














































11. Mark the position of the 9001.5 KC 
warping trimmer C13, then turn the trimmer 
for maximum RF voltage at the dummy antenna 
load. 

12. Adjust the carrier balance potentio
meter R13 for 18V RMS reference and reset 
trimmer C13 for 1 V RMS. The 9001.5 KC car
rier oscillator frequency is now set 25 DB down 
the high frequency skirt of the filter FL1. 

13. Set the transmitter right side up on the 
bench and rebalance the modulator with the car
rier balance controls C17 and R13. 

14. The above procedure, properly carried 
out, will set the two carrier oscillator frequencies 
25 DB down the skirts of the filter and the ad
justed frequencies will be at 8998.700 KC and 
9001.500 KC within ±200 CPS which can be matched 
by the BFa adjustment in the Model SX-146 
receiver for "slave" or transceiver operation. 

SECTION IX 
MODEL HA-16 VOX CONTROL UNIT 
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Figure 12. Model HA-16, Mounted on HT-46 Transmitte r. 

9-1. DESCRIPTION. 

Hallicrafters Model HA-16 VOX Control Unit 
is an accessory unit for the Model HT-46 Trans
mitter. Installation of this unit on the transmitter 
will permit voice-controlled, single-sideband op
e ration in addition to the normal push-to-talk 
controL The control unit may be attached or 
r emoved from the transmitter in a matter of 
minute s_ With the accessory unit mounted and 
adjusted, the operator may select either mode of 
control as desired. 

9-2. INSTALLATION. 

1. Remove the jumper plug (P1) presently 
installed in the VOX UNIT socket located on the 
rear chassis apron of the transmitter. Save the 
jumper plug for it must be replaced if the control 
unit is disconnected. 

2. Loosen the ground bolt nut at the rear 
of the transmitter and space the flat washers 
about 1/ 8 inch apart. 
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3. Hook the Model HA-16 VOX Control 
Unit into the two key holes in the rear cabinet wall 
just above the ground bolt and insert the notched 
flange between the flat washers of the ground bolt. 
Tighten the ground bolt nut. 

4. Plug the inter-connecting cable of the 
control unit into the VOX UNIT socket. The unit is 
now ready for adjustment and operation. 

9-3. OPERATION. 

Set the PTT - VOX switch on the control unit 
to PTT and check the transmitter for normal 
push-to-talk control. With the switch in this posi
tion, the transmitter should continue to operate 
as before from the microphone switch. 

Before proceeding with VOX operation, a 
word of caution is in order. Some microphones 
equipped for push-to-talk control have shorting 
contacts in the switch to disable the microphone 
element when the pushbutton is released. VOX 
operation will not be feasible unless this circuitry 
is disconnected within the microphone. 

To set up the VOX Control Unit for voice 
control operation, proceed as follows: 

1. Set the three contr ols (SENS. , DELAY, 
and ANTI- TRIP) at their full counter clockwise 
positions. 

2. Set the AF GAIN control on the re
ceiver fully counterclockwise. 

3. To prevent modulation of the trans 
mitter during the following adjustments, set the 
MIC GAIN control fully counterclockwise. 

4. With the OPERATION control on the 
transmitter set at SSB, set the PTT - VOX selec
tor switch on the control unit at VOX and set 
the remaining control unit controls as follows: 
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Figure 13 . Model HA·16, Internal View . 

A. Advance the SENS. control (clock
wise) while talking into the microphone, until the 
VOX relay closes on the first syllable of speech. 
VOX operation will be the smoothest when no 
more VOX gain than necessary is used. 

B. Adjust the DELAY control for the 
desired drop-out delay. The delay period increases 
as the DELAY control is turned clockwise . The 
delay period should be long enough to prevent 
changeover between words but not long enough to 
miss the other operator's quick reply. 

C. Set the receiver AF GAIN control 
for the desired listening level and advance the 
ANTI- TRIP sensitivity control (clockwise) until 
th e received signals do not actuate the VOX relay. 
Excessive anti-trip gain or a major increase in 
the established listening level may lock out the 
voice control system. To obtain the greatest mar
gin of anti-trip control range, the following rules 
apply: 

(1) Avoid setting the microphone 
close to and directly in front of the speaker. 

(2) Turn the active side of the 
microphone away from the speaker and select a 

communication type microphone with a high front
to-back sensitivity ratio. 

