The Model SX-146

156-005901

Figure 1. Hallicrafters’ Model $X-146 Receiver.

SECTION |

GENERAL DESCRIPTION

is an SSB-CW-AM

communications receiver having the following

features:

Single signal conversion with pre-
mixing on 40,15 and 10 meters,

Transceive operation with companion
Model HT-46 transmitter/exciter.

Six section 2.1 KC crystal lattice fil-
ter for maximum selectivity on single
sideband,

Provisions for plugging in 0.5 KC CW
filter and 5.0 KC AM filter.

9.0 MC IF system virtually eliminates
image signals,

Crystal controlled beat frequency os-
cillators.

® Coverage of most frequencies between
3.5 and 30.0 MC (with external vari-
able or crystal controlled oscillator).
® Constant tuning rate on all bands,

® A high order of electrical and mechan-
ical stability,

® Smooth flywheel tuning,

® Frame grid RF amplifier.

® Low noise triode mixer.

® Excellent cross-modulation and over-
load characteristics,

® Product detector for SSB/CW; envelope
detector for AM,

® Series type AM noise limiter,

® Compact in size, light in weight,



SECTION 1l
TECHNICAL SPECIFICATIONS

Tuning Ranges:

1), (P e 3.5 to 4.0 MC

0. G PP 7.0 to 7.5 MC

20M .. ... P 14.0 to 14.5 MC
I5M . ........... e et 21.0 to 21.5 MC
.0 101 28.0 to 28.5 MC
0. ee.e.... 2851t029.0MC
*I0M ......... PP 29.0 to 29.5 MC
8 (1) e 29.5 to 30.0 MC

*Crystals not supplied with receiver (optional).

IF FLEQUENCY & v v v v oo veeoncnsnns 9.0 MC (8999.5 for 0.5KC filter),

Reception Modes . ....... wevese.. AM-CW andSSB.

Sensitivity AM . . ... .0eueennn ... Less than 1 microvolt for 10 DB S/N ratio (30%
modulation).

Sensitivitv SSB/CW _ . . . Less than 1/2 microvolt for 20 DB S/N ratio.

Selectivity e e et eeaee e 3 positions:

500 cycles @ 6 DB down (not supplied).
2.1 KC @ 6 DB down.
5.0 KC @ 6 DB down (not supplied).

Stability .............. e e Less than 500 cyeles drift in the first hour, after fifteen
minutes warmup, and less than 100 cycles per hour
thereafter.

IF Rejection ...........0... .... Better than 50 DB.

Spurious Rejection ............... Betterthan 50 DB.

In Band Tweets .. ....coeeevenoes Less than 0.25 microvolt equivalent CW signal, except 1
microvolt @ 21,33 MC.

Audio Power Output . .. oo v oo v vv oo 3/4 watt with less than 10% distortion.

Power Source ..... B, 105 to 125 volts, 50/60 cycles.

Power Consumption ....... e eeoses 5D watts.

Number of Tubes ........... . ... 10 (including calibrator tube), plus 4 diodes (including

calibrator diode).

Antenna Input. . . . ... ....... ... .. 50 to 70 ohms unbalanced; rear mounted jack accepts
RCA type phono plug.
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Audio Output Impedance

Headphone Output

Mute

Slave Output

Internal /External Switch

External Oscillator Input

...........

...........

3.2 ohms; rear mounted screw terminals,

50 ohms to 2000 ohms; panel mounted jack accepts stan-
dard 1/4 inch phone plug.

Rear mounted screw terminals; short to receive, open
to mute.
See Model HT-46 Instruction Manual for connections.

Rear mounted slide switch must be set to internal for
normal operation (down position),

Accepts RCA type phono plug. The slide switch must be
set to external when an external oscillator isused (up
position).

NOTE: The HT-46 cannot be slaved in this position.

Dimensions ... .ttt i i e e e o e 5-7/8 inches high, 13-1/8 inches wide, and 11 inches deep.
NetWeight ..................... 18 pounds.
Shipping Weight .............. . 20 pounds.
TUBES AND FUNCTIONS
6JD6 RF amplifier, 6GW8 Audio amplifier and audio output,
12AT7 Signal miXer and cathode follower, 6BAS6 Variable frequency oscillator,
6AUBA 9 MC IF amplifier. 6EAS8 erystal heterodyne oscillator and pre-
mixer,
6AUBA 9 MC IF amplifier. 6AUBA 100 KC crystal calibrator oscillator,
: ps Also contains diode power supply rectifier, ANL
12AT7 AM detector - AVC rectifier - product ’
detector. rectilier - produc diode and AVC gate diode.
Harmonic generator diode, part of HA-19 crystal
12AT7 USB - LSB crystal oscillators. calibrator,
SECTION 1l
INSTALLATION
3-1. UNPACKING. air from circulating fans, etc. Do not place any

Carefully remove this equipment from its
carton and packing material and examine it for
any possible damage whch may have occurred
in transit. Should any sign of damage be
apparent, file a claim immediately with the
carrier stating the extent of damage, Carefully
check all shipping labels and tags before re-
moving or destroying them.

3-2. LOCATION.

The receiver may be placed in any location
that will permit free air circulation through the
ventilation holes in the cabinet. Avoid excessive-
ly warm locations such as those near radiators
and heating vents. Also, avoid direct blasts of

object on top of the cabinet in a manner that will
impair natural ventilation.

3-3. ANTENNAS.

