connector assembly into the DR-7 board. Space 
the connector body .1 inch (.254 cm) using a drill 
bit or other spacer. Solder the connector to the DR- 
7 board and remove the spacer. 

TABLE 4-1 
TROUBLESHOOTING GUIDE 

Check For: 

Proper DR-7 installation. 

Loose or improperly installed connectors. 
Proper function of NORM/EXT switch. 
Proper operation of STORE pushbutton. 

Symptom — digits and decimal point blanked 
Check — U9019, U9028, Q9013, Q9011 

Symptom — digits blanked but decimal point on 
Check — U9031, U9029, U9016, U9032, 
Q9002, Q9003 

Symptom — random counting, synthesizer 
unlocked 

Check — full coverage section or TR-7 

Symptom — random counting, synthesizer - 
locked 

Check — U9016, U9012, U9011 
Symptom — one segment on or off in all digits 

Check — U9032, U9029, LED Display 
Symptom — one digit incorrect 

Check — counter and latch for that digit 

4-] 
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4-1.1 FULL COVERAGE SECTION 

The major functions of the full coverage section 

are to take the synthesizer load number provided 

by the digital control board and increment or 

decrement the load number with the UP or DOWN 

front panel switches within the limits of the input 

low pass and high pass filters and to enable the 

transmitter on the amateur bands. When the 

bandswitch is changed from one band to another, 

U9002 (1) is momentarily grounded via the wire 

going to the high pass filter module. If the AUX 

PROGRAM switch is in NORM, U9002 (3) will go 

high and trigger U9004, a one shot. The negative 

pulse out of the one shot will cause U9002 (4) to go 

high, latching the BCD load number present at 

pins 2/41 through 2/48 into the programmable up- 

down counters U9005 and U9006. The one shot 
insures that the data from the band switch is valid 
before latching the number. In AUX PROGRAM 

switch positions 1-8 U9002 (6) is held low, causing 

U9002 (4) to stay high. This allows any load 

number at the counter inputs tc be fed directly to 
the outputs. The outputs of the counters are 

buffered by the high current drivers U9007 and 

U9008 and applied to the divide by N inputs of the 
translator board. When the UP or DOWN 

pushbutton is depressed, a negative pulse is 
generated at the output of one shot U9004 (7) and 

applied to the clock inputs of the counters. When 

the DOWN pushbutton is depressed U9002 (11) 

remains low, the counters will decrement by one 

and the VCWU frequency will increase. The load 

number is fed to the inputs of READ ONLY 

MEMORY U90038. When a load number 

corresponding to a band edge is programmed, 

U9003 (12) and/or U9003 (11) will go low and 

disable the UP or DOWN latches. Refer to 
praragraph {-3.3 to determine the proper load 

number for a particular 500 kHz segment. 

4-1.2 COUNTER SECTION 

The counter circuit can be divided into three major 

sections: the time base divider, the counter, and 

the display. The time base divider generates the 

signals required to gate the input signal into the 

counter, store the contents of the counters, and 

control the multiplexed information to the display 
section. The display section decodes and buffers 

the multiplexed information from the counter 
section and drives the LED display. 

The TIME BASE DIVIDER is comprised of 
U9014, U9015, U9019, U9022, U9026, U9028 and 

U9016. The 500 kHz synthesizer reference signal 
is divided by 5 by U9014 producing 10 uS pulses. 
The 10 uS pulses are applied to the divide by 
10,000 circuit consisting of U9017, U9019, and 

U9022, and to flipflop U9026. After 100 mS, U9016 
(13) will go low. At the next pulse from U9014, 
U9026 (1) will go low and U9026 (2) and U9015 (2) 

will go high, generating a strobe pulse at U9015 

(10). On the second pulse from U9014 after the 
strobe pulse, a reset/load pulse is generated at 

U9016 (3). On the second pulse from U9014 after 
the reset pulse, a time base reset pulse is 
generated at U9016 (1). This pulse resets the 
dividers and sets U9026 (13) high. On the next 
pulse, U9026 (1) goes high and the sequence starts 

again. During the 100 mS gate time, the BCD 

output of U9019is fed to 1 of 10 decoder U9028. The 
outputs of U9028 are used to multiplex the BCD 
information stored in the latches to the display 

section. 

The COUNTER CIRCUIT consists of input 
amplifiers U9009 and U9010, gating circuits 
U9011 and U9012, and counting circuits U9013, 

U9017 through U9021, U9023 through U9025, 
U9027, and U9030. The VCO signal is amplified 
by U9010. The external input signal is amplified 
by U9009. U9011 selects which signal is applied to 
the gate circuit. When U9012 (7) goes high, U9012 
(3) will go low on the next rising edge of the 
selected input signal allowing the signal to be 
passed to decade divider U9013. The outputs of 

U9013 are buffered and applied to Q9002, which 
amplifies the ECL level signal to a TTL level. The 
TTL signal is applied to decade counter U9017 and 
then to U9019. The output of U9019 is applied to 
the programmable decade counter chain U9020, 
U9023, U9024, and U9027. The outputs of all of the 
counters feed latches. At the end of the gate time 

the BCD information is stored in latches U9018, 
U9021, and U9025 by the strobe signal from the 

time base divider section. After the strobe signal, 

the counters are either reset to all zeroes or loaded 
with an offset number by the reset/load pulse. 
When the DR-7 is operating in the NORMAL 
mode, the reset/load pulse is applied to pin 1 of the 
programmmable counters and U9016 (5). U9016 
(6) is grounded by the NORM/EXT switch 

preventing the load/reset pulse from resetting the 

counters. The counters will be preset to 5195, 
which will subtract the 48.05 MHz First IF from 
the VCO frequency. In the EXT mode the 
reset/load pulse is applied to both pin 1 and pin 9 
of the programmable counters setting them to 

zero. When operating in the EXT mode and the 
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input frequency exceeds 99.9999 MHz, U9030 (13) 

will go high and U9030 (1) will be latched high by 

the strobe pulse. When the STORE pushbutton is 

depressed, the strobed pulse is grounded and the 

information in the latches is not updated by the 

counters. 

The DISPLAY SECTION is comprised of 
U9028, U9029, U9031, U9032, Q9005 through 
Q9013, and the LED display. When U9028 (2) goes 
low, the BCD information stored in latch U9025B 
is applied to the BCD to 7-segment decoder U9029. 
The outputs of U9029 are applied to U9032. The 
outputs of U9032 sink current from the common 
anode LED display. At the same time, the outputs 
of U9025B are enabled, Q9005 is turned on by 

U9028 (2) supplying current to the left-most digit 
of the display. After D1 has been lit for 100 mS, 
U9028 (2) will go high and U9028 (3) will go low, 

turning on Q9006 and enabling the information 
stored in U9028A to be decoded and applied to the 
cathodes. Each digit will be enabled sequentially 
for 100 uS ata 1 kHzrate. Q9012is turned on at Dd 
to illuminate the decimal point. If D1 is zero, 
U9029 (4), U9031 (1) and, if the counter has not 
exceeded 99.9999 MHz, U9029 (5) will go low and 
the leading zero will be blanked. U9031 (1) will 

remain low until a number other than BCD “‘0” is 
applied to the inputs of U9029. When the counter is 
operating in EXT and the frequency exeeds 
99.9999 MHz, leading zeroes are not blanked. 100 

MHz will display 00000.0 kHz. If power is applied 
without the 500 kHz input or if a failure should 
occur in the time base divider circuitry, the pulse 
at U9028 (1) will go away, causing Q9013 to turn 
off. When Q9013 turns off, Q9011, which supplies 
the ground to the display driver, will turn off 
preventing damage to the display. 