With the VOX Control Unit adjusted, either 
method of control may be selected by simply 
setting the selector switch for either PTT or 
VOX. Do not forget to r e se t the MIC GAIN control 
after setting up the voice control circuits. The 
VOX SENS. and the MIC GAIN controls are entirely 
independent of each other, and may be adjusted 
accordingly. 

9-4 . CHASSIS COVER REMOVAL. 

The VOX Control Unit must be disconnected 
from the transmitter unit to gain access to the 
internal circuitry. Remove two Phillips head 
screws, located at the base of the unit, and lift 
the cover plate clear of the housing. 

If live circuit testing must be done on the 
control unit, a clip lead is connected between the 
VOX unit and the transmitter ground bolt to pro
vide the required ground return for both power and 
signal circuits. 
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Figure 14, Model HA·16, Schematic Diagram. 

PARTS LIST 

Schematic Description Hallicrafters Schematic Description Hallicrafters 
Symbol Part Number Symbol Part Number 

C401,402, Capacitor, Ceramic, 047-001671 R403,418 Resistor, Carbon, 470K 451-252474 
407,409 0.01 iJ.F, 20%, 500V ohm, 10%, 1/2 watt 

C403 Capacitor, Ceramic 047-100395 R404 Resistor, Carbon, 2200 451-252222 
0.002 iJ.F, 20%, 500V ohm, 10%, 1/2 watt 

C404 Capacitor, Molded 046-001294-004 R406,415 Resistor, Carbon, 220K 451-252224 
Paper, 0.1 iJ.F, 100/0, ohm, 10%, 1/2 watt 
200V R407,413 Resistor, Carbon, 1500 451-252152 

C405 Capacitor, Molded 046-001298-004 ohm, 10%, 1/2 watt 
Paper, 0.22 iJ.F, 10%, R409,412, Resistor, Carbon, lOOK 451-252104 
200V 414 ohm, 10%, 1/2 watt 

C406 Capacitor, Electrolytic, 045-000883 R410 Resistor, Carbon, 820K 451-252824 
25 iJ.F, 25V ohm, 10%, 1/2 watt 

C408,411 Capacitor, Ceramic, 047-100354 R411 Resistor, Variable, 5 025-002360 
0.01 iJ.F, 20%, 500V Megohm, 30%, 1/4 watt, 

C410 Capacitor, Electrolytic, 045-000938 DELAY 
5 iJ.F, 25V R416,419 Resistor, Carbon, 3300 451-252332 

K401 Relay, VOX 021-000754 ohm, 10%, 1/2 watt 
P401 Plug, 6-Pin Inter- 035-000088 S401 Switch, Slide, SPDT, 060-002463 

connecting VOX-PTT 
R401,420 Resistor, Variable, 025-002359 V401 Tube, Type 12AT7 090-900034 

1 Megohm, 30%, 1/4 V402 Tube, Type 6BN8 090-001465 
watt, SENSitivity and V403 Tube, Type 12AX7A 090-001458 
ANTI-TRIP Cover 066-004196 

R402,405, Resistor, Carbon, 1 451-252105 Shield, Tube (V401,403) 069-201190 
408,417 Megohm, 10%, 1/2 watt Shield, Tube (V402) 069-201189 
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Schematic 
Symbol 

