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I. OVERVIEW 
 A new ham radio company, called Atlas Radio, was created in 1974.  Their first product was the Atlas 180 - 

an all solid state mobile HF SSB transceiver.  Almost all HF transceivers at that time had vacuum tubes for 
the transmitter final amplifier. The 180 progressed to the 210/215 models, the 210X/215X models, the 
350XL model, and finally the 210X/215X LE models.    The amateur radio community owes a deep debt of 
gratitude to Herb Johnson for enabling the average ham to have access to factory made SSB transceivers at 
very low costs.  This document applies to the 210X/215X and 210X LE models, but the same principals can be 
applied to the entire transceiver series.  

 
 Please note that this document is a work in progress and will probably never be totally finished.  It is hoped 

that this document will provide sufficient information to the user community such that one does not have to 
reinvent the wheel in trying to discover the background/history on the various operating and maintenance 
quirks for these radios.   

 
 These radios had some problems even when brand new, and have developed additional problems as they 

have aged over the past 40+ years.  Most of these problems can be resolved if one has a good working 
knowledge of the radio and has the patience to search out solutions.   

 
 In the 70s, most SSB transceivers had minor and major compromises in a number of areas.  The Atlas series 

of radios was no exception.  Resolving the areas of compromise could have been costly, delayed production, 
and maybe would not have been appreciated by most hams.  You will probably come across areas of the 
ǊŀŘƛƻ ǿƘŜǊŜ ȅƻǳ ǿƛƭƭ ōŜ ŀǎƪƛƴƎ ȅƻǳǊǎŜƭŦ άǿƘȅ ŘƛŘ ǘƘŜȅ Řƻ ƛǘ ǘƘŀǘ ǿŀȅέΦ  Lƴ ǎƻƳŜ ŎŀǎŜǎΣ ŎƘŀƴƎƛƴƎ ǘƘŜ ŘŜǎƛƎn in 
one area creates problems in other areas.  Please keep in mind that computer aided design and high 
performance spectrum analyzers/tracking generators were not available in the 70s. 

  
A. Audience   

  This document is written for amateur radio operators that want to better understand the operation of 
the Atlas radios, repair problems as they occur, and improve the operation of the radio by 
implementing engineering changes that improve upon the original design.  Most of the repairs/changes 
are easy to make, if one has the patience and tenacity to keep going, even when things are initially not 
working quite right.  Experimenting with these radios offers a rare opportunity for putting a large 
amount of theoretical knowledge into practice, at a low cost for parts. Unlike modern solid state 
transceivers, one can be reasonably assured that an expensive part, such as a microprocessor, is not 
going to be blown out by shorting out a wire/terminal point while doing testing. 

 
  Most of the recommended changes can be implemented very quickly and with a minimum amount of 

technical skill ς i.e. replacing capacitors, resistors, etc.  A couple of the improvements require some 
moderate technical skills and also require several hours to complete ς i.e. installation of digital 
frequency display or DDS VFO. 

   
B. Objectives 
 This document was written with the following objectives: 
 

 Provide a consolidated source of technical information associated with the Atlas radios 
 Generate feedback from users for additional information that can be documented 
 Restore the transceiver so that it operates at the original factory specifications 
 Install modifications that correct original factory design deficiencies 
 Install modifications that improve upon the original factory design 
 Increase the life of the radios by having a single source of information for repairs 

 
C. Restoration versus Modification 
 This presented information should not be considered a restoration document, but there are some 

pieces that deal with that area.  If you complete the modifications described in this document, then the 
resulting radio will be considerably different from a factory built unit.   
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 Most of the described changes can be restored to the original factory configuration.  The outside visual 
appearance of the radio will remain the same ς there are no new controls added to the front panel, 
except for the DDS VFO mod.  

 
 The authors have tested the modifications in this document on several different 210X and LE models.  

Kevin was the true engineer for most of the changes.  He would pose the problem, offer up several 
solutions, and Clint would test and document the results.  The sampling quantity has been small and the 
testing time has only been a couple of years.  You may find that a particular modification does not work 
well in your radio.  That could be due to slight differences in circuit boards, other problems in other 
boards, and/or Kevin and Clint may have overlooked something in their testing.  Please share your 
experiences with the team.  We may need to do additional testing. 

 
 For any modifications, it is recommended that you only complete a small subset and then test for 

several days/weeks before making additional changes.  
  
 Example:  Replace all of the electrolytic capacitors on the PC-300 board, test for several days, and then 

move on to the next board. 
 
 One of the wonderful things about the Atlas radios is that most of the modifications are not very 

expensive and it is relatively easy to return the radio to the previous condition if a particular 
modification does not work out. 

 
D. Recommendations 
 Some of the modifications in this document only affect a specific area of the receiver or the transmitter.  

There are some changes that affect both areas.  Common areas for both the transmitter and receiver 
include: 

 
 Low pass filters 
 Relays 
 Voltage regulator 
 VFO 
 Carrier Oscillator 
 1st and 2nd mixers 
 1st and 2nd IF amplifiers 
 FET oscillator switches 
 Crystal Filter 
 Meter 
 
 Each reader will have their own specific reasons for using this document.  The following plan of attack is 

recommended: 
 

1. Repair the radio such that it is fully operational.  This would include areas such as: 
 

 Low receiver sensitivity on all bands or some bands 
 Low or no transmitter power out on all bands or some bands 
 No  S-Meter operation or pegged S-Meter 
 Distorted receive/transmit audio 
 Broken VFO dial cord and/or broken plastic frequency drum 
 Excessive frequency drift 

   
2. Install modifications that correct original factory design issues.  This would include areas such as: 

 
 IF Trap and Image filter coils and capacitors 
 Stable TX carrier balance adjustments 
 S-Meter calibration 
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 AGC  time constants 
 Receiver audio band pass 

 
3. Install modifications that improve upon the original factory design.  This would include areas such 

as: 
 

 Improved receiver sensitivity 
 Improved receiver overload performance 
 Less loss through filters and impedance matching networks 
 S-meter and VFO drum backlighting 
  Improved receiver/transmitter stability  
  Reduced transmitter spurious signals 
  Less ripple in receiver IF pass band 
  Improved receiver audio band pass 
  VFO frequency stability (Cumbria X-Lock) 
 BHI DSP 
 Receiver band pass filter board 

 
E. Dirty Switch Contacts 
 One of the most common problems with the 210X/215X radio is dirty contacts on the band-switch 

wafers, the antenna relay, and the DC Switching relay.  De-Oxit will need to be applied to the switch 
contacts and the relay contacts will need to be burnished.   

 
 Here is a recommended process for determining if the bandswitch contacts have a high resistance (this 

process does not include the TX band pass filter contacts). 
 

1. Connect ohm-meter test leads between the antenna jack and ground and measure the resistance 
on each band.  It should be less than 2 ohms.  This check measures the continuity between low pass 
filter switch contacts, the low pass filter coils, the antenna relay RX contacts, the input switch 
contacts for the RX band-pass filter, and the interconnecting wiring.  There should be a direct short 
to ground since the electrical path will pass through the RX input band pass filter coils to ground. 

 
 On one test radio, the receiver sensitivity was sometimes poor on the 20M and 15M bands.  

Moving the band switch between bands would usually help.  The measured resistance on 20M was 
70 ohms and on 15M, it was 50 ohms.  After application of De-Oxit to the Low Pass filter switch 
contacts, the inconsistent readings were greatly improved.  All bands now had 10 ohms resistance 
to ground.  After the RX antenna relay contacts were burnished, the resistance dropped down to 
1.5 ohms. 