NOTES: 
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REF 
DES 

C9001 
C9002 
C9003 
C9004 
C9005 
C9006 
C9007 
C9008 
C9009 
C9010 
C9011 
C9012 
C9013 
C9014 
C9015 
C9016 
C9017 
C9018 
C9019 
C9020 
C9021 
C9022 
C9023 
C9024 
C9025 
C9026 
C9027 
CR9001 
CR9002 
CR9003 
CR9004 
CR9005 
CR9006 
CR907 
P9001 
P9002 
P9003 
P9004 
P9005 
Q9001 
Q9002 
Q9003 
Q9004 
Q9005 
Q9006 
Q9007 
Q9008 
Q9009 
Q9010 
Q9011 
Q9012 

DR-7 DIGITAL READOUT 

DESCRIPTION 

Capacitor, Disc, .1 uF + 80%, Y5T 

Capacitor, Disc, .1 uF + 80%, YS5T 
Capacitor, Disc, 100 pF + 10%, X5F 

Capacitor, Electrolytic, 10 uF + 20%, 25 V 
Capacitor, Disc, .005 uF + 20%, Z5U 
Capacitor, Disc, .005 uF + 20%, Z5U 
Capacitor, Disc, .005 uF + 20%, Z5& 
Capacitor, Tantalum, .22 uF + 10%, 35 V 

Capacitor, Electrolytic, 10 uF + 20%, 25 V 
Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Tantalum, .22 uF + 10%, 25 V 
Capacitor, Tantalum, .22 uF + 10%, 25 V 

Capacitor, Electrolytic, 10 uF + 20%, 25 V 
Capacitor, Electrolytic, 1 uF + 20%, 50 V 
Capacitor, Electrolytic, 10 uF + 20%, 25 V 
Capacitor, Disc, 220 pF + 20%, Z5U 
Capacitor, Tantalum, 10 uF + 20%, 25 V 

Capacitor, Tantalum, .22 uF + 10%, 35 V 
Capacitor, Tantalum, 47 uF + 20%, 6 V 
Capacitor, Tantalum, 47 uF + 20%, 6 V 

Capacitor, Tantalum, 10 uF + 20%, 25 V 
Capacitor, Disc, 220 pF + 20%, Z5U 

Capacitor, Disc, 51 pF + 5%, N750 
Capacitor, Electrolytic, 10 uF + 20'%., 25 V 

Capacitor, Electrolytic, 1 uF + 20%. 25 V 
Capacitor, Electrolytic, 10 uF + 20%, 25 V 
Capacitor, Electrolytic, 1000 uF, 16 V 

Diode, 1N270 

Diode, 1N270 
Diode, 1N270 
Diode, 1N270 
Diode, 1N270 
Diode, 1N270 
Diode, 1N4148 
Connector, Rt. Angle, 4 Circuit 
Connector, Rt. Angle, 4 Circuit 

Connector, Rt. Angle, 4 Circuit 
Connector, Rt. Angle, 4 Circuit 

Connector, Rt. Angle, 6 Circuit ~ 

Transistor, 2N3904 
Transistor, 2N4125 

Transistor, 2N3904 

Transistor, 2N3904 

Transistor, 2N4402 

Transistor, 2N4402 
Transistor, 2N4402 
Transistor, 2N4402 

Transistor, 2N4402 

Transistor, 2N4402 

Transistor, 92PU01 
Transistor, 2N3904 

PART 
NO. 

3161660 

3161660 

3161070 

3180062 

3161470 

3161470 

3161470 

3183100 

3180062 

3161380 

3183100 

3183100 

3180062 

3180008 

3180062 

3161270 

3183030 

3183100 

3183070 

3183070 

3183030 

3161270 

3160860 

3180062 

3180008 

3180062 

3180292 

4020010 

3920010 

4020010 

3020010 

3020010 

3020010 

4020090 

3290714 

3290714 

3290714 

3290714 

3290716 

3030105 

3030110 

3030105 

3030105 

3030120 

3030120 

3030120 

3030120 

3030120 

3030120 

- 3030323 
3030105 
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REF 
DES 

Q9013 
R9001 
R9002 
R9003 
R9004 
R9005 
R9006 
R9007 
R9008 
R9009 
R9010 
R9011 
R9012 
R9013 
R9014 
R9015 
R9016 
R9017 
R9018 
R9019 
R9020 
R9021 
R9022 
R9023 
R9024 
R9025 
R9026 
R9027 
R9028 
R9029 
R9030 
R9031 
R9032 
R9033 
R9034 
R9035 
R9036 
R9037 
R9038 
R9039 
R9040 
R9041 
R9042 
R9043 
R9044 
R9045 
R9046 
R9047 
R9048 
R9049 
R9050 
R9051 
R9052 
R9053 

DESCRIPTION 

Transistor, 2N4402 

Resistor, Carbon Film, 100 KQ 

Resistor, Carbon Film, 100 KQ 

Resistor, Carbon Film, 100 KQ 

Resistor, Carbon Film, 100 KQ 

Resistor, Carbon Film, 100 KQ 

Resistor, Carbon Film, 100 KQ 

Resistor, Carbon Film, 100 KQ 

Resistor, Carbon Film, 100 KQ 

Resistor, Carbon Film, 100 KQ 

Resistor, Carbon Film, 100 KQ YX, 

Resistor, Carbon Film, 100 KQ + 5%, 

Resistor, Carbon Film, 1 MQ + 5%, 1/ 

Resistor, Carbon Film, 560 0 + 5%, 1/4 W 

Resistor, Carbon Film, 560 2 + 5%, 1/4 W 

Resistor, Carbon Film, 

Resistor, Carbon Film, 

Resistor, Carbon Film, 

Resistor, Carbon Film, 

Resistor, Carbon Film, 5 

Resistor, Carbon Film, 

Resistor, Carbon Film, 5 

Resistor, Carbon Film, 

Resistor, Carbon Film, 

Resistor, Carbon Film, 

Resistor, Carbon Film, 

Resistor, Carbon Film, 

Resistor, Carbon Film, 

Resistor, Carbon Film, 5 

Resistor, Carbon Film, 

Resistor, Carbon Film, 

Resistor, Carbon Film, 

Resistor, Carbon Film, 
Resistor, Carbon Film, 

560 0 + 5%, 1/4 W 

150 2 + 5%, 1/4 W 

470 2 + 5%, 1/4 W 

560 2. + 5%, 1/4 W 

560 2 + 5%, 1/4 W 

560 2 + 

560 02 + 5%, 1/4 W 

560 2 + 5%, 1/4 W 
Resistor, Carbon Film, 560 0 + 5%, 1/4 W 

Resistor, Carbon Film, 560 2 + 5%, 1/4 W 

Resistor, Carbon Film, 560 2 + 5%, 1/4 W 

Resistor, Carbon Film, 1 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 47 2 + 5%, 1/4 W 

Resistor, Carbon Film, 150 2 + 5%, 1/4 W 

Resistor, Carbon Film, 47 2 + 5%, 1/4 W 

Resistor, Carbon Film, 10 KQ + 5%, 174 W 

Resistor, Carbon Film, 1 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 10 KO + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 KO + 5%, 1/4 W 
Resistor, Carbon Film, 2.2 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 2.2 KO + 5%, 1/4 W 
Resistor, Carbon Film, 2.2 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 15 KQ 

Resistor, Carbon Film, 10 KQ 

Resistor, Carbon Film, 10 KO 

Resistor, Carbon Film, 10 KO 

Resistor, Carbon Film, 10 KO 

Resistor, Carbon Film, 100 KQ 

( St 1, 1/4 W 

%y, 1/4 W 

, 1/4 W 
1/4 W 

1/4 W 

S 
Fe eis FE EF 

4° OSH i) Sy Si 

=| 

i 

Oo 

+ 5%, 1/4 W 

+5%, 1/4 W 

+5%, 1/4 W 

+ 5%, 1/4 W 

+ 5%, 1/4 W 

+5%, 1/4 W 

+ 5%, 1/4 W 

+5%, 1/4 W 

+5%, 1/4 W 

+5%, 1/4 W 

1/4 W 
4W 

‘ 0, 1/4 W 

PART 
NO. 

