switch position when operating S5B tomonitor the
SSB transmissions. The microphone gain control
setting will be found to be less critical because
of the compression action of the AALC circuitry;
however, the actual control setting still depends
upon the type of microphone, the operator'svoice

chamnoabo oo A T A rating hohite Qe
CHATACIETISUC 9, andi 115 Operaling 020118, ouill-

cient microphone gain has been built into the
Model SR-2000 Transceiver to handle the usual
range of levels associated with communications
type microphones,

E. Release the microphone switch button.
The transceiver returns to the receive function
and the plate current drops te zero. The meter
on the transceiver now monitors the strength of
the 1ncoming signals in the usual "S" umts of
measurement; S-9 represents approximately a
50-microvolt signal.

F. HIGH POWER 38B OPERATION. When
operating single sideband, two power input levels
are available. The tune-up and low power sideband
cperation are carried out with the High Power/
Low Power switch on the Model P-2000 Power
Supply set at SSB LOW POWER-CW-TUNE (1700
VDC supply voltage). When operating with single
sideband phone transmissions the operator may
use the S5B HIGH POWER position (2700 vDC
supply voltage), after he has determined that the
low power operation is performing to his satis-
faction. Do not tune-up or transmit continuous
carrier signals (CW) in the S83B HIGH POWER
switch position. There are no final amplifier
lpading tests or adjustments required when
switching frotn low power tohigh power operation.
The only change in control setting that may be
required is an increase in the AF control setting
to accommodate the higher pla_te voltage Again

d.u]ubL for the AAL.I'\J ineter UEIIELLlUIl 01l voice

peaks. Always switch to 58B LOW POWER-CW-
TUNE to make any tuning adjustments.

5-7. VYQICE CONTROLLED 55B OPERATION.

The operating procedures outlined for basic
transmitter tune-up (paragraph 5-4) and push-to-
talk sideband operation (paragraph 5-6)alsoapply
for voice controlled single sideband cperation. The
following adjustments, therefore, are intended to
apply only to the adjustment of the VOX control
system.

To avoid unintentional transmission while
adjusting the VOX systemn controls, set the AF
{transmutter group) contrel at zero (Full CCW)and
press the HIGH VOLTAGE OFF button to disable
the final amplifier plate supply.
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A,  Turn the four transceiver calbinetcover
screws 1/4 turn to loosen the fasteners and lift
the top cover clear to gain access to the VOX
controls.

B. Initially §e the VOX DELAY and ANTI-

1 L
1
i

]

C. 8Set the OPERATION control at VOX
and the FUNCTION control at either the USB or
LSB position.

D. Turn the YOX control clockwise, while
talking inte the microphone, until the VOX control
relay closes on the first syllable of speech. The
transceiver will transfer from receive mode to
transtmt mode when the relay closes. Use just
enough VOX gain to accomplish the desired
results, too much gamn will make the system
over sensitive to speaker feedback and too little
sensitivity will place a relatively igh signal level
at the antenna change-over relay contacts at the
time it switches over to transmit.

E. Adjust the DELAY control for the de-
sired drop-out delay. The delay period increases
as the DELAY control is turned clockwise. The
delay period should be long enough to prevent
change-over hetween words but not long enough to
tiss the other operator's quick reply.

F. Set the receiver AF control for the
desired listening level and advance the ANTI-
TRIP conirol (clockwise) until the received signals
do not actuate the VOX conirol relay. Excessive
anti-trip gain or a major mcrease in the estah-
lished lhisteming level may lock out the voice

control system.

G. Wwith the VOX controls adjusted, either
method of control may be selected by setting the
OPERATION control at MOX for manual control or
at VOX for voice control. Toplace the transmatter
in operation, restore the high voltage and reset
the transmitter AF gain control watching the AATLC
metering as you speak into the microphone.

H. Replace the cabinet cover and turn the
screws 1/4 turn clockwise to lock the cover in

—lacma

place.

NOTE

Some microphones, equpped for push-
to-talk contral, have shorting contacts
in the switch to disable the microphone
element when the push button is
released. VOX operation will not be
feasible unless this circuitry 1s dis-
conmected within the microphone.



SECTION VI
THEORY OF OPERATION

6-1. GENERAL.