  
2. Remove the PC-100/PC-120 board.  Connect ohm-meter test leads between pin 1 on the PC-

100/PC-120 edge card connector and ground.  The reading should be less than 2 ohms. 
 

 This check measures the continuity between output of the RX band pass filters, the IF Trap/Image 
filters, and the interconnect wring.  There should be a direct short to ground since the electrical 
path will pass through the RX band pass filter output filter coils to ground. 

 
3. Clean Antenna Relay Contacts 
 The antenna relay is located on the PC-1100C board.  The following steps need to be followed in 

order to remove the plastic cover on the relay: 
 
 Remove two screws on the sides of the PA module and swing open the module 
 Remove the four screws holding the low pass filter cover to the back of the chassis 

  Remove the two screws holding the PC-1100C board to the back of the chassis 
 On the low pass filter switch wafer, at the switch tabs, unsolder the input and output wires going to 

the PC-1100C board 
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  Remove the top cover to the ALC/100 KHz Calibrator adjustments 
 Slide the PC-1100C board slightly to the left side of the radio so that the top of the Antenna Relay is 

fully exposed in the opening on the top of the chassis 
 Use a small flat blade screwdriver to carefully disengage the visible Antenna Relay cover tab (tab is 

located at bottom of relay) 
  Slide the cover off the Antenna Relay ς through the opening in the top of the chassis 
  Burnish the RX and TX relay contacts 
  Install a spike diode on the circuit board pads for the antenna relay coil 
  Install the Antenna Relay cover 
  Reassemble the boards and covers 
 
  Note:  For replacement purposes, the part number on the Antenna Relay was: 
  Sigma 77R2-12DC  
 
  Antenna Relay with plastic cover removed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

4. Clean DC Switching Relay Contacts 
 The DC Switching Relay is located on the PC-100/PC-120 board, 
 
 It is very easy to remove the plastic cover on the DC Switching relay.  The PC-100/PC-120 board 

should be removed from the radio before attempting to remove the cover.  Once the cover is 
removed, burnish all relay contacts.  A few ohms of resistance on the TX meter contacts can cause 
the meter to be totally inoperative in the TX mode (meter would be showing TX current). 
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The following diagram can be helpful in trouble-shooting the switch contacts of this relay: 
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5. Clean Switch Contacts 
 This process applies to the band-switch contacts, but can also be applied to other switches. 
 
 Very small drops of De-Oxit should be applied to the switch contacts on each of the 5 wafers.  There 

are two wafers in the VFO compartment, one behind the VFO compartment for the TX band pass 
filters, one in front of the rear wall of the chassis for the RX band-pass filters, and one in the PA 
compartment for the TX/RX low pass filters. 

 
 You will find two different types of switch wafers on the band-switch assembly.  Most radios used 

phenolic wafer switches.  
 210X LEs used wafers that appeared to be ceramic (they are white in color), but are actually some 

type of hard plastic that will not melt.  Some LE radios used a combination of phenolic and hard 
plastic wafers on the switch assembly. 

 
 It is relatively easy to apply drops of De-Oxit to the phenolic wafers since all of the contacts are 

exposed.  On the white wafers, there are some small round holes in the clear plastic sealing cover.  
You can apply De-Oxit in the holes as you rotate the switch.  You should be able to clean all 
contacts. 

 
 LE Low Pass Filter White Wafer Switch Contacts           210X Low Pass Filter Phenolic Switch Contacts 
    

  
 

 
 
 
 
 
 
 
 
 
 
 

II. Atlas Factory Changes 
 The Atlas 210X/215X LE models were introduced in June of 1979. There were supposed to be only 1000 LE 

units produced.  By October of 1979, Atlas Radio had gone out of business for the first time.   
 

A. Differences between 210X and 210X LE Models 
 Per the Atlas marketing literature, the LE model offered these additional features over the standard 

210X model: 
 

Receiver Incremental Tuning (RIT) 
CW coverage of 10 meters (translated ς coverage of 10 meter CW band) 
Power increased to 250 watts (translated ς power input increased to 250 watts) 
Special front panel with commemorative gold name plate 
 
A 210X LE user manual was never produced ς Atlas provided the existing manual for a 210X model.  
Atlas did produce a two page 210X LE addendum that included a schematic diagram of the new RIT 
control and the Dial Set control.  

 
LE Changes 
The following changes do not seem to appear on all LE models.  Keep in mind that the production run 
was only about five months long. 

 



Atlas 210X/215X Transceivers                                                10                                        Engineering Supplement 

  Two braided, insulated straps between the ground foil on the PC-900 board and the back corner of the 

VFO chassis.  This is to improve grounding on the PC-900.  It was not really successful, as the single-
sided filter board had major ground impedance issues.   

 
Top and bottom covers are black vinyl over steel, and black vinyl on the inside, as opposed to being bare 
metal 

 
VFO bottom cover is painted vinyl black (or green) as opposed to being bare metal 
The bottom VFO cover has six screws holes, but on the LE, the chassis hole next to the front panel is not 
drilled on some units 
VFO tuning dial cord is red in color instead of black 
Paper speaker cone color is a very light gray as opposed to black 
 
The LE front panel does not have a meter zero hole 

 
Some electrolytic capacitors on the PC-300 board have a silver insulated sleeve around the aluminum 
can as opposed to being blue or black in color 

 
VFO plastic frequency drum is from a RX110 receiver 
 
Internal speaker is wired so that it is active all the time, even when an external speaker is plugged into 
the rear panel speaker jack 

 
Different routing scheme was used for some of the wiring on the bottom of the chassis 

 
ALC control knob is slightly thicker 

 
Lots of solder flux residue on the PC-500 printed circuit board and the chassis ground connections 

 
Receiver IF transformer cans were not fully seated before being soldered to the circuit board 

 
RF gain control is only effective for the last 90 degrees of CW rotation, as opposed to the normal 270 
degrees 

 
  Plastic VFO window mounting changed to two screws at bottom of window as opposed to screws on 

either side of the window 
 

Dimmer switch for dial lights has been removed 
 

AGC delay time constant has been increased 
 

The Atlas Tech Bulletin AGC mod appears to be fully implemented in the AGC circuit of PC-300.  The 
delay capacitor was increased from 15 uf to 47 uf.  This results in an AGC delay of about 5 seconds as 
opposed to 1 second with a 15 uf capacitor. 

  
The LE model has a slightly different color scheme on the front panel, there is a different scheme of the 
white accent lines, and the front panel is anodized on the front and back sides. 

 
B. Alignment Addendum 

The alignment information provided by Atlas often did not cover later models (210X/215X and the LE 
models) and/or was missing for all models. 
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C. User Manual & Diagrams 
 Atlas did not create a user manual for the 210X LE model.  They continued to provide the standard 210X 

manual.  They did provide a single sheet that described the changes made in the LE and provided a 
schematic of the RIT control circuitry. 

III. Test Equipment 
Various pieces of test equipment will be needed for trouble-shooting and upgrading the 210X/215X radios.  
Here are some recommendations for needed equipment: 
 
A. Audio Generator 
 
B. Soldering Station 
 Quality temperature controlled soldering station 
C. Oscilloscope 
 50 to 100 MHz dual trace oscilloscope with a low capacitance probe (<10 pf) 
 The oscilloscope is needed for measuring high signal levels that have little harmonic content 
 
D. Spectrum Analyzer 
 The spectrum analyzer is needed for measuring low level signals that may or may not have significant 

harmonic content.  The 10X scope probe can also be used as a probe for the spectrum analyzer if 
sufficient attenuation is placed at the input to the analyzer so that it will not be overloaded. 

