Fixing Up Nice Old Radios

Jim Hanlon, W8KGI

w8kgi@arrl.net
Focused on tube-type, Ham Radio Shortwave Receivers

A few words of wisdom

This is something you can do.  For decades, Hams built and maintained their own receivers and transmitters.

It worked well at one time.  All you have to do is find out what is wrong, fix it, and your receiver will work well again. 

Don’t discount sabotage!    

Use Isolation Transformer on AC/DC radios!

Before you start –

Read about Receivers in a vintage ARRL Handbook.

Get a Manual at http://bama.edebris.com/manuals/
Basic tools – pliers, needle-nosed pliers, wire cutter, insulation stripper, soldering gun, resin core solder, safety glasses, screwdrivers, Allen wrenches, drill & bits, light, bench vise, socket wrenches, clip leads.

Necessary Instruments – Analog VOM or VTVM, 

signal generator (and counter)

Nice Instruments – Oscilloscope, tube tester, condenser tester, DVM

Begin to Fix Your Receiver

Expect your receiver to have one or more faults.

Start a folder.  Include the manual and work history.

Do a Visual Inspection

Look for missing tubes and parts


Check for the right tubes in the sockets


Look at bottom plate for wax and scorch marks


Look for burned or scorched parts


Look/smell the power transformer


Inspect the line cord


Inspect solder joints


Check the dial drives


Check variable caps for shorting plates

Make initial Electrical Measurements


Resistance Measurements (from manual table)



Filaments close to ground



Cathodes grounded or within a few K 



G1 grounded or within a few K of ground



G2 and Plate at least a few K off ground

If suspicious bypass Cap, measure with VOM

Power filter caps should measure at least 100K

Resistors within 20% are OK

Measure switches and pots

Measure tubes for filament continuity, shorts

Cleaning

Clean switches and pots with Big Bath, DeOxit

Tuning mechanism may need new lubricant

Formula 409 for general cleaning

Check solvents on inconspicuous surface first

Mechanical Repairs
Dial cords –wrap burnished shafts with tape

Straighten bent metal

Replace broken glass with Plexiglas

Replace missing sheet metal

Remove unwanted paint

Repaint – crackle paint from AES

Electrical Component Replacement

AES for parts,  www.tubesandmore.com
Mouser for parts, www.mouser.com
Replace paper caps with “Orange Drops” or disc 

ceramics

Replace resistors with carbon film or metal film

Replace filter caps with Axial Lead Electrolytics

Replace line cord with extension cord 

Make sure pilot light is OK in AC/DC sets

Applying Power

Wear safety glasses, be careful of B+, look for smoke.

(Put a 60 watt bulb in series with line cord)

Pull rectifier tube, turn it on

Tubes should light up, get warm, bulbs light

Measure AC high voltage at rectifier plates

Reform filter capacitors


Disconnect B+ loads

Put ~30K, 5 watt Resistor between Rectifier and first filter cap

Measure output cap voltage with VOM

Turn it on and watch voltage rise

Turn it off, remove Resistor, restore loads

Connect speaker, phones, antenna

Turn it on, watch for smoke


Burning resistors indicate a shorted cap


Loud hum indicates open filter caps



Replace input cap with same size, polarity!

Fix immediate fires, and then turn attention to making the receiver actually work. 

Stage-by-Stage Troubleshooting


(Do this until the receiver starts to play)

Audio output 


Measure voltages listed in the manual


Check for hum by touching G1 with screwdriver


(Measure speaker, output transformer continuity)


(Use phones with 0.1 mfd, 400V series cap to 


listen to places where you should hear audio.)

Audio driver


Measure voltages listed in the manual


Check for hum by touching G1 of driver


Check for hum at top of volume control

IF amplifier(s) and Detector


Measure voltages listen in the manual


Connect Sig Generator through 0.01 mfd, 400 V 


cap to Signal Grid of mixer tube and ground.


Tune receiver to bottom end of BC band


Tune Sig Gen to IF frequency, modulation on.


(You should hear modulation.)


(If not, tune Sig Gen around +/- )


(If not, inject Sig Gen into G1 of IF tubes, going


back toward detector)


(If not, inject Sig Gen into Plate of last IF using


DC blocking cap)


(If not, inject Sig Gen into detector diode)

If B+ on bottom of IF transformer but not on plate

· check for open resistor inside transformer can

· check for open transformer winding (look for open solder joint or broken wire)



Once you can hear the Sig Gen injected into the Mixer signal grid, check the Local Oscillator.

Local Oscillator


Measure voltages listed in the manual


Verify the Local Oscillator is oscillating



(Check with oscilloscope at mixer osc 



injection grid or at LO G1.)



Listen for LO on another receiver at Rx 



tuned freq + IF freq 

Once Local Oscillator is working, check the Mixer.

Mixer


Measure voltages listed in the manual


Inject Sig Gen tuned to Rx tuned freq into signal 


grid.  You should hear modulation.

Once Mixer is working, check the RF stage(s)

RF Stage


Measure voltages listed in the manual.


Inject Sig Gen tuned to Rx freq into antenna 



terminals.