The Model SR-2000 Transceiver consists
of adouble conversion receiver and double conver-
sion transmitter. To achieve true on frequency
transceiver operation, the VFO, heterodyne
crystal oscillator, and carrier frequency oscil-
lators all contribute to the transmit and receive
functions. In addition, the 6,0 — 6.5MCIF amph-
fier and 1650 KCIF amplifier stage associated with

J—— PR aR——] e s Lo
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Circuitry that would he compromised, per-
formance wise, to accomplish common usage
between the transmit and receive function is
avoided 1n the design of the Model SR-2000
Transcerver,

Refer to figure 9 for the block diagram
of the system and to figures 21 and 22 for
schematic details.

6-2, RECEIYER SECTION.

The signal (fl} at the antenna connector is
fed to the receiwver RF amplifier stage (V1)
through the antenna change-over relay (Kl)
located in the trangmitter final amplifier section.
The signal 1s amplified and passed on to the
first receiver mixer (V2A)}, where 1t i:s hetero-
dyned to frequency (f2) which 1s the difference
between the heterodyne crystal oscillator (v12)
frequency (Xl) and the signal frequency (f1}. The
resulting variable IF signal (f2) falls between
6.0 MC and 6.5 MC. The RF amplifier and first
receiver mixer tuned eircuits are selected by
the BAND SELECTOR switch and tuned by the
PRESELECTOR control capacitor.

The variable IF signal (f2) is amplified by
a broad band IF amplifier (V3A} and then hetero-
dynad to the second IF freguency of 1650 KC (£3)
by mizxing with the VFQO (variable freguency
oscillator} (VI3 and V4B} in the second receiver
mixer (V4A).

With the NQISE BLANKER control set at
OFF, the second IF signal (f3} is amplified by
the first 1650 KC IF amphfier and blanker stage
(v6) 1n a conventional manner. When the NOISE
BLANKER control 1s adjusted for maximum
noise rejection, the noise amplifier stage (V5a)
samples and amplhifies the 6.0 to 6.5 MC noise
and signal (£2). The signal and noise pulses in
this path are then detected and shaped into

posgitive going pulses with diode CR7. The de-
tected signal, which 18 now predonunantly noise
pulses, is amplified by the pulse amplifier stage
{(V5B). The negative going pulses are then fed
to grid No. 3 of the pentagrid type first 1650
KC IF amplifier and blanker tube {v6} with diode
CR6 acting as a steering diode toprevent positive
pulses from reaching grid No. 3. Pulse modula-
tion of the IF amplifier and blanker stage, momen-
tarily interrupts the second IF signal {3} during
noise bursts with no apparent discontinuity of
reception because of the relatively short pulse
duration,

The 1650 KC IF signal (f3) now passes
through the crystal lathice filter (FL1) to further
reject the unwanted signals on either side of the
desired signal and is againamplified by the second
1850 KC IF amplifier {V7A). At this stage the
signal path is split, one path feeds the signal to
the product detector (V9A), the other path feeds
the signal to the AGC amplifier stage (VBA).

The product detector stage [VIA) hetero-
dynes the 1650 KC signal (f3} with one of the
two carrier oscillator frequencies (X3) to shift
the signal frequency to the audio frequency
range. The choice of earrier oscillator frequency
(X3) determines whether the upper sideband or
lower sideband group of frequencies are detected,
since the crystal lattice filter response relative
to the carrier frequency (X3) causes the unwanted
sideband group of frequencies in each case to be
rejected before reaching the product detector.

Normally, shifting the carrier oscillator
frequency (X3) to obtain upper and lower sideband
reception would also entail shifting the receiver
dial setting to receive the opposite sideband of
a signal frequency (f1} at the antenna input.

The Model SR-2000 system shifts the VFO
frequency (X2) electrically with waricap CRI13
when the 1651.550 KC carrier oscillator frequency
is switeched on for upper sideband reception {or
transmisgsion). Shifting the VFO irequency by an
amount equal to the difference hetween the two
carrier oscillator frequencies (X3}, or 3 KC, the
received suppressed carrier frequency ({1} 1s
received at the same dial setting for both upper
and lower sidebands.