The Model SX-146 uses an input circuit
designed for an unbalanced 50 to 70 ohm input.
Any of the popular dipole or beam antennas will
give good results. It should be remembered,
however, that these antennas will give optimum
results over a limited frequency range. Generally
speaking, the same rules that apply to transmitting
antennas will hold true for receiving antennas.
For further information on this subject, refer to
the "Radio Amateur's Handbook" or the "ARRL
Antenna Book", both published by the American
Radio Relay League,
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Figure 2. Rear View of Receiver. 156-005981
IMPORTANT Hallicrafters Model R-47 speaker is parti-

Some form of lightning protection should
be provided which will comply with local
code requirements.

3-4. GROUNDS.

All station equipment should be bonded
together with heavy copper wire or braid and
connected to a cold water pipe or earth ground.
An external chassis ground terminal is provided
on the SX-146 rear chassis apron for this purpose.

3-5. POWER SOURCE.

The SX-146 is designed to operate from
a 105/125 volt, 50/60 cycle AC power source.
. Power consumption is 55 watts.

NOTE

If in doubt about your power source,
contact your local power company prior
to inserting the power cord into any
power outlet. Plugging the power cord
into the wrong source can cause extensive
damage to the unit.

3-6. SPEAKER.

Terminals marked 3.2 and GNDare provided
on the rear chassis apron (figure 2) for connecting
an external speaker. Any permanent magnet type
speaker with a 3.2 ohm voice coil can be used by
connecting two leads from the voice coil to the
terminals marked 3.2 and GND,

cularly suited for voice and CW reception.
Model R-48A speaker, with its two position
VOICE-FIDELITY switch will give excellent
results in all reception modes.

3-7. HEADPHONES.

The headphone jack marked PHONES is
located on the front panel and is wired so that
the speaker output is automatically disabled when
the headphone plug is inserted. The impedance is
not critical, and any headphones in the 50 to 2000
ohm range will give satisfactory performance.

3-8. RECEIVER MUTING.

The receiver maybe disabled from a remote

" location by removing the jumper between the

terminals marked MUTE and GND and connecting
a SPST switch or relay between these terminals.
The switch or relay contacts should be so wired
as to close in Receive and open in Transmit.

3-9. ACCESSORY INSTALLATION.

The accessories mentioned are available and
may be ordered from your Hallicrafters dealer,

FILTER INSTALLATION

To install a 0,5 KC CW filter (Part No.
049-000321) or a 5.0 KC AM filter (Part No.
049-000319), it will be necessary to remove the
cabinet top (refer to paragraph 8-2).

The correct socket for each filter is marked
on the chassis and these markings should be
observed before filter insertion is attempted.



Both filters are polarized, i.e., will fit into
the socket in one direction only. After proper
orientation of the filter with respect toits socket,
carefully push filter into socket. Do not use
excessive force,

10 METER CRYSTAL INSTALLATION

Three additional erystals will be required
for full 10 meter coverage., To install these
crystals it will be necessary to remove the top
portion of the cabinet (refer to paragraph 8-2).
Chassis markings will indicate their location.

Crystals required are:

33.0 MC (Part No. 019-201965) for 29.0 to 29.5
MC
33.5 MC (Part No. 019-201966) for 29.5 to 30.0
MC

100 KC CRYSTAL CALIBRATOR INSTALLATION

The HA-19 calibrator is available to provide
100KC calibration check points throughout the
tuning range of the receiver.

To install, remove the top portion of the
cabinet (refer to paragraph 8-2). The HA-19
is a plug-in unit requiring no additional wiring.

32.0 MC (Part No. 019-201963) for 28.0 to 28.5 Location and orientation is shown in figure
MC 6.
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Figure 3. Typical Station Setup.

SECTION IV
FUNCTIONS OF OPERATING CONTROLS

signals, the control should be fully advanced.
When copying strong signals under crowded or
noisy conditions, it may be found desirable to

4-1. RF GAIN CONTROL.

The RF GAIN control varies the gain of the

e 0 B Y~ O el ol 1 ¥ el Wb NOSRENG Tl <
sensitivity is obtained with the control rotated
fully clockwise. In this position, the tubes being

erating at maximum gain with

It should be remembered that the'S'" meter
calibration will be correct only with the RF GAIN

C e

e mm ey

resultant decrease in gain,

with a 4.2. AF GAIN CONTROL.

The setting of the RF GAIN control will
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Figure 4.

wise rotation increases the signal voltage applied
to the grid of the audio amplifier, thus increasing
the audio output.

4-3. PRESELECTOR CONTROL.

The PRESELECTOR control provides pre-
‘eise tuning of the antenna and mixer coils to give
maximum gain and front end selectivity. It also
provides coverage of most frequencies in the 3.5
to 30.0 MC range when used with an external

oscillator.

Under certain conditions where excessive
noise or interference is encountered, it may be
found desirable to slightly detune the PRESEL-
ECTOR for optimum results.

4-4. OPERATION CONTROL.

¢
- e \mm-‘; yvuzﬁ’_‘

Position

LSB-USB

156-005980

Front Panel View of Receiver.

Function

Completes cathode circuit of
the 9001.5 KC crystal con-
trolled beat frequency oscil-
lator. (8998.7 oscillator in-

AM

operative).

control.

both crystal oscillators.