 
 In using a typical scope probe, you will probably find that it will detune some receiver and transmitter 

circuits due to the capacitance of the probe.  In some cases, you may want to use both probes on a dual 
trace scope so that your test points can have constant loading.   

 
 Example: 
 The scope can be used to measure the insertion loss of the TX Low Pass Filter.  One probe is attached to 

the output of the PC-500 board.  The second probe is attached to the antenna jack.  Both test points 
have the same load from the probes, so your readings should be relative accurate.  You can quickly 
subtract the difference between the two traces, apply log to the base 10, multiply by 20 and you have 
the DB difference ς i.e. insertion loss of the Low Pass Filter. 

 
E. Signal Generator 

Needs to generate a clean sine wave down to a -120 dbm level 
 
F. RF Power Meter 
 
G. Frequency Counter 
 
H. Extender Boards 

A straight extender board (for PC-100, PC-120, PC-200, and PC-300 boards) makes it much easier to do 
trouble-shooting.  A right angle extender board is needed for providing access to the PC-900 board.  It 
can also be used to provide access to the older PC-900 boards that had the capacitor adjustments on 
the backside of the board. 
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Extender boards are available from: 
John Nery ς WA1ESO 
3 Springer Ave. 
Tiverton, RI 02878 
WA1ESO@JUNO.COM 
 
Keep in mind that the extender board for the PC-200/300 socket in a LE model needs to be longer than 
ŀ ōƻŀǊŘ ŦƻǊ ǘƘŜ нмл· ƳƻŘŜƭΦ  ¢Ƙƛǎ ƛǎ ōŜŎŀǳǎŜ ƻŦ ƛƴǘŜǊŦŜǊŜƴŎŜ ŎǊŜŀǘŜŘ ōȅ ǘƘŜ [9Ωǎ Řƛŀƭ ǎŜǘ ǇƻǘΦ 

 
 
 
 
 
 
 
 
 

 
 
 

 
I. Oscillator Interconnect Cable 
hƴ ǘƘŜ ǊƛƎƘǘ ǊŜŀǊ ŎƘŀǎǎƛǎ ǇŀƴŜƭΣ ǘƘŜǊŜ ƛǎ ŀ ǎƻŎƪŜǘ ƭŀōŜƭŜŘ ά9·¢ h{/έΦ  ¢ƘŜ ǎƻŎƪŜǘ ƛǎ ŀ ǎǘŀƴŘŀǊŘ ф Ǉƛƴ ǘǳōŜ 
socket.  Normally, there are jumpers connected between pins 2 to 3 and 5 to 6. 
If the jumper is removed between pins 2 to 3, then an external VFO signal can be fed into pin 2 and 4 
(ground).  An external oscillator cable can be fabricated using a 9 pin tube extender plug, some coax 
cable and a RF connector (BNC, SMA, etc.).  The 9 pin tube extender can be obtained from Chinese eBay 
sources (do a search on 9 pin tube socket adapter).  He is a picture of a fabricated oscillator cable: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Ψ 
Pin 2 is still available on the top side of the socket plug for attaching an oscilloscope or frequency 
counter. 

 
J. DC Power Supply 

Just about any low current power supply can be used for testing the receiver in the radio.  It just needs 
to be stable, have low RF noise, and have minimum AC ripple. 

 

mailto:WA1ESO@JUNO.COM
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Power supply requirements for testing the transmitter are more stringent.  In order to accurately assess 
TX power output capability, the power supply should provide 13.6 volts to the back of the radio on the 
banana plugs/jacks.  Lower voltages can be used, but one will have to extrapolate the transmitted 
power to account for the lower voltage. 
 
You may have a good power supply that shows 13.8 VDC at the output terminals, but the voltage at the 
radio could be low as 13.1 VDC.   
 
The large voltage drop is directly related to the high current requirements - >15 amps on 80M to 15M.  
This high current creates voltage drops in places that you might not be aware.  A 0.05 ohm resistance 
point (wire, Power Pole connectors, etc.) would have a 0.85 volt drop to the radio when a current draw 
of 17 amps is present. 
 
In order to do any type of testing on the transceiver, one is going to need a DC power connector to plug 
into the back panel of the radio.  Positive power is carried on two banana jacks and the ground 
connection is carried on a banana plug. 
 

 Power Supply Voltage Drop 
An Astron SS25M puts out 13.81 volts under no load.  With a 17.5 amp load, the voltage drops to 13.74 
VDC.  That is 0.5% regulation. 
 
 
Best Case DC Power Feed 
уέ ƻŦ Імл ƎŀǳƎŜ ǿƛǊŜ ŘƛǊŜŎǘƭȅ ŦǊƻƳ ǇƻǿŜǊ ǎǳǇǇƭȅ ǎŜǘ ǎŎǊŜǿ ǘŜǊƳƛƴŀƭǎ ǘƻ ōŀƴŀƴŀ ƧŀŎƪǎκǇƭǳƎ ƻƴ ǘƘŜ ōŀŎƪ 
of the radio.  Voltage drops to 13.65 volts (power out was 112 watts on 80M and 69 watts on 10M).  
That equates to a 0.09 volt drop on the power cable. 
 
Test Shop DC Power Feed with Shop Pigtail and Power Pole Distribution Panel 
муέ ƻŦ Імл ƎŀǳƎŜ ǇƛƎǘŀƛƭ ǘƻ tƻǿŜǊ tƻƭŜ ŘƛǎǘǊƛōǳǘƛƻƴ ǇŀƴŜƭΦ  осέ ƻŦ Імл ƎŀǳƎŜ ŀǳǘƻƳƻǘƛǾŜ ȊƛǇ ŎŀōƭŜ 
to banana plugs/jacks to the radio. 
 
Voltage drops to 13.11 volts at the back of the radio with a 17.5 amp load (100 watts out on 80M and 
65 watts on 10M).  Keep in mind that the radio only draws 9 amps on 10M.  Most of the voltage drop 
was coming from the Power Pole distribution panel. 
 

  Final Solution for High Current Testing 
осέ ƻŦ Імл ƎŀǳƎŜ ŀǳǘƻƳƻǘƛǾŜ ȊƛǇ ŎŀōƭŜ ǘƻ уέ ƻŦ Імл ƎŀǳƎŜ ǇƛƎǘŀƛƭ ŎƻƴƴŜŎǘŜŘ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ ƻǳǘǇǳǘ ƻŦ ǘƘŜ 
power supply.  ¢ƘŜǊŜ ŀǊŜ tƻǿŜǊ tƻƭŜ ŎƻƴƴŜŎǘƻǊǎ ōŜǘǿŜŜƴ ǘƘŜ осέ ŀƴŘ уέ ŎŀōƭŜǎΦ  The Power Pole 
distribution panel is bypassed.  The supply voltage drops to 13.54 VDC at the back of the radio with 17.5 
amps load (110 watts out on 80M and 70 watts out on 10M). 
 

K. LC Meter 
One of the most useful pieces of test equipment is one of the Chinese Inductance/Capacitance meters 
available on eBay for about $30.   Typical model numbers are the LC100 and the LC200.  The LC100 is 
open board construction with brass standoffs on the bottom circuit board.  It gets its power from a USB 
connector.   
 
 
 
 
 
 
 
 
 



Atlas 210X/215X Transceivers                                                14                                        Engineering Supplement 

Here is a picture of a typical LC100 unit: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
L. Pulse Noise Generator 

To test the noise blanker in the receiver, one needs a way to simulate the ignition noise from an 
automobile.  Two different generators are described, depending upon the availability of parts from your 
junk box.  The design for the first unit came from the Swan MX-100 user manual.  The second unit was 
engineered from a Chinese NE555 oscillator module. 
 