The 1650 KC IF signal (£3) fed to the AGC
amplifier stage (VBA) ts amplified and detected
1o supply the negative DC bias voltage (AGC) used

-2t
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to control the gamn of the receiver RF amplifier
stage (V1) and first 1650 KC [F amplifier and
blanker stage (V6). The signal level at which gain
control takes effect is controlled by the AGC
THRESHOLD control R46,

The detected aucdho frequency signal ampli-
tude is conirolled by the AF gan control, R4B,
and amplified to speaker level by the first audio
amplifier stage (V9B}and audio output stage (v15).
Two audio output 1mpedances are available for
external use:; 500 chms at the phono jack at the
rear apron or 3.2 ohms at the PHONES jack on
the front panel.

6-3. TRANSMITTER SECTION

The audio frequency signal ({5} generated
by the microphone 1s amplified with a three stage
audio amplifier (V19A, VI9B and V14B). The
aydio frequency signal ({5} then modulates the
selected (USB/LSB) carrier oscillator signal (X3)
1n the balanced modulator stage (CR19 and CR20)
to produce a double sideband suppressed carrier
signal (f3) near 1650 KC. The double sideband
signal (13} isthen amplified by the [irst 1650 KC TF
amplifier and blanker stage (V&) with the blanker
gsystem disabled during the transmit function.

The unwanted sideband of the double side-~
band signal is attenuated by more than 50 DB as
the signal passes through the crystal lattice filter
(FL1} and a single sideband suppressed carrier
signal results. The signal 1s blocked for the
transmit function at the second 1650 KCIF ampli-
fier stage (V7A) with as voltage switching and
the signal proceeds on to the first transmtter
maxer stage (VZB).

At the first transmitter muxer stage the
signal (f3) 1s heterodyned w:ith the VFO carrier
frequency (X2} to produce a signal frequency ({2}
in the 6.0 to 6.5 MC {frequency range. The signal
frequency filters through the bandpass circuits
of the 6.0 — 6.5 MC IF amplifier (V3A) and on to
the second transmitter mixer (V11A) because in
the transmit mode 1t is blocked at the second
receiver mixer (V4A).

The intermediate frequency signal ({2} is
again heterodyned with the heterodyne crystal
oscillator frequency (X1} to produce the final
transmitter output signal frequency (fl1). The
signal at output frequency (f1} 1s amplhified by the
transmitter driver stage (V18) and final amplifier
stage (V16 and V17) to the desired power level.

The output signal is fed through the PI
network in the final stage to transform its im-
pedance to the antenna transmission line
impedance (50 ohms nominal}, and fromthe output
of the PI network it 1s conducted through the
antenna change-over relay (K1} to the common
antenna connector.

6—4. RIT CONTROL.

Receiver Incremental Tuning 1s applied at
the VFQ stage since this stage 1s one of the three
frequency determining elements in the system for
hoth the iransmit ard recewve function.

The varicap {CR13) in the VFO stage 18
a solid state device whose effective capacity
varies with the DC bias potential applied across
its terminals. By carefully regulating the bias
supply potential with the zener diode (CR14) to
obtain freqguency stability, the VFO frequency may
be varied a small amount with a potentiometer
type control.

For normal operation as a fransceiver
system, the CAL ADJ. potentiometer (R90) 1s
used to set the VFO frequency as a dial cali-
bration control, When Receiver Incremental Tun-
ing (RIT) is desired, the VFO frequency 1s con-
trolled by setting the varicap bias with the RIT
panel control (R81}. The varicap bias voltage
is switched by the VOX relay (K2) so that the
CAL ADJ, potentiometer (dia! calibration) seis

tha 7T fo 2t ittin
the VPO frequency when transmitting, regardless

of the RIT ON/OFF panel switch (37) setting.
This, of course, keeps the transmutter at the
dial frequency and allows independent tumng of
the receiver for a few kilocycles either side of
the dial frequency when desired.

6-5. METERING.

The transceiver circuits are metered by
three meters, one multipurpose meler in the
Maodel SR-2000 wnt and two meters in the Model
P-2000 Power Supply unit. The two meters in
the power supply umt momtor the final amphifier
plate voltage (0-5 kilovolts DC) and the plate
current (0-1 Ampere). The meters are connected
mto their respective circuits at a low potential
point to avold an operational shock hazard.