AF GAIN control.

rotary switch performing the following functions:

Position
OFF

CW-USB-
LSB

Function

Removes 117 volts from power
transformer primary,

NOTE

The USB-LSB positions of the OPERA-
TION switch are color keyed to the
BAND SELECTOR switch. If the BAND
SELECTOR is set to a white number, the

a. Connects 117 volts to power white markings on the OPERATION
transformer primary. switch should be used.

b. Sfmg;gge?, cathode chlcucitl‘l’_f If the BAND SELECTOR is set to a red
trille d b;aa ¢ frequgncy ost?il- number, the red markings onthe OPERA-
lator (9001.5 oscillator in- TION switch should be used.
operative).

For CW operation, the OPERATION

2 Cgeccacda ovhadieol caaduct =cudtaob pkAld he eot attbhe W nasition

detector to the AF GAIN
control,

Also connects output of pro-
duct detector to the AF GAIN

Opens cathode circuits of

Connects output of the AM
detector/ANL circuit to the

regardless of the BAND SELECTOR
setting.



4-5. SELECTIVITY SWITCH.

The SELECTIVITY switch is a three posi-
tion rotary switch used for selection of any one
of three crystal filters which determine the
intermediate frequency bandwidth, or selectivity
of the receiver.

The recommended selectivity position for
various reception modes are as follows:

Position Mode

0.5 KC CW only

2,1 KC SSB or CW. This position will, in
most cases, be too narrow for
satisfactory AM reception except
under extremely adverse condi-
tions,

5.0 KC AM only

NOTE

0.5 and 5.0 KC filters not supplied
(optional).

4-6. BAND SELECTOR SWITCH.

The BAND SELECTOR is an eight position
rotary switch which selects the proper coils and
crystal to cover the desired tuning range. Gain
equalization is also switched in on 40 and 20
meters.

As mentioned in paragraph 4-4, the BAND
SELECTOR is color keyed to the OPERATION
switch. If the BAND SELECTOR is set at a red

4-7. TUNING CONTROL.

The TUNING control is used to vary the
=g ~f_ & Y s v i Y
esnta oy ToNING AlUD 1> rutatcu,
the pointer will indicate the frequency of recep-

tion.

It should be noted that the frequency in-
creases from left to right for the two bands whose
numbers appear above the calibration marks,
For those appearing below these marks, the
frequency increases from right to left.

The BAND SELECTOR setting will indicate
the lowest frequency of the band or band segment
being tuned.

4-8. AVC ON/OFF SWITCH.

The AVC switch is used to disable the
AVC circuitry. If this switch is placed inthe OFF
position, it will be necessary to control the
receiver gain manually with the RF GAIN con-
trol to prevent overloading on strong signals.

NOTE

It is not necessary, and in most cases
not desirable, to "turn off'' the AVC
when receiving CW or SSB signals, It
is normal for the "S" meter to read
slightly below zero when the AVC switch
is in the OFF position.

4-9. ANL ON/OFF SWITCH.

The ANL switch is normallykept in the OFF
position and used when necessary to eliminate
impulse noise in AM reception.

It will be found to be most effective when
used in conjunction with the 5.0 KC filter and
does not function when receiving CW or SSB.

4-10. CAL ON/OFF SWITCH.

The CAL switch is used to place the HA-19
100 KC crystal calibrator (optional) in operation.

This switch should always be in the OFF
position except when calibrating the dial.

This is a small lever extending through the
panel directly below the center of the dial window
and is used for moving the dial right or left, as
necessary, to zero out any calibration error

+ i o <3 0 ind

a. To use, place CAL switch in the ON
position and tune receiver to the 100 KC check
point nearest your operating frequency. Adjust
CAL RESET as necessary to align dial calibra-
tion mark to pointer.

b. Turn 100 KC calibrator off,
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Figure 5. Block Diagram of Receiver.

SECTION V
THEORY OF OPERATION

The SX-146 is basically a single conversion
superheterodyne receiver with a 9.0 MC filter
type IF system. The VFO supplies injection
directly on 80 and 20 meters and is pre-mixed

switech and fed through the AUDIO GAIN control
to V9A and V9B for audio amplification.

The output of VIB is transformer coupled
throngh the PHONES iack to the 3.2_ohm sveaker

| ———— A——

on 40, 15 and 10 meters.

is stepped up in voltage by antenna transformer
T1. This signal is applied to the grid of the RF
stage (V1) where it is amplified. The output of
this stage is transformer coupled (T2) to thegrid
of the triode mixer (V2A) where it is mixed with
the cathode applied injection, Both T1 and T2,
in combination with their associated series and
shunt inductances, are tuned to resonance by the
two section PRESELECTOR capacitor,

The 9.0 MC output of the mixer is fed
through terminating coil L9 to one of three
switch selected filters. The output of the filter is
fed through terminating coil L10 to IF amplifier
V3. The plate circuit of V3 is tuned to 9.0 MC by
L11l., From L11 the 9.0 MC IF signal is fed to
IF amplifier V4 for further amplification.

#““,; i . !‘ﬁi’— !‘jr}if-lmn ;*t!':.p._f“v ALSQF ‘

ja
supplied by crystal oscillators V6A and V6B.
These oscillators supply cathode injection to
the product detector.

Diode CR1 is in series with the output of the
AM detector to provide clipping of impulse type
noise, This noise limiter functions only on AM
and will be most effective when used in con-
junction with the 5,0 KC filter.

Diode CR2 is used as a gate diode in the
AVC circuit to prevent the positive bias applied
to CR1 from appearing on the AVC line,

Injection for mixer V2A is supplied as
follows: On 80 and 20 meters the output ofthe
5.0 to 5.5 MC VFO (V7) is coupled through the
BAND SELECTOR. swifch _tn_cathode follower

E—'

15‘& T

m—
tuned 9 0 MC transformer T3 to theAMdetector/
proauc'! He!ector

cuv1der to the
The output of the product detector, or the
AM detector, is selected by the OPERATION

~ 8 -

EXTERNAL OSC, INPUT receptacle, depending
on the setting of the INTERNAL/EXTERNALrear
mounted slide switch.



