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l. OVERVIEW
A newham radiocompany, called Atlas Radio, was created in 1974. Their first product wadlaisd 80 -
an all solid state mobile HF SSB transceivemost allHF transceivers ghat time had vacuum tubes for
the transmitter final amplifier.The 180 progressed to the 210/215 models, the 210X/215X modikls,
350XL model, and finallyhe 210X215XLE moda. The amateur radio community owes a deep debt of
gratitude to Herb Johson for enabling the average ham haveaccess to factory made SSB transceivers at
very low costs.This document applies to the 21@245Xand 210X LE models, but the same pipals can be
applied to the entirdransceiverseries.

Please note that tlsi document is a work in progress and will probably never be totally finishesl.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 backgrounidtbry 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 wer the past40+ yeas. Most of these problems can be resolved ifeohas 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 comjse could have been costly, delayed production,

and maybe would not have been appreciated by most hams. You will probably come across areas of the

NI RA2 6KSNB &2dz gAff 0SS FaA1Ay3 @2d2NBSEF aoK®n RAR (K¢
one area creates problems in other area®lease 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 foamateur radio operatorshat 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 makef one hasthe patience and tenacity to keep going, even when thingsiaitelly 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 pattnlike 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 recommendedhangescan be impemented very quickly and with a minimum amount of
technical skillg i.e. replacing capacitors, resistors, etc. A couple of the improvements require some
moderate technical skills and also require several hours to compiete. installation of digital
frequency displaypr DDS VFO

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

Provide a consolidated source of technical information associated with the Atlas radios
Generate feedback from users for additional information that bardocumented

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 theife of the radios by having a single source of information for repairs

C. RestorationversusModification
This presented informationshould not be considere@ restoration document but there are some
pieces that deal with that area. If you complete thedifizations described in this document, then the
resulting radio will be considerably different from a factbnyilt 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 W remain the same; there are no new controls added to the front panel
except for the DDS VFO mod

The authors havéested the modifications in this document on several different 210X and LE models.
Kevin was the true engineer for most of the chasgeHe 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 @uple of years You may find that a particular modification does not work
well in your radio. That could be due to slight differencesinguit 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 addisibtesting.

For any modifications, it is recommended that you only complete a small subset and then test for
several days/weekkefore making additional changes

Example: Replace all of the electrolytic capacitors on th8@oard, test for seval days, and then
move on to the next board.

One ofthe wonderful things about the Atlas radios is thatost of the modifications are not very
expensive and it is relatively easy to return the radio to the previous condition if a particular
modificationdoes 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
15tand 29 mixers
15tand 2nd IF amplifies
FEToscillatorswitches
Crystal Filter

Meter

Each reader will have their own specific reasons for using this document. The folldawvirgf pttack is
recommended:

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

Lowreceiver sensitivitpn all bands or some bands

Low or notransmitter power outon all bands or some bands
No SMeter operationor pegged Meter

Distorted receive/transmit audio

Broken VFO dial comhd/or broken plastic frequency drum
Excessive frequency drift

2. Install modifications that correct original factory design issuBsis would include areas such as:
IF Trap andimage filter coils and capacitors

StableTXcarrier balance adjustments
SMeter calibration
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AGCtime constants
Receiver audibandpass

3. Installmodificationsthat improve upon the original factory design. This would include areas such
as:

Improvedreceiversensitivity

Improved receiver overload performance
Less loss through filters and impedance matching networks
Smeter and VFO drum backlighting
Improved receiver/transmitter stability
Reduced transmitter spurious signals
Less ripple inaceiver Ipass band
Improved receiver audiband pass

VFO frequency stability (CumbrigL¥ck)
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-dveitath
wafers, the antenna relay, and the DC Switching relay-OKiewill need to be applied to the switch
contacts and the relay contacts will need to be burnished.

Here is a recommended process faterminingif the bandswitchcontacts have aighresistance (this
process does not include the TX band pass filter contacts).

1. Connect ohmmeter 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 continuityrbetweass
filter switch contacts, the low pass filter coils, the antenna relay RX contdmsnput switch
contacts for the RX bangass filter, and the interconnecting wiring. There should be a direct short
to ground since the electrical path will mathrough 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 theband switchbetween bands would usually help. The measured resistance on 20M was
70 ohms and orl5M, it was 50 ohms. After application of -Deit 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 resist@opped down to

1.5 ohms.

2. Remove the PQO0/PG120 board. Connect ohimeter test leads between pin 1 on the PC
100/PG120 edge card connector and ground. The reading should be less than 2 ohms.