The multipurpose meter (M1) 1n the Model
SR-2000 Transceiver unit has a three-position
gelector switch (S2) which provides for metering
the system as follows:

In positions No. 1 and No. 2 the meter is
connected 1nto a bridge circuit with the meter
amplifier tube (V6B} forming one arm of the
bridge and the METER ZERO control RIiZ0
providing the meter zero adjustment arm for
bridge balance.

When the transcelver is in the receive
mode, the AGC wvoltage developed on signal 1s
fed to the meter amplifier tube grid to unbalance
the bridge and provide a log scale deflection for
metering antenna signal levels. The meter 1s
calibrated in the customary "S"" uniis up to 3-5
and in DB over 35-9 with S-9 representing
approximately 50 microvolts at the antenna ter-
minais.
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When the transceiver is in the transmut
mode, switeh position No. 1 connects the meter
amplifier tube grid to the dicde detector (CRI16)
circmit 1in the output of the final amplifier stage
which reectifies a portiecn of the RF voltage
developed across the antenna transmission line.
(Diode CR17 1n this circuit is a directional gate
to keep the resistor R103 from loading the AGC
buss.} The meter scale 18 not calibrated in volts
RMS for this application since the tune-up pro-
cedure requires only that the operator knowwhen
he has obtained maxzimum RF voltage across the
antenna terminals.

When the transceiver is in the transmit

mode, switch position Noo 2 eonneets the meter

LRARE B posinion & QUINCCLS W newcl

amplifier tube grid to the AALC control grid
voltage buss. The meter then measures the AALC
grid voltage developed when the final amplifier
gtage 15 drniven into the grid current levels
during 38SB operation. No calibrated meter scale
is required toc monitor the AALC action since the
meter deflection obtained 18 used only to indicate
the presence and not the value of grid current on
voice peaks,

In switch position No. 3 the meter circuit
is active only in the transmit mode. The switch
has now taken the meter out of the bridge circuit
and connected it to the final amplifier screen
voltage supply to meter the screen grid current
in a conventional meter shunt type ecircuit. Re-
sistor R118 in the transceiver unit and resistor
R318 m the power supply unit form the shunt
resistor complement with the metering taking
place in the pround return side of the screen
voltage supply. The meter scale carries a 0-25
milliampere calibration to monitor the screen
current drawn hy the final amplifier tubes.

6—6. AALC SYSTEM.

The Amplified Automatic Level Control
circuits are in effect only in the transmit mode.
To properly employ the peak power capability
of the linear power amplifier, the stage must be
driven up to and slightly into the control grid
current region and yet not over-driven into
unwanted distortion known as "flat-topping™' the
envelcpe.

AALC action goes into effect when trans-
mitting single sideband signals at peak levels
where control grid current begins to flow in the
final amplifier tubes (V1§ and V17). The grid
current pulses penerate a small signal voltage
acrass the resistance in the bias supply BIAS
ADJ. control (}_{114) The Sigﬁal voitage is '&.l."l‘ipli-
fied to usable levels by the AALC amplifier
tube (V3B} and then rectified by dicdes CR4 and
CR5 to become a varying DC bias voltage. The

-

bias voltage is then fed to the 6.0 — 6.5 MC IF
amplifier stage (V3A) grid ic reduce the stage
gain as the AALC has voltage increases. The
control voltage is alsc fed to the meter amplitier
tube (V8B) grid to actuate the meter as a
warning device. {METER switch set at AALC)
The "AVC" action on the IF amplifier stage
makes the transition from desired drive level
to over-driven less critical and a smoother more
powerful sipnal results,

6-7. VYOX CONTROL.

The Model SR-2000 Transceiver features
automatic control of the receive-transmitchange-
over function for either 3SB phone or CW code
operation. For either mode of operation, automatc
control is placed in operation when the OPERA-
TION control is set at VOX. When operating
SSB the change-over from receive to transmait
starts with the f{irst syllable spoken into the
microphone. The audio signal (f5) is amplified
by the hrst and second microphone amplifier
stages (VI19A and V19B) and the VOX amplifier
stage (V20A). The amplified audic signal (f5),
with its gain adjusted by the VOX control (R150},
is then rectified with diodes CR21 and CR22Z.
The positive DC control voltage developed 1s
applied to the grid of the relay amplifier stage
(V20B} to actuate the VOX control relay K2
placing the transmitter on the air.