CI 
C2,1I,20, 
25,60,90 
C3,42 

C4,16,27, 
64,72,73, 
74,89,95 
C5,8 

C6,24,26, 
35,37, 
46,47,49, 
63,99,108, 
111,112 
C7,15,21, 
28,31,32, 
79,94,98, 
107,110 
C9,61 

ClO 

Description 

CAPACITORS 

20 /-IF, 25V, Electrolytic 
0,001 /-IF, ±20%,500V 

Ceramic 
220 PF, ±2%, 500V, 

Mica 
0,002 /-IF, ±20%,500V, 

Ceramic 

470 PF, ±5%, 500V, 
Mica 

0,01 /-IF, ±20%, 500V, 
Ceramic 

0.005 /-IF, ±20%, 500V, 
Ceramic 

0.02 /-IF, ±20%, 500V, 
Ceramic 

0.22 M F, ±10%, 200V, 
Paper 

C12 5 PF, ±0.25 PF, 500V, 
NPO, Ceramic 

CI3,14,17 Variable, 5-25 PF, 
Trimmer 

CI8,29, 
75,93 
C19,36 

10 PF, ±2%, 500V, 
Mica 

0.1 /-IF, ±10%, 200V, 
Paper 

C22,:G3, 0.1 MF, +80%, -20%, 
106,109 100V, Ceramic 
C30,54,96 22 PF, 2%, 500V, 

C33 

C34,81 

C39 

C40A,B, 
C 
C41,43, 
52,78 
C44 

C45,48, 
55,69 
C50 

C53 

C56 

C57,70 

C58 

C59 

C62 

C65,66 

C67 
C68 

C71 

C76 

C77 

C80 

C82 

C83 
C51 

Mica 
1800 PF, ±5%, 500V, 

Mica 
56 PF, ±2%, 500V, 

Mica 
10 MF, 150V, 

ElectrolytiC 
Variable, DRIVER 

TUNE 
33 PF, ±2%,500V, 

Mica 
91 PF, ±2%, 500V, 

Mica 
100 PF, ±2%,500V, 

Mica 
270 PF, ±2%,500V, 

Mica 
82 PF, ±2%, 500V, 

Mica 
240 PF, ±2%, 500V, 

Mica 
150 PF, ±2%, 500V, 

Mica 
68 PF, ±2%, 500V, 

Mica 
310 PF, ±2%,500V, 

Mica 
Variable, 1-13 PF, 

Trimmer 
0.001 MF, ±20%, 3 KV, 

Ceramic 
Variable, FINAL TUNE 
200 PF, ±2%,500V, 

Mica 
300 PF, ±2%,500V, 

Mica 
0.33 PF, ±10%, 500V, 

Ceramic 
16 PF, ±2%, 500V, 

Mica 
130 PF, ±2%, 500V, 

Mica 
Variable, 1-8 PF, 

Trimmer 
Variable, VFO 

680 PF, 5%, 500V,Mica 

Hallicrafters 
Part Number 

045-001147 
047-001671 

493-110221-334 

047-100395 

493-110471-234 

047-100354 

047-100442 

047-100471 

046-001298-004 

491-001050-022 

044-200545 

493-110100-331 

046-001294-004 

047-001428 

493-110220-333 

493-310182-234 

493-110560-334 

045-200307 

048-000609 

493-110330-333 

493-110910-334 

493-110101-334 

493-110271-334 

493-110820-333 

493-110241-334 

493-110151-334 

493-110680-334 

493-110311-334 

044-000520 

047-100397 

048-000610 
493-210201-334 

493-110301-334 

047 -000403-016 

493-110160-331 

493-210131-334 

044-000593 

04R-000595 
493-210681-234 

SERVICE REPAIR PARTS LIST 

Schematic 
Symbol 

Description Hallicrafters 
Part Number 

C84 

C85 

C86 

C87 

C88 

C91 

C92 

C97 

CI00,101 

C102A,B, 
C,D 
CI03 
C104 

CI05 

C113 

R1 
R2 
R3,27 
R4 

R5,8,28, 
34,61 
R6,9,26, 
37,57,69 
R7,20 
RI0,14, 
23,48,59, 
62,63 
Rll,12 
R13 

RI5,17, 
51,55,64, 
73 
R16 
RIB 
R19 
R21 
R22,42, 
56 
R24 
R25 
R29 
R30 
R31 

R32 
R33 

R35 
R36 
R38 
R39 
R40,41 
R43 
R44 
R45,52 
R46 
R47 
R49 
R50 
R53,54 
R58,74 
R60 
R65 
R66 

CAPACITORS (CONT) 