1. Swan Unit 
  The following circuit description appeared in the Swan 100MX manual. 
 
 The noise blanker circuit utilized in the 210X/215X, like all effective noise blankers, is designed to 

detect the presence of impulse noise able a certain threshold, and to mute, or blank, the output of 
the receiver for the duration of the pulse.  There is no circuit or scheme that can eliminate static or 
background hiss types of noise. 

 Since operation of the blanker circuit depends upon the presence of this high level impulse type of 
noise, it is difficult, if not impossible, to service the circuit unless a source of such impulses is 
available.  Efforts to service it using the commonly available test equipment lineup are ineffective, 
and may well lead to mis-adjustment.  Most often, this section of the receiver is never checked out, 
but merely accepted on faith. 

 
 It follows then, that a simple, inexpensive instrument that generates this type of signal could be 

most useful in the service shop, yet commercial instruments are prohibitively expensive.  For that 
reason the circuit of such an instrument in included here, so that it may be built up locally and 
added to the shop equipment inventory for such service. 

 
 Referring to the following diagram, we see that the 2N1671 is a uni-junction transistor, connected 

in an oscillator circuit.  The 0.22 uf capacitor is charged through the 100K and 1M ohm resistors, 
with the latter made adjustable to control the charging rate.  When the charge reaches a certain 
level, the UJT fires, discharging the capacitor, and generating a sharp pulse of current through the 
56 ohm resistor. This in turn fires the 2N5060, delivering a relatively large current pulse through the 
inductor.  This pulse is used to simulate the impulse noise.  Level is adjusted by the 100 ohm 
potentiometer.  Power is can be two 9 volt batteries in series, although a suitable DC power supply 
delivering approximately 12 - 18 volts at a few mill amperes would also be suitable. 

 
 Using the design from the Swan manual, a simplified circuit was built leaving out a power switch 

and level adjust pot.  The frequency adjust pot can vary the pulses from about 2/sec to 20+/sec. 
 



Atlas 210X/215X Transceivers                                                15                                        Engineering Supplement 

 Please note that the signal strength of the pulses into the receiver from the pulse generator will not 
be as high as one might expect.  The receiver band pass filters provide quite a bit of attenuation to 
the pulses.  However, you should still be able to see a S9+ reading on 80M and 40M.  If the noise 
threshold pot on the PC-120 board is adjusted for no pulse noise on the 40M band, then there will 
still be low level pulses on the 80M band.  Further adjustment of the noise threshold pot can 
reduce the 80M noise pulses.  However, this will probably result in worse 3rd order IMD distortion 
products when strong SSB signals are present. 

 
 Here are pictures of the pulse noise generator mounted inside a Hammond case. 

 
 
 
 
 
 
 
 
 
 
 

  
 
 
Here is a schematic of the pulse noise generator. 
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1. Chinese NE555 module 
Inexpensive NE555 oscillator modules are available on eBay. With a couple of additional parts, 
ignition noise can be easily simulated.  The output circuit was modeled after a design from VE7CA.  
This particular design puts out pulses across the 80M to the 10M bands, but the signal strength for 
80M to 20M is less than the Swan MX-100 design. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Here are some pictures of the completed unit: 
 

 

 

 

 

 
 

 

 

IV. Modification Overview 
Most of the component parts of the radio are very rugged and are not easily damaged from a physical 
standpoint.  It is easy to poke a hole through the paper cone of the internal speaker.  It is recommended 
that you tape a piece of thin cardboard over the front of the speaker cone before starting any work on the 
radio. 

 
A. Function Switch 

In order to trouble-shoot the radio, one needs to understand how the function switch operates.  This 
switch has five positions: 
 
OFF  
The radio is inoperative in this position, but the PA module still has DC power applied via P2 ( +13 High 
Amps.) 
Notes:  Ҍмо Ǿƻƭǘǎ ƛǎ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ άҌмо w95έ ƭƛƴŜ ƛƴ ŀƭƭ ǎǿƛǘŎƘ Ǉƻǎƛǘƛƻƴǎ ŜȄŎŜǇǘ hCCΦ 

NE555 Oscillator Module

S1

9 Volt Battery

+
-

Vcc

Out
0.01 FT37-43

12T 4T CT

T1

1N4148

1N4148

100

0.01

Out

LED

80M = 1.6 uv

40M = 1.8 uv

20M = 1.4 uv

15M = 1.4 uv

10M = 1.8 uv

Signal Strength

Chinese Pulse 

Noise Generator
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CAL 
¢ƘŜ ŎǊȅǎǘŀƭ ŎŀƭƛōǊŀǘƻǊ ƛǎ ŜƴŀōƭŜŘ ōȅ ŀǇǇƭȅƛƴƎ Ҍмо Ǿƻƭǘǎ ǘƻ ǘƘŜ άLbέ ǘŜǊƳƛƴŀƭ ƻƴ ǘƘŜ ŎŀƭƛōǊŀǘƻǊ Ƴƻdule.  
The receive modules are energized by applying Ҍмо Ǿƻƭǘǎ ǘƻ ǘƘŜ άҌмо w95έ ƭƛƴŜΦ  
 
The transmitter can be activated by pressing the push-to-talk switch on a microphone. This places a 
ƎǊƻǳƴŘ ƻƴ ǘƘŜ άY9¸ [Lb9έΦ 
 
REC 
The receive modules are energized by ŀǇǇƭȅƛƴƎ Ҍмо Ǿƻƭǘǎ ǘƻ ǘƘŜ άҌмо w95έ ƭƛƴŜΦ  ¢ƘŜ ǘǊŀƴǎƳƛǘǘŜǊ Ŏŀƴ ōŜ 
activated by pressing the push-to-talk switch on a microphone.  Thƛǎ ǇƭŀŎŜǎ ŀ ƎǊƻǳƴŘ ƻƴ ǘƘŜ άY9¸ [Lb9έΦ   

 
TRANS 
The receiver is placed in the standby mode (no audio from the speaker).  The transmitter is keyed by 
ǇƭŀŎƛƴƎ ŀ ƎǊƻǳƴŘ ƻƴ ǘƘŜ άY9¸ [Lb9έΦ  {{. wC ƻǳǘ ƛǎ ǇǊƻŘǳŎŜŘ ƛŦ ƻƴŜ ǎǇŜŀƪǎ ƛƴǘƻ ǘƘŜ ƳƛŎǊƻǇƘƻƴŜΦ 

 
CW 
The receiver is placed in the standby mode (no audio from the speaker).  The transmitter is keyed by 
ǇƭŀŎƛƴƎ ŀ ƎǊƻǳƴŘ ƻƴ ǘƘŜ άY9¸ [Lb9έΦ  ! ƎǊƻǳƴŘ ƛǎ ŀƭǎƻ ǇƭŀŎŜŘ ƻƴ ǘƘŜ ά/² Db5έ ƭƛƴŜΦ  +13 Volts is placed 
on the +CW line.  This unbalances the TX balanced modulator.  RF is produced from the RF antenna jack 
if the CW key is closed (or CW plug is removed from J7) and the Mic Gain control is advanced in the 
clockwise direction.  
 
On pin 11 of the PC-200 board, the DC voltage varies from 0.0 volts to a maximum of 1.44 volts, when 
adjusting the Mic Gain pot from minimum to the maximum clockwise position. 

 
On pin 16 of the PC-200 board, the DC voltage varies from 5.6 volts to 1.44 volts, when adjusting the 
Mic Gain pot from minimum to the maximum clockwise position. 

