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SECTION |
INTRODUCTION

- 1-1, PURPOSE OF EQUIPMENT. The Halli-
crafters Model TR-9 Transceiver (figure 1-1}
is a rupged, lightweight, fully transistorized,
amplitude modulated or CW transceiver designed
to operate in the 2-to 12-MHz frequency range.
The transceiver is designed to provide reliable
communications under adverse conditions in
either portable, mobile, or base- station opera-
ation. A complete line of accessories is also
available to expand the transceiver capabilities.
See Section VIO for listing of the optional ac-
cessories.

1.2, FUNCTIONAL DESCRIPTION., The fre-
fuency coverage of the transceiver is provided
by utilizing three separate bands: 2.0 to 3.6
MHz, 3.6 to 6.8 MHz, and 6,6 to 12 MHz, The
tranamitter section provides continuously vari-
able coverage over the entire frequency range,
utilizing a variable frequency oscillator as the
frequency determining device. In addition, six
erystal - controlled frequencies are available,
two frequencies per band. The receiver section,
utilizing three separate bands, also provides
continuously variable coverage over the entire
frequency range. The receiver is a aeparate
section and is independent of the transmitter,

Thereiore, the receiver can be operated on fre-
guencies different from those used by the trans-
mitter, within the frequeney range of the employed
antenna, The transeeiver has provisions for
netting the transmitter to the receiver for single
frequency operation, All circuits have been care~
fully designed toobtain the maximum performance
and efficiency from the transceiver. The re-
ceiver and transmitter oscillatorg employ field
effect transistors to obtain maximum fregquency
stability while the modulator circuits operate
in a Claas B mode to obtain minimum battery
drain. The transmitter final amplifier utilizes
two transistors in a push-puli configuration to
reduce the number of harmonic products and to
simplify the tuned circuit design, The trans-
ceiver operates from a 12~volt DC source
(storage battery). Optional power sources are
also available for AC operation and field oper=-
ation, See Section VIII for opticnal power sour-
ces.

1-3. PHYSICAL DESCRIPTION, The overall di-
mensions of the transceiver, including the re-
movable moistire proof cover, is 6 inches high
by 12-1/2 inches wide by 15 inches deep. Weight
of the unit iz approximately 18-1/2 pounds,

SECTION 1l
SPECIFICATIONS

2-1, TRANSMITTER AND RECEIVER SPECIFI-
CATIONS. Table 2-1 lists the performance speci-

fications for thetransmitter and receiver sections
in the Model TR-9 Transceiver,

Table 2-1, Performance Specifications,

Usable Input Voltage:
Transmit Cycle:

Temperature Range:

Altitude:

Bumidity:

GENERAL
Input Power: 12,8 volts DC, 3 amperes (average) in trans-
mit mode
12.6 volts DC, 0.09 ampere (no signal) in re-
ceive mode

10 to 15 volts DC
Continucus

-10°C to +5¢°C within specifications
=20°C to +65°C operational

Sea level to 10,000 feet

To 95% relative humidity




Tabie 2-1. Performance Specifications (CONT).

TRANSMITTER

Power Output:

Emission;

Frequency Range:

Frequency Control:

Spurious Attenuation:
Hum and Noise Level:

Audio Clipping:

Audio Bandwidth:

Audio Distortion;

Modulation Percentage:
RECEIVER

Circuit:

Frequency Range:

Frequency Control:

Selectivity:

Sensitivity:

Image Rejection:
Spurious Rejection;

Noise and Hum Level:

AM, 10 watts nominal
CW, 10 watts nomipal

Mcde of operation;

AM, push-to-talk

CW, accessory CW key plugged into front panel
Low band -2 to 3.6 MHz '
Middle band - 3.6 to 6.6 MHz

High band - 6.6 to 12 MHz

Variable frequency oscillator or crystal con-
trolled

Method selected by panel switch

Greater than -30 DB

Better than -50 DB below rated output

No more than 3 DB change in output for a +10
DB increase in input referenced to a 0.03-volt
input signal

Not more than 3 DB attenuation between
525 to 3,000 Mz, At 6,000 Hz better than

~30 DB over that obtainable at 3,000 Hz.

Not more than 10%

80%, average

Superheterodyne

Low band - 2 to 3.6 MHz
Middle bamd - 3.6 to 6.6 MHz
High band - 6,8 to 12 MHz
Variable frequency oscillator

-6 DB attenuation, 5 KHZ minimum
=50 DB attenuation, 20 KHz maximum

gignal + noise
AM, 1 UV for 10 DB Soise

gignal + noise
CW, 1 UV for 10 DB 2124 folse

Better than -40 DB

Better than -40 DB

Better than -40 DB




Table 2-1, Performance Specifications (CONT),

Automatic Gain Control:

Beat Frequency Oscillator:
Calibration Oscillator:
Audic Quiput Impedance:

ANTENNA MATCHING UNIT

Not more than 10 DB variation in cutput with
RF input change from 3 UV to 0,01 volt

Uaabie to 3 volts

Crystal controlled, 455 KHz

Crystal contrelled, 200 KHz

8 chms, suitable for low or medium impedance
headphones

The transceiver contains an antenna matching unit. This unit enables the
transceiver to match the following antennas.

15-foot whip antenna - Accessory item

*Packset loaded whip - Accessory item

Vehicular whip - Accessory ttem

Long wire antenna - Accessory item
*The accessory packset antenna also contains a matching unit. The frans-
ceiver matching unit is set to allow a mateh of approximately 20 chms which

is the approximate input impedance of the packset antenna. The packset
antenna matching unit is then used for all further matching,

SECTION I
INSTALLATION AND ADJUSTMENT

3-1. UNPACKING. The equipmentmay be shipped
in either export or domestic packing cases.
In either event, no special umpacking procedures
are neceasary. When new equipment is received,
select a location where the cases may be un-
packed without exposure to the elements.