3030120 
3220315 
3220315 
3220315 
3220315 
3220315 
3220315 
3220315 
3220315 
3220315 
3220315 
3220315 
3220355 
3220125 
3220125 
3220125 
3220065 
3220110 
3220090 
3220125 
3220125 
3220125 
3220125 
3220125 
3220125 
3220055 
3220055 
3220125 
3220125 
3220190 
3220190 
3220075 
3220190 
3220125 
3220125 
3220125 
3220125 
3220160 
3220035 
3220065 
3220035 
3220235 
3220160 
3220235 
3220190 
3220190 
3220190 
3220190 
3220245 
3220235 
3220235 
3220235 
3220235 
3220315 
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REF 
DES 

R9054 
R9055 
R9056 
R9057 
R9058 
R9059 
R9060 
R9061 
R9062 
R9063 
R9064 
R9065 
R9066 
R9067 
R9068 
R9069 
R9070 
R9071 
R9072 
R9073 
R9074 
R9075 
R9076 
R9077 
R9078 
R9079 
R9080 
R9081 
R9082 
R9083 
R9084 
R9085 
R9086 
R9087 
R9088 
R9089 
R9090 
R9091 
R9092 
T9001 
U9001 
U9002 
U9003 
U9004 
U9005 
U9006 
U9007 
U9008 
U9009 
U9010 
U9011 
U9012 
U9013 
U9014 

DESCRIPTION 

Resistor, Carbon Film, 100 KO + 5%, 1/4 W 

Resistor, Carbon Film, 100 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 100 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 10 KO + 5%, 1/4 W 
Resistor, Carbon Film, 10 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 22 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 10 KO + 5%, 1/4 W 

Resistor, Carbon Film, 22 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 22 KO + 5%, 1/4 W 

Resistor, Carbon Film, 22 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 100 KO + 5%, 1/4 W 
Resistor, Carbon Film, 47 2 + 5%, 1/4 W 
Resistor, Carbon Film, 1 KO + 5%, 1/4 W 

Resistor, Carbon Film, 47 2 + 5%, 1/4 W 

Resistor, Carbon Film, 1 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 47 2 + 5%, 1/4 W 

Resistor, Carbon Film, 1 KQ +5%, 1/4 W 

Resistor, Carbon Film, 47 2 + 5%, 1/4 W 

Resistor, Carbon Film, 1 KO + 5%, 1/4 W 

Resistor, Carbon Film, 47 0 +5%, 1/4 W 

Resistor, Carbon Film, 1 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 47 2 +5%, 1/4 W 

Resistor, Carbon Film, 1 KQ +5%, 1/4 W 

Resistor, Carbon Film, 33 2 +5%, 1/4 W 

Resistor, Carbon Film, 33 2 + 5%, 1/4 W 
Resistor, Carbon Film, 33 2 + 5%, 1/4 W 

Resistor, Carbon Film, 33 0 + 5%, 1/4 W 

Resistor, Carbon Film, 33 2 +5%, 1/4 W 

Resistor, Carbon Film, 33 2 +5%, 1/4 W 

Resistor, Carbon Film, 33 2 + 5%, 1/4 W 

Resistor, Carbon Film, 1 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 22 0 + 5%, 1/4 W 

Resistor, Carbon Film, 220 2 + 5%, 1/4 W 
Resistor, Carbon Film, 33 2 + 5%, 1/4 W 

Resistor, Carbon Film, 22 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 1 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 1 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 820 0 + 5%, 1/4 W 

Resistor, Wire Wound, 52,5 W 

Transformer 

Integrated Circuit, 14023 CMOS 
Integrated Circuit, 14011 CMOS ~- 
Integrated Circuit, PROM TTL 

Integrated Circuit, 14528 CMOS 
Integrated Circuit, 14510 CMOS 
Integrated Circuit, 14510 CMOS 
Integrated Circuit, 14050 CMOS 

Integrated Circuit, 14050 CMOS 
Integrated Circuit, 10116 ECL 

Integrated Circuit, 10116 ECL 

Integrated Circuit, 10102 ECL 

Integrated Circuit, 10131 ECL 
Integrated Circuit, 10138 ECL 
Integrated Circuit, 14017 CMOS 

PART 
NO. 

3220315 
3220315 
3220315 
3220235 
3220235 
3220260 
3220235 
3220260 
3220260 
3220260 
3220315 
3220035 
3220160 
3220035 
3220160 
3220035 
3220160 
3220035 
3220160 
3220035 
3220160 
3220035 
3220160 
3220025 
3220025 
3220025 
3220025 
3220025 
3220025 
3220025 
3220160 
3220260 
3220075 
3220025 
3220260 
3220160 
3220160 
3220145 
3250100 
2510014 
3041035 
3041010 
3040015 
3041130 
3041105 
3041105 
3041050 
3041050 
3040610 
3040610 
3040600 
3040620 

- 3040630 
3041030 
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REF 
DES 

U9015 
U9016 

U9017 

U9018 

U9019 

U9020 

U9021 
U9022 
U9023 
U9024 

U9025 

U9026 

U9027 

U9028 

U9029 

U9030 

U9031 

U9032 

U9033 

U9034 

DESCRIPTION 

Integrated Circuit 

Integrated Circuit 

Integrated Circuit, 

Integrated Circuit, 

Integrated Circuit, 

Integrated Circuit, 

Integrated Circuit, 

Integrated Circuit, 
Integrated Circuit. 
Integrated Circuit. 
Integrated Circuit. 
Integrated Circuit, 
Integrated Circuit. 
Integrated Circuit. 
Integrated Circuit, 
Integrated Circuit, 
Integrated Circuit, 
Integrated Circuit, 
Integrated Circuit, 
Integrated Circuit, 

, 14017 CMOS 

, 14081 CMOS 

74LS390 TTL 

14508 CMOS 

14518 CMOS 

14510 CMOS 

14508 CMOS 

14518 CMOS 

14510 CMOS 

14510 CMOS 

14508 CMOS 

14013 CMOS 

14510 CMOS 
(4S 145eT TL 

14558 CMOS 
14013 CMOS 
14013 CMOS 

ULN2003A 

Linear, 7805C 

Linear, 7805C 
2-Digit LED Display 
4-Digit LED Display 
25 Pin Connector 

NOTES: 

PART 
NO. 

3041030 
3041070 

3040478 
3041100 
38041115 

3041105 

3041100 
3041115 

3041105 
3041105 

3041100 

3041020 

3041105 

3040509 

3041138 

3041020 
3041020 

3040539 
3040160 
3040160 
3080021 

3080022 

3290715 
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4-2. AUX-7 AUXILIARY PROGRAM BOARD 

The AUX-7 Auxiliary Program Board is an 

accessory which allows the programming of up to 
eight 500 kHz ranges and/or eight fixed channels. 
These channels are selected by the front panel 
AUX PROGRAM switch, which applies 5 volts to 

pins 1-8 of the board for channel selection. All 
eight channles are identical in operation, so the 

following discussion for channel 1 can be applied 
to any channel. 

Channel 1 is selected by applying 5 volts to pin 1 of 

the AUX-7 via the front panel AUX PROGRAM 

switch. This voltage is applied to pin 1 of the 

channel range module and to the anode of CR101 
through R101. R101 sets the current through 
CR101, while R101 and C101 form an rf 

decoupling network. The current through CR101 
effectively grounds one end of C102 and C103, 

thus enabling the channel 1 crystal (if installed). 

The RTM-7 and RRM-7 range modules are diode 
arrays arranged in such a manner that pin 1 is 
connected to the anode of all diodes. The cathodes 
of the diodes are connected to module pins 2 
through 14. Thus, when 5 volts is applied to pin 1, 

approximately 4.3 volts will appear at all other 

pins of the module which have not been removed 

during range programming. In this manner, BCD 
data is supplied to the Digital Control Module for 
band and range control. Band information is 

present on AUX7 pins 9 through 12, and range 

information is found on pins 15 through 22. 

When the TR-7 is placed in the FIXED mode, 10 
volts is applied to pin 25 of the AUX-7. This 
voltage is applied through L101 (forrf decoupling) 
to the anode of CR109 thus enabling the fixed 

oscillator output, pin 24. At the same time, 10 volts 

is supplied to Q101, the fixed crystal oscillator 
stage, and Q102, the fixed output buffer stage, 
allowing these stages to operate. The output of the 
buffer (Q102) is routed through an attenuator 
consisting of R115, R116, and R117 to the anode of 

CR109, from which it is connected through the 
switching network on the parent board to the 
translator module in place of the PTO signal. 

The only alignment required in the AUX-7 is the 
setting of C103, C106, C109, C112, C115, C118, 

C121, and C124, which are provided to set the 

eight fixed channelcrystals exactly on frequency. 