No response, inject to G1 of RF tube.


(Check DC continuity of antenna link coil, 


bandswitch, RF coil.)


(Check DC continuity of RF plate coil, Mixer


grid coil.)

Beat Frequency Oscillator


Turn Rx to CW/SSB or BFO on.  Check voltages


You should hear whistle when tuned to a carrier.


(Check oscillation at G1 or P of tube with scope)


(Check BFO frequency with counter or listen for 


harmonic.  Readjust frequency.)


(Check BFO coupling capacitor.)

Automatic Volume Control


Is S-meter working properly?  (Measure AVC 


line voltage.) 


(Is AVC cap shorted?  Is AVC switch OK?)

Once all stages are basically working, it is time to align your receiver.  

(At some point, check cathode bypass capacitors.)

Alignment
May not be necessary if calibration is good, if you can peak signals with the “Antenna Trimmer,” and if you have not changed any of the IF tubes.

Follow the instructions in your manual!

If Hammarlund HQ-129X or Super Pro families, you will need a sweep generator IF alignment.

Signal Generator Alignment for generic receivers

Tools: plastic alignment tools – Radio Shack

           screwdriver with tape-wrapped shank

IF Alignment

(Peak the IF stages at the nominal IF frequency or at the Crystal filter frequency.)

Attach Sig Gen to Mixer signal grid with 0.1 mfd cap

Tune Rx to low end of low range with no signal

Set Sig Gen to nominal IF frequency, turn mod on

Attach VOM to audio output, phones or speaker, set to a low AC volts scale

Set Rx selectivity to broadest position, turn xtal filter off, AVC off, RF gain full on, set AF gain for meter deflection. 

Back off Sig Gen until Rx comes out of saturation

Adjust IF transformers for maximum output, reduce sig gen output as needed to stay out of saturation.

Turn off Sig Gen modulation, turn BFO on, set BFO pitch control to mid range.

Adjust BFO transformer for zero beat.

If the Receiver has Xtal Filter


Turn sig gen modulation off


Turn Xtal Filter on


Turn BFO on


Adjust sig gen frequency for peak


Adjust BFO transformer for zero beat


Turn Xtal Filter off, sig gen modulation on, 


Repeat IF alignment

RF Alignment

(Adjust Local Oscillator for correct calibration, peak Mixer and RF amp circuits for maximum signal)

Attach sig gen to antenna terminals

Attach VOM to audio output, set to low AC volts

Set Rx selectivity to broadest position, turn xtal filter off, AVC off, RF gain full on, set AF gain for meter deflection. Set Bandspread cap full open (min cap).  Set Antenna Trimmer to mid range.

Start on lowest frequency band

Set sig gen to frequency near top of band, mod on.

Tune in signal on receiver with Main Tuning control

Reduce sig gen output to stay out of saturation.

Adjust Local Oscillator padder cap (in parallel with LO coil) so that sig comes in on proper frequency on Rx dial.

Adjust Mixer & RF amp padder caps for max output 

Reset sig gen to frequency near bottom of band

Tune in signal on receiver with Main Tuning control

Adjust LO trimmer cap (in series with LO coil) or LO coil slug so that sig comes in on proper frequency

Adjust Mixer & RF amp trimmer caps or coil slugs for max output

Go back to top of band and repeat adjustments

Go back to bottom of band and repeat adjustments

Continue this cycle until calibration is correct at both ends of the band

Repeat this alignment process on the higher frequency bands.

Things to watch out for, mostly on higher frequencies


The Mixer adjustment may “pull” the LO 


frequency.  Set the Main Tuning a little high, 


tune sig gen in with Bandspread Tuning, rock 


Bandspread while adjusting Mixer to keep sig 


tuned in.  Then reset LO adjustment.  

Things to watch out for, continued


Don’t align on the “image” signal!


The image is on the “other side” of the LO freq 


If LO is above Sig Freq, image appears on tuning 


dial 2x IF below the Sig Freq.  


Do your calibration set and sig peaking on the 


higher freq response!

This completes alignment.  Your BA is ready to enjoy!

Other things to look out for

Leaky coupling capacitors will drive G1 voltage high

Mica and Ceramic caps may bounce open

Carbon resistors tend to drift high, may reduce tube operating voltages

If things don’t work right, check circuit against schematic for sabotage.

Look for missing parts.

Dirt can be conductive.

Watch out for AC power line bypass caps

Other things to look out for, continued

Replace electrodynamic speaker field coil with filter choke

Fix speaker cone tears with airplane glue.

Professional Loudspeaker Reconers of America are at http://www.recone.com 

Fix a dead meter with a movement transplant

Install a fuse

Probably not worth the trouble to replace a vacuum tube rectifier with solid state diodes.

Replace all capacitors:  in a BC348, in a SP-600, if they are “black beauties.”

Reference:  “How to Repair a Receiver” (3 parts) in Electric Radio Magazine, #142, 143, 144, March, April, May, 2001.  Back issues $1.15 each postpaid if ordered now through NNRCC, $3.75 each if ordered through www.ermag.com 

