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1, INTRODUCTION 
The SX-117 is an amateur radio receiver designed to operate on the HF bands from 80 meters 

through 10 meters with option for 10MHz WWV. Operation on LF band can be achieved with 

the companion accessory, the HA-10 converter. Its design was finalized in 1961 and was in 

production from 1962 through 1964. The average cost through its production years was 

$395.95. It has been referred to as the poor man’s SX-115, this is a big mistake. The SX-115 cost 

ran $599.50. The electrical designs are quite similar. The design of the VFO in the SX117 is 

significantly more stable eliminating the need for a VR regulator tube. The SX117 uses more dual 

tubes so the active tube stage count for the 117 is 22 and for the 115 it is 21. A good part of the 

cost difference was the production cost. The mechanical design of the 115 was expensive and 

complicated. Because of the improved mechanical design, from an owner’s standpoint the SX-

117 is much simpler to maintain. So overall, in my mind the SX-115 gets a *** rating and the 

SX117 gets ****. 

If you compare the specifications, point for point you find the SX-115 and the SX117 are very 

much the same. If you compare the actual performance the SX-117 Is much better. The S+N:N 

spec for both radios is the same, SSB, ½ microvolt for 10db s+n:n. The 115 commonly runs 12 to 

15db. The 117 commonly runs 18 to 24db. The AVC figure of merit for the 115 is no more than 

10db audio change over an input signal change of 60db. The 115 demonstrates 5 to 8db change 

in audio over 60db which is very good. However, the 117 spec states 5db over an 80db range. 

The 117 demonstrates ¾ to 1db over 80db which is outstanding. When you combine the better 

signal to noise ratio with the superior AVC performance you have a quiet, comfortable copy of 

the HF bands. 
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2, GETTING STARTED 
 

2-1, MANUAL STRUCTURE 

The analysis and troubleshooting procedures are sequenced in a specific manner to minimize 

back tracking.  
 

Section 2-3, Test equipment requirements defined  

Section 3, Cleaning, recapping and visual inspection. 

Section 4, Verify the power source. 

Section 5, The oscillators tested and verified. 

Section 6, The receiver train signal tracing.  

Section 7’ Simplified schematics and voltage charts 

--Section 7-1, AVC circuit performance.  

--Section 7-2 through 7-10, Subsystem troubleshooting and voltage charts. 

Section 8, Production run determination 

Section 9, APPENDIX 
 

2-2, PRODUCTION RUN 
 

Prior to any maintenance activity you need to determine which production run your rig is. 

Refer to section 8, to make this determination. You should make upgrade changes to your rig 

before starting the maintenance activity. It is highly recommended to upgrade to at least level 

C (production run 3). BE AWARE: The voltage and signal levels in all of the subsystem charts 

apply to production run 3 and above radios. Unmodified run 1 and run 2 radios will vary 

greatly. 
 

2-3, TEST EQUIPMENT 
 

There is no need for expensive or elaborate test equipment. I purposefully minimized the test 

equipment I used to develop this document. 
 

2-3-1, SIGNAL GENERATOR 
 

The signal generator needs to cover, minimum, 50KHz to 30MHz. The key feature is a 

calibrated output. The output should be metered with a step attenuator, and capable of 

precise output from 0.1uv to 100kuv. For the development of this document, I used the 

URM25-D. 
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2-3-2, AUDIO POWER METER 

An audio output meter such as the General Radio 1840A (my choice) is all that is needed. 

There are many that are up to the task. The key features are: Internal variable load (at least 3 

ohms to 1.5k), variable full-scale power, 2mw to 20w and a meter calibrated in watts and DB. 

Fully self-contained no power no batteries. The majority of the receiver test specs involve a fixed 

signal input and a minimum or fixed audio output across a fixed load. Other specs involve a 

change in audio output across a given load due to a change in input signal. All of these 

measurement requirements are satisfied by a good audio power meter. 

 
For my bench setup I have a standard ¼ inch phone plug which goes to a switch. The switch 

selects either a speaker or the audio power meter. Like the SX-117 most of the equipment I work 

on (Hallicrafters SR series) has a front panel phone jack that disconnects internal speakers. I 

have an adaptor phone jack with clip leads for working on various other radios. A side benefit 

of using an audio power meter with built in load is, you do not have to listen to the constant 

drone of the receiver. Switching in the speaker allows you to quickly find the signal when you 

change frequencies. 
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2-3-3, OSCILLOSCOPE 

You will need to accurately measure DC levels as well as AC and RF signals. I used a Hantek 

DSO5102 to develop this document ($219 @ amazon). This is not an endorsement of Hantek. I 

got it because I had never used a digital scope and it was inexpensive. What I like about a 

digital scope is all the information presented on the screen; frequency, period, mean voltage, 

peak to peak voltage, signal minimum, signal maximum, pulse width, rise time and a myriad of 

other features I have yet to explore. 