NOTES: 

4-10 



‘= = Lee © 
= — Tt — —— SSS — ——————— SS» $ 

Pi a Sa oe - — et ae en et a en 

~ A 

F 

' 9 

"" 

¢ 
iy 

~ 

yoriin [le Im 4aeda8 tthe ailov £% gloinataon 
boven «sed den ved doutw alban wl) Yo * argel 

44 heel tT 

(Od Janae sith al goiginergodd *RagT BOND > aoe ne 
707 tal ubstacA inioD [avingiO stl2 of toliqgde af - daivannsio bexit irhyis «9 bres 

lacrvtiu: bash tod br, bead: “ply ivr mile rik se = S103 Bara i aaah joaeg serge of? vd Loisslos ute @ 
: mai 8 aay AF OR Seer rsviaas. rhaady aliwa 

use 1 TA aaig no be me at haaine: * ote Bvt Fentitasl yom 
it ad AON aseyo oi feeb ore 

how GSAT ods vi Lmoaie wt TAP aff: nodW Be 2g hn ost oh is 
Fr 

iL ZUG aot ‘Yo aN aig: 4 bailgas ut ariov . , 

(anitqpossb 1) TUL) dgdbudls beiiqae at yastlew).” 4 
aaxtt oct gaiideus aaylt POLRD ie abowseaes at) wratley é ancxiqgs cd bythe 

Nov Of .cret? pmaes 5.tcy AS TG Maye 902 sliisee M PAIN lana fooyt oat 

allies letiyw beth wit Ly ws haiigat ua a add: of baildua * synitow a 
aia <ttud tonjod besik ade 200. fd nmeds ! hat yie SAdust Onn sJubern smeae te 

fio foqins sal sinteq Ad mands weld yrtiw lg Ping, hewn: at? Gen 101A 0TH 

Wuinweiea. cae dyoowds Wert. a OM) wPhad ica PO ti 101 Cokie 

ootecnu acted TULA Bhe BUH 25.01 gacietanes a Leeye'. alT sersso dg 

ovirh) batvanntos 2: hh oie mow dOPAD kOe haa Sar'> we bert) erg ahniurigy © ; 

a - S9TAG si ne troeien yolfalive \botlaent Vit fytrt | loresmeh’s excl? genes 

'  jbtyle ‘Pa edi lo vaslg ai slubors volslenert ’ a ahalls ord wntipbeane 29627 3 ) MAR bag Nee 

‘dat PeXULA sett ni batiopai inoatastlaviownadT eta met veritert A one Gi bancene sm 

BILQ Arey 211 Oro BOIS. 2010 ta niiithes eshoriind att, perils Nhe to shore ht. ofS vig 

tee of bebivow, da Aoiciw RVD Baw f87D ‘ arg ol uboagst ‘Batirennie ‘oe esboits , 

‘vormapert nov isaxd aiader oiscinndl> bak Jdge hitig bella a pit a mahal we om 
ire. = 

uJ i ; Bo ame 

ZaTou 

tA 

fh, 

i ~ oh 
of 

¥ 
‘ Ps ‘ 

iol iol 



REF 
DES 

C101 
C102 
C103 
C104 
C105 
C106 
C107 
C108 
C109 
C110 
Cit 
C112 
C113 
C114 
C115 
C116 
Gil7 
C118 
C119 
C120 
C121 
C122 
C123 
C124 
C125 
C126 
C127 
C128 
CiZg 
C130 
C131 
C132 
CR101 
CR102 
CR103 
CR104 
CR105 
CR106 
CR107 
CR108 
CR109 
L101 
Q101 
Q102 
R101 
R102 
R103 
R104 
R105 
R106 
R107 
R108 

AUX-7 AUXILIARY PROGRAM BOARD 

DESCRIPTION 

Capacitor, Disc, .01 uF + 80%, 25 V 
Capacitor, Disc, 27 pF + 5%, NPO 

Capacitor, Variable, 5-20 pF 
Capacitor, Disc, .01 uF + 80%, 25 V 
Capacitor, Disc, 27 pF + 5%, NPO 

Capacitor, Variable, 5-20 pF 

Capacitor, Disc, .01 uF + 80%, 25 V 
Capacitor, Disc, 27 pF + 5%, NPO 

Capacitor, Variable, 5-20 pF 

Capacitor, Disc, .01 uF + 80%, 25 V 

Capacitor, Disc, 27 pF + 5%, NPO 
Capacitor, Variable, 5-20 pF 

Capacitor, Disc, .01 uF + 80%, 25 V 

Capacitor, Disc, 27 pF + 5%, NPO 
Capacitor, Variable, 5-20 pF 

Capacitor, Disc, .01 uF + 80%, 25 V 

Capacitor, Disc, 27 pF + 5%, NPO 
Capacitor, Variable, 5-20 pF 
Capacitor, Disc, .01 uF + 80%, 25 V 
Capacitor, Disc, 27 pF + 5%, NPO 

Capacitor, Variable, 5-20 pF 
Capacitor, Disc, .01 uF + 80%, 25 V 

Capacitor, Disc, 27 pF + 5%, NPO 

Capacitor, Variable, 5-20 pF 

Capacitor, Mica, 500 pF + 10%, DM-15 

Capacitor, Mica, 210 pF + 5%, DM-15 
Capacitor, Disc, .01 uF + 80%, 25 V 
Capacitor, Disc, .01 uF + 80%, 25 V 

Capacitor, Disc, .01 uF + 80%, 25 V 
Capacitor, Disc, .01 uF + 80%, 25 V 

Capacitor, Disc, 100 pF + 10%, X5F 

Capacitor, Tantalum, .22 uF + 10%, 35 V 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 
Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 

Diode, 1N4148 
Diode, 1N4148 - 

Diode, MPN3404 
Choke, 270 wH, MUD271 
Transistor, 2N3563 

Transistor, 2N3563 

Resistor, Carbon Film, 1.0 KO + 5%, 1/4 W 
Resistor, Carbon Film, 1.0 KO + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 1.0 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 KQ + 5%, 1/4 W 

Resistor, Carbon Film, 1.0 KQ + 5%, 1/4 W .- 

Resistor, Carbon Film, 1.0 KQ + 5%, 1/4 W 

PART 
NO. 

3161500 
3160650 
3205375 
3161500 
3160650 
3205375 
3161500 
3160650 
3205375 
3161500 
3160650 
3205375 
3161500 
3160650 
3205375 
3161500 
3160650 
3205375 
3161500 
3160650 
3205375 
3161500 
3160650 
3205375 
3170420 
3170230 
3161500 
3161500 
3161500 
3161500 
3161070 
3183100 

3020090 
3020090 
3020090 
3020090 
3020090 
3020090 
3020090 
3020090 
3020265 
3520590 
3030060 
3030060 
3220160 
3220160 
3220160 
3220160 
3220160 
3220160 
3220160 
3220160 
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4-13 

REF 
DES 

R109 
R110 
R111 
R112 
R113 
R114 
R115 
R116 
R117 
R118 

DESCRIPTION 

Resistor, Carbon Film, 18 KO + 5%, 1/4 W 
Resistor, Carbon Film, 47 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 1.0 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 2.7 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 2.7 KQ + 5%, 1/4 W 
Resistor, Carbon Film, 180 Q + 5%, 1/4 W 
Resistor, Carbon Film, 100 2 + 5%, 1/4 W 
Resistor, Carbon Film, 10 2 + 5%, 1/4 W 
Resistor, Carbon Film, 100 2 + 5%, 1/4 W 
Resistor, Carbon Film, 100 KO + 5%, 1/4 W 
Socket, Crystal 
Socket, I.C. 

NOTES: 

PART 
NO. 

3220255 
3220285 
3220160 
3220195 
3220195 
3220070 
3220055 
3220005 
3220055 
3220315 
3282020 
3282104 
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4-3. NB-7 NOISE BLANKER 

The NB-7 Noise Blanker Board is designed for use 
in the TR-7. Unlike noise clippers or limiters 
commonly found in communication equipment, 
this is an advanced Noise blanker which mutes 
the receiver for the duration of the noise pulse. 

Between noise pulses full receiver gain is restored, 

and receiver AGC is affected only by the desired 

signal and not by noise. The NB-7 is most effective 
on strong, periodic noise impulses such as 
automobile ignition noise and LORAN. 

4-3.1 CIRCUIT DESCRIPTION 

This noise blanker system is composed of the 
three major networks described below. Refer to the 

schematic diagram (figure 4-6) to follow this 
circuit description. 

4-3.2 TRANSMIT PATH 

In transmit, diode CR815 is turned on with +10T 

via RFC812 and RFC813 from pin 37. The 5.645 
MHz double sideband transmit signal is fed to the 
output coax connector through C833, CR815 and 
C838. When CR815 is on, CR814 will be reverse 

biased, thus holding the receive path off. 

4-3.3 RECEIVE PATH 

In receive, diode CR814 is turned on with +10R via 
RFC810 and RFC811 from pin 24. The receive 
signal is applied to pin 22 and passes through the 
blanking gate comprised of T810, CR812, CR813, 

and T811, then through C830, CR814 and C838 to 

the output coax connector. C844 provides input 

matching. When CR814 is on, CR815 will be 

reversed biased, thus holding the transmit path 
off. 

4-3.4 NOISE PROCESSOR 

The Noise Amplifiers consist of Q810, Q811, and 

U810 cascaded and tuned to 5.645 MHz by L810, 
L811 and L812 respectively. The output of the 
noise amplifier string is split by C828 to the pulse 
detector and C827 to the noise amplifier AGC 
circuit. Q812 and associated circuitry comprise the 
noise amplifer AGC detector and amplifier. The 
AGC voltage is applied to gate 1 of Q810 and Q811 

via R826 and R829 respectively. 