The diode load resistors R154 and R155
(CELAY contrel} and the storage capacitor C210
determine the drop-out time or delay available
to keep the transmitter active between the spoken
words by sustaining the positive DC control
voltage supplied to the relay tube grid.

The sound from the recewver's speakerthat
reaches the microphone would normally trigger
the VOX relay whenit wasn'twanted. To avoid thas
condition, a sample of the receiver audio (f4) 15
taken from the plate of the receiver audio output
tube (V15) and rectified with diede CRI15 to
develop a negative DC anti-trip voltage,

This potential when adjusted for correct
amplitude by the ANTI-TRIP control (R83} and
fed to the grid of the relay tube (V20B) cancels
the positive DC control voltage generated by the
VOX dicdes in the microphene amplifier stages.
As a result the relay does not close when the
microphone picks up sound from the speaker.
When the operator adds his voice to the system,
however, the positive DC control voltage developed
by the vOX amplifier dicdes increases and exceeds
the established anti-trip potential and the relay
closes as desired.



When operating with keyed CW, the change-
over from receive to transmit starts with the
closing of the key, The keying system operates
on the bhlocked-grid keying principle, therefore
when the key is closed, several stages in the

transmitter are keyed ON simultaneously; namely,
the transmitter driver stage (V18) the second
transmitier mixer stage (V11) and the sidetone
amplifier stage (V7B). The keyed sidetone
gignal (X4} is fed into the second microphone
amplifier stage (V19B) as well as the speaker,
through the output transformer (TS}, for sidetone
monitoring purposes, The sidetone signal fed to
the second microphone amplifier stage (V19B}

passes through the VOX amplifier and rectifier
circuits to actuate the VOX control relay {K2)
in the same manner as for S8B VOX control,
The anti=trip circuit is disabled by the OPERA-
TION switch (S4A) 1n the CW position smce its
function 15 not required for CW operation,

The VOX delay circuits, for CW operation,
hold the transmitter in the active state between
short breaks during CW keying but will release
the control relay for receiver operation at the
end of transmission. The delay period for CW
control is adjusted, as for 3SB, by the DELAY
conirol (R155),

SECTION VIl
SERVICE DATA

WARNING

LETHAL VOLTAGES ARE PRESENT
IN THE MODEL SR-2000 AND MODEL
P-2000 UNITS. NEVERDEFEAT THE
SAFETY INTERLOCKS OR WORK
INSIDE THE CABINETS WITH

PRIMARY POWER CONNECTED.

7-1. COVER AND CHASSIS REMOVAL.

A, Top Cover R~moval,

Loosen the four top-cover screws 1/4
turn only and lift cover clear. To replace the
cabinet cover, Line up the plastic nmuts with the
cabinet slots, seat the cover and tighten the
cover serews 1/4 turn only, The plastic nuts
can be damaged by over tightening,

B. Bottom Cover Removal,

Remove the four bottom cover screws
Iocated near the cabinet feet and remove the
cover, Should the mounting screws be misplaced,
use 6-32 x 3/16 inch replacement serews. Screws
longer than 3/16 inch will bottom against the
chassis before securing the bottom cover.

C. Chassis Removal,

Disconnect all rear chassis cables,
Remove both top and bottom cabinet covers. Re-
move the four cabinet screws at the bottom of
the cabinet, near the corners of the chassis, and
carefully slide the chassis and panel assembly
out the front of the cabinet,

7-2. TUBE AND DIAL L AMP REPLACEMENT.

Access to all tubes, except the two final
amplifier tubes, may be had by removing the top
cabinet cover. Refer to paragraph 7-1A.