2-3-4, FREQUENCY COUNTER 

You need a range of 50KHz through 30MHz. 

2-3-5, TEST METER 

Here you can save a little money. Nothing in the SX-117 (or most of the vintage receivers of 

the era) requires measurements of the four digit or better accuracy. The $4.00 on sale DVM at 

Harbor Freight is perfect. Just be sure you get the one with the 1000vdc scale. 
2-3-5-1, RF BLOCKING PROBE 

These inexpensive meters work fine unless you are trying to measure a dc voltage with RF 

present, like the plate, grid or cathode of an oscillator or mixer. It is simple to make an RF 

blocking probe for an inexpensive meter. Install a 270uh – 1mh choke in the barrel of a dc 

probe. It will work with oscillators and low power mixers. Don’t go messing about in the PA of 

a transmitter with one. 

` 
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2-3-6, AUDIO OSCILLATOR 

Be careful here. Most function generators will not work. Most function generators are 50-ohm 

output, you need 600 ohms. Most function generators are limited to 10 to 20vpp output. You 

need at least 50vpp. I used a WAVEFORMS 401B for the development of this document. The 

old HP 200 series are great and inexpensive. 

2-3-7, CAPACITIVE TUBE PICKUP 

The capacitive pickup tool is a metal sleeve that slides over a tube to sample any RF present. It 

is used most commonly to sample oscillator, driver and mixer signals without presenting a load 

to the circuit. It fits snuggly over the tube without contacting the chassis. The most common 

method of construction is the cut the base off a tube shield. It will be used to test the BFO or 

any oscillator you choose. 
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3, PRELIMINARY INSPECTION 

3-1, VISUAL/MECHANICAL INSPECTION 

Now is the time for a very intensive inspection for broken or burned parts. A thorough 

cleaning of the chassis, controls and drive trains.  

For details see: https://wd0gof.files.wordpress.com/2019/02/rig-cleaning.pdf.  

3-2, RECAP 

There are two must replace capacitors in the SX-117. One is the three-section filter capacitor 

C117A, B &C. The other is the cathode bypass capacitor for V12B, C98, 25uf 25v. 

There are differing opinions about paper capacitors. If you are in the camp that always replaces 

paper caps, there are five of them, C107, C108, C109, C110 and C111. 
 

3-3, PRODUCTION RUN UPGRADE 

Refer to section 8 and determine which of the upgrades you want to include and make those 

modifications before starting fault isolation process. 
  

https://wd0gof.files.wordpress.com/2019/02/rig-cleaning.pdf
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4, POWER SUPPLY-TEST AND EVALUATION 
The power supply for the SX-117 was designed to operate on 105 to 125vac, 50/60Hz.The 

power consumption at 117vac is projected to be 70 watts. There are two secondary windings 

on the power transformer, the filament and the B+ windings. The center tapped B+ winding 

feeds a full wave rectifier that produces a raw 200vdc which is filtered to produce the nominal 

168vdc primary B+ supply. Via R90 (10K) a secondary B+ is produced which feeds the audio 

detectors and audio preamp. A third auxiliary B+ supply Is produced by R-57 that provides the 

screen voltage for the 3rd IF amp V9 and the B+ for the 100KHz oscillator if installed. 

The following chart provides the power supply measurement of an SX-117 that functions 

properly and meets all specifications. It should be noted that the power supplies in equipment 

of this era were subject to quite a wide variance in actual operating voltages. Variations of +/- 

10% are common. These measurements were recorded with the bench supply running 123.5vac 

and the equipment was drawing 0.58amps.  
DESCRIPTION  TEST POINT DC COMPONENT AC RIPPLE 

B+ Secondary 
(Measurements taken using a 

scope) 

Anode CR3 to center tap /////////////// 530vpp 

Anode CR4 to center tap //////////////// 530vpp 

Raw rectified power. JUNCTION OF CR3, CR4 AND R89 230vdc 30vpp 

INPUT SIDE OF PI FILTER JUNCTION OF C117B AND R91 227VDC 10vpp 

PRIMARY B+ SUPPLY JUNCTION OF C117C AND R91 179VDC 0.200vpp 

SECONDARY B+ SUPPLY JUNCTION OF C117A AND R90 153VDC 0.01vpp 

AUXILIARY B+ SUPPLY JUNCTION OF R57 AND T7 PIN3 
168VDC CAL osc off 
163VDC CAL osc on 

0.200vpp 
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Voltage patten seen on anodes of CR3 and CR4. Pattern is identical on both anodes. 
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5, OSCILLATORS-TEST AND EVALUATION 
The normal operation of everything in the receiver train from T1 through the BFO is dependent upon the 

oscillators being on frequency. This fact cannot be over stated. Extra effort getting the oscillators right will be 

rewarded by better than average performance of the equipment.  
 