The pulse detector, CR811,‘responds only to the 

positive half of the amplified bipolar input pulse. 
The network of R839, C831 and C835 waveshape 

the pulse at the base of the pulse amplifier Q813. 
Again, the output pulse of Q813 is shaped by R847 

and C840 and is applied to the gate driver, Q814. 
Resistor network R842 and R843 provide fixed 

reverse bias for the blanking gate. Q815 is a DC 

switch for +10R and +10NB. 

4-3.5 THEORY OF OPERATION 

The 5.645 MHz receive signal, with noise pulses, is 
applied to pin 22. Tuned amplifiers Q810, Q811 
and U810 amplify this low level signal up toa high 
level to drive the pulse detector CR811. This 
detector responds only to the positive going 
portion of each noise pulse from the output of 

U810. Following the detector is an RC network 
which shapes the pulses for driving the level 
shifter Q813. Again, on the output of Q813 is still 

another RC network for waveshaping. The gate 

driver transistor Q814 responds to the negative 

going pulse from Q813 which allows the blanking 

gate to turn off, thus muting the receive path and 

blanking the noise pulse. 
Since the noise amplifiers run such high gain, 

Q812 and associated circuitry comprise an AGC 
loop to maintain a near constant output level to 
the detector. This allows detection and processing 

of very weak as well as very strong noise pulses 

without degrading the blanking action. 
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4-3.6 NB-7 NOISE BLANKER-ALIGNMENT 

The NB-7 is easily aligned via the following 
procedures: 

Equipment Required: High Input Impedance 

VTVM f 
The following parts from 
the TR-7 Maintenance Kit: 

1 6-pin extender card 5) 

1 4-pin extender card 

1 tuning tool 6) 

1) Remove NB-7 per Installation instructions 1 7) 
through 4. 

8 
2) Carefully install extender cards making sure 

they properly match the connectors on the 9) 
NB-7 and the pins in the TR-7 card cage. 

NOTES: 

4-16 

3) Connect coax from IF Selectivity card to the 

coax receptacle on top of the NB7. Note if coax 

will not reach - Remove IF Selectivity card and 

cut wire tie on coax to facilitate connection 

of coax. 

Turn TR-7 on and depress calibrator switch. 
Tune in calibrator signal. Put Mode switch 

in CW, Band switch at 14 MHz. 

Refer to figure 1 andconnect VTVM totest pad. 
Depress NB switch to activate Noise Blanker. 

Tune L810, L811 and L812 for maximum DC 

voltage. 

Remove VTVM and turn off TR-7. 

Remove NB-7 and extender cards. 

Reinstall NB-7 as per Installation steps d 
through 9. 
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REF 
DES 

C810 
C811 
C812 
C813 
C814 

C815 

C816 
C817 
C818 

C819 
C820 

C821 
C822 

C823 

C824 
C825 

C826 

C827 

C828 

C829 

C830 

C831 

C832 

C833 

C834 

C835 

C836 

C837 

C838 

C839 

C840 
C841 

C842 
C843 
C844 
C844 
CR810 

CR811 

CR812 

CR813 
CR814 

CR815 
Cr816 
L810 
L811 

L812 
Q810 

Q811 

Q812 
Q813 

Q814 
Q815 

NB-7 NOISE BLANKER 

DESCRIPTION 

Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .01 wF + 20%, Z5U 

Capacitor, Mica, 390 pF + 5%, DM-15 
Capacitor, Disc, .001 uF + 20%, Z5U 

Capacitor, Disc, .01 uF + 20%, Z5U 

Capacitor, Mica, 390 pF + 5%, DM-15 

Capacitor, Disc, .01 uF + 20%, M25V 

Capacitor, Tantalum, 10 uF + 20%, 25 V 

Capacitor, Disc, .01 uF + 20%, M25V 

Capacitor, Mica, 390 pF + 5%, DM-15 

Capacitor, Disc, .01 uF + 20%, M25V 

Capacitor, Disc, .0024 uF + 20%, Zo5U 

Capacitor, Disc, .01 uF + 20%, Z5U 

Capacitor, Disc, .01 uF + 20%, Z5U 

Capacitor, Disc, .01 uF + 20%, M25V 

Capacitor, Tantalum, 1 uF + 20%, 35 V 

Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Mica, 180 pF + 5%, DM-15 

Capacitor, Disc, .001 uF + 20%, Z5U 

Capacitor, Disc, .01 uF + 20%, M25V 

Capacitor, Disc, .01 wF + 20%, M25V 

Capacitor, Disc, .001 uF + 20%, Z5U 
Capacitor, Disc, .01 uF + 20%, M25V 
Capacitor, Disc, .01 uF + 20%, M25V 

Capacitor, Tantalum, 1 uF + 20%, 35 V 

Capacitor, Mica, 270 pF + 5%, DM-15 

Capacitor, Tantalum, 1 uF + 20%, 35 V 

Capacitor, Disc, .01 uF + 20%, M25V 

Capacitor, Disc, .01 uF + 80%, M25V 
Capacitor, Disc, .001 uF + 20%, Z5U 

Capacitor, Disc, .01 uF + 20%, Z5U 

Capacitor, Tantalum, 10 wF + 20%, 25 V 
Capacitor, Disc, 470 pF + 20%, Z5U 

Capacitor, Disc, 470 pF + 20%, Z5U 

Capacitor, Disc, 47 pF + 5%, Z5U 
Capacitor, Disc, 47 pF + 5%, Z5U 
Diode, 1N4148 
Diode, AA119/1N541 
Diode, AA119/1N541 

Diode, AA119/1N541 

Diode, MPN3404 
Diode, MPN3404 

Diode, 1N4148 

Coil, B4408-1 

Coil, B4408-1 

Coil, B4408-1 
Transistor, 3N204 

Transistor, 3N204 

Transistor, 2N4402 

Transistor, 2N3904 
Transistor, 2N3904 

Transistor, 2N4402 

PART 
NO. 

3161380 
3161520 
3170370 
3161380 
3161520 
3170370 
3161500 
3183030 
3161500 
3170370 
3161500 
3161440 
3161520 
3161520 
3161500 
3183010 
3161380 
3170180 
3161380 
3161509 
3161500 
3161380 
3161500 
3161500 
318301( 
317028( 
3183010 
3161500 
3161500 
3161380 
3161520 
3183030 
3161350 
3161350 
3160840 
3160840 
3020090 
3020040 
3020040 
3020040 
3020265 
3020265 
3020090 
B4408-1 

 B4408-1 
B4408-1 
3040110 
3040110 
3030120 
3030105 
3030105 
3030120 

4-17 
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REF 
DES 

R810 
R&11 

R812 
R813 
R&14 
R815 
R816 
R817 
R&1s 

R&19 

R820 

R821 
R822 

R823 

R824 
R825 

R826 

R827 

R&28 

R829 
R&30 

R&31 

R&32 
R&33 

R&34 

R835 

R836 
R&37 

R&38 
R&39 

R&40) 

R&41 

R842 

R843 

R&44 

R845 

R&46 

R847 

R848 

R849 

R&d50 

R851 

R&52 
RFC&10 

RFC811 

RFC812 
RFC 813 
TS10 
T&ll 
US10 

DESCRIPTION 

Resistor, Carbon Film, 6.8 KQ + 5'%, 1/4W 

Resistor, Carbon Film, 22 KQ + 
Resistor, Carbon Film, 27 2 + 5%, 1/4 W 
Resistor, Carbon Film, 100 2 + 5'%, 

Resistor, Carbon Film, 22 KQ + 5%, 1, 

Resistor, Carbon Film, 100 2 + 5%, 

Resistor, Carbon Film, 100 2 + 

Resistor, Carbon Film, 100 2 + 5%, 

Resistor, Carbon Film, 68 @ + ae. 14W 

Resistor, Carbon Film, 47 KQ + 

Resistor, Carbon Film, 27 9 + 5%, | 
Resistor, Carbon Film, 6.8 KQ + 5% 
Resistor, Carbon Film, 820 2 + 5% 

Resistor, Carbon Film, 27 2 + 5%, 1/4 W 

Resistor, Carbon athe 15 KO + eh 1/4W 
Resistor, Carbon Film, 5.6 KQ + 5%, 1/4W 

Resistor, Carbon Film, 330 KQ + 5%, 1/4W 

Resistor, Carbon Film, 1092 +5%, 1/4 W 

Resistor, Carbon Film, 820 2 + 5%, 1/4 W 
Resistor, Carbon Film, 330 KQ + 5%, 1/4W 