For 40 meter operation, the output of the
VFO is subtracted from the 21.5 MC output of
crystal oscillator VBA in pre-mixer V8B. The
output of pre-mixer V8B is fed through a 16.0
to 16.5 MC bandpass transformer (T4) to the
cathode follower.

For 15 meter operation, the output of the
VFO is added to the 25.0 MC output of crystal

bandpass transformer (T5) to the cathode follower.

For 10 meter operation, the output of the

V8B. The oilti)ut of pre-mixer V8B is fed through
a 37.0 to 39.0 MC bandpass transformer (T6)
to the cathode follower,

AVC voltage is applied to R¥ amplifier
(V1) and IF amplifier (V3) to provide automatic
gain control, An AVC ON/OFF switch is provided
to disable the AVC circuit if desired.

A meter is connected in the cathode circuit
of AVC controlled V3{or signal strength indication,

A unique feature of the meter circuitis that
it is connected at a point whichhas extremely fast
attack, fast release time constants that allow the
meter to closely follow signal peaks. The long
time constant AGC circuitry is applied to the
RF stage and has little effect on meter operation.

Receiver muting is accomplished by insert-
ing a 470K resistor in the cathode returns of V1,
V2A and V4 to provide cut-off bias for these
stages. The 470K resistor is shorted in normal
operation,

RF gain, or receiver sensitivity, may be
changed by varying the setting of the RF GAIN
control. As this control is rotated counterclock-

weelmn  Funws T AVTIRATIAN AAAR AnAl wnAickanan i

fhe amplification of these stageAs. '
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is connected to the HT-46 transmitter, for slave

(transceive) operation. This termination resis-
tor is used to keep the mixer injection at the
desired level when the receiver is used as an
independent unit.

A slide switch located on the rear chassis
apron, and marked INTERNAL/EXTERNAL OSC,
is used to remove plate and screen voltage from
the erystal oscillator and VFO. When placed in
the EXTERNAL position, all internal injection
is removed from mixer V2A allowing injection
to be supplied from an external source through
the EXTERNAL OSC jack to this mixer.

Band gain equalization is provided by auto-
matically adding resistance in the cathode cir-
cuit of V1 on 40 and 20 meters.

SECTION VI
OPERATION

6-1. SINGLE SIDEBAND RECEPTION.
Set panel controls as follows:

Usually full clockwise ro-
tation (may be reducedas
noise and interference
dictate).

........

NOTE

"S" meter calibration will be correct
only with RF GAIN fully advanced.

AF GAIN ....... Advance approximately
1/3 rotation from min-
mum,

BAND SELECTOR .. To desiredbandsegment.

OPERATION To desired sideband:
Usually LSB on 80 and 40
meters, USB on 20, 15

and 10 meters.

SELECTIVITY ... 2.1KC

To desired frequency.

Peak for maximum.

ON

OFF

Slowly adjust the TUNING control until
voice modulation sounds natural, Peak the PRE-
SELECTOR for maximum "S" meter indication,
Adjust the AF GAIN control for the desired
output level.

An 82 ohm resistor and plug assembly is




It should be remembered that an SSB signal
will convey intelligence only when the correct
sideband position has been selected. If the signal
does not tune in properly, place the OPERATION
switch in the other sideband position and retune.

Tuning and dial calibration will change
2.8 KC when switching from one sideband to the
other,

6-2. CW RECEPTION.

L,

is detected in the same manner as a single
sideband signal.

6-5. USE AND ADJUSTMENT OF ‘S”” METER.

The "S" meter provides a visual means of
determining whether or not the receiver is pro-
perly tuned, as well as providing an indication of
signal strength. The meter is calibrated in "S"
units to S9 (50 microvolts) and in decibels to 50
DB above S9. The meter calibration will be
correct only when the RF GAIN control is at

fa*

For accurate readings, the meter zero

Carefully tune in the desired CW signal so
that the audio output frequency is approximately
800 cycles. If the 0.5 KC filter is available and
single signal reception is desired, set the SE-
LECTIVITY switch to the 0.5 KC position.

Due to the narrow bandwidth of the 0.5 KC
filter, it will be found advantageous to locate and
tune in the desired signal in the 2.1 KC position
and then switch to the 0.5 KC position.

6-3. AM RECEPTION.

Set controls as described in paragraph
6-1. The only exception is that the OPERATION
switch should be in the AM position and the SE-
LECTIVITY switch in the 5.0 KC position. Set the
ANL switch to the ON position if impulse noise
is present.

The 2.1 KC filter may be used under
extremely adverse reception conditions; however,
due to its narrow bandwidth, audio fidelity will
be seriously impaired.

6-4. EXALTED CARRIER AM RECEPTION.

In short wave reception, it frequently hap-
pens that transmission conditions are different
for waves of slightly different frequencies, As a
result, in the case of voice modulated signals
(AM particularly), which involve sideband fre-
quencies differing slightly from the carrier
frequency, the carrier and sideband components
may not be received in the same relative ampli-
tudes and phases that were present at the trans-
mitter. This effect, known as selective fading,
causes severe distortion of the signal.