Power up the equipment and allow 30 minutes warm up. All the crystal oscillators will be tested 

first to allow maximum time for the VFO to stabilize. Set all SX-117 controls as follows: 
The following settings will be Standard for all oscillator testing. 

RF GAIN – min. 

XTAL SELECTOR – NORMAL. 

PRESELECTOR – doesn’t matter (dm). 

BAND SELECTOR – 80 meters. 

CAL RESET – ON INDEX MARK. 

NL/CAL – off. 

FUNCTION – LSB 

SELECTIVITY – dm 

NOTCH FREQ. – dm 

AF GAIN – Min 

 

5-1, OSCILLATOR DEFINITIONS 

In the equipment specification and in the system schematic there are 2 oscillators referred to 

as the CRYSTAL OSCILLATOR. They are V3 crystal oscillator and V13A crystal oscillator. For the 

purpose of this document V3 will be referred to as the main crystal oscillator. V13A will be 

referred to as the aux crystal oscillator. 

5-2, SSB CRYSTAL OSCILLATOR TEST 

The SSB oscillator has no adjustments to pull the xtals on frequency. The original xtals came in 

matched pairs. Sets of matched pairs are no longer available (The exact difference of 100KHz 

between the USB and LSB xtals will affect the BFO adjustments to be done later). The original designer’s 

view was that if it was off frequency, you replaced the crystals with a new matched pair. Today 

your options are limited and you may have to get creative. If both xtals are low or high you can 

change the values of C58 and C59 to pull the xtals up or down. Changing the tube will also pull 

the xtal frequency. The goal, and important factor is the USB to LSB difference (1700KHz – 

1600KHz = 100KHz). If the xtal frequencies are off, but the difference is 100KHz the error can 

be offset by the VFO CAL RESET and you can still get a zero beat on USB and LSB. Read section 

6-11 in the Hallicrafters OPERATING AND SERVICE INSTRUCTIONS manual. 
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5-2-1, SSB OSCILLATOR TEST 

Power up in the configuration listed above. Connect the scope using a 10X probe to pin 7 of 

V8. You should see a minimum of 5.0 vpp. Move the probe from the scope to the frequency 

counter. You should read 1600KHz. Switch from LSB to USB. You should read 1700KHz on the 

counter. Move the probe from the counter to the scope. You should see a minimum of 5.0 

vpp. The amplitude of the signals on USB and LSB should be equal. Slight offset errors can be 

corrected by the VFO CAL RESET; however, you will be required to readjust the CAL RESET each 

time you change bands.  

 

5-2-2, SSB OSCILLATOR SCHEMATIC & VOLTAGE CHART 

 
 

 

PIN # 1 2 3 4 5 6 7 8 9 

V8A ////////// 0 110 6.3vac 0 124 4.0 ////////// ////////// 

V8B 172 ////////// ////////// ////////// ////////// ////////// ////////// 0.3 0 
VOLTAGES ARE DC UNLESS OTHERWISE NOTED. You will need an RF blocking probe. 
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5-3, MAIN CRYSTAL OSCILLATOR TEST 

Each of the crystals in the oscillator has an adjustment. This adjustment affects both the 

amplitude and the frequency of the oscillator output.  

1, With the controls set per paragraph 5, and the equipment warmed up, connect a cable 

from the scope to J4 (CRYSTAL OSC OUTPUT). Adjust L10B for max peak to peak voltage. Record 

the peak to peak voltage. Move the cable from the scope to the frequency counter. Readjust 

L10B for 10.000MHZ. Move the probe back to the scope observe the signal. If you have not lost 

more than 10% of the peak to peak voltage that setting is good. Minimum signal level is 1.0 vpp. 
NOTE: Arbitration of signal amplitude and frequency for each crystal in this oscillator may be required. If possible, go with the most accurate 

frequency rather than peak output voltage. The CAL RESET function of the VFO can offset up to +/- 1500Hz. Ideally you would adjust for exact 

frequency. But unless you have a lot of spare xtals this is impractical. 

 2, If the WWV xtal is installed turn the BAND SELECTOR to the WWV position repeat the 

process in step 1 above adjusting L14. 

 3, Set the band switch to 7.0 and repeat the process in step 1 above adjusting L11B. 

 4, Set the band switch to 14.0 and repeat the process in step 1 above adjusting L13B. 

 5, Set the band switch to 21.0 and repeat the process in step 1 above adjusting L12B. 

 6, If xtal is installed set the band switch to 28.0 and repeat the process in step 1 above 

adjusting L10A. 

 7, Set the band switch to 28.5 and repeat the process in step 1 above adjusting L11A. 

 8, If the xtal is installed set the band switch to 29.0 and repeat the process in step 1 

above adjusting L12A. 

 9, If the xtal is installed set the band switch to 29.5 and repeat the process in step 1 

above adjusting L13A. 