Resistor, Carbon Film, 100 KQ + 5%, 1/4W 

Resistor, Carbon Film, 2.2 KQ + 5%, 1/4W 

1+ 

g oO 

Resistor, Carbon Film, 8.2 KQ + 5%, 1/4W 

Resistor, Carbon Film, 100 KQ + 5'%, 1/4W 

Resistor, Carbon Film, 330 KQ + 5%, 1/4W 

Resistor, Composition, 6.8 MQ + 10%, 1/4 W 
Resistor, Carbon Film, 1 KQ + 5%, 1/4W 

Resistor, Carbon Film, 470 KQ + 5'%, 1/4W 

Resistor, Carbon Film, 100 KQ # 5’, 1-4W 
Resistor, Carbon Film, 1 M@ + 5'%, 1 4W 

Resistor, Carbon Film, 1 MQ + 5%, 1 4W 
Resistor, Carbon Film, 1 MQ + 5%, 1°4W 

Resistor, Carbon Film, 15 KQ + 5%, 1/4W 

Resistor, Carbon Film, 2.2 KQ + 5%, 1°4W 

Resistor, Carbon Film, 2.2 KQ + 5%, 1/4W 
Resistor, Carbon Film, 36 KQ + 5%, 1.4W 

Resistor, Carbon Film, 10 KQ + 5%, 1/4W 

Resistor, Carbon Film, 100 KQ + 5%, 1°4W 

Resistor, Carbon Film, 330 92 + 5%, 1/4 W 

Resistor, Carbon Film, 1.5 KQ + 5%, 1 4W 
Resistor, Carbon Film, 10 KQ + 5%, 1°4W 

Resistor, Carbon Film, 100 KQ + 5%, 1/4W 

Resistor, Carbon Film, 10 KQ + 5%, 1 4W 

Choke Assy., 270 wH, MUD271 

Choke Assy., 270 wH, MUD271 
Choke Assv., 270 wH, MUD271 

Choke Assy., 270 wH, MUD271 
Toroid, 266CT125. 4C4 

Toroid, 266CT125/4C4 

Integrated Circuit, MC1350P 

PART 
NO. 

3220220 
3220260 
3220020 
3220055 
3220260 

3220055 
3220055 
3220055 
3220045 
3220285 
3220020 
3220220 
3220145 
3220020 
3220175 
3220215 
3220340 
3220005 
3220145 
3220340 
3220315 
3220190 
3220230 
3220315 
3220340 
3220375 
3220160 
3220345 
3220315 
3220355 
3220355 
3220355 
3220245 
3220190 
3220190 
3220280 
3220235 
3220315 
3220090 
BY ZAW Te 

3220235 
3220315 
3220235 
3520590 
3520590 
3520590 
3520590 
3522110 
3522110 
3040110 
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Care should be taken to insure 

that 

adequate 

clearance 

is 
provided 

around 

the 

PS-7 

for 

proper 

circula- 

tion 

of 
air, 

especially 

around 

the 

heat 

sinks. 

Also, 

avoid 

placing 

books, 

pa- 

pers, 

or 

other 

pieces 

of 

equipment 

on 

top 

of 

the 

unit 

as 

overheating 

could 

result. 

Fi
g.
 

1
—
R
e
a
r
 

Pa
ne
l 

Co
nt
ro
ls
 

an
d 

Co
nn

ec
ti

on
s 

2 

7-
25
-7
9 

PS-7 
P
O
W
E
R
 
S
U
P
P
L
Y
,
 
M
O
D
E
L
 
1502 

General Description 

The 
PS-7 

is a 
13.6 

volt 
D
C
 
regulated 

power 
supply 

capable 
of de- 

livering 
up 

to 
25 

a
m
p
s
 

of 
c
o
n
t
i
n
u
o
u
s
 

current. 
Excellent 

voltage 

regulation 
is provided 

b
y
 a
 
silicon 

monolithic 
integrated 

circuit 

and 
associated 

circuitry. 
O
u
t
p
u
t
 
voltage 

and 
Current 

are 
adjust- 

able 
with 

internal 
controls 

which 
have 

been 
factory 

set 
to provide 

13.6 
volts 

at 
up 

to 
25 

amps. 
Other 

features 
include 

short 
circuit 

and 
overvoltage 

protection 
and 

p
r
o
g
r
a
m
m
a
b
l
e
 
primary 

voltages. 

A
n
 
auxiliary 

13.6 
V
D
C
 
output 

is provided 
on 

the 
rear 

panel 
and 

is 
fused 

internally 
at 

1 
a
m
p
.
 
P
r
i
m
a
r
y
 

voltages 
of 

100, 
120, 

200, 

and 
240 

V
A
C
,
 
50-60 

H
z
 
m
a
y
 

be 
used 

with 
the 

PS-7 
and 

m
a
y
 
be 

quickly 
c
h
a
n
g
e
d
 

via 
the 

p
r
o
g
r
a
m
m
i
n
g
 

switches. 
For 

d
e
m
a
n
d
i
n
g
 

duty 
cycles, 

such 
as 

e
x
t
e
n
d
e
d
 
R
T
T
Y
 

or 
S
S
T
V
 

transmission, 
the 

m
o
d
e
l
 

1529 
F
A
-
7
 

Cooling 
Fan 

is 
r
e
c
o
m
m
e
n
d
e
d
 

for 
additional 

cooling, 
especially 

at 
ambient 

temperatures 
above 

25°C. 

Current 
O
v
e
r
l
o
a
d
 
Protection 

W
h
e
n
 

the 
P
S
-
7
 

is subjected 
to 

a 
current 

overload 
or 

short 
circuit 

condition, 
the 

regulator 
circuit 

will 
automatically 

shut 
down. 

T
h
e
 

unit 
m
a
y
 
be 

reset 
by 

m
o
m
e
n
t
a
r
i
l
y
 
switching 

the 
O
N
-
O
F
F
 

switch 

on 
the 

T
R
-
7
 

to O
F
F
 

or 
by removing 

the 
A
C
 
primary 

voltage 
to the 

PS-7. 
T
h
e
 
power 

transformer 
is protected 

b
y
 
an 

8 
a
m
p
e
r
e
 

type 

A
B
C
 

fuse 
on 

primary 
voltages 

of 
100 

or 
120 

V
A
C
 

or 
a 

4 
a
m
p
e
r
e
 

type 
MT'H 

fuse 
on 

200 
or 

240 
V
A
C
.
 
Refer 

to 
Figure 

1 for 
location 

on 
the 

rear 
panel. 

This 
fuse 

should 
be 

replaced 
with 

another 
fuse 

of the 
same 

type 
and 

rating. 
T
h
e
 
auxiliary 

D
C
 
output 

is intern- 

ally 
fused 

with 
a 

1 a
m
p
 
type 

M
D
L
 

fuse. 
This 

is located 
inside 

the 

unit, 
on 

the 
regulator 

P.C. 
board. 

This 
fuse 

should 
be 

replaced 

only 
with 

another 
fuse 

of the 
same 

type 
and 

rating. 

1
0
-
8
-
7
9
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O
v
e
r
v
o
l
t
a
g
e
 
Protection 

If 
the 

PS-7 
regulator 

section 
should 

fail 
or 

one 
of 

the 
pass 

tran- 

sistors 
should 

short, 
the 

unit 
will 

automatically 
shut 

down. 
If the 

D
C
 
output 

voltage 
should 

soar 
above 

16 
V
D
C
,
 

an 
S
C
R
 
crowbar 

clamps 
the 

output 
to ground 

to 
protect 

the 
load 

and 
open 

the 
pri- 

mary 
fuse. 

This 
fuse 

should 
be 

replaced 
with 

another 
of the 

same 

type 
a
n
d
 
rating 

after 
d
e
t
e
r
m
i
n
i
n
g
 

the 
cause 

of 
the 

overload. 

Line 
V
o
l
t
a
g
e
 
P
r
o
g
r
a
m
m
i
n
g
 

T
h
e
 
PS-7 

comes 
factory 

set 
for 

120 
V
A
C
 

50-60 
H
z
 
operation. 