10 PF, ±0.25 PF, 500V, 491-001100-093 
N750, Ceramic 

82 PF, ±2%, 500V, 491-054820-042 
N80, Ceramic 

100 PF, ±2%, 500V, 491-054101-022 
NPO, Ceramic 

47 PF, ±2%, 500V, 491-024470-022 
NPO, Ceramic 

82 PF, ±2%,500V, 491-054820-022 
NPO, Ceramic 

47 PF, ±2%,500V, 493-110470-333 
Mica 

4.7 PF, ±2%, 500V, 493-240470-331 
Mica 

0.68 PF, ±10%, 500V, 047-000403-001 
Ceramic 

0.001 /J.F, -0%, +100%, 047-002217 
1400V, Ceramic 

3 x 50 MF, 350V; 250 MF, 045-001370 
25V, ElectrolytiC 

90 MF, 500V, Electrolytic 045-001337 
90 MF, 500V, 045-001338 

ElectrolytiC 
100 /-IF, 150 VDC, 045-001371 

ElectrolytiC 
680 PF,2o/o,300V,Mica 493-110681-324 

'RESISTORS 

47K ohm, 1/4 Watt 
2.2 Megohm, 1/4 Watt 
220K Ohm 
Variable, 500K Ohm, 

±30%, 1/8 Watt, 
MIC GAIN 

4700 Ohm 

lOOK Ohm 

470K Ohm 
10K Ohm 

470 Ohm 
250 Ohm, ±20%, 1/4 Watt 

CARRIER BAL. 
47K Ohm 

680 Ohm 
1 Megohm 
1000 Ohm 
150K Ohm 
100 Ohm 

451-152473 
451-152225 
451-252224 
025-002528 

451-252473 

451-252104 

451-252474 
451-252103 

451-252471 
025-002527 

451-252473 

451-252681 
451-252105 
451-252102 
451-252154 
451-252101 

2200 Ohm 451-252222 
22K Ohm 451-252223 
10K Ohm, 5% 451-251103 
4700 Ohm, 5% 451-2514'12 
10 Megohm, -20%, +40%, 025-002531 

1/8 Watt, CARRIER LEVEL 
8200 Ohm 451-252822 
10K Ohm, ±20%, 025-002330 

3/4 Watt, BIAS ADJ 
330K Ohm, 5% 
4.7 Ohm 
5600 Ohm, 1 Watt 
15K Ohm 
10 Ohm, 5%, 1 Watt 
820K Ohm, 5% 
1200 Ohm, 5% 
27K Ohm 
4700 Ohm, 5%, 1 Watt 
2700 Ohm, 5%, 1 Watt 
220 Ohm 
6800 Ohm 
82 Ohm 
3300 Ohm 
39K Ohm 
3000 Ohm, 5 Watt 
2000 Ohm, 5%, 5 Watt 

451-251334 
451-252047 
451-352562 
451-252153 
451-351100 
451-251824 
451-251122 
451-252273 
451-351472 
451-351272 
451-252221 
451-252682 
451-252820 
451-252332 
451-252393 
445-012302 
445-011202 

Schematic 
Symbol 

Description 

R67 
R68 
R70,71 
R72 

'RESISTORS (CONT) 

10 Ohm 
150 Ohm, 5%, 10 Watt 
25K Ohm, 10 Watt 
1000 Ohm, 5%, 5 Watt 

Hallicrafters 
Part Number 

451-252100 
024-001607 
445-032253 
445-011102 

'ALL RESISTORS are carbon type, 10%, 
1/2 watt, unless otherwise specified. 

COILS AND TRANSFORMERS 

Ll,3 Coil, IF 050-002159 
L2 Coil, Filter Termination 050-002161 
L4 Coil, Mixer, 80 Meter 050-002114 
L5 Coil, Mixer, 10 Meter 050-002110 
L6 Coil, Mixer, 15 Meter 050-002111 
L7 Coil, Mixer, 20 Meter 050-002112 
L8 Coil, Mixer, 40 Meter 050-002113 
L9 Coil, Driver, 80 Meter 050-002119 
LlO Coil, Driver, 10 Meter 050-002115 
Lll Coil, Driver, 15 Meter 050-002116 
L12 Coil, Driver, 20 Meter 050-002117 
L13 Coil, Driver, 40 Meter 050-002118 
LI4,15,19 Choke, 1.0 MH 050-001044-005 
L16 Choke, Parasitic 050-002103 
L17 Choke, RF 050-002106 
L18 Coil, PI Output 050-002105 
L20 Coil, Warping 051-002892 
L21,22 Coil, Warping 051-002893 
L23 Call, Het. Xtal. 050-002120 

L24 
L25 
L26 
Tl 

T2 

T3 

T4 

T5 

Oscillator 
Coil, VFO 
Choke, RF, 15 /-IH 
Choke, Filter 
Transformer, Carrier 

O.'3cillator Plate 
Transformer, Bandpass, 

40 Meter 
Transformer, Bandpass, 

15 Meter 
Transformer, Bandpass, 

10 Meter 
Transformer, Power 

ELECTRON TUBES AND DIODES 

Vl,2 Tube, Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 

12AT7 
6EA8 
6AH6 
12BY7A 
6HF5 
6BA6 
OA2 
IN87 
IN456 
IN48 
IN3193 
IN3195 

V3,8 Tube, 
V4 Tube, 
V5 Tube, 
V6 Tube, 
V7 Tube, 
V9 Tube, 
CRl,2 Diode, 
CR3,4 Diode, 
CR5 Diode, 
CR6 Diode, 
CR7 thru Diode, 
CR14 
CR15 