This type of distortion can be reduced
considerably by utilizing the sideband feature of
the Model SX-146 receiver operating in an exalt-
ed carrier mode (i.e., the transmitted carrier is
positioned out of the IF passband along with one

electrical zero on the meter, turn the R¥ GAILN
control to minimum (fully counterclockwise)
and set the AVC switch to the ON position. Rotate
the meter zero control (located on rear chassis
apron) as necessary so that the meter pointer is
aligned with the last calibration mark on the left
side of the meter scale.

6-6. GENERAL COVERAGE OPERATION.

The Model SX-146 may be used for recep-
tion of most frequencies between 3.5 and 30.0 MC
by supplying injection, at the proper frequency
and amplitude, from an external oscillator. This
may be either a tuneable oscillator, or a crystal
controlled oscillator, if fixed frequency operation
is desired. This is accomplished by plugging the
output of an external oscillator, capable of
delivering approximately 0.5 volt RMS into an
82 ohm load, into the external oscillator jack.

NOTE

The rear mounted slide switch must be
placed in the EXTERNAL position when
an external oscillator is used.

To determine the injection frequency
required for a particular signal fre-
quency, add 9.0 MC to the signal frequency
for all signal frequencies below 19 MC,
For signal frequencies above 19 MC sub-
tract 9.0 MC from the signal frequency.

The following chart indicates BAND SE-
LECTOR and PRESELECTOR settings as well
as required injection frequencies.

NOTE

Reception in the 8 to 10 MC range will
be somewhat degraded due to the 9 MC
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Signal Frequency (MC) Band Selector Preselector Injection (MC)
3.4 80M 0 12.4
4.0 4 13.0
4.5 6-1/2 13.5
5.0 40M 1 14
6.0 3-1/2 15
7.0 5 16
8.0 6 17
9.0 6-1/4 18

10.0 6-1/2 19
11.0 7 20

21
1 et 2
14.0 20M 6 23
15.0 6-3/4 24
16.0 7-1/4 25
17.0 7-3/4 26
18.0 8-1/4 27
19.0 15M 6-1/4 10
20.0 7 11
21.0 7-3/4 12
22.0 8-1/2 13
23.0 9 14
24.0 9-1/2 15
25.0 10M 7-1/2 16
26.0 8 17
27.0 8-1/2 18
28.0 9 19
29.0 9-1/2 20
30.0 9-3/4 21

SECTION VIl
ALIGNMENT
7-1. GENERAL. 4. Audio output meter with 3.2 ohm re-

This receiver will not require alignment
unless it is found necessary to replace a com-
ponent directly affecting one of the tuned circuits.

Do not attempt to make any adjustments
until all other causes of faulty operation have
been eliminated.

7-2. TEST EQUIPMENT REQUIRED.

1. Two signal generators with 3.5 to 30.0
MC coverage, a calibrated output level meter,
and 50 ohm termination.

2. Vacuum tube voltmeter with 0-1 volt
range, high impedance input, and frequency re-
sponse to 40 MC,

3. Frequency counter or highly accurate
frequency meter,

- 11 =

sistive load.

5. Non-metallic alignment tool such as
General Cement's # 8606, small screwdriver, and
special slotted wrench for adjusting the VFO
trimmer.

6. Tracking wand (iron and brass).

7-3. INITIAL CONTROL SETTINGS.

BAND SELECTOR .. As indicated in chart
AF AND RF GAIN .. Maximum
SELECTIVITY .... 2.1KC

OPERATION. . . ... CW position

TUNING ........ As indicated in chart
PRESELECTOR ... As indicated in chart
AVC .. ......... ON

ANL ... ........ OFF

CAL OFF
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7-4. IF ALIGNMENT PROCEDURE.

Signal Gen. Bond Output
Step Conn. Gen. Freq. Selector Connection Adjustment
1 Highside to 9.0 MC 80M Output meter at Adjust top and bot-
Pin 1 of V4 3.2 speaker tom cores of T3 for
terminals max. audio.
2 Highside to 9.0 MC 80M Output meter at Adjust one core in
Pin 1 of V3 3.2 speaker Li1.
terminals
3 Highside to 9.0 MC 80M Output meter at Adjust one core in
Pin 2 of V2 3.2 speaker L10 and one core
. ! terminals in L9,

4 Carefully 80M Output meter at Repeat all above
adjust gen. 3.2 speaker core adjustments,
for approx. terminals Use lowest possi-
1000 cycle ble gen. output
audio beat level (peak cores
note for max, output).

Carefully tune signal generator through the IF passband. Should variations in
excess of 2 DB appear at the crest of the signal, carefully re-adjust L9 and L10
for smooth response.

7-5. RF ALIGNMENT PROCEDURE. 6. Set injection generator to 4.3 MC and

adjust generator output for approximately 0.5
To properly align the PRESELECTOR cir- volt.

cuitry, a second signal generator willbe required

to supply mixer injection at the frequencies 7. Adjust signal generator to 4.7 MC

required to establish high and low frequency end where a signal should be heard (adjust generator

limits for the basic 40 meter tuning range. output as necessary).

Proceed as follows: 8. Adjust one core each in T1 and T2 for

1. Place rear mounted slide switch in maximum audio output.

EXTERNAL position. 9. Rotate PRESELECTOR knob until the
center of the pointer isexactlyatthe high end of

tlﬁﬂmgnf hlark_ markad 10M
... |

- m—

2. Connect generator to EXTERNAL OSC

3. Connect the other generator to the volt output).
‘:ifil)\mA jack (referred to as the signal gen- 11. Set signal generator to 14.1 MC where

a signal should be heard (adjust generator output
4. Place BAND SELECTOR on 7.0 MC. as necessary).