3-2, PRELIMINARY PROCEDURES, Complete
the following steps before placing equipment
in operation:

2, Remove the moisture proofcover con-
taining the power cable and accessory items.

b. Loosen the front panel by rotating
the five twist lock fasteners 1/4 turn counter-
clockwise. Slide unit out of case to expose in-
terior, Check for possible damage that may
have occurred during shipment. Report damage
immediately to responsible personnel,

} CAUTION

Do not attempt fo place damaged equip-
ment i service.

¢. Refer to figure 7-3 in Section VI and
note the location of the crystal sockets for ery-
stals Y1 through Y6, Remove the crystal retaining
bracket and insert the crystals into the appropri-
ate sockets. Replage the erystal retaining bracket.

d. Replace unit in case,

. Set transmitter function switch 82 in
the OFF position,

. f. Identify the power cable and connect
to DC IN receptacle on the front panel,

3.3, ANTENNA. The anterma system for the
transceiver i3 entirely dependent upon eguipment
application, ¥ a doublet-type antenna iz se-
lected, it must present a 50-chm load to the
transmitter. Refer to the antenna discussion
in Section IV (paragraphs 4-7 through 4-14
before deciding which anienna to install,

3-4. FUNCTIONS OF OPERATING CONTROLS,
All controls utilized during normal operation
of the transceiver are located on the front panel
(figure 3-1). The control functions are listed
in table 3-1,

3



Table 3-1, Operating Controk Functions (CONT).

Reference
Designation

Item Name or
Marking

Function

5101

51

o1

36

L2

54

Receiver band switch

Transmitter band
switch

CAL

DIAL LIGHT

ANT TUNE 1

ANT TUNE 2

Selects the appropriate range of frequencies
that the receiver frequency contrel may
tune, The switch has the following positions:
2-3.6 MHz, 3.6-6.6 MHz, and 6.6-12 MHz,
The RX MH2z dial displays the selected
range,

Selects the desired range of frequenciesor
irequency of the transmitter, The switchhas
nine pogitions, three for each of the three
bands (2-3.6 MHz, 3.6-6.6 MHz, 6,6-12
MHz). Positions X1 through X8 select cry-
stals which control the transmitter output,
and the MO position of each band permits
the frequency to be controiled by the trans-
mitter frequency control C6. The following
relationship exists between the X position
and the crystals:

Band Position Crystal
2-3.6 MHz X1 Yl
X2 Y2
3.6-6.6 MH= X3 T3
X4 Y4
6.6-12 MH= X5 Y5
X8 Y6

Allows the receiver RF MHz dial tobeac-
curately calibrated after receiver functon
switch 83 is placed in the CAL position.

Duminates receiver and transmitter dial
scales when switch is depressed,

Simulates the lengthening of the antenna, The
revolutions of the shaft are numericatly dis-
pilayed on a counter dial, This controi is
used in conjunction with ANT TUNE 2 switch,
The use of both controls are described in

Section IV,

Selects capacitors when used with ANT
TUNE 1 contrel that form an L network en-
abling various antennas and antenna lengths
to be used with the transceiver,

the BAT nositi

strength when receiving. In the TUNE po-
sition, the meter indicates the output of the
antenna bridge, ANT TUNE 1 and ANT TUNE
2 are rotated until the meter reads zero
or near zero output (refer to Section 1V),




Table 3-1, Operating Control Functions (CONT).

Function

Reference Item Name or
Designation Marking

J4 DOUBLET

I8 GROUND

Jé ANT

Cloax receptacle for antennas cut to the
operating frequency and presenting a resis-
tive load to the transceiver, Also used for
hase loaded short vertical antennas such as
Model A-45, ANT TUNE 1 comirol should
always be set fully clockwise, 000 on turns
counter, when using this commector. ANT
TUNE 2 may still be used for proper matching,

Used to comnect to ground radiais or cther
sultable ground.

Screw type terminal used for single wire
"lead-in" antennas which require the uge of
ANTENNA TUNE 1 and ANTENNA TUNE 2

for proper matching.

SECTION IV
OPERATION

4-1. GENERAL. The purpose of this section
is to familiarize the individual with the opera-
tion of the Model TR-8 Transceiver, Proper
operation is dependent upon the transceiver being
installed and adjusted in accordance with the
ingtructions contained in thls manual. Refer to

-
23 -

the transceiver for operation, perform the follow-
ing steps:

a, Comnecta suitable antenna to the trang-
cejver,

p, Connect a 12.6 VDC (nominal) power
source, either a storage hattery or a suitable
power supply, to the DC IN receptacle J2 by
utllizing the power cable supplied with the trans-
ceiver. Comnect a speaker or headphone set to
the AUDIO OUT jack J7. Also, connect 2 micro-
phone or CW key to the MIKE/KEY jack Ji.
Set the BAT/OPER/ TUNE switch 85 to the OPER
position,

d. Rotate recelver function switch 83 to

the same mode of operation as in step c.

‘e, Rotate transmitter band switch 81 to the
destred band. Then set switch to one of the
crystal positions if crystal control is required;

LA dlm T fmen nbas  mend] e baw)
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{, Set receiver band switch S101 to the
game frequency band position as in step e.

NOTE

Assure that the locking devices on the
receiver frequency control Cl and the
transmitter frequency control C6 are
rotated fully counterclockwise.

g. BSet receiver frequency control Cl near
the desired receive and transmit frequency.

h. 8st receiver function switch 33 to the
CAL position., Turn receiver frequency control
Cl io the nearest multiple of 200 KHz and adjust
CAL conirol C7 for a zero beat note. Refurn
receiver functlon switch S3 to the same mode

i g LR SR R
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NOTE

When netting the trangmitter to the
receiver, RF GAIN control R1A should
always be at a minimum setting, just
sufficient to hear the beat note, If a
higher setting is used, the transmitter
may unknowingly be netted to a spurious
signal, I signals are interferring with
the netting operation, temporarily dis-

using the MO (master oscillator), Perform this
procedure afier completing steps a through j
of paragraph 4-2,

a, . Load the transceiver to the antenna
(refer to paragraph 4.7).