T
o
 

c
h
a
n
g
e
 

the 
p
r
i
m
a
r
y
 

input 
range, 

simply 
r
e
m
o
v
e
 

the 
four 

screws 

holding 
the 

p
r
o
g
r
a
m
m
i
n
g
 

plate. 
Refer 

to 
Figure 

2. As 
an 

example, 

suppose 
the 

line 
voltage 

m
e
a
s
u
r
e
d
 

200 
V
A
C
.
 
R
e
m
o
v
e
 

the 
plate 

and 
slide 

the 
voltage 

switch 
to 

200/240. 
Then 

slide 
the 

H
I
/
L
O
 

switch 
to 

LO. 
Rotate 

the 
plate 

until 
200 

shows 
up 

in 
the 

w
i
n
d
o
w
 

and 
the 

L
O
 
switch 

fits 
through 

its locator 
hole. 

Reinstall 
the 

four 

screws. 
If 200 

or 
240 

V
A
C
 
operation 

is desired, 
be 

sure 
to 

replace 

the 
fuse 

with 
a 

4 ampere 
type 

M
T
H
 

fuse. 

106 200 

100 
100 vac 

+10% 
50-60 

Hz 
200 

240 
R
a
n
g
e
:
 
9
0
-
1
1
0
 
vac 

A A 
fal" bee 

k 120, 
490 vac 

+10% 
50-60 

Hz 
2
4
0
 

R
a
n
g
e
:
 
1
0
8
-
1
3
2
 
vac 

120 

240 
vac 

+
1
0
%
 

5
0
-
6
0
 
Hz 

200 
240 

R
a
n
g
e
:
 
2
1
6
-
2
6
4
 
vac 

100 

200 

120 
500 vac 

+10% 
50-60 

Hz 
240 

Range: 
180-220 

vac 

Fig. 2
—
P
S
-
7
 
Line 

Voltage 
P
r
o
g
r
a
m
m
i
n
g
 

1
0
-
8
-
7
9
 

4 

Linear 
Amplifier 

All 
necessary 

c
o
n
n
e
c
t
i
o
n
s
 

for 
use 

with 
a 

linear 
amplifier 

are 

provided 
on 

the 
rear 

panel 
of 

the 
PS-7. 

Refer 
to 

Figure 
3. 

C
o
n
n
e
c
t
 

a 
patch 

cord 
to 

the 
A
L
C
 
Jack 

a
n
d
 
the 

V
O
X
 

Jack. 

Fa
ct
or
y 

Se
rv
ic
e 

T
h
e
 

PS-7 
will 

be 
c
h
e
c
k
e
d
 

a
n
d
 
serviced 

at 
the 

factory 
for 

a 

n
o
m
i
n
a
l
 

fee 
if there 

is no 
evidence 

of t
a
m
p
e
r
i
n
g
.
 
T
r
a
n
s
p
o
r
t
a
-
 

tion 
c
h
a
r
g
e
s
 
are 

extra. 
A
n
y
 
n
e
c
e
s
s
a
r
y
 
repairs 

will be m
a
d
e
 
o
n
a
 

time 
a
n
d
 
material 

basis. 
Please 

write 
or 

call 
the 

factory 
for 

authorization 
before 

returning 
the 

unit 
for 

service. 
Requests 

for 
authorization 

should 
be 

addressed 
to: 

R.L. 
D
R
A
K
E
 
C
O
M
P
A
N
Y
 

540 
R
i
c
h
a
r
d
 

Street 

M
i
a
m
i
s
b
u
r
g
,
 
O
H
 

45342 

Attn: 
C
u
s
t
o
m
e
r
 
Service 

Dept. 

T
e
l
e
p
h
o
n
e
:
 
(Area 

C
o
d
e
 
513) 

866-3211 

Telex 
No. 

288-017 

1
0
-
1
7
-
7
9
 





Fig. 3—Interconnection of PS-7 and Linear Amplitier 
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PS
-7

 
P
O
W
E
R
 

S
U
P
P
L
Y
 

A
C
 

IN
PU
T:
 

D
C
 

O
U
T
P
U
T
:
 

DC CURRENT: 

DC 

AUX 

VOLTS: 

D
C
 

A
U
X
 

C
U
R
R
E
N
T
:
 

C
O
N
N
E
C
T
O
R
S
:
 

D
I
M
E
N
S
I
O
N
S
:
 

WEIGHT: 
S
P
E
C
I
F
I
C
A
T
I
O
N
S
 

10
0,

 
12

0,
 

20
0,

 
or
 

24
0 

Vo
lt
s 

A
C
,
 

+ 
1
0
%
 

50
-6
0 

H
Z
.
 

13.6 Volts DC with less than 3mV RMS 

of 

ripple 

at 

25 

amperes 

load. 

* 

25
 

a
m
p
e
r
e
s
 

c
o
n
t
i
n
u
o
u
s
 

at
 

25
°C
. 

a
m
b
i
e
n
t
 

)
 

13
.6

 
V
D
C
 

re
gu

la
te

d.
 

1 
a
m
p
e
r
e
 

m
a
x
i
m
u
m
.
 A

u
x
 
D
C
 

P
h
o
n
o
 
Jack 

A
L
C
 

P
h
o
n
o
 
Jack 

V
O
X
 
C
o
n
t
a
c
t
 

Fan 
A
C
 

G
r
o
u
n
d
 
C
o
n
n
e
c
t
i
o
n
 

P
h
o
n
o
 

J
a
c
k
 

Width—1334” (34.93 cm.) 

Height—5 

14” 

(13.34 

cm.) 

Depth—121%” 

(31.75 

cm.) 

3
2
4
 

lb
s.

 
(1
5 

kg
) 

*25 amperes continuous @ up to 40°C ambient with optional 

FA-7 

FAN 

(Model 

1529) 

10-17-79 



= Nase 

1 

= < 

ier ~ 

ai 

wn . 

b@ 

& : 
_ © 

< r ’ 

4 

a 

\ 

» 

1 

4 

~9 

> 

= 
¢ : 

o f 

— 5 

i 

ae 
ff 

heer errs 

_ 12 eal 
OCS yy 3 ia 

= 

~~ if 

° ny. . * owed 
* { j > “a - 
@ 

‘ . } 

i : 4 

é ’ 

4 ? 
¥¢ ‘ | 

; ae i 
.© + 4 - . om 

; y \ \ 

é - - * 

‘ 

i ae 4 . 
‘ Z 

‘ 

n 

| 3A 

¢ 
pin 

¥? 

. ™ 
v 

‘ 4 

3 . a 

. i 4 

Nde p<t 

t a Ge > 
< : . 4 : ¢ 7 a | 

. 3-¢ > 2 

i ve - 

* aid 5 “ bf * 4 * 
: . ° _ rs | 

T. . te rm 

és “4 id 1a? my 

i) a 4 a 
a . 7 /? 

4 - ™ , Pe a 

> ae 
~ « i 

. w t 
om Bs 
4 5 oy 2g = 8 ; 

Fe , > . 
ay t p) nant 

at 

‘ Ne ta Pe 

4 

— ’ 

i) ' 
Te ' ure “ah 

¢ yi 
Fs nh 2 ; wi 

: ‘ , = 
sf ee j Ny 4 ‘ if 

Cedieey ewe i 

a& 



+_ vox 
~ RELAY NO. | 

PS-7 Schematic Diagram 

6L-Se-L 

SAILON 



. 
) 

cm | 



R
V
7
 

RE
MO
TE
 

VF
O 

RV-7 FUNCTION: ‘@ 

RCV RCV/KMIT 

ort, 

\ 

xen 

O
R
.
 

L.
 

D
R
A
K
E
 

C
O
M
P
A
N
Y
 

19
78
 

P
R
I
N
T
E
D
 

IN
 

U
.
S
.
A
.
 

RV
-7
 

R
E
M
O
T
E
 

V
F
O
 

M
O
D
E
L
 

13
38
 

&
}
 

@
 

G
e
n
e
r
a
l
 

De
sc
ri
pt
io
n T
h
e
 

R
V
-
7
 

is
 

de
si

gn
ed

 
fo
r 

us
e 

wi
th

 
th

e 
T
R
-
7
 

an
d 

of
fe

rs
 

th
e 

op
er
a-
 

to
r 

a 
hi

gh
 

de
gr

ee
 

of
 

fr
eq

ue
nc

y 
co
nt
ro
l 

fl
ex
ib
il
it
y.
 

T
h
e
 

R
V
-
7
 

ca
n 

be
 

e
m
p
l
o
y
e
d
 

fo
r 

tr
an
sm
it
, 

re
ce
iv
e 

or
 

tr
an
sc
ei
ve
 

f
r
e
q
u
e
n
c
y
 

co
nt

ro
l 

or
 

ca
n 

be
 

tu
rn

ed
 

of
f 

to
 

al
lo

w 
tr

an
sc

ei
ve

 
fr
eq
ue
nc
y 

co
nt

ro
l 

fr
om
 

th
e 

TR
-7
. 