This check measures the continuity between outputlod 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
Theantenna relay is located on the AC00C board. The following steps need to be followed in
order to remove the plastic cover on the relay:

Remove two screwsn the sides of the PA modudend swingopen themodule

Remove the four screws holding the Ipass filter cover to the back of the chassis

Remove the two screws holding the-PT00C 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 PC1100C board
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Remove tle top cover to the ALC/1LORHzCalibrator adjustments

Slide the P@100C 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 efully disengage the visible Antenna Relay cover tab (tab is
located at bottom of relay)

Slide the cover off the Antenna Relathrough the opening in the top of the chassis

Burnish the RX and TX relay contacts

Install a spike diode on the circuibard pads for the antenna relay coil

Install the Antenna Relay cover

Reassemble the boards and covers

Note: For replacemergurposes the part number on the Antenna Relay was:
Sigma 77R22DC

Antenna Relay with plastic cover removed

4. Clean DC Switching Relay Contacts
The DC Switching Relay is located on thd B&ZPC120 board,

It is very easy to remove the plastic cover on the DC Switching relay. TI@ORRCG120 board
should be removed from the radio before attempgi to remove the cover. Once the cover is
removed, burnish all relay contact#\ 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 éagram can be helpful in troubighooting the switch contacts of this relay:

Atlas 210X
PC-120 Board

RL121
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5. CleanSwitch Contacts
This process applies to thabd-switch contacts, but can also be applied to other switches.

Very small drops of D&xit should be applied tde switch contacts on each of tewafers 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 baask filters, and one in the PA
compartmentfor the TX/RX low pass filters.

You will find two different types of switch wafers on the baswitch 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 it to the phenolic wafers since all of the contacts are
exposed. On thavhite wafers, there are some small round holes in the clear plastic sealing cover.
You can apply D&xit in the holes as you rotate the switch. You should be able to clean all
contacts.

LE Low Passteill White Wafer Switch Contacts

II. Atlas Factory Changes
TheAtlas2104215X LE moded wereintroduced in June of 1979. There were supposed to be only 1000 LE
units produced. B@ctoberof 1979, Atlas Radio had gone out of busirfesghe first time

A. Differencesbetween210X 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 metefsanslatedg coverage of 10 meter CW band)
Power increased to 250 watf{translatedc power input increased to 250 watts)
Special front panel with commemorative gold name plate

A 210X LE user manual was never produgettlas provided the esting manual for a 210X rdel.
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 moKelspin mind that the production run
was onlyabout five months long.
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Two braided, insulated straps between the ground foil on thedBCboard and the back corner of the
VFQOchassis. This to improve grounding on the P@DO0. It was rot really successful, as the single
sided filter board hd major ground impedance issues.

Top and bottom covers af@ackvinyl over steel andblack vinybn the inside, as opposed to being bare
metal

VFO bottom cover igaintedvinyl black{or green)as opposed to being bare metal

The bottom VFO cover has sbrews holes, but on the |iBe 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 havenater zero hole

Some electrolytic capacitors on the-BA0 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 & active all the time, even when an external speaker is plugged into
the rear panel speaker jack

Different routing scheme&vasused for some of the wiring on the bottom of the chassis

ALC control knob is slightly thicker

Lots of solder flux residue oneéPG500 printed circuit boar@dnd 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 tortied 230
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 BulletinGC mod appears to be fully implemented in the AGC circuit @0BC The
delay capacitor was increased from 15 uf to 47 uf. This resulia AGC delay of about 5 seconds as

opposed to 1 second with a 15 uf capacitor.

The LE model has a slightlyfelient 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 modeleX215X 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 provilartiard210X
manual. They did provide a single sheet that described thegds made in the LE and provided a
schematic of the RIT control circuitry.

Test Equipment

Various pieces of test equipment will be needed for trousi®oting and upgrading the 210X/215X radios.
Hereare some recommendations for needed equipment:

A.

B.

Audio Generator

Soldering Station

Qualitytemperature controlled soldering station

Oscilloscope

50 to 100 MHz dual trace oscilloscope watlow capacitance probe (<10 pf)

The oscilloscope is needed for measuring high signal levels that have little harmotgiotc

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 placedt the input to the analyzer so that it will not be overloaded.

In using a typical scope probe, you will probablyl finat it will detune some receiver and transmitter
circuits due to the capacitance of the probe. In some cases, you may want to thsgrbbes 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 PE&00 board. The second probeatached 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 DBdifferencec i.e. insertion loss of the Low Pass Filter.

Signal Generator
Needs to generate elean sine wave down ta-120 dbmlevel

RF Power Meter
Frequency Counter

Extender Boards

A draight extender boardfor PG100, P€L20, P00, and PE00 bardg makes it much easier to do
trouble-shooting. A right angle extender board is needed for providing access to {dePibard. It
can also be used to provide access to the oldeB@Cboards that had the capacitor adjustments on
the backside of théoard.
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Extender boards are available from:
John Nerng WA1ESO

3 Springer Ave.

Tiverton, RI 02878
WAIESO@JUNO.COM

Keep in mind that the extender board for the-2@/300 socket in a LE model needs to beglmthan
' 02FNR F2NJ G6KS Hwmn- Y2RSt o CKAa A& 0SOFdzasS 2F Ay

I.  Oscillator Interconnect