k. Set the transmiiter function switch 82
to the PH position and the receiver funetion
switch S3 to the PH position, Press the micro-
phone push-to-talk switch and speak into the
mierophone in a normal speaking voice, When

the vush-towtalk switeh 18 relepsed_the trans.

gy ar

j. I the transmitter is to operate on the
same frequency as the receiver, set transmitter
funetion switch 82 to the NET position and the

———- —= S — S ————— -

c. Receiver gain is adjusted with the AF
GAIN contrel R1B. The RF GAIN control RLA

——=Dania fankice orton £2 b0 o ME (ki - g2 S, v i
F

C8 until a zero beat note is obtained. The trans-
mitter is now set to the same frequency aa the
receiver, Return transmitter function switch S2
and receiver function switch 83 to the desired
mode of gperation,

k. Crystal-controlied operation requires
that the receiver be netted to the transmitter,
as described in stepa 1 and m,

1. Set the transmitter band switch Sl to
the appropriate band and crystal position, With
the antenna connected and the transmitter function
switch 52 in the PH (phone) position, press
the microphone push-to-talk switch and turn the
transmitter frequency eontrcl CB to the fre~
quency of the chosen crystal, Further adjust
the trangmitter frequency control C8& until the
meter indicates maximum output, The transmitter
is now crystal controlled and should be matched
to the antenna. Also, refer to paragraph 4-7.

m. Release the push-io-talk switch and
turn the transmitter function switch S2 to the
NET position and the receiver function switch
§3 to the NET CW position. Place the receiver
band switch 5101 to the same frequency band
as the transmitter. As the control passes the
remired frequency, a beat note will be heard.
Continue adjusting the receiver frequency control

1nii 2 Zgzo beat ig nhtajved. The,werajver
Tl ol

pogition as required.

4-3. MICROPHONE OPERATION (MASTER 08~
CILLATOR). The following procedure describes
microphone operation of the transceiver when

Always return the RF GAIN conirol
R1A to the fully clockwise position,
When this econtrol is not fully clock-
wise, the sensifivity of the recelver
is reduced, and weaker signals may

not be heard,

4-4, MICROPHONE OPERATION (CRYSTAL
CONTROL). The following procedurs describes
miecrophone operation of the transceiver during
crystal - controlled operation. Perform this pro-
cedure after completing steps k through m of
paragraph 4-2,

a, Set transmitter function switeh 82 and
receiver function switch S3 to the PH position.
Press the microphone push-fo-talk switch and
speak Into the microphone in a normal speaking
voice. When the push-to-talk switch is released,
the transceiver automatically returns to the re-
ceive mode,

b. Receiver gain is adjusted with the
AF GAIN control R1B, The RF GAIN contrcl
R1A should normally be fully clockwize and
only be readjusted in the presence of strong
signals which overload the receiver.

R1A to the fully clockwlse position.
When this control is not fully cloock-
wigse, the sensitivity of the receiver
is reduced, and weaker signals may
not be heard,



4-5, CW OPERATION (MASTER OSCILLATOR).
The following procedure deseribes CW operation
of the transceiver while using the MO (master
osciliator), Perform this procedure after com-
pleting steps a through j of paragraph 4-2.

a. Load the transceiver to the antenna
(refer to paragraph 4-7).

b, Set the transmitter function switch
82 to CW and the receiver function switch
S8 to the NET CW.

¢, Comnect the CW key to the MIKE/
KEY jack J1. When the key is pressed, the
transmitter 1s operating, and a sidetone will
Tr—] ol deg] i!" l’ W '&‘3— -

control. To eliminate this condition, turn the
RF GAIN control R1A counterclockwise until
the "pumping" ceases,

' 4-7, ANTENNA TUNER. The TR-9 Transcelver

antenna tuner is designed to match a wide range
of antennas. The ANT TUNE 1 control functions
to electrically lengthen the antenna to achieve
resonance. The ANT TUNE 2 switch S4 is omitted
from the circuit in position 1, Positions 2 through
12 iniroduce capacitances which achieve correct
matching to the antenna. When the BAT/OPER/
TUNE switch S5 is in the TUNE positon, a bridge
circuit measures the standing wave ratio on the
antenna, A null point indicates correct matching.
i wmqtandgfpmnd ig = wih
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maode,

d. Receiver gain is adjusted with the AF
GAIN controi RiB. The RF GAIN control RiA
should normally be used only in the presence of
strong signals, Strong signals will cause a
"pumping” sound due to the action of the auto-
matic gain control. To eliminate this condition,
turn the RF GAIN control RlA counterclock-
wise until the "pumping" ceases,

[
OPER/TUNE switch 85 is OPER (operate), which
allows the meter to read relative power oufput,
This reading is accurate only when the antenna
is matched to the trans¢eiver and may actually
increase when the antenna is out of tune, This
pogition indicates that the transmitter is de-
livering power to the load,

___4-f (W ORERSTION (CRWTAL CONTROJ\,

I

b, Set the transmitter function switeh 52
to CW and the receiver function awitch 83 to the
NET CW.

c. Connect the CW keyto the MIKE/ KEY
jack J1. When the key is pressed, the trans-
mitter is operating, and a sidetone will be
heard in the headphones or speaker, The vol-
ume of the sidetone may be adjusted with the
AF GAIN conirol R1B. However, the AF GAIN
control should normally be adjusted to con-
trol the gain of the received signal. In this
condition, the sidetone volume is suitable for
most operators, When the key is released, the
transceiver automatieally returns to the receive
mode,

d. Receiver gain is adjusted with the AF
GAIN control R1B. The RF GAIN control R1A
should normaily be used In the presence of strong
slgnala, Strong signals will cause a "pumping"
sound due to the action of the automatic gain

shO’;.lld be cut to the proi)er length as given
by the formula:

A/2 Dipole 488
L t: —— ——
Overall Length in fee frequency (MHz)

The coaxial cable feedlina may be any convenient
length but should be perpendicular to the hori-
zontal for best resulis, Figure 4-1 illustrates
a typical antenna installation, and table 4-1
provides approximate lengths for given ire-
quencies. Connect the antenna to the DOUBLET
coaxial socket on the front panel, Set the ANT
TUNE 1 control to 000 and the ANT TUNE 2 switch
84 to 1 or DOUBLET. When the tranamitter fine-
tion switch S2 8 setto PHpogitionand the micro-
phone push-to-talk switch is depressed and the
BAT/OPER/TUNE switch 85 is set to TUNE, the
meter should show a near zeroreading, indicating
a proper match to the antenna. If not, adjust the
antenna length unill the null is obtained. .