 
The voltage difference between pin 16 and pin 11 varies from 5.6 volts to 0.0 volts, when adjusting the 
Mic Gain pot from minimum to the maximum clockwise position.  The actual carrier unbalance is the 
result of a DC voltage being applied to one side of the TX balanced modulator bridge diodes (comes 
from pin 7 of PC-120).  The voltage on pin 7 varies between 0.0 volts to 0.34 volts, with the Mic Gain pot 
in the full clockwise position. 

 
B. Component Parts 

 
1. Parts Availability 

Most of the parts used in the Atlas series of radios are still available on the ham forum swap 
boards, eBay, and parts vendors.  The RF Parts Company has the best stock of parts specifically 
related to the Atlas 210X/215X. 
 
https://www.rfparts.com/catalogsearch/result/?q=atlas 
 
Lƴ Ƴŀƴȅ ŎŀǎŜǎΣ ǎƻƳŜ ƻŦ ǘƻŘŀȅΩǎ ŀǾŀƛƭŀōƭŜ ǇŀǊǘǎ ƻŦŦŜǊ ōŜǘǘŜǊ ǇŜǊŦƻǊƳŀƴŎŜ than the parts that were 
installed back in the 70s.   Some of the ICs and transistors used in the radio are no longer 
manufactured, but are still available from various vendors. 
 
A number of RF chokes (using Pie construction) were used on the Atlas boards.  In many cases, Pie 
construction was not the best design, but was the only available part for the required inductances.  
Here is a page from a 1972 James Millen catalog showing the available Pie RF chokes: 

https://www.rfparts.com/catalogsearch/result/?q=atlas
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The Pie constructed RF chokes are easily damaged if anything scrapes against the outer coils ς often 
breaking a wire in the outer coil.  The broken wire can usually be repaired by carefully removing 
one turn of wire and resoldering to the wire lead of the choke. 
 
The following boards used Pie constructed chokes: 
 
PC-100 L204-200 uh 
PC-120 L127-200 uh L128-5mh L129-200 uh 
PC-200 L204-200 uh  
PC-300 L301-33 uh (solenoid single layer construction) 
 
Modern ferrite cores can probably be used to make new chokes.  About six turns of wire on a BN73-
2402 core will give 200 uh of inductance.    More turns can be added to get to 5 mh. 

 
2. Capacitors - Replacement 
 There are several different types of capacitors used in the Atlas radios.  Due to the age of the units 

(40+ years), various problems can develop in these parts.  Typical capacitor types include silver 
mica,  electrolytic, tantalum, paper, Mylar/poly, and ceramic disc. 

 
 Problems with old capacitors include: 
 Shorted, open, microphonic, and/or leaky (high ESR) 
 Low capacitance (for electrolytic and tantalums) 
 Lower than stated capacitance at RF frequencies 
 Low Q at RF frequencies 
 

 Shorted capacitors are the easiest problem to find.  These capacitors usually cause the radio to 
draw high current and/or the radio does not work.   
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 One of the low cost overseas capacitor testers can be used to check for capacitors that are open 
and/or have low capacitance.  An ohmmeter can be used to find shorted capacitors.  An ESR meter 
is needed to find capacitors that have high ESRs.   

 
 Capacitor ESR 
 http://en.wikipedia.org/wiki/Equivalent_series_resistance 
 
 The recommendation is to replace all electrolytic capacitors in the radio.  There are a large number 

of these capacitors on the PC-300 board and a lesser number on the PC-120, PC-200, and PC-500 
boards.  There are also a couple of large DC filtering capacitors on the main chassis. 

 
 You will notice the newer type electrolytic capacitors are physically smaller than the original units 

that were used in the 1970s.  Thus, larger capacity capacitors could go back in the same physical 
space on the radio.  Replacing an older capacitor with a higher capacity unit is not always a good 
idea. 

 
 Some of the electrolytic capacitors are used for decoupling ς mainly on DC power supply lines.  

Installing larger capacitors in these areas is usually OK.  However, some of the capacitors are used 
for timing circuits and/or shaping audio band pass.  Using a larger value capacitor in those areas 
could degrade the performance of the radio. 

 
 It would also be good to replace all tantalum capacitors, but they are more expensive than the 

electrolytic units. These capacitors tend to be stable for capacitance values and ESR, but can short 
out.  On the PC-200 board, there are two 0.1 uf 50 volt ceramic disc capacitors that are very large in 
size.  Small 0.1 uf 50 volt monolithic capacitors are nice replacements. 

 
 X5F ceramic disc ŎŀǇŀŎƛǘƻǊǎ ǿŜǊŜ ǳǎŜŘ ƛƴ ŀ ƴǳƳōŜǊ ƻŦ ǘƘŜ ǊŀŘƛƻΩǎ wC ŎƛǊŎǳƛǘǎΦ  ¢ƘŜ ·рC ŘƛŜƭŜŎǘǊƛŎ ƛǎ 

very unstable with temperature changes, the capacitance gradually decreases over time, and the 
ESR is poor.  Capacitors having low capacitance and/or low Q at RF frequencies are difficult to find 
unless one runs some frequency sweeps of the associated filters.  These types of capacitors should 
never have been used in RF circuits.  Kevin calls these type of ŎŀǇŀŎƛǘƻǊǎ άƳƻƭŘŜŘ ƳǳŘέΦ  

 
 The X5F capacitors can have a very high insertion loss at RF.  Changing to a silver mica capacitor can 

greatly improve the frequency response of band pass and notch/trap filters.  Please see the section 
on the PC-120 board for data on Q changes when going from a  X5F capacitor to a high quality 
ceramic or silver mica unit. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://en.wikipedia.org/wiki/Equivalent_series_resistance
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 Here is a spectrum analyzer sweep that shows the difference between a 240 pf X5F capacitor and a 
220 pf silver mica capacitor when used in a simple parallel trap circuit.  The trace for the 220 pf 
silver mica capacitor is shown in purple. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Polyester film capacitors present similar problems.  A typical example is the 2200 pf capacitor used 

in the receiver and transmitter IF Traps and the 80M receiver band pass filter.  Forty years later, 
these capacitors can show varying amounts of capacitance at RF frequencies.  These capacitors had 
a very low Q, even when new.  

 
 Green mylar capacitors were used in the audio circuits.  Some of the small green Mylar capacitors 

are labeled 0.002 uf, but they test out to be 0.0015 uf.   This issue will be discussed in detail in the 
section dealing with IF Traps/Image Filters. 

 
3. Coil Forms in Traps/Filters 
 The paper coil forms used for the IF Traps and Image Filters tend to get loose from the coil turns.  

This can result in the entire coil form turning when you try to adjust the tuning slug.  An application 
of Super Glue or Q Dope between the coil form and the coil turns will secure the wiring to the coil 
form. 

 
4. Variable Resistors 

Almost all of the potentiometers used in the radio are the miniature exposed carbon track type.  
This includes the carrier balance pot, the PA bias adjust pot, the S-Meter adjust pots, and the TX BP 
filter equalizing pots. 
 
Lǘ ƛǎ ǎƻƳŜǘƛƳŜǎ ŘƛŦŦƛŎǳƭǘ ǘƻ ƎŜǘ ǘƘŜ ǇǊƻǇŜǊ ŀŘƧǳǎǘƳŜƴǘ ǿƘŜƴ ŀ ǾŜǊȅ ǎƳŀƭƭ ŎƘŀƴƎŜ ƻŦ ǘƘŜ ǇƻǘΩǎ ǿƛǇŜǊ 
arm causes a large change in the adjustment reading.  Replacing these pots with modern units can 
make adjustments much easier and more stable over the long term.  In most cases, the modern 
pots have mounting wires that mate up with the existing solder hole traces on the circuit board. 