Fo
r 

ad
de

d 
co
nv
en
ie
nc
e,
 

th
e 

T
R
-
7
 

R
I
T
 

co
nt

ro
l 

li
ne
 

is
 

ap
- 

pl
ie

d 
to
 

th
e 

R
V
-
7
 

in
 

th
e 

re
ce
iv
e 

mo
de
. 

A
 

sp
ot

 
sw
it
ch
 

al
lo

ws
 

th
e 

R
V
-
7
 

an
d 

T
R
-
7
 

P
T
O
s
 

to
 

be
 

ze
ro
 

be
at

 
in
 

sp
li
t 

m
o
d
e
 

op
er
at
io
n.
 

Th
e 

un
it

 
is

 
ho
us
ed
 

in
 

a 
ca
bi
ne
t 

wh
ic
h 

is
 

st
yl
ed
 

to
 

ma
tc

h 
th

e 
TR
-7
. 
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w
 

; 
&V-7 

PUNCTION 
* 

a 
tr 

{ 

Installation 
To

 
in

st
al

l 
th

e 
RV

-7
, 

si
mp

ly
 

co
nn

ec
t 

th
e 

co
nt
ro
l 

ca
bl

e 
to

 
th

e 
8 

pi
n 

co
nn
ec
to
r 

lo
ca

te
d 

on
 

th
e 

re
ar

 
of

 
th

e 
TR

-7
. 

A
 

4 
fo
ot
 

ca
bl
e 

is
 

pr
o-
 

vi
de

d 
fo

r 
ea
se
 

of
 

lo
ca

ti
on

 
by

 
th

e 
op
er
at
or
. 

Se
e 

th
e 

T
R
-
7
 

m
a
n
u
a
l
 

fo
r 

th
e 

lo
ca

ti
on

 
of
 

th
is
 

co
nn
ec
to
r.
 

Operation 

T
h
e
 

R
V
-
7
 

ha
s 

th
re

e 
co

nt
ro

ls
: 

th
e 

m
a
i
n
 

tu
ni
ng
 

di
al

, 
th

e 
fu

nc
ti

on
 

se
le

ct
 

co
nt

ro
l 

an
d 

sp
ot

 
sw
it
ch
. 

T
h
e
 
main 

tuning 
control 

d
e
t
e
r
m
i
n
e
s
 

the 
frequency 

of 
the 

V
F
O
 

and 
is 
calibrated 
in 
exactly 
the 
s
a
m
e
 

fashion 
as 
the 
transceiver 

V
F
O
.
 

T
h
e
 

R
V
-
7
 

function 
control 
has 
four 
positions: 
O
F
F
,
 

R
C
V
,
 

R
C
V
/
X
M
I
T
,
 

a
n
d
 
X
M
I
T
.
 

T
h
e
 

g
r
e
e
n
 
L
E
D
 

i
n
d
i
c
a
t
e
s
 
w
h
e
n
 

the 

R
V
-
7
 

is 
controlling 
the 
frequency 
of 
the 
TR-7. 

In the OFF position, the transceiver will transceive normally 

using the internal PTO. 

In 
the 

R
C
V
 

position, 
the 

green 
L
E
D
 

will 
hight 

in 
receive, 

indicating 
that 

the 
R
V
-
7
 
P
T
O
 

is 
enabled. 

It 
will 

extinguish 
in 

transmit. 
In 

this 
position, 

the 
R
V
-
7
 

controls 
only 

the 
received frequency. 

T
h
e
 

P
T
O
 

in 
the 
T
R
-
7
 

controls 
the 
transmit 
frequency. 

Inthe 
R
C
V
/
X
M
I
T
 

position, 
both 

the 
transmit 

and 
receive 

fre- quencies 
are 
d
e
t
e
r
m
i
n
e
d
 

by 
the 
RV-7. 
T
h
e
 

T
R
-
7
 

P
T
O
 

ts 
disabled. 

T
h
e
 

green 
L
E
D
 

will 
light 

indicating 
that 

the 
R
V
-
7
 

has 
control 

both 
in transmit 

and 
receive. 

In 
the 

N
A
I
I
T
 
position, 

the 
R
V
-
7
 
controls 

only 
the 

transmit 
fre- 

quency. 
T
h
e
 

receive 
frequency 

is d
e
t
e
r
m
i
n
e
d
 

by 
the 

T
R
-
7
 
P
T
O
.
 

T
h
e
 
green 

L
E
D
 

will 
light 

only 
w
h
e
n
 

the 
T
R
-
7
 

is in 
transmit. 

T
h
e
 
S
P
O
T
 
b
u
t
t
o
n
 

is used 
for 

zero 
beating 

the 
R
V
-
7
 
P
T
O
 
with 

the 
T
R
-
7
 

P
T
O
.
 
W
h
e
n
 

the 
S
P
O
T
 

switch 
is 

depressed, 
the 

green 

L
I
D
 

will 
light 

indicating 
the 

R
V
-
7
 
P'TO 

is enabled. 
Be 

sure 
w
h
e
n
 

using 
the 

S
P
O
T
 

button 
that 

the 
R
I
T
 

is off. 
T
h
e
 
R
I
T
 

sensitivity 

between 
the 

P
T
O
s
 
m
a
y
 

not 
be 

equal 
leading 

to 
errors 

in 
the 

zero- 

ing 
of 

the 
two 

P
T
O
s
.
 
W
h
e
n
 

in 
S
P
O
T
,
 
s
o
m
e
 
spurious 

signals 
will 

be 
created, 

be 
sure 

to 
pick 

the 
loudest, 

widest 
signal 

w
h
e
n
 
zeroing 

the 
two 

PTOs. 
T
h
e
 
T
R
-
7
 

will 
not 

transmit 
with 

the 
S
P
O
T
 
switch 

depressed. 
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S
e
r
v
i
c
e
 

D
a
t
a
 

Th
e 

R
V
-
7
 

wi
ll
 

be
 

ch
ec
ke
d 

an
d 

al
ig
ne
d 

at
 

th
e 

fa
ct

or
y 

fo
r 

a 
no
mi
na
l 

fe
e 

if
 

th
er
e 

is
 

no
 

ev
id
en
ce
 

of
 

ta
mp
er
in
g.
 

T
r
a
n
s
p
o
r
t
a
t
i
o
n
 

ch
ar
ge
s 

ar
e 

ex
tr
a.
 

A
n
y
 

ne
ce
ss
ar
y 

re
pa
ir
s 

wi
ll
 

be
 

m
a
d
e
 

on
 

a 
ti

me
 

an
d 

ma
- 

te
ri
al
s 

ba
si

s.
 

Pl
ea
se
 

wr
it
e 

or
 

ca
ll
 

th
e 

fa
ct
or
y 

fo
r 

au
th
or
iz
at
io
n 

be
- 

fo
re
 

re
tu
rn
in
g 

yo
ur

 
un
it
 

fo
r 

al
ig

nm
en

t 
or
 

se
rv
ic
e.
 

Ad
dr
es
s 

yo
ur
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qu
es
ts
 

fo
r 

au
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or
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at
io
n 

to
: 

R.
 

L.
 

D
R
A
K
E
 

C
O
M
P
A
N
Y
 

54
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Ri
ch
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d 

St
re

et
 

M
i
a
m
i
s
b
u
r
g
,
 

O
H
 

45
34

2 

A
T
T
N
:
 

C
u
s
t
o
m
e
r
 

Se
rv
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e 

D
e
p
a
r
t
m
e
n
t
 

T
e
l
e
p
h
o
n
e
:
 

(
A
r
e
a
 

C
o
d
e
 

51
3)
 

8
6
6
-
3
2
1
1
 

Te
le

x:
 

28
8-
01
7 

A
l
i
g
n
m
e
n
t
 

T
h
e
 

R
V
-
7
 

is
 

ve
ry
 

ca
re
fu
ll
y 

al
ig
ne
d 

at
 

th
e 

fa
ct

or
y 

an
d 

sh
ou
ld
 

re
- 

qu
ir
e 

no
 

fu
rt
he
r 

ad
ju
st
me
nt
. 

If
 

a 
tr
ac
ki
ng
 

er
ro
r 

in
 

th
e 

V
F
O
 

is
 

no
te
d,
 

th
e 

un
it
 

sh
ou
ld
 

be
 

re
tu
rn
ed
 

to
 

th
e 

fa
ct
or
y.
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