E——— v



Table 4-1, Approximate Lengths for Given Frequencies on
Typical Antenna Instaliation.

Frequency As2 Length A/2 Length Frequency X\/2 Length )/2 Length
Range {MHz) Feat Metera Range (MHz) Feet Meters
2.0-2.2 222 és 4.0 - 4.5 110 33.5

2.2~24 203 63 45-50 89 30
2.4~2.6 187 57 5.0 - 6,0 85 28
2,6-28 o 173 53 _ B0-70 T2 22
2.8-30 la1 49 7.0~ 8.0 62 19
3.0-33 148 45 8.0 - 10.0 52 18
3.3-3.8 135 41 10.0 - 12.0 42 13

36-40 123 37.5 |
INSULATOR Me INSULATOR
\ /4 - - A4
S o

INSULATOR
NYLON ROPE NYLONROPE
OR CORD {AS OR CORD (AS
REQUIRED) MULTIPLE STRAND COPPER  ppouiRED)

OVER STEEL CORE
ANTENNA WIRE OR

= N — ) IO Sikdcistielhilividiuts SN

50-OHM COAXIAL
CABLE (RG-8/U
OR RG-58/1)

TO TR-8 TRANSCEIVER

158~014510

Figure 4-1. Typical Antesina Installation,



4.p, FIFTEEN-FOQOT WHIP ANTENNA. The
whip antenna consists of a 15-foot whip, 8 feet
of lead-in wire, and a counterpoise system.
The antenna can be broken-down into lengths

15-foot whip is used from 2 MHz to 10 MHz.
One section is removed from the antenna above
10 MHz (see figure 4-2), Connect the antenna
lead-in wire to the ANT terminal, and the
counterpoise ground wire to the GROUND fer-
minal, Operate the transmitter in the PH (phone)
condition, To tune the antemna to the trans-
ceiver, ANT TUNE 2 switch 54 is set to position
2, ANT TUNE 1 control is then rotated to give
a minimum reading on the meter when BAT/
OPER/TUNE switch is in TUNE position. Press
the microphone push-to-talk awitch to allow
a signal to be transmitted, The approximate
settings indicated on the counter dial are pro-
vided in table 4-2, which lists readings for
a typical location. However, considerable vari-
ations may be encountered, and the readings
should be used as a general guide only. In cer-
tain circumstances, it may be necessary to
set ANT TUNE 2 switch 84 at other settings to
achieve a better match.

4-10, LONG WIRE ANTENNA. The long wire
antenna offers better efficiency and longer range
than the whip antennas., For greatest eificiency

|

cut the antenna to the lengths listed in table 4-3

\ and use an effective ground system, The antenna

i

"lengths provided are close to resonance, and the
antenna tuner is used to achleve final matching,

sition and ANT TUNE 2 switch S4 to position 1.
Rotate ANT TUNE i conirol to give 2 minimum
reading on the meter, Normally this setting will
be between 000 and 120 on the counter, I the
antenna is very low, or if there is a poor ground
return, it may be neceasary to use a shorter

- length of antenna from that listed in table 4-3.

;" This condition will be indicated when a tuning
null cannot be achieved or when the minimum
reading occurs with the tuner set to the 000
reading on the counter. A reactve ground sys-
tem may cause the tuning null to be very poor.
In-this case, rotate ANT TUNE 2 switch 54,
one step at a time, while readjusting ANT TUNE
1 control for a minimum reading on the meter,
The correet setting i3 indicated when the best
null ig achieved,

/" 4-11, RANDOM LENGTHS OF WIRE. The TR-§

Transceiver antenna tuner permits operation with
most lengths of wire, However, best results are
achieved with the antenna cut for the frequency

' of operation, The correct tuning procedure is

to turn the BAT/OPER/TUNE switch to TUNE
position, the ANT TUNE 2 switch S4 toposition 1,

REMOVE DNE
SECTION
ABOVE IQMHz

s

COUNTERFOISE RADIALS

GROUND SPIKE

108~D14565

Figure 4-2. Fifteen-Foot Whip Antenna Installation.
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o e ST oA ¥ AT U\ W i 1, L L .Y
2.0 880 3.8 19¢ 7.8 087
2.1 359 4.0 180 8.2 062
2.2 355 4.2 165 8.6 057
2.3 350 4.4 155 9.0 052
2.4 340 4.6 145 9.4 048
2.5 325 4.8 135 9.8 043
2.6 310 5.0 127 10.0 040
2,7 295 5.2 120 Ahove 10 MHzZ - Remove
2.8 280 5.4 114 one 3-3/4 foot section
2.9 270 5.6 108
3.0 260 5.8 106
31 250 6.0 095 10.4 048
3.2 240 8.2 090 10.8 041
3.3 230 8.4 087 11.2 038
3.4 220 6.6 083 11.8 035
3.5 210 7.0 080 12,0 030
3.6 200 7.4 075
Table 4-3. Long Wire Antenna Length Including Lead-in.
Frequency Lenpgth Length Frequency Length Length
Range (MHz) Feet Meters Range (MHz} Feet Meters
2.0-2.2 101 30.7 4.0-45 49 15.0
2.2-24 92 28.1 4.5 - 50 44 13.5
24-28 a5 25.9 50 -46.0 37 11,2
2,6-2.8 79 24.1 6.0 - 7,0 32 8.7
2.8 -3.0 74’ 22.% 7.0~ 8.0 28 8.5
3.0-33 67 20.5 8.0 - 10.0 22 6,7
3,3-3.6 62 18.7 10.0 - 12,0 18 5.6
3.6 -4.0 55 16.9

ANT TUNE 1 conirol is adjusted to the lowest
meter reading. This procedure is repeated, ad-
vancing the ANT TUNE 2 switch S4,a position
at a time, until the minimum meter reading is
achieved, It should be noted that many random
lengths of wire will prove highiy reactive at cer-
tain frequencies and will be difficult or critieal
to tune, If a satisfactory null is not achieved,
a different length of wire should be used, Nor-

mally, the greatest difficulty in achieving a ’

match wiill oceur when the wire is longer in
lengih than indicated in table 4-3 for the fre-
guency in use.