 
C. Transmitter Power Testing 

 One of the most common problems with the Atlas series of transceivers is low or no transmitter power 
output.  This particular problem is one of the more difficult issues to trouble-shoot.  Best case, you may 
have a bad resistor, capacitor, or dirty switch contact.  
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 Worst case, you may need to replace the two PA final transistors at a cost of $40 to $100 for a matched 
pair.  Fixing the problem is usually pretty easy ς finding the problem can be very difficult. 

 
 The secret to finding the problem is being able to isolate the problem to a specific area of the radio.  

Initially, you would want to isolate the problem to the PC-500 board or stages earlier than the PC-500 
board.  

 
 A simple, low cost modification, can make that isolation process easier.  There is a small RG-174 type of 

coax cable going between the band switch output of the PC-900 board to the input of the PC-500 
assembly.  The cable is about 15 inches long. 

 
 The existing coax cable is replaced with a cable that has mating MCX connectors in about the middle of 

the cable run.  By pulling the mating connectors apart, one can measure the RF output power from the 
band pass filters and can also inject a signal generator signal into the PC-500 assembly.   

 
 Two adapter test cables are needed -  a BNC male to MCX male and a BNC male to MCX female.  Quality 

cables are available on eBay for less than $10.  The output power from the band pass filter is about 0.1 
mw.  It takes about one hour to make this modification.  Here are the steps for replacing the coax cable. 

 
 Remove the PC-100/120 board 
 Remove two screws and mounting spacer from the band pass board 
 
 Document the position of the wires between the band switch and the PC-900 board.  There should be a 

different color pair going to each band.  In my unit, the following colors were used: 
 
 80M Black 
 40M Red 
 20M Yellow 
 15M Green 
 10M White 
 

Unsolder all 10 wires from the PC-900 board and remove the band pass board. 
 
Unsolder the existing white coax cable on both ends.  Pull the band switch end of the cable through the 
feed through hole to the bottom part of the chassis. 

 
This would be a good point to apply DeOxit to the switch contacts of the mode switch and band switch. 
 
Attach your new cable assembly to the end of the cable that was attached to the band switch.  Use the 
existing coax cable as a pull string to pull the new cable into place 
Place a plastic sleeve around the mating MCX connectors so that the connector bodies will not touch 
the chassis.  

 
Strip back the new coax cable and solder both ends to the original connection points. 
Replace the two 0.0022 uf capacitors (C918 and C919) with quality 0.0022 uf ceramic disc units.  My two 
units measured about 2100 pf, but they usually read much lower at RF frequencies.  You want as much 
Q as possible for the IF Trap so that you can get the best possible notch of the IF. 

 
 If you suspect that C902 and C903 are no longer at 1800 pf, then they should be replaced with quality 

ceramic disc units.  My particular units were X5F which is not good for RF frequencies. 
 
 Insure that the coil forms on the two IF Traps are securely glued to the coils so that the coil forms do 

not move when turning the tuning slugs. 
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 Move the PC-900 board into place and solder the 10 wires to the board in this order:  80M, 40M, 20M, 
10M, and 15M. 

 
 Install the mounting spacer and install the two mounting screws on the PC-900 board.  Install the PC-

100/120 board. 
 
 Align the 20M, 15M, and 10M bands on the board for maximum power out.  Adjust the two IF Traps for 

minimum IF signal on the 80M and 40M bands. 
 

1. PC-900 RF Power Out 
 With the MCX cable installation previously discussed, one can easily measure the RF power out of 

the PC-900 board.  The male and female MCX connectors need to be separated and a low level 
power meter, with 50 ohm load, is attached to the end of the cable that goes to the band switch. 

 
 Here are some typical readings that you might see.  The mode should be in CW, with the Mic Gain 

turned for max signal on each band.  The equalizing pots were set for minimum loss.  Additional 
output can be obtained on some bands by adjusting the filter tuning caps.  For these readings, the 
caps were not adjusted. 

 

BAND Drive to PC-500 - 
Equalize Pots Set 
For Max Power 

Single Tone/Two 
Tone 

Drive to PC-
500 Start of 

Compression 
ς Two Tone 

Drive to PC-
500 - 

Equalize 
Pots 

Optimized 

Antenna 
power out ς

max/opt 

3rd Order 
IMD 

drive/PA 

5th 
Order 
IMD - 
driver 

80M 0.055/0.048 mw 0.230 mw 0.025 mw  119/90 watts -35/-28 db -55 db 

40M 0.051/0.045 mw 0.021 mw 0.025 mw 121/90 watts -33/-28 db -53 db 

20M 0.028/0.025 mw  0.011 mw 0.020 mw 82/82 watts -30/-26 db -50 db 

15M 0.047/0.043 mw 0.023 mw 0.031 mw  109/90 watts -25/-30 db -55 db 

10M 0.028/0.024 mw  0.012 mw 0.022 mw  70/70 watts -26/-26 db -56 db 

 
Please refer to the Appendix, section M - Signal Measurements to see the spectrum analyzer sweep 
of the IMD products. 
 

2. PC-500 RF Power Out With Maximum Drive Signal 
With the MCX cable installation previously discussed, one can easily measure the RF power out of 
the PC-500 board.  

 
 The male and female MCX connectors need to be separated and a signal generator connected to 

the cable that goes to the PC-500 assembly.  A wattmeter, with 50 ohm load, is attached to the 
antenna jack.  Here are some typical readings that you might see.  

 
 The mode should be in CW, with the signal generator output turned for max signal on each band, at 
ǘƘŜ ŀƳǇƭƛŦƛŜǊΩǎ ŎƻƳǇǊŜǎǎƛƻƴ ǇƻƛƴǘΦ   

  

BAND Drive to PC-500 Equalize 
Minimum 

Power Out at Antenna 
Jack 

80M -14 dbm 110 watts 

40M -13 dbm 110 watts 

20M -17 dbm 90 watts 

15M -5 dbm 105 watts 

10M -6 dbm 68 watts 

 
3. PC-500 RF Power Out With Varying Input Signal Levels 

With the MCX cable installation previously discussed, one can easily measure the RF power out of 
the PC-500 board while varying the signal level into the PC500 assembly. 
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 The male and female MCX connectors need to be separated and a signal generator connected to 
the cable that goes to the PC-500 assembly. 

 
 A wattmeter, with 50 ohm load, is attached to the antenna jack.  Here are some typical readings 

that you might see.  The mode should be in CW, with the signal generator set for varying levels 
from -20 dbm to 0 dbm.   

 
 CAUTION:  Make sure that the 210X band position always matches up with the signal generator 

output frequency band.  Otherwise, you may blow out the final PA transistors at high power levels. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

 
 
 

4. PC-500 Stage Gain 
A spectrum analyzer or high frequency oscilloscope can be used to make RF output power 
measurements. 
You would want to make these measurements on an operating Atlas radio.  In trouble-shooting a 
problem radio, you would use the same test equipment setup.  You are looking for relative changes 
within the amplifier chain as opposed to absolute values.  

 
Please note that the process that you use can de-tune some of the circuits in the amplifier (you may 
notice that output power goes down).  That is OK.  
Here are some relative stage gain checks on a standard 210X PC-500 board that were made with a 
100 MHz oscilloscope and a 10X probe.  
 
The tests were run at a 10 watt power output and then extrapolated up to 100 watts.  Try to 
minimize the amount of time that you run the PA at full power output in order to reduce heating of 
components and damage to the PA transistors. 
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Please note that the power levels shown are calculated values, assuming a 50 ohm impedance at 
each measurement point.  These figures were confirmed with a spectrum analyzer, but the 
spectrum analyzer is also using a 50 ohm impedance. 