12. Adjust both trimmers, located on the
side of the two section preselector capacitor, for
maximum audio output.

5. Rotate PRESELECTOR knob until the
center of the pointer is exactly at the low end
of the segment block marked 80M,

13. Repeat core and trimmer adjustments
described above until no further increase in
output is obtained.

NOTE

The end limits of the travel of this

pointer must agree with the end limits of 14, Rotate BAND SELECTOR to 28.0 MC,
the 180° calibration arc at the PRE-

SELECTOR. To adjust, exert side pres- 15. Rotate PRESELECTOR knob until the
sure on pointer as necessary to slip center of the pointer is exactly at the low end of

\ nointen inde nanitiay. thegom@nant hlack rparked JOM.

- 13-
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16. Set injection generator to 19.0 MC
(0.5 volt output).

17. Set signal generator to 28.0 MC where

a signal should be heard (adjust generator output
as necessary).

18. Adjust one core each in L3 and L4 for

NOTE

Extreme care should be used in making
these adjustments in order to avoid up-
setting the bandpass completely. Move
the cores in very small increments,
noting each time the direction and degree
of rotation. Usually, only one of the two

19. Disconnect injection generator and
place slide switch in the INTERNAL position.

Ta
voltage.

1. Injection voltage may be sampled at
the SLAVE OUTPUT jack by connecting a high

o .4

ZU. T IaCC DItV ODLOULNC LIt at I I.v i,

21, Set receiver dial at 14.0 MC.

22. Set signal generator at 14.0 MC where
a signal should be heard (reduce generator output
to approximately 1 microvolt),

23. Peak PRESELECTOR for maximum
output.

24, Insertion of the tracking wand, iron or
brass, into either L1 or L& should cause a
decrease in output.

NOTE

L1-L2 and L6-L7 are self supporting
coils mounted directly on the band switch.

25. If there is an increase in output when
iron is inserted into L1, then L6 shouldbe moved
to decrease the coupling between L6 and L7
(located on the same switch wafer).

If the output increases when iron is
inserted into L6, then the coupling should be
decreased between L1 and L2 (located on the same
switch wafer).

TT o RUTTT S b e e e

this jack. The 82 ohm termination must be main-
tained for this check.

2. For 40 meters, set the dial pointer at
7.05 MC (BAND SELECTOR on 7.0 MC) andrecord
meter reading.

3. Move dial pointer to 7,45 MC and also
record meter reading.

4. If the difference in readings is more
than 30%, set the dial pointer at the check point
giving the lowest output.

5. Adjust the core that will increase the
output to the point where the increase is approxi-
mately one half of the difference between the two
original readings.

8. Repeat checks as previously described
and adjust as necessary to equalize the readings
at the two check points,

For 15 meters, the procedure is the
same except that the BAND SELECTOR shouldbe
set at 21.0 MC and the check points should be
21.05 MC and 21.45 MC.

For 10 meters, it will be necessary to

The PRESELECTOR should be peaked
for maximum after each adjustment and before
any further check is made.

7-6. INJECTION BANDPASS ALIGNMENT

and a 33.5 MC crystal for 30.0 MC operation.
The BAND SELECTOR should be set at 28.0 MC
and the check point should be 28.05 MC. For the
other check point, the BAND SELECTOR should
be set at 29.5 MC and the check point should be
29.95 MC.

install a2 320 MC arvstal for 28.0 MC operation

TRCERIES

No adjustment should be attempted unless
T4, T5 or T6 have been replaced or it is found
that the injection voltage varies by more than
30% from one end of-amanTateur varmd lu treothier:
An adjustment should then be made only for that
band. Band to band voltage will vary.

No transformer is usedon 80 and 20 meters.
T4 is used on 40 meters, T5 on 15 meters, T6
on 10 meters. Proceed as follows:

~ 15—

If a new transformer is installed, a
different procedure may be required.

A, Temporarily disconnect R40 from

—choke L1§ {cathodeof V3

B. Remove VFO tube (V7).

C. Connect signal generator lead to
pin 2 of V8B (shield to chassis) and adjust for
approximately 0.1 volt output.



X

D. Connect RF type vacuum tube volt-
meter to SLAVE OUTPUT jack. (Do not remove
82 ohm termination.)

E., Set BAND SELECTOR to desired
band,

F. Adjust both cores in transformer
as necessary to give uniform voltage output
across the specified frequency range. (See chart
below.)

GENERATOR
BAND TRANSFORMER FREQ. RANGE
7.0 T4 16.0 to 16.5 MC
21.0 T5 30.0 to 30.5 MC
28.0 T6 37.0 to 39.0 MC

G. Connect R40 and replace termi-
nation plug,

7-7. BFO CRYSTAL FREQUENCIES
ALIGNMENT.

The exact frequencies of the two BFO
crystals are very critical, particularly when the
SX-146 is used with the HT-46 for slave operation,
Any frequency error will show up as a difference
between receive and transmit frequency.

The exact frequencies are set by the two
ceramic trimmers (C53 andC 60)located direct-
ly behind the power transformer. When the
OPERATION switch is placed in the second

will be activated. The trimmer nearest the rear
of the chassis is wused for establishing this
frequency (C60),

These frequencies should be determined
with a frequency counter or highly accurate
frequency meter coupled through a 4.7 PF or
smaller capacitor connected to pin 8 of V5B,

7-8. VFO ALIGNMENT.