5-3-1, MAIN OSCILLATOR SCHEMATIC & VOLTAGE CHART 

 
PIN # 1 2 3 4 5 6 7 8 9 
VOLTAGE 170 0 1.3 6.3vac 6.3vac 170 0 1.0 0 

ALL VOLTAGES ARE DC UNLESS OTHERWISE NOTED. You will need an RF blocking probe. 
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5-4, AUXILIARY CRYSTAL OSCILLATOR TEST 

The following assumes the normal configuration, that is without any axillary crystals installed. 

This procedure is an optional operation. The object is to prove the operation of the auxiliary 

even though it is most likely not in use. If the auxiliary sockets are populated select each 

installed crystal in order and perform steps c through g. Otherwise: 

a, Pull the 80-meter crystal, Y8 and install in auxiliary socket 1. 

b, Set the XTAL SELECTOR switch to position 1 

c, Power up, any mode. RF and AF GAIN at min. 

d, Connect scope probe to the junction of C57 and the terminal strip. 

e, The signal level should be 10vpp. 

f, Move the probe from the scope to the frequency counter. 

g, it should read the crystal frequency. 

5-4-1, AUXILIARY OSCILLATOR SCHEMATIC & VOLTAGE CHART 

 

PIN # 1 2 3 4 5 6 7 8 9 

VOLTAGE 170 0 130 6.3vac 0 55 2.0 33 47 
Measurements taken with 80-meter xtal plugged into Aux socket 1 and XTAL SELECTOR in position 1. Switch the OFF/NL/CAL switch 

to the CAL position, tune for a zero beat to ensure the aux oscillator is working. You will need an RF blocking probe. 
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5-5, VFO OSCILLATOR TEST 

NOTE: If the C15f to C127 mod has not been installed see APPENDIX 9-2 for 

instructions and complete the modification before proceeding. 
 

The following procedure is a substitute for the VFO alignment and adjustment found in 

sections 6-8 and 6-9 of the Hallicrafters OPERATING AND SERVICE INSTRUCTIONS manual. 

 

SETUP: 

Connect frequency counter to pin 8 of V6 or J5. 

Preset C127 to the center of its tuning range. 

CAL RESET to center of its rotation. 

 

Turn the FUNCTION switch to any mode.  

Allow 30 minutes warm-up/stabilize time. 

 

INITIAL PRESET. 

Tune the main tuning dial to 300. 

Adjust L16 for a reading of 4.550MHz on the frequency counter. 

 

TRACKING ALIGNMENT. 

Tune the main tuning to 100 and adjust C127 for 4.750MHz on the counter. 

Tune the main tuning to 400 and adjust L16 for 4.450MHz on the counter. 

NOTE: These two adjustments interact, you may have to go back and 

forth several times, under or over correction at one or the other end 

to get both ends correct. +/- 500 is good, right on is best 
 

FINAL CHECK 

 MAIN TUNING   FREQUENCY 

0 4.850MHz 

100   4.750MHz 

200   4.650MHz 

300   4.550MHz 

400   4.450MHz 

500   4.350MHz 
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5-5-1 VFO SCHEMATIC & VOLTAGE CHART 

 
 

PIN 1 2 3 4 5 6 7 8 9 
VOLTAGE 164 1.2 150 0 6.3vac 155 0.2  31 24.6 

ALL VOLTAGES ARE DC UNLESS OTHERWISE NOTED. You will need an RF blocking probe. It will be helpful if you switch on the CAL oscillator and 

tune for a good tone in the speaker. If your RF blocking probe is working correctly you may shift the frequency of the tone a little, but it will not 

kill the oscillator. If the tone goes away completely then you need to find a better blocking probe. 
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5-6, CRYSTAL CALIBRATOR TEST 

Power up and allow 10 to 15 minutes for stabilization. Set controls as follows 
RF GAIN – MIN. 

XTAL SELECTOR – NORMAL. 

PRESELECTOR – upper portion 80 meters. 

BAND SELECTOR – 80 meters. 

CAL RESET – ON INDEX MARK. 

TUNING -red scale 700. 

NL/CAL – ON. 

FUNCTION – LSB 

SELECTIVITY – 2.5 

NOTCH FREQ. – off 

AF GAIN – MIN 

 

As soon as the radio warms up connect the scope (10X probe) to pin 3 of J3. You should 

see a sawtooth waveform with a minimum peak to peak amplitude of 50v. Move the probe 

from the scope to the frequency counter. Turn the Calibrator on and off several times to 

insure there is no hesitation in startup. If it is not precisely on frequency adjust C301 for 

exactly 100.000KHz. After adjusting C301 turn the calibrator off and back on to see where it 

stabilized. Readjust if necessary. 

Turn the RF GAIN to maximum gain. Turn the AF GAIN to 3.5. Depending upon the 

accuracy of all the other oscillators in the radio you should have tone and S-meter deflection 

at or about 700 on the tuning dial. Set the dial exactly on the 700-index mark on the dial and 

adjust the CAL RESET control for max S-meter reading. Then check for tone at 600 and 800 on 

the dial. If the tone is off the mark at 600 or 800 on the dial you need to recheck the VFO 

alignment. 