 
The voltage levels are more accurate for doing trouble-shooting, since they can be easily measured 
with an oscilloscope, except for the Input Driver area. 
 

5. Power Output Trouble-shooting Example 
Here is an example of an actual trouble-shooting scenario that happened to one of our 210X units.  
The transmitter power output on each band had been previously measured on the radio. 

 
In the process of testing, the band switch of the radio was on 40M, but the signal generator was 
tuned to a frequency in the 80M band.  Full RF drive from the signal generator was applied to the 
radio.  The power out was quite high and went to zero after about 2 seconds. 

 
Verification checks were made on all bands ς there was no power out and the amp meter 
continued to read about 1 amp of current.  The MCX connector junction was separated and power 
out of the PC-900 board was measured on all bands.  The readings were the same as previously 
recorded. 

 
A signal generator was then attached to the input of the PC-500 board.  There was no power at the 
antenna jack.  I then started testing the various stages in the PC-500, comparing the readings with 
those previously recorded.  The signal levels looked normal up to the base of the final PA 
transistors.  There was an extremely low signal on one base and no signal on the other base.  There 
was a slight difference in the bias voltage on each base.  One was normal at about .65 volts and the 
other one was about .575 volts.  Normally, the bias voltage should read the same on both bases. 

 
It was suspected that at least one of the PA transistors was bad. 
The PA transistors were the original CD2545 units.  Both transistors were replaced with a matched 
set of SD1405 units.  The replacement process took about one hour.  There was no heat sink 
compound on the bottom of the transistors.  After removing the transistors, it was discovered that 
there was a base to emitter short on the transistor that had shown zero input signal on the base 
(one with low base voltage). 
 
After completing the transistor replacement, the unit was fired up and checked for power output.   
There was close to normal output on each of the bands, so that confirms that at least one of the PA 
transistors was bad.  See the PC-500 section for details on using the replacement SD1405 
transistors. 
 

D. Transmitter Audio Testing 
An often reported problem with the 210X/215X transmitter is low or no TX audio.  Here is a redrawn 
schematic of the mic gain circuit on the PC-200 card. 

Input

Driver
Input

Pre

Driver

2N3866

Driver

40582

PA

Final
Out

PC-500 Gain

210X ï 20M

0.032 mw

-15 dbm

40 mw

16 dbm

1.6 W

32 dbm

1 W

30 dbm

LP

Filter

110 W
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100 W
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10 mw
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Input to base
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Output
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`
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With a test input audio signal of 30 mv, then the audio out on pin 13 of the PC-200 board should be 
about 100 mv with the Mic Gain set to the maximum clockwise position.  If should take less than 30 mv 
on pin 13 to drive the transmitter to full power output. 

 

V. Summary of Replaced/Modified  Parts 
 In addition to replacing bad parts, the following parts were replaced on the 210X boards and the chassis in 

order to improve performance: 
 
 NOTE:  If you feel that an IC is bad, cut the body of the IC away from the leads.  This will make it easy to 

remove the soldered-in leads and should eliminate problem with damage to the circuit board foil traces. 
 

A. Chassis  
 R5 ς added 5k ohm resistor in parallel with R5 ς increases range of control of RF Gain pot 
 Speaker ς replaced with high output unit 

  VFO Tuning Knob ςreplaced with weighted tuning knob 
  Meter lamps ς replaced with white high intensity LEDs 
  SO-239 antenna connector ς replaced with Teflon connector 
  C7 ς replaced with 2200 uf electrolytic 
  Replaced low power voltage regulator with LDO unit 
  Applied DeOxit  D100L to all switch contacts 
  Replaced rubber feet on bottom of enclosure panel 
  Added spike protection diode across antenna relay coil 
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B. PC-120D  
 

 R135 ς replaced 500 ohm single turn pot with 500 ohm multi-turn pot 
 R134 ς checked to make sure that 68 ohm resistor was installed 

  R136 ς checked to make sure that 68 ohm resistor was installed 
  R131 ς replaced 2.5K ohm single turn pot with quality 2K ohm single turn pot 
  C130 ς replaced with new 47 uf unit 
  Dxxx -   added spike protection diode across relay coil 
 
  C129 
  schematic shows 150 pf capacitor ς installed unit shows 100 pf  
  Measured 93 pf with LC meter 
  120 pf silver mica measured 125 pf with LC meter 
 
  C131 
  schematic shows 150 pf capacitor ς installed unit shows 180 pf X5F 
  Measured 184 pf with LC meter 
  180 pf silver mica cap measured 184 pf on LC meter 
 
  C134 
  0.001 uf X5F capacitor ς measured 976 pf with LC meter 
  1000 pf silver mica measured 1032 pf 
   
  C136 
  Schematic shows 240 pf - capacitor installed unit shows 200 pf X5F 
  200 pf X5F capacitor ς measured 192 pf with LC meter 
  Measured 176 pf in RF Trap on SA at 16.96 MHz 
  -26 db null at 16.96 MHz 
  200 pf silver mica measured 200 pf on LC meter 
  -33 db null at 16.96 MHz 
       
  C137 
  0.001 uf X5F capacitor ς measured 1013 pf with LC meter 
  Measured 910 pf in RF Trap on SA at 7.14 MHz 
  -11 db null at 7.46 MHz trap 
  1000 pf silver mica measured 993 pf on LC meter 
  -23 db null at 7.14 MHz trap 
    
  C141 
  360 pf X5F capacitor ς measured 300 pf with LC meter 
  Measured 300 pf in RF trap on SA 
  330 pf silver mica cap had about 3 db better notch on a test trap SA at 12 MHz  
  
  C142 ς replaced with new 47 uf unit 
  C143 ς replace with a unit that is physically smaller in size 

Note:  Installing silver mica capacitors for C129, C131, C134, C136, C137, and C141 usually improves the 
receiver sensitivity by several db. 

 
  PC-200D  

C205 ς replaced 130 pf X5F capacitor with 130 pf silver mica 
 C221 ς replaced 2200 pf capacitor with quality 2300 pf ceramic disc unit 
 L205 ς insure that there are 7 turns of wire on the coil with either a short or long tuning slug 

  Q201 ς installed 8 pin dip socket 
  Q202 ς installed 14 pin dip socket 
  L128 ς in case you need to replace this inductor, the value is about 4.5 mh 
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  Replaced discrete mixer parts with MCL TUF-1 packaged mixer 
  Added 1N4148 diodes across pins 4 & 6 on Q201 (diode bands reversed) 
 

C. PC-300D  
 C317 ς replaced 0.1 uf ceramic disc with 1 uf tantalum 
 C320 ς replaced 250 uf electrolytic with 470 uf electrolytic 
 C221 ς replaced with high quality 2300 pf ceramic disc 
 C322 ς replaced 0.47 uf tubular capacitor with 0.47 uf 100 volt green Mylar 
 R309 ς replaced 2.5K single turn pot with 5K multi-turn pot 
 Q301 ς installed 14 pin dip socket 
 

D. PC-400C 
 Q403 ς replaced MPS6514 transistor with a 2N2222 unit 
 
E. PC-600  
 Installed low pass filter on output of carrier oscillator board 

 
F. PC-900  
 C913 ς replaced with high quality 2300 pf ceramic disc  

C919 ς replaced with high quality 2300 pf ceramic disk 
L916 ς insure that there are 7 turns of wire on the coil with either a short or long tuning slug 

 L918 ς insure that there are 7 turns of wire on the coil with either a short or long tuning slug 
  

G. PC-1200  
 Replace all 2200 pf capacitors with quality 2300 pf monolithic ceramic units 
 Insure that there are 7 turns of wire on the coils using either short or long tuning slugs 

  Adjust 20M Image Trap to bottom of frequency range if a station does not need to be nulled out 
  Adjust 10M Image Trap to bottom of frequency range if a station does not need to be nulled out 

VI. Modifications ς Chassis Components 
 

A. Back Lighting 
  The 210/215 transceiver series used small incandescence bulbs (grain of wheat) to provide backlighting 

for the front panel meter and  the VFO frequency dial (two bulbs).  These lamps receive power from the 
13 volt DC power rail and they will eventually fail. 