4-12, FIFTY-FOOT SLOPING ANTENNA. The
tuning procedure for a fifty-foot sloping antenna
is the same as the one used for random lengths
of wire (paragraph 4-11), To aid in finding the
correct control settings, the readings shown in

table 4-4 should be used first. Readjustment
will normally be required as the terrain causes
considerable variations in the antenna resonance,

See figure 4-3,

4-13, PACKSET ANTENNA. Although the built-
in anteana tuner permits loading into a variety
of lengths of antenna, greater radiation efficiency
is obtained when the matching network is part
of the antenna. This iz particularly true when
the antenna is short (packsget antenna),
The packset antenna offers an impedance
of approximately 18 ohms to the transceiver.
The addition of capacitance across the
transceiver antenna output terminal and the
inductance at the bottom of the packset an-
tenna forms an L network, providing a good
match between the transceiver and the pack-
get antenna,

‘11



Table 4-4, Antenna Tuner Settings for Fifty.Foot Sloping Antenna Operation,

Frequency Frequency

MHz= TUNE 1 TUNE 2 MHz TUNE 1 TUNE 2
2.0 210 8 5.6 090 8
2,2 190 8 5.8 00 8
2.4 170 8 6.0 110 7
2.8 180 5 8.2 100 7
2.8 160 4 6.4 110 6
3.0 160 1 6.8 100 ]
3.2 140 1 7.0 130 5
3.4 110 1 7.5 130 4
3.8 090 1 8.0 120 3
3.8 070 1 8,5 120 2
4,0 030 1 9.0 100 2
4.2 034 g 9.5 100 1
4,4 050 10 10.0 Q090 1
4,8 060 10 10.5 a70 1
4.8 oo 9 11,0 080 1
5.0 060 8 11,5 050 2
5.2 070 9 12.0 040 3
5.4 070 9

20° MINIMUM

AT AT AT A PR R R R AT R

IBE-Q14578

Figure 4-3. Fifty-Foot Sloping Antenna Installation,
12



4-.14, OPERATING THE PACKSET ANTENNA.
The Packset Antenna will operate from 2 to 9
MHz, To use the packset antenna, proceed as
follows:

a. Fit thepacksatantenna to the DOUBLET
coaxial socket, and fit the set to the body, It is
important to be wearing the set before tuning
adjustments are made,

b. Set the transceiver to the required fre-
quency and band of operation.

¢, Set ANT TUNE 1 contrcl to 000,

d, Set ANT TUNE 2 switch S4 according
to tahle 4-5,

€, Adfust the loading coil of the antenna
for maximum receiver noise, If the frequency is
low, the anterma should be tuned in the direetion
indicated on the antenna housing. K the frequency
i high, tune the antenna in the opposite direction,

f. Set BAT/OPER/TUNE switch to TUNE,
the transmitter function switchS2 to PH, andpress
the push-to-talk microphone switch. Adjust the an-
ten.na for a2 minimum reading on the meter, If

my’] 2530 o ohtrdangyyimd Y wgT
2 switch 54 to an adjacent position and readjust
the antenna until a null is obtained, The ANT
TUNE 2 chart is intended as a guide only, and
this control setling will vary according to the
terrzin and the size of the individual wearing
the set, Do not adjust the antenna with the BAT/
OPER/TUNE switeh in the OPER position or
damage may result to the transceiver.

g. For grezter antenna efficiency, a
grounding system is recommended when nsing the
packset antenna, The grounding system consists
of 10 feet of copper wire connected to the ground
post on the front panel of the transeceiver, with
the loose end irailing on the ground, A more
efficient system would be to connect the loose
end of the wire to a metal stake driven into the
ground.

Table 4-5. Antenna Tuner Settings for Packset Antenna Operation,

Set ANT TUNE 1 to 060.

Set ANT TUNE 2 to 10 at 2,1 MH=z
10 at 2.5
10 at 3.0
10 at 3.6

8 at 4,2 MH= 4 at 8.0 MHz
8 at 5,0 4at 9.0

6 at 8.0

8at 7.0

SECTION V
THEORY OF OPERATION

5-1. INTRODUCTION. Study the following para-
graphs carefully for a thorough understanding of
the theory of operation, A block diagram (figure
5~1) and schematic diagramga (figure 5-2) are
included in this section,

5-2, THEORY OF OPERATION (RECEIVER).
The receiver portion of the Model TR~9 Trans-
ceiver is a completely solid-state superhetero-
dyne receiver. A high degree of selectivity is
obtained through the use of a mechanical filter,
Excellent CW operation 18 accomplished by the
utilization of a balanced demodulator ecircuit in
which the beat frequency ozcillator is contained,
This type of detector cireuit gives excellent out-
put without the need for adjustment of RF gain
controls, except in cases of extreme overload.
The RF ampiifier is a bipolar transistor operated
in the common-emitter mode, A wide band toroi-
dal input transformer transforms the antenna im-
pedance to that of the hned circwits T101, T102
and T103, The secondary windings on these trans-
formers are coupled through the band switchS101

to the baze of the RF amplifier, The cutput tuned
cireuits T104, T105 and T108 couple the signal
to the mixer Q102, Note, the collector circuit of
the RF amplifier Q101 and the base circuilt of
the mixer Q102 share a common secondary
winding, The ogecillator utilizes a field eifect
transistor Q103 in order to obtain a high degree
of oscillator stabillty. A zener diode CR101
controls the oscillator voltage, allowing large
changes of supply voliage without excessive
frequency shift, Transistor Q104 isolates the
osciilator from the mixer., The mixer stage
Q102 producea the 455 KHz IF, which is fed
to L701 on the Noise Blanker PCT701. The IF
signal is coupled to the base of IF amplifier
Q703, through C705 and dicde CR704. Fulse
type noises appearimg on the IF signal are
detected by dicdes CR701 and CR702. The noise
pulses are amplified by Q701 and Q702, and
are applied to the anode of diode CR704. The
noige pulses are of sufficlent amplitude to mo.
mentarily switch "off* diode CRT04, thereby
preventing the noise pulses from reaching the