To service the dial lamps, the panel and
chassis assembly must also be released fromthe
cabinet and shifted forward far enough to expose
the dial lamp assemblies, Remove the four rabinet
screws at the bottom of the cabinet, inthe corners
of the chassis, to release the chassis assembly,

7-3. FINAL AMPLIFIER TUBE REPLACEMENT,

Access to the final amplifier tubes may be
had by removing the top cabinet cover (paragraph
7-14A) and removing the final amplifier compart-
ment cover, held in place by live screws, Note
that the rear edge of the compartment cover is
chipped to the rear lip of the chassis structure,
When replacing the cover, be sure to engage
the clip properly and line up the interlock stud
on the cover with the interlock plunger before
replacing the mounting screws,

The power tubes may be hifted straight up
out of their sockets after disengaging the plate
clips and moving the parasitic suppressors toone
side. The tube chimneys need not be disturbed.
Do not disturb the neutralizing tab near the
plate of tube V17,

CAUTION

BE EXTREMELY CAREFUL WHEN
REMOVING COR INSERTING THE
TYPE 8122 POWER TUBES. CARE-
FULLY ALIGN THE BASE AND SGC-
KET KEYING AND INSERT THE
TUBES GENTLY INTO THE
SOCKETS. MAKE SURE THE TUBES
ARE PROPERLY SEATED AND THE
PLATE CAPS ARE RECONNECTED
SECURELY,
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7-4, PLATE CONTROL RESTRINGING PROCEDURE.

Femove the cabinet top cover (paragraph
T-14) and final amplifier compartment cover
{five screws), to gainaccess tothe PLATE control
drive mechanism. Note that the rear edge of the
compartment cover is elipped to the rear lip of
the chassis structure. When replacing the cover,
be sure to engage the clip properly amd line up
the interlock stud on the cover with the interlock
plunger before replacing the mounting screws.

Restring the plate capacitor drive system
with 50 pound test dacron cord or equivalent,
following the arrow and letter sequence in figure
10. Maintain a gpring expansion of approximately
1/2-inch on the dial cord spring.
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‘ PLATE
I l:.ih.?'r{m
- PULLEY
)

—
®

FRAONT PAKEL WIEW

BRIVE MECHANISM SHOWN

I FULL COUNTER CLOCKWISE
POSITION, PLATE CAPACITOR
AT WANIMUM CAPACITY

Figura 10, Plafe Contnl Restringlng Diogram.

After completing the stringing operation,
rotate the PLATE control knob counterclockwise
until the plate tuning capacitor is completely
meshed (maximum capacity) and, i necessary,
loosen the knob set serew and re-index the koo
at 1 on the panel calibration scale.

7-5, TROUBLESHOOTING.

In the design of this transceiver, full con-
side ration was given to keep maintenance problems
at an ahsolute minimum. As in all well designed
electronic egquipment, mainteénance and repair
problems are generally confined to the choecking
and replacement of tubes and semicondoctor
devices which may become defective. Millunctions
of this nature are usually easily isolated and
corrected. However, it is entirely possible that a
more obscure malfunction may arise. In this
event, anly thoroughly trained technical personnel
ghould attempt to service equipment of this
complexity,

A recommended aid to troubleshooting the
Model SR-2000 Transceiver isagendéral coverage
peceiver which can be used to provide o quick
check on the various oscillator circuits within
the SH-2000. A lead conpected to the amtenna of
thiz receiver, when placed in the proximity of
the pscillator tube in the circuit to be checked,
can determine the presence or absence of signal
from the stage in guestion.

If a malfunction occurs when operating on
one particular band and/or mode of operation,
the unit should be checked on all other bands
and in all other modes of operation to isolate the
difficulty. A careful study of the block diagram
(figare 9) will give a quick clue as to which tubes
ghould be checked. The voltage and resistance
charts {figures 11 and 12) and schematic diagrams
{fgures 21 and 22) will also aid in isclating and
correcting a malfunction,

7-f., SERYICE AMD OPERATING QRUESTIONS.

For further information regarding operation
pr servicing of the Model SR-2000 Transceiver,
contact the dealer from whom the umt was
purchased. The Hallicrafters Company maintains
an extenzive system of Authorized Service Centers
where any required service will be performed
promptly and efficiently at nocharge if this equip-
ment is delivered to the service conter within
90 days Irom date of purchase by the originil
buyer and the defect falls within the terms of the
warranty, It is necessary to present the bill of
gale in order to establish warranty statua. After
the expiration of the warranty, repairs will be
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Figore 12. Model SR-2000 Resistance Chart.
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Figure 12, Model 58-2000 Rexlstonce Chort.