 
 Replacement lamps are hard to find.  A better replacement is to use high intensity white LEDs.  Each 

lamp will require a current limiting resistor to drop the voltage to the LED to about 2 to 3 volts DC.  With 
a current draw of 10 ma, the LEDs are very bright. 

 
 For the meter, two T1 LEDS, one on either side of the meter works well.  A typical part number would 

be MCDL-3004UWC (Jameco 217525).  For the VFO frequency dial, two T-1 3/4 LEDs should fit the 
existing lamp mounting holes.  A typical part number would be LWK333 (Jameco 334502). 
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 Here is a picture of the meter with the high intensity white LEDs installed on either side of the meter. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 The following link provides good details on how to prepare the LEDs for installation in the radio: 

 
  http://www.kwarc.org/Tedds%20Tech%20Corner/kenwood%20ts440%20bulb%20replacement.pdf 
 

B. Crystal Filter 
 

1. Replacement 
One of the most critical parts in the radio is the crystal filter. 

 Crystal Filter Design 
 http://f6aoj.ao-journal.com/cariboost_files/ladder_fileter_n6nwp.pdf 
 
 The filter was manufactured by Network Sciences of Phoenix, Arizona.  Network Sciences also made 

filters for other radios such the Drake SSB transceivers.  The early Atlas radios used a 5520 Khz filter 
and later radios used a 5645 Khz filter.  Normally, the specified frequency for a crystal filter is the 
center frequency of the filter. Atlas did not follow this standard.  Thus, a 5645 filter had a center 
frequency of about 5646.600 Khz. 

 
 The crystal filters used in Drake TR-7 transceivers looked identical to the later Atlas filters.  They 

both had 5.645 ς x/8 on the top label of the filter.  The standard Drake filter had a bandwidth of 2.3 
Khz.  The center frequency of the Drake filter was 5645 Khz, thus the Drake filter cannot be used in 
an Atlas radio. 

 
 If a filter needs to be replaced, there are two available options: 
 Obtain a filter from another radio that has the same IF frequency 
 Purchase a filter from Sherwood Engineering. 
 http://www.sherweng.com/filters.htm 
 
 The Sherwood filter is an 8 pole direct replacement for the Atlas unit, has a bandwidth of 2.2 KHz 

versus the 2.7 KHz of the original equipment filter, and costs $55. 
 
2. Impedance Matching 

The Atlas 210X schematic chassis diagram shows a 1000 ohm resistor to ground on the output pin 
of the crystal filter.   The output pin also feeds a 0.01 uf capacitor that goes to pin 3 on the PC-200 
board.  On one of the newer 210Xs, a different matching setup was used.  The resistor was replaced 
with a 9 mm OD toroid core with 15 bifilar turns of wire.  The transformer inductance measures 
14.3 uh.  It appears that the core is type 61 material. 
 
The two common points of the coils go the crystal filter output pin.  One end the coil is grounded 
and the other end coil goes to the 0.01 uf capacitor.  The coil and capacitor are enclosed in black 
heat shrink tubing. 

http://www.kwarc.org/Tedds%20Tech%20Corner/kenwood%20ts440%20bulb%20replacement.pdf
http://f6aoj.ao-journal.com/cariboost_files/ladder_fileter_n6nwp.pdf
http://www.sherweng.com/filters.htm
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Audio output frequency response curves were plotted for the standard filter termination and the 
one with the toroid coil.  It appears that the toroid termination has more pass band ripple and 
slightly less insertion loss than the resistor termination.  

 
C. DC Power Connector 

 Original equipment Atlas power connectors are very hard to find, but one can easily make one.   For any 
connector contained in a box, it is important to make sure that the side next to the PA heat sink does 
not interfere with the cover screw on the heat sink.  This can be done by extending the lengths of the 
banana jacks/plugs or by making the box very narrow.   

 
1. Simple power adapter with no box enclosure (left picture) 
2. Enclosure milled out of a solid block of aluminum bar (middle picture) 
3. Enclosure made out of aluminum channel with cover plate (right picture) 
 This is my favorite, since I can easily get inside the enclosure where the soldered connections are 

located. 
 

 

 

 

 

 

 

 

 
 

D. Main Tuning Knob 
A larger main tuning knob, with additional weight can make frequency changes much smoother.  A 
stock tuning knob weighs about 1.2 oz versus the 5+ oz of a larger upgraded knob.  The larger tuning 
ƪƴƻō ƛǎ ǘƘŜ /ƻƭƭƛƴΩǎ Y²a-380 knob.  The knob has a built-in finger dimple that allows one to quickly 
scan from one end of the band to the other.  This knob is available from Surplus Sales of Nebraska for 
about $14 plus shipping.  
 
http://www.surplussales.com/Collins/CollKWM380-3.html 
 
A KWM-380 main tuning knob may not work good for mobile installations.  Depending upon the 
mounting angle of the radio, this larger main tuning knob may obstruct the view for the bottom portion 
of the frequency dial. 
 
For the upgrade, you will need some #9 lead shot and quick setting resin.  The lead shot is available on 
eBay.  There are several available sources for the resin: 
 
Hobby Lobby 
Easy Cast 33008 - sets in about 12 hours and has a two year shelf life 
 
Walmart or Autozone 
Bondo Fiberglass Repair Kit #420 - Sets in about 90 minutes 
Hardener evaporates in about 4 months after the tube is opened 
Resin goes bad after about two years after the tube is opened 
 
The later Atlas stock knob and the LE knob can be upgraded with more weight, but the knob must be 
separated from the aluminum skirt in order to gain access to the open chambers on the knob.  The 
volume of the open space on the stock knob is less than the Collins knob, so the knob will weigh less 
than the Collins knob, once it is filled with lead shot. 

http://www.surplussales.com/Collins/CollKWM380-3.html
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This knob is easier to upgrade because you do not have to worry about resin running into the hub set 
screw opening.  The weight of the knob goes from 25 grams to 75 grams. 

 
 
 
 
 
 
 
 
 
 
 

For the KWM-380 knob, you have to make sure that you completely seal the set screw opening in the 
hub of the knob and also the small hole in the outer rim of the knob.  The resin can easily flow through 
very small openings.  I recommend that you watch the setting process and quickly remove any resin 
that may be getting into the wrong areas of the knob. 
 
Here is a view of the KWM-380 knob            Here is a view of the knob with the  
ready to be filled with lead shot and             resin installed.    
resin.  The brass tubes are used to 
seal out the resin from the setscrew 
holes in the hub and the outer skirt 
of the knob. 

 
 
 
 
 
 

 
 
 
 
 
 

Here is a view of the knob installed on the VFO tuning shaft. 
 
 
 
 
 
 
 
 
 

 

 
 

E. S-Meter & AGC 
1. Background 

The 210X/215X S-Meter provides a visual interface of received signal strength and also provides a 
valuable tool for trouble-shooting receiver problems.  Typical problems in this area include no S 
meter readings on any signal or meter readings appear to be inaccurate. 


















































































































































