13.
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bage of I¥ amplfier Q703, The noise blanker
is guite effective in eliminating receiver inter-
ference caused by pulse type noises generated
from vehicular ignition systems., The output of
IF amplifier Q703 is fed %o mechanical filter
FL201, The output from the mechanical filter
is coupled to Q201. This stage, in turn, feeds
the second IF amplifier through transformer
T201. The second IF amplifier Q202 feeds the
balanced demodulator CR203,CR204 and AM de-
tector CR201, In addition, the capacitor divider
on the primary of T202 feeds the AGC de-
tector @203, This latter stage operates as a
class B detector, The knee of the AGC voltage
is controlled by variable resistor R215. This con~
trol adjusts the bias on Q203, CR202, a germanium
diode in the base circult of Q203, helps to sta-
bilize the stage against excessive temperature
variations. Q203 is direct coupled to Q204 which
operates as an emilter - follower. Note that
this stage 1s a PNP transistor. The compound
connection allows a fast-attack, slow-release
form of automatic volume control which acts
as follows, When a signal is applied to the base
of Q208, which is biased near the bottom por-
tion of its input-output curve, only the positive-
going half cycles cause amplification. As a re-
sult, the voltage at the collector of Q203 de-
creases on application of a signal, Thus, the vol-
tage at the base of Q204 alsc decreases with re-
spect to ground. However, the amplifier Q204isa

T mm e i e wawmn wr vam M rrvArw We mma Amamaprae

fier Q101, When the signal ceases, transistor
Q204 creates an open circuit. Capacitor C220
charges through R220. The delay time is, there-
fore, determined by the capacitor C220 and re-
sistor R220. The AGC voltage developed by Q203
is alsc applied to the base of the DC amplifier
Q801, This amplifier controls the currentthrough
meter M1l and will show the relative strength
of received signals. The beatfrequency oscillator
Q205 cperates at 455 KHz and supplies the BFO
voltage to the CW bhalanced demodulator, com-
prised of the diodes CR203 and CR204, Qutput
from the CW detector and the AM detector CR201
is selected by switch 83 which is coupled to

0. LIIQ )

pull transistors in the elass Bmode, Diode CR301
stabilizes the output stage against temperature
variations. Either headphones or speaker may be
used with the receiver. A calibrator is provided
in order that the receiver dial may be adjusted

{o the correct frequency. Capacitor C7 enahles
the dial to zero beat with the calibrator. The
calibrator oscillator generates a crysatal-con-
trolled signal every 200 KHz. Inductor 1204
and capacitor C234 increases the calibrator har-
monic oufput., During the transmit period, the
receiver is rendered inoperative by feeding a
mute voltage to the emitter of the second IF
amplifier, Q202 and through diode gate CR205
to the AGC line to remder the first IF ampli-
fier Q201 and the RF amplifier inoperative,
The audio amplifier is not muted in the CW con-
dition. This is to allow the CW sidetone 1o be
amplified and transmitted to the speaker or
headphones.

5-3. THEORY OF OPERATION (TRANSMITTER).
The.transmitter portion of the TR-9 Transceiver
is completely solid state. Field effect transistor
Q501 is a funed ocscillator that operates at
half. the transmitter oufput frequency, A link
winding in the drain oufput cireuit provides
feedback to the transistor gate. When crystal-
confrolled operation is required, 2 crystal is
inserted in series with the feedback link winding,
To obtain oscillation, the tuned cireuit must be
tuned at or near the crystal frequency. A buffer
stage Q502 isolates the oscillator from the
doubler cirenit. Both the buffer and the oseillator
stages are supplied from zener diode CRS501
with a regulated DC voltage, The doubler consists

cireuit select and pass the wanted frequency
to the push-pull class C output stage, The sig-
nal is introduced to output stage Q505 and Q506
through wide band transformer T502. The resis.
tor-capacitor combinations, in series with the
base leads, allow a constant current drive to the
transistors, assuring a higher degree of modu-
lation. A second wide band transformer, T503,
converts the push-pull output to a single ended
output which is then applied to the output tuned
circuits in the normal manner. The signal from
output stages Q505 and Q508 is fed to the tuned
circuits and then to the antenna through antenna
bridge Ll. When a doublet type of antenna is

,,gig AR -ﬁgm’l—p‘iﬁll.“ t..li i II . I

C41l. The entire bridge components consist of R9,
RS, Li, CB802, C603, CRE04 and CR60S. Diode
CRG604 samples the reflected currents, CR80B
tends to limit the voltage logarithmically to pre-
vent. the meter from reading off scale, while
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ter comprised of C408, 1401, C408, 1402, and
C412, The filter removes harmonics generated
in the clipping process. Amplifier Ql drives a
pair of class B modulators, 2 and Q3. Approxi-
and ig connected to the meter when switch S5 mately 20 watts of audio power is generzted to
is in the OPER position, This reading is only modulate RF driver Q504 and final amplifiers

capacitor C802 damps meter frequency sensi-
tivity, To enable the operator to know that the
transmitter is delivering power fo the autenna,
output at the antenna is sampled by diode CR603

contains the transmitter low level and
clipper stages.

is clipped by diode chppers CR401 and CR402
amplified by @402, and fed to the low pass fﬂ-