The frequency range of the VFO, over the
calibrated portion of the dial, is 5.0 to 5.5 MC.
This may be translated directly to read 14.0 to
14.5 MC on 20 meters,

If a calibration error exists on all bands
after the dial is indexed to the pointer at a 100
KC check point, proceed as follows:

When the error is small, a 100 KC calibra-
tor may be used as a signal source. If the tuning
range is unknown, a signal generator should be
used for alignment.

1. Connect signal generator to ANT input
and feed in a 14.0 MC signal.

2. Set BAND SELECTOR at 14.0 (adjust
PRESELECTOR as necessary).

3. Set CAL RESET lever at mid travel
position and adjust receiver TUNING to exactly
14.0 MC,

4, Adjust core in L12 until a signal is

sition CW-USB-LSB. the 8998.700 KC crvstal

heard,

4

3 ani

Liransioriier 1o ubtcu Ll.li CTOLAMNLIDLALILE, W10 12 o=

quency (C53).

When the OPERATION switch is placed in the
third position, LSB-USB, the 9001.500 KC crystal

exactiy !H ME ana aajus! !r1mmer IE!” un!1| —

a signal is heard.

6. Repeat adjustments at 14,0 and 14,5 MC
until exact calibration is established,

SECTION Vil
SERVICE DATA

8-1. SERVICE OR OPERATING QUESTIONS.

For further information regarding opera-
tion or servicing of this unit, contact the dealer
from whom it was purchased. The Hallicrafters
Company maintains an extensive system of
Authorized Service Centers where any required
service will be performed promptly and effici-
ently at no charge if this equipment is delivered
to the service center within 90 days from date
of purchase by the original buyer and the defect
falls within the terms of the warranty. It is
necessary to present the bill of sale in order to
establish warranty status. After the expiration
of the warranty, repairs will be made for a
nominal charge. All Hallicrafters authorized
service centers display the sign shown at right,
For the one nearest you, consult your dealer
or your local telephone directory.

Authorized '
hallicraffers

Service Center

Communications Equipment

- 16 ~




= e

R ‘NOILISOd TvD Nt HOLIMS V0 {4}
“NOILISOd LNI NI HOLIMS 2SO LX3/LNI(3)
"NOILISOd 8S7 038 Nt HOLIMS NOILY¥3dO (a)
"NGILISOd WY NI HOLIMS NOLLYY3dO (D)
"NOILISOd 8SN G34/MD Nt HOLIMS NOILVY¥3dO (8)
"ONILLIS TOMLNOD NIVO JY HLIM SIIMVA (V)
1S¥3LL3T NIONODSINNOD OL L3S 3V STOHLNOD
N3IHM LN3S3¥d 38V S¥3L137 AS 03X 14344 SIOVIT0A 'Y
"NOILISOd ¥3L13W Ot NI ¥0410313S ANYE '€
‘G3aNNOYUO TYNINYIL ILNW 2
“SLNIWIYNSYIN YOI G..SN HILIW L10A ¥3d SWHO 000'02 1
1S310N

SVAE9
Y3AITdWY 4
9areg

1A
o«>%.uw304._ou_ AQ0HLYD
/H¥IXIN @
Livel
“ [e]

_M_ @\\
?@@@

156-006157

o [
I17ddNS LON) l OVAE9
|OLv¥EITYD HIAXINIYd
IVLSAHD HOLVINISO TVLISAMD
®
g

1lndLno olanv

SResin /é\@@e@@/e.\

/7431417dWV 010NV

6'6{0)5's(8)
VA €79

€21{0)09i(8)

JVA €°9

Q48 TYISAMO

s9(8) OVA €°9
MAANDWY 4 ¥0123L3Q 1INA0¥d
v¥9Nve JAY/HOLI3L3A WY
€A £1v2l
SA

HIHITdNWY 41
vanve
vA

Voltage Chart.

Figure 8.

-7 -



O ¥3amo1104 7

ANI-440 WO
MNOE-NO VD

0 |
(@311ddNS LON)
¥OLvHBI VD
VLSAMD
6]-VH

8MD!

/743131140
g
6A

d431417d
ver
€A

»09¢
oS

NOLp (8)
NE'E (V)

«

2

|

03N L't

Mee

3N €°¢ NO OAY

“NOLLISOd 313N O 80 S10b NI M0153135 aNve (1)

"ONIL13S O¥3Z Y3LINW HLIM SIIHVA (M)
*NOILISOd_ 313N 02

¥0 08 1v 13S HOLIMS HOLO313S ONVS (1)

"NOLLISOd 1X3 NI HOLIMS 9SO LX3 /LNI (1)

*NOILISOd LNI NI HOLIMS 93S0 1X3/1NI (H)

pleyid

(8}

93N 1-3440 DAV
SINEC ¥-NO OAV
YIHNAWY J8  ©
9ar9
A

[o]

[°]
o] [o]

NOLP M01/082:

=] @/0.\ ;

‘NOILISOd
AV 40 8SN JLIHM /857 034340 NI HOLIMS NOILVHIJO (9)
*NOILISOd 85T ILINM/MO/8SN 038 NI HOLIMS NOILVY3dO (3)
. *NOILISOd WY HO
957 ILIHM/MO/8SN 03Y 430 NI HOLIMS NOILY¥3O (3)
"NOLLISOd 8S0 ILIMM /85T 034 NI HOLIMS NOILYN¥IdO (Q
"ONILLIS TOMLNOO NIV 44 HLIM SITHVA (3
“N3dO TYNINYAL 3LAW(8)
‘q3aNNOYS IYNINNIL JLAN (V)
« _ ‘SM3LL37 INIONODSIHNOD OL 135 ¥V SI0HINOD
NIHM INISI¥d 34V SHILLTD AS 03X1438d SIONVISISIY ‘2
*SININIMNSYIN ¥O4 03SN YILIN 1I0A ¥3d SWHO 000021