The calibrator assembly is a high reliability item. The most common failure other than 

the tube is C301. It MUST be replaced with a type N750 capacitor. 
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6, RECEIVER TRAIN EVALUATION 
If you have followed the procedure the power supply system and all the oscillators have been tested and are 

fully operational. Now when progressing through the receiver train these items can be eliminated as sources 

of faults. This will greatly narrow your focus while analyzing faults. 

6-1 CONTROL SETUP FOR FAULT ANALYSIS 

Remove V10, ground the tie point of R65 and C82. Power up and allow 5 minutes warm up.  

6-2, INJECTION LEVEL/SIGNAL TRACING CHART 
 INJECTION 

FREQUENCY 
INJECTION 

POINT 
GEN. 

OUTPUT 
PROBE AUDIO 

OUT 
TEST SUCCESS/FAILURE 
IMPLICATIONS 

TROUBLESHOOT 
REF 

SECTION 

1 1000Hz V12 pin 8 4.5vpp 1x 500mw 
Passed, proceed to step 2. Failed, fault in 

V12B stage. Check voltages on V12.  7-10 

2 1000Hz Input side C94 0.20vpp 1x 500mw 
Passed, proceed to step.3. Failed, fault in 

V12A stage. Check voltages on V12. Insure 

AF gain at max 

7-10 

3 50.75KHz V11 pin 7 3K uv 1x 200mw 
Passed, proceed to step 4. Failed, fault in 

V11 stage. Check V11 voltages. Peak the 

BFO. 

7-5 

4 50.75KHz V9 pin1  37k uv 1X 500mw 
Passed, proceed to step 5. Failed, fault in V9 

or V10. Check tubes voltages. Test continuity 

of T7 & T8. 

7-5 

5 50.75KHz T6 pin 3 6k uv 1X 250mw 
Passed, proceed to step 6. Failed, continuity 

test l21, R55 and associated passive 

components.  

-- 

6 1650KHz V8 pin 2 150k uv 10X 500mw 
Passed, proceed to step 7. Failed, fault in 

V8A, T5 or T6 or associated passive 

components. 

5-2-1 

7 1650KHz V7 pin 1 200 uv 10X 500mw 
Passed, proceed to step 8. Failed, fault in V7, 

T4 or associated passive components. 7-6 

From this point on, ensure the tuning is peaked 

8 6.2MHz V5 pin 7 70 uv 10X 500mw 
Passed, proceed to step 9. Failed, fault in V5, 

T3 or associated passive components. 7-7 

9 6.2MHz V4 pin1 8 uv 10X 500mw 
Passed, proceed to step 10. Failed, fault in 

V4, T2 or associated passive components. 7-8 

10 3.9MHz 
Junction of C11 

& R5 
50 uv 10X 500mw 

Passed, proceed to step 12. Failed, fault in 

V2A, T1 or associated passive components. 7-9 

11 3.9MHz 
Junction of S1A-

8 &C4 
5 uv 10x 500mw 

Passed, proceed to step 13. Failed, fault in 

V1, l6, S1 or associated passive components. 

Clean S1 

7-3 

12 3.9MHz J2 0.6 uv  Coax 500mw 
Passed, proceed to step 14. Failed, fault in 

S1, L1A & B, L5, or preselector control.  

13 
When the radio has successfully passed all tests to this point proceed to AVC FUNCTION TEST section 7-1. Once the AVC is proven to 
be functioning properly the radio should be ready for a by the book alignment. Replace v10 and remove ground from R65. 

 

As indicated above once the AVC is tested and is operational the radio is ready for a by the book alignment. 

Section VI of the factory manual contains the procedures for a full alignment. In the factory manual the 

procedures in paragraphs 6-4 and 6-6 require additional crystals which may not be available. In section 9-6 

and 9-7 of this manual you will find procedures that do not require additional crystals.  
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7, SUBSYSTEM TEST AND EVALUATION 
BE AWARE: The voltage and signal levels in all of the subsystem charts apply to production run 

3 and above radios. Unmodified run 1 and run 2 radios will vary greatly. 

7-1, AVC FUNCTION TEST 

7-1-1, AVC TRACKING 

BE AWARE: the AVC will track differently from radio to radio. Minor differences in gain in each 

stage of the receiver train will affect the slope of the input voltage to AVC voltage curve. The 

following data was taken from an above average receiver and a just in spec receiver. Properly 

functioning receivers should fall somewhere within this range. If, with no signal on the 

antenna and the RF GAIN set to zero, the AVC does not fall between +0.20 and +0.65 vdc there 

is a fault.  
 

Set up the receiver on the 80-meter band and tune up in LSB mode at 3.900 MHz.  