SECTION VI
CALIBRATION AND ALIGNMENT PROCEDURES

6-1, GENERAL. This section of the manual PCI01 through a 0.01 UF capacitor in series
describes calibration and alignment procedures with a 10K chm resistor. The following pro-
pr the receiver and transmitter sections of the cedures are required for alignment:

¥

u-—_______________________________ 3 ==
R A

£

c,
output.
3] _genprator 0.455 - 12.0 MFz . ‘___d. Remove the modulation from the gen-

a, Regulated 12.6-volt DC power supply Adjust L701 and T201 for maximum

capable of a 5 - ampere output

T203 untll the beat note is audible, 'I‘una the
core of T203 outward ifrom the coil until o8-

e. Calibrated general coverage receiver

) Eﬁuencx counter (ontioain

cillation ceases. Then tune the core inward

pwd? vanjtuwpognillsHon is,
= s J— hﬁ;_:—]ﬁ ﬂE“

h. Dummy load, 50-ohm non-inductive
resistance, capable of dissipating 20 watts

=L

8-5. CALIBRATION AND ALIGNMENT (RE=.
CEIVER)., Table 6-1providesreceiver calibration
and alignment freguencies for each band, and

i. Oscilioscope
the capacitor and coil involved in each align-

i 1 UL OT STAGTE  Wes wakatsirun

j. 8-chm speaker

ment, To calibrate and align the RF section
of the receiver, proceed as follows:

T

UYEU 1II'UIOl Ui CAUMITLT POy 1V
the iive twist-lock fasteners 1/4 turn counter-
clockwise and sliding the unit out of the case,

6-4, IF AMPLIFIER AND BFO ALIGNMENT.
Connect signal gensrator to terminal NO. § on

18

(50-ohm output) to the DOUBLET antenna jack,

b, Adjust ANT TUNE 1 controluntil coun~
ter reads 000. Set ANT TUNE 2 switch 34 to num-
ber-1l or DOUBLET positfon.












¢. Bet receiver band switch S101 band
to the desired band for alignment and calibration,

d, 3Set gignal generator to the low fre-
quency calibration point and the unmodulated
position, Switch the receiver to the NET CW
position, and tune receiver dial until beat note
from signal generator is heard, For example,
assume that the band of 2.0-3.6 MHz is to be
aligned and callbrated. I the dial reading is
not correct, adjust the slug in T107 untll the
dial reada the correct frequency (in this instance
2.0 MHz). Set signal generator to high frequency
calibration point (3.6 MHz) and adjust €132 until
the dial reading is correct. A zero beat note
indicates accurate adjustment.

e, The high andlowfrequency adjustments
are interrelated, and it is necessary to alter-
nate between the low and the high ends, adjusting
the inductance value at the low frequency cali-
bration point and the capacitance at the high
frequency point. Maintain signal generator voltage
as low as posaible to stay below the AGC
knee. It is advisable to sweep across the band
and ascertain that the calibration has been made
to the wanted signal, and not fo a spurious or
image signal. The same procedure is used on
the two higher bands.

1, Bet signal generator to the low fre-
quency alignment point shown in table 6-1 and
set the modulation percentage control to 30 per-
cent, Turn the receiver function switch 33 to
PH (phone) position,

gE. <Connect an AC voltmeter to the AUDIO
QUT jack J7,

h. Rotate RF GAIN control R1A fully
clockwise,

1,  Adjust alignment components, For ex-
ample, if the band of 2.0 - 3.8 MHz iz being
aligned, adjust T101 and TIi04 for maximum
cutput on the meter. Maintain signal generator
output at minimum voltage level.

j.  Set signal generator toupper frequency
alignment point and adjust (In the band of 2.0 - 3.6
MHz, for example) C102 and €118 for maximum
output on the meter, The high and low frequency
adjustments are interrelated, and it is necessary
to move alternately between the high and the low
enda, adjusting the inductance at the low fre-
quency alignment points and the capacitance at
the high frequency alignment points.
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z CAUTION

Beware of spurious and image signals,
The image signai will be found 910
KHz above the wanted =ignal and under
some circumstances, especially on the
higher frequency band, it ts possible
to accidentally align the receiver to this
frequency,

k, Repeat the above procedures onthetwo
higher frequenecy bands,

8.6, AGC VOLTAGE ADJUSTMENT. The auto-
matic gain control voltage must be preset for
correct receiver operation, To accomplish this,
proceed as follows:

a, Connect a DC VTVM to AGC-TEST
polnt on IF amplifier module PC201. This is
the larger printed circuit board in the receiver
section above the chassis,

b. With no input signal applied to re-
ceiver, adjust R215 untll +6 volts is obtained
at the test point. This adjustment seta the "knee" -
of the AGC system.

NOTE

There will be a short time iag between
the adjustment and the final meter read-

. ing.

6-7. SIGNAL STRENGTH METER ADJUSTMENT,
Use the following procedures for proper adjust-
ment;

a.  Tune receiver to 7 MHz,
b. Feed a 10 UV signal into the receiver,

c. With 83 in OPER position, adjust R805
until meter M) reads mid - seale,

6-8, CALIBRATION AND ALIGNMENT{TRANS~-
MITTER), Table 6-2 providea transmitter call-
bration and alignment frequencies for each band,
and the capacitor and coil involved in each align~
ment, To calibrate and align transmitter, proceed
as follows:

a. Connect the putlet from the DOUBLET

antenna jack J4 to a 50-chm dummy load and watt-
meter, Connect microphone to MIKE/KEY jackJ1.



Table 8-1, Recelver Alignment and Calibration Frequencies
and Alignment Components.