SI 

S2 

S3,4,5 

Yl 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 
Y8 

Diode, Type IN3194 

SWITCHES 

Switch, Rotary, 
OPERATION 

Switch, Rotary, BAND 
SELECTOR 

Switch, Slide, DPDT 

CRYSTALS 

9001.5 KC 
8998.7 KC 
33.5 MC (Not Supplied) 
33 MC (Not Supplied) 
32.5 MC 
32 MC (Not Supplied) 
25.0 MC 
21.5 Me 

050-002109 
050-002311 
056-000786 
050-002158 

050-002145 

050-002146 

050-002147 

050-002104 

090-900034 
090-901350 
090-900793 
090-901192 
090-901653 
090-901112 
090-900001 
019-002941 
019-002964 
019-101877 
019-002768 
019-002770 

019-002769 

060-002802 

060-002803 

060-000544 

019-003653 
019-003652 
019-201966 
019-201965 
019-201964 
019-201963 
019-201961 
019-201960 

Schematic 
Symbol 

Description Hallicrafters 
Part Number 

Jl 
J2 
J3 

J4 
J5 
J6 
PI 

FLI 

Fl 

DSl,2 

Ml 

Kl 

CONNECTORS 

Jack, Three circuit, MIC 
Jack, Two circuit, KEY 
Jack, Phono, SX-146 

INJECT 
Jack, Phono, ANTENNA 
Socket, ll-pin 
Socket, 6-pin 
Plug, 6-pin 
Plug, ll-pin 
Plug, Phono (SX-146 

INJECT and ANTENNA) 

MISCELLANEOUS 

036-000391 
036-000390 
036-000396 

036-100041 
005-200707 
006-001096 
035-000088 
035-100043 
010-000221 

Angle, Window Mounting 067-012996 
Bracket, Piston Capacitor 067-012948 

Mounting 
Bracket, Socket Mounting 
Cabinet, Bottom 
Cabinet, Bottom Rivet 

Assembly 

067-012946 
066-004622 
150-009410 

Cabinet, Cover 066-004621 
Chassis Rivet Assembly 150-008752 
Coupler, Driver Tune 029-000564 
Coupler, Shaft 029-001061 
Cover, Final Tank 066-004557 
Escutcheon, Meter 007 -000922 
Escutcheon, Panel 007-000861 
Filter, Crystal, 2.1 KC 049-000320 
Flywheel 071-000212-002 
Foot, Front 016-001469 
Foot, Rear 016-002446 
Front Panel Assembly 150-009409 
Fuse, 3 ampere, SLO-BLO 039-100390 
Fuseholder (Fl) 006-200837 
Knob; OPERATION, MIC 015-001844 

GAIN, DRIVER TUNE, 
CARRIER LEVEL, BAND 
SELECTOR, FINAL TUNE 

Knob, MAIN TUNING 015-001751-003 
Lamp, Dial, NO. 47 039-100004 
Lock, Line Cord 076-004546-005 
Meter 082-000676 
Painter, Dial 082-000667 
Pulley, Brass 028-200052-011 
Pulley, Nylon 028-000530-002 
Rectifier Board 150-008756 

Assembly 
Relay 
Shaft, BAND SELECTOR 
Shaft, DRIVER TUNE 
Shaft, FINAL TUNE 
Shaft, TUNING 
Shield, Final Tank 
Shield, Heat Insert Tube 
Shield, Switch 
Shield, Tube (V2,3,8) 
Shield, Tube (V 4) 
Shield, Tube (V5) 
Socket, Pilot Light 

(Left Side) 
Socket, Pilot Light 

(Right Side) 
Socket, Tube, 9- pin (VI) 
Socket, Tube, 9-pin 

(V2,3,5,8) 
Socket, Tube, 7-pin (V4) 
Socket, Tube, 12-pin (V6) 
Socket, Tube, 7-pin (V7,9) 
Spring, Dial Cord 
Spring, Dial Plate 
Window, Dial 
Shield, Fiber 
Shield,RF 

021-000831 
074-003074 
074-003075 
074-003076 
074-003055 
067-012945 
069-101020 
067-012947 
009-000855 
069-000097 
069-000863 
086-000735 

086-000734 

006-001112 
006-000395 

006-200633 
006-001131 
006-001094 
075-000893 
075-001011 
022-000745 
069-0021~3 
069-002633 
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