1, Allow 15 minutes warm up. 

2, Turn RF gain to zero. Adjust meter zero pot for 0 on the S-meter. 

3, Turn RF gain to max. 

4, Set generator for 50 microvolts output @ 3.900 MHz. 

5, Set AF gain for 500 mw out. Set factory gain pot for S9 on meter.  
RF @ THE ANTENNA AVG VOLTAGE 

Measured at the tie point of R65 and C81 

S-METER 
Above average 

receiver 

TEST UNIT 1 
Above average 

receiver 

TEST UNIT 2 
Marginal / in spec 

receiver 

For baseline test set 
Rf gain set to min 

J1 GROUNDED 
0.300V 0.560v Zero 

SET RF GAIN TO MAX 

O.5uv 0.280 O.560V S-1 

5.0uv -1.430 -0.920v S-3 

50uv -4.090 -3.480v S-9 

500uv -5.620 -4.400 15db 

5000uv -6.830 -5.600v 35db 

50,000uv -8.540 -6.800V 55DB 

100,000UV -9.500 -7.600V 60DB 
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7-1-2, AVC SCHEMATIC & VOLTAGE CHART 

 

 
RECHECK S-METER ZERO AND S9 SETTINGS. 

1, Warm up 15 minutes.  

2, Turn RF gain to zero. Adjust meter zero pot for 0 on the S-meter. 

3, Turn RF gain to max. Set generator for 5 microvolts output.  

4, On 80 meters tune up @ 3.900 MHz. Insure both preselector and tuning are peaked. 

5, Set generator for 50 microvolts output @ 3.900 MHz. 

6, Set AF gain for 500 mw out. Set factory gain pot for S9 on meter.  

 

AVC VOLTAGE CHART 

For this test NO SIG = RF GAIN control set at 0. S9 = RF GAIN set to 10. 
PIN #  1 2 3 4 5 6 7 8 9 

NO SIG 0.3 3.7 ///////// 6.3vac 0.0 ///////// 146.0 0.0 1.8 

S-9 -4.1 4.1 ///////// //////// ///////// ///////// 145.0 0.0 1.78 

POSITIVE DC VOLTS UNLESS OTHERWISE NOTED 
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7-2, S-METER EVALUATION 

The s-meter in the 117 is very basic. It is measuring the cathode current of V7, the 1650 IF amp. 

If V7 is good and the radio has no other faults and the alignment is correct, it just works. Turn 

the RF GAIN control to minimum and adjust the meter zero control for zero on the meter. The 

meter ckt will drift for the first 15 to 20 minutes of operation. Allow it to stabilize before 

adjusting.  

It is futile to work on the s-meter circuitry before all other problems are eliminated and the 

receiver is in perfect alignment. 

7-2-1, S-METER SCHEMATIC & VOLTAGE CHART 

 
Warm up 15 minutes. On 80 meters tune up @ 3.900MHz. Recheck S-meter calibration at zero 

and 50microvolts input. Inject 50 microvolts into J2. Turn RF Gain to max. Tune receiver for 

max S-meter indication. Set AF gain for 500mw out.  
 

For this test NO SIG = RF GAIN control set at 0. The S9 = RF GAIN set to 10. 

V7 PIN 7 JUNCTION R20 & R21 
NO SIG 2.3vdc 0.41vdc 

S9 1.15vdc 0.21vdc 
 

The s-meter is only true when the RF GAIN is set to max. The standard for s-meter readings in 

HF receivers is: 3uv in will present S5 and 50uv in will produce S9. If everything else is working 

properly there are only 5 parts that will cause the s-meter to malfunction: V7, the meter, R20, 

R21, and C28. 

See section 7-6 for V7, 1650 IF voltage chart. 
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7-3, RF AMP SCHEMATIC & VOLTAGE CHART 

 
7-4, 50.75 KHz IF AMP SCHEMATIC & VOLTAGE CHART 

 
REF: B+=172V, SECONDARY B+=149V AND AUXILIARY B+=146V 

MEASUREMENTS TAKEN WITH NO SIGNAL INPUT    

 PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 

RF GAIN MAX 0 0.79 6.3vac 0 140 63 0.79 

RF GAIN MIN 0 14.87   166 148 14.87 
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7-5, PRODUCT DETECTOR AND BFO 

7-5-1, PRODUCTOR DETECTOR SCHEMATIC & VOLTAGE CHART 

 
 REF: B+=172V, SECONDARY B+=149V AND AUXILIARY B+=146V 

MEASURMENT TAKEN IN LSB MODE NO SIGNAL IN 

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 

1.16 0.75 6.3vac 0 102 27.2 0 

7-5-2 BFO TEST & EVALUATION 

As stated in the Hallicrafters manual paragraph 6-11 the BFO frequency is set by the factory at 

exactly 50.0KHz.  