2.0 MHz - 3.6 MHz

Calibration frequencies 2 MHz, 3.6 MHz
Calihration components T107, C132
Alignment freguencies 2 MHz, 3,6 MHz

Alignment components T101, T104, C102, C118

3,8 MHz - 8,6 MHz

Calibration frequencies 3.6 MHz, 6,6 MH=z
Calibration compeonents Tio08, C134
Alignment frequencies 3.8 MHz, 6.6 MHz

Alignment components T102, T105, C104, C118

6.6 MHz - 12 MHz

Calibration frequenctes
Calibration components
Alignment frequencies
Alignment components

8.6 MHz, 12 MHz
T109, C138

8.6 MHz, 12 MHz

T108, T106, C108, C120

Table 8-2. Transmitter Alignment and Calibration Frequencies
and Allgnment Components,

2.0 MHz - 3.8 MHz A |

walihration and allenment freouencies 2 MH=~ 16 MH=z

Calibration and allgnment frequencies 6.6 MHz, 12 MHz

Calibration components

Altgnment components

T5, C10
T8, C186, T11, C19




b. Obtain a general coverage receiver
fitted with a BFO, and couple this recelver
loogely to the oscillator portlon of the trans-
mitter. For sufficient coupling, the receiver
antenna wire is generally placed near the TR-9
tranamitter oscillator.

¢. First, align the band of 6.6 - 12 MHz,
Set transmitter band switch S1 to the MQ po-
aition in the band of 6.6~12 MHz. Tune the
transmitter frequeney control C8 to read 8.6
MHz on the frequency dial, Set the transmitter
function switch OFF/PH/NET/CW tothe NET/CW
position, Adjust the ANT TUNE 1 control until
the counter dial reads 000. Also, set the ANT
TUNE 2 switch 84 to position i.

d, Tune the coupled receiver until the aig-
nal from the transmitter oscillator is found and
a zero beat tone is heard. If the frequency is not
correct, adjust core of T5 until the frequency
is correct with the dial reading, If greater
accuracy ia required, a frequency counter should
be used,

NOTE

If a frequency counter is used, the
frequeney read will be one-half the re-
quired frequency. It i= also important
to remember that when using the re-
ceiver, signals will be heard st all har-
monics of the oseillator, For example,
if the dial iz set at 6.6 MHz, signals may
be heard at 3,3 MHz, 6.6 MHz, 9.9
MHz and 80 on, It is important that
the correct frequency be used,

e, Set transmiiter frequency control C6
and the coupled receiver to 12 MHz. If a signal
is not heard, tune capacitor €10 until the signal
is zero beat.

f. Since there is interaction between the
low and the high ends of the band, the procedures
described in steps d and e should be alternated,
The core of TS is adjusted only at the low fre-
quency end of the dial, and the capacitance of
C10 at the high frequeney end of the dial,

g. Rotate transmitter function switch S2
to PH. Set transmitter dial to 6.6 MHz and press
push~to-talk microphone switch. An output should
be indicated on the watimeter. Adjust alignment
cores of T8 and T11 for maximum output,

h. Release microphone switch and tune the
transmitter frequency contrel C6 to read 12 MHz
on the frequency dial, Press the microphone
switch and adjust alignment capacitors C16 and
C18 for maximum output,

i, Since there is interaction between the
low and the high ends of the band, the procedures
described in steps g and h should be alternated,
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The cores of T8 and TlI are adjusted only
at the low frequency end of the dial and the
capacitors Cl16 and Cl19 at the high end of the
dial.

j.  Tune transmitter frequency control C8
to read 10 MHz on the frequency dial. Press
pusih-to-talk microphone switch and adjust drive
capacitor C5C1, located on PC501, for 10 watis
output, Repeat steps b through 1,

k. To align the other two bands, use the
procedures ouilined in steps b through i using
the capacitors and coils shown in table 8-2.

1. Switch backto the lowest frequency band
and check the power output. Qutput should gen-
erally be limited to approximately 10 to 13
watts. Higher power outpuis may cause diffi-
culty in fully modulating the output. Correct
adjustment will be obtained when the power
output remains subatantially constant from 2
MHz to approximately 10 MHz. Some fall-off
in power output may be expected above 10 MHz,
A compromise setting of drive control C501
may be required to stay reasonably close to
recommended power oufput of 10 to 13 watts
over the range of 2 to 10 MHz,

6-9., ANTENNA BRIDGE ADJUSTMENT. To .
adjust the antenna bridge, proceed ag fol- |
lows: conneet a 50-ohm dummy load to the ~
DOUBLET antenna jack J4, Set the transmitter
band switch S1 to the MO positicn in the 3,6 -
6,6 MHz band, Tune the transmitter frequency
control C8B fo read approximately § MHz on
the transmifter frequency dial, Set the BAT/
OPER/TUNE switch to the TUNE, position, acty-
ate the transmitter, and adjust R8 until the
meter reads zero.

§-10. MODULATION ADJUSTMENT. Adjustment
of the modulation level should be undertaken only
after the itransmitter has been calibrated and
aligned. This is accomplished as follows:

a, Comnect a 50-chm dummy load to the
DOUBLET antenna jack., Set ANT TUNE 1 con-
trol until the dial reads 000 and rotate ANT
TUNE 2 switch to position 1. Any convenient
frequency in the band of 3.6-6.6 MHz may be
used,

b. Bet transmitter function switch S2 to
PH zand observe that the transmitter is fimetioning
correctly,

¢, Connect an oscilloscope to the transe
mitter output and set the oscilloscope vertical .
amplifiers to 2 em or half of the amplitude
normally displayed,



d. Whistle into the microphone and adjust
the audlo gain control R410 until the carrier
is reduced to zero, but not actually broken
between each cyele of superimposed audio, If
the carrier is 100-percent modulated (figure 8-4),
the oscilloscope amplitude will exactly double,
The ratio of increased amplitude to carrier ampli-
tude is a measurement of the modulation per-

POOR MODULATION

centage, Because the input to the final ampli-~
fier varies somewhat across each band, and
from band to band, a compromise setting must
be found, Overmodulation will cause severe
interference to other channels; undermodulation
will not allow the signal to pass during noisy
gituations, A good compromise setting is usually
above 70 percent.

OVER-MODULATICN

6 -M4509

Figure 6-4, Modulation Waveforms.
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