:S3LON
30i/081-WO | MHHL NSI'NOB
——— W0z 'Or
() (v} — [Folza s
[ MOS!
ANI(1) ®
HS9 (H)
4NI (1) o
M 9E (H)
04 A °
ovae
LA

AN (1)
AECH(H)

ANI() MEE(T'H)
AEEI(PH)

Y3IXIA3IYd

0
¥O4vIUISO TviSAMD

048 visa¥d O
Livel

X689 J40 JAVY

[

CEIFTRELAFT|
vonve
bA

Y¥O0L23130 12NQ0dd
OAV/d0133130 WV
L1ivel
SA

156-006158

Figure 9. Resistance Chart.

— 18 —



Make no service shipments to the factory
unless instructed to do so by letter, as The
Hallicrafters Company will not accept responsi-
bility for unauthorized shipments.

The Hallicrafters Company reserves the
privilege of making revisions in current pro-
duction and assumes no obligation to incorporate
such revisions in earlier models.

8-2. CABINET REMOVAL.

Access to tubes, pilot lights, crystals and
most adjustments may be had by removing the
top portion of the cabinet only. This is done by
removing three Phillips type screws on each
side of the cover and lifting cover straight up.

The bottom portion of the cabinet may be
removedonly after the top cover has been removed.
To remove the bottom portion of the cabinet,
turn set upside down. Remove six Phillips type
screws and lift bottom straight up.

8-3. DIAL CORD RESTRINGING.

Remove cabinet top cover (refer to para-
graph 8-2). Followthe arrow and number sequence
in figure 10, Maintain a spring expansion of
1/4 inch to 1/2 inch on the dial cord spring.
After completing restringing place the pointer on
the rail and engage the dial cord with the pointer
clips. The pointer should be adjusted to just miss
the nylon pulleys at the twoextremesofits travel.
After the pointer is adjusted, apply a drop of
rubber cement to the dial cord and the pointer
clip to hold the clip in place.

L

A_—

OB

c

3 TURNS

Figure 10. Dial Cord Restringing Diagram.

156-005903

SECTION IX
I00KC CRYSTAL CALIBRATOR MODEL HA-19

Y301
100 KC
CRYSTAL

V30t
6AUSA

€301
CRYSTAL
ADJ.

&3
\P 304

Figure 11. Model HA-19 Crystal Calibrator.

156-005982
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9-1. GENERAL.

The Model HA-19 Crystal Calibrator is an
accessory which provides marker signals atevery
100 KC on the dial of the SX-146 enabling the
operator to check calibration accuracy. The
HA-19 is placed into operation by plugging it
into the appropriate socket (J5) on the receiver
chassis (see figure 11) and placing the front
panel OFF-CAL switch in the CAL position.

IMPORTANT

The OFF-CAL switch shouldbe returned
to the OFF position after calibration to
prevent spurious signal generation.



9-2. ADJUSTMENT. This capacitor has been set at the factory and
normally should not require readjustment unless

A trimmer capacitor, C301, permits adjust- extreme calibration accuracy is required.

ment of the calibrating crystal to exactly 100KC,

HA-19 PARTS LIST

Schematic Hallicrafters Schematic Hallicrafters

Symbol Description Part Number Symbol Description Part Number
_M‘ C}l_‘dijj thWHM_‘"‘_j}Q la;_—m . .
brator Assembly - P301 Plug, 4-pin (connects 010-003253
(Model HA-19) to J5 on SX-146)
C301 Capacitor, Variable 044-200404 R301,304 Resistor, 220K Ohms, 451-252224
8 to 50 PF 10%, 1/2 watt, Carbon
C302,304 Capacitor, 0.01 uF, 047-100354 R302 Resistor, 4.7K Ohms, 451-252472
20%, 500V, Ceramic 10%, 1/2 watt, Carbon
Disc R303 Resistor, 100K Ohms, 451-252104
C303 Capacitor, 82 PF, 493-110820-333 10%, 1/2 watt, Carbon
2%, 500V, Plastic V301 Electron Tube, Type 090-001495
Mica 6AUBA
C305 Capacitor, 2.2 PF, 493-140220-631 Y301 Crystal, Quartz, 100 KC 019-002712
1/4%, 500V, Socket, Crystal (Y301) 006-100320
Plastic Mlca Socket, Tube (V301) 006-001094
OUTPUT \ 100 KC CALIBRATOR
5wk
. PF 2 V30l
1T 6AUGA |
[1T° v30 —CRYSTAU
| . 100KC " CAL. :E
P30l R R303 Y R304
CRYSTAL _ZF._ I00K | 220K
b = o303 | Ca0a
c3ol .»Rw,. ' 30
- > 82 0.01
%322 $220k| T3 f_]_‘FF f_][__‘ UF
A é - - I
-
| R 302 j; l . C302 oF
47K g 0.0} MODEL
—1—:] HA-I9
= B+

155-000425
Figure 12. Schematic Diagram, Model HA-19 Crystal Calibrator.
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Figure 13. Schematic Diagram, Model SX-146 Receiver.
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Figure 13. Schematic Diagram, Model SX-146 Receiver.