The exact difference between the USB and LSB crystal frequency needs to be 100KHz for a 

perfect USB/LSB BFO beat note. Before attempting any test and adjustment of the BFO check 

the SSB oscillator. When the SX117 was born the SSB replacement crystals were sold as matched 

pairs. Matched pairs are not available now, unless they are special ordered from a crystal 

manufacture. Good luck with that one. So, if you get a perfect zero beat adjustment, great. If 

you don’t, and the error is slight you will most likely never detect it in normal radio operation. 

The 6BE6 pentagrid converter V11 has two functions. First, it is the product detector for SSB 

operation. It is also the BFO. The cathode (pin 2) and grid 1 (pin 1) form an oscillator. The 

frequency of the oscillator is determined by C88 and L22. It provides the injection signal for the 

SSB product detector and it functions as the CW BFO. The test and alignment of the BFO 

subsystem is found in section 6-11 of the factory OPERATING AND SERVICE INSTRUCTIONS 

manual. That procedure is simple and there are no short cut methods. If the BFO does not 

function there will be no SSB or CW operation. There are 5 most probable parts to consider if 

there is a BFO fault; The tube (V11), C88, L22, C89 and S5A rear. 
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7-6, 1650 IF AMP SCHEMATIC & VOLTAGE CHART 

 
                          REF: B+=172V, SECONDARY B+=149V AND AUXILIARY B+=146V 

MEASUREMENTS TAKEN WITH NO SIGNAL IN  

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 

1.23 2.35 6.3vac 0 145 81.8 2.35 

       

 

7-7, SECOND MIXER V5 SCHEMATIC & VOLTAGE CHART 

 
REF: B+=172V, SECONDARY B+=149V AND AUXILIARY B+=146V 

MEASUREMENTS TAKEN WITH NO SIGNAL IN 

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 

0 2.39 6.3vac 0 157 70 0 
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7-8, 6-MEG IF AMP V4 SCHEMATIC & VOLTAGE CHART 
 

 

REF: B+=172V, SECONDARY B+=149V AND AUXILIARY B+=146V 

MEASURMENTS TAKEN WITH NO SIGNAL IN AND RF-GAIN SET TO MIN. 

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 

0 1.76 0 6.3 vac 152 79 1.76 

 

7-9, FIRST MIXER V2A SCHEMATIC & VOLTAGE CHART 

 

 REF: B+=172V, SECONDARY B+=149V AND AUXILIARY B+=146V 

                                  Measurements taken with no signal in at the antenna. REC/STBY grounded. 

PIN 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 PIN 8  PIN 9 

162 0 0.25 0 6.3vac 160 2.8 5.0 0 

Pins 1, 8, and 9 are V2B cathode follower for the main xtal oscillator. 
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7-10, AUDIO AMP AND OUTPUT V12A & B SCHEMATIC AND VOLTAGE CHART 

 
REF: B+=172V, SECONDARY B+=149V AND AUXILIARY B+=146V 

MEASURMENTS TAKEN WITH AF GAIN AT MIN 

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 

-0.287 0 172 6.3vac 0 165 3.9 0 76 
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8, PRODUCTION RUN DETERMINATION 
There were 5 production runs for the SX-117.  

PRODUCTION RUN SCHEMATIC # RADIO SERIAL # 

1 O89-002852 XXXXX0 XXXXXX 

2 O89-002852B XXXXX1 XXXXXX 

3 O89-002852C XXXXX2 XXXXXX 

4 O89-002852D XXXXX3 XXXXXX 

5 O89-002852E XXXXX4 XXXXXX 

 

8-1, CHANGES RUN 1 TO RUN 2 

Production run 2 involved only two changes. First R29 was changed from 10K to 22K. 

This change is recommended for all run-1 radios. 

The second change involved replacing the FUNCTION switch and rewiring of the crystals 

for the SSB oscillator. However, the part # of the new function switch was not changed. No 

documentation has been found to explain this. There seems to be no change in function or 

performance, so this change is not recommended. 
 

8-2, CHANGES RUN 2 TO RUN 3 

This production run change is quite extensive. Refer to section 9-5 for detailed 

instructions. At the very minimum all first and second run SX-117 radios should be upgraded 

to this level. First run radios also need R29 changed from 10K to 22K.  
 

8-3, CHANGES RUN 3 TO RUN 4 

This change involved only one part. C15F was changed to ceramic trimmer. See section 

9-2 for details. 
 

8-4, CHANGES RUN 4 TO RUN 5 

This change results in cutting off the first mixer during transmissions when paired with 

the HT-44. See section 9-4, SERVICE BULLETIN RUN-5 CHANGE 
 

 
For more information go to: 

http://k9axn.com/_mgxroot/page_10848.html 

http://k9axn.com/_mgxroot/page_10789.html 

 

A must read: 

http://k9axn.com/_mgxroot/page_10882.html 

 

  

http://k9axn.com/_mgxroot/page_10848.html
http://k9axn.com/_mgxroot/page_10789.html
http://k9axn.com/_mgxroot/page_10882.html
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9, APPENDIX  

9-1 BULLETIN 1964-4 
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9-2 ENGINEERING CHANGE C15E 
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9-3 TEST SPECIFICATION 

HALLICRAFTERS 
 

AMATEUR RADIO 

BAND  
 

RECEIVER 
 

SX-117 
 

TEST SPECIFICATION 
 

The following is the mid-production test 

specification. It does not reflect the 

improvements in performance that occurred 

over the lifetime of SX-117 production. Latest 

update May 1963 halfway through its 

production life. 
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9-4, SERVICE BULLETIN RUN-5 CHANGE 
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9-5, ENGINEERING CHANGE #C -169 

NOTE: C level units will have the serial # 117002 XXXXXX. 
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9-6, ALTERNATE IF ALIGNMENT 

Control setup: 
BAND SELECTOR: As noted in chart. 

RF & AF GAIN: Maximum. 

SELECTIVITY: As noted on chart. 

FUNCTION: As noted 

NOTCH: off 

OFF/ANL/CAL: OFF 

BFO: 0 (center point) 

 

Step 
Signal Generator 

Connections 
Generator 
frequency 

Band 
& 

MODE 

Audio 
Output 

AF GAIN @ Max 
Selectivity 

1 

Pin 2 of V8 
50.75 KHz 

CW 

80 
Meters 

LSB 
1 watt 2.5KHz 

Injection level 10Kuv or less using a 1x scope probe. Adjust T5, T6, T7 and T8 for 
maximum audio output. 

2 

Pin 7 of V5 
1650 KHz 

1000 cycles 
30% mod 

80 
Meters 

AM 
500mw 2.5KHz 

Injection level of 300uv. or less. Slowly tune generator through 1650KHz to determine 
center of IF passband. Set generator at center of IF passband. Adjust top & bottom of 

T3 & T4 for maximum audio output. 

3 

Pin 2 of V2 
6.050 MHz 
1000 cycles 
30% mod 

80 
Meters 

AM 
500mw 2.5KHz 

Injection level of 200uv or less. Adjust receiver tuning until audio output is achieved at 
approximately 3.95 MHz. Adjust top cores of T1 & T2 for maximum audio output. 

Reduce generator as needed to maintain 500mw audio output. 

4 

Pin 2 of V2 
6.450 MHz 
1000 cycles 
30% mod 

80 
Meters 

AM 
500mw 2.5KHz 

Injection level of 200uv. Adjust receiver tuning until audio output is achieved at 
approximately 3.55 MHz. Adjust trimmers C15b & C15d for maximum audio output. 

Reduce signal generator output as required to maintain 500mw audio output. Repeat 
steps 3 & 4 until no further increase is achieved. 
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9-7, ALTERNATE PRESELECTOR ALIGNMENT PROCEDURE 
This procedure was developed to eliminate the need for the two auxiliary crystals. It is critical that the frequency of the 

signal generator be very precisely set. If your generator does not have an accurately “calibrated” digital display, then use 

a frequency counter to set the generator frequency.  

NOTE: If the I.F.’s are aligned, and there are no other faults, set up the following: Generator output to 3.0 microvolts. 

(More signal may be required if other faults exist in receiver.) 

SELECTIVITY to 2.5 

RF GAIN to max 

CAL RESET to index dot 

BFO to index dot 

NOTCH off 

OFF/NL/CAL to off 

Step 1  

a. Set generator frequency to 3.5MHz. 

b. Set receiver TUNING dial to black scale 0. 

c. Set BAND SELECTOR to 3.5. 

d. Set preselector to 3. (On the inner 1 to 10 scale) 

e. Connect generator to antenna input. 

f. Set FUNCTION to LSB. 

g. Adjust A.F. GAIN for 250 milliwatts audio out. 

Adjust L5 (RF amp grid tuning) and L6 (RF amp plate tuning) for maximum audio output. 

Step 2 

a. Set generator frequency to 29MHz. 

b. Set receiver TUNING dial to black scale 500. 

c. Set BAND SELECTOR to 28.5. 

d. Set preselector to approximately 9.5. (On the inner 1 to 10 scale) 

e. Connect generator to antenna input. 

f. Set FUNCTION to USB. 

g. Adjust A.F. GAIN for 250 milliwatts audio out. 

Adjust C3B and C3D for maximum audio output. 

Repeat steps 1 and 2 until no further improvement is achieved. 

Step 3 

a. Set generator to 28.5MHz 

b. Set receiver TUNING dial to black 0. 

c. Set preselector to approximately 9.25. (On the inner 1 to 10 scale) 

Adjust L2 and L7(antenna shunt and mixer shunt coils) for max receiver output. 

 Repeat steps 1,2 and 3 until no further improvement is achieved. 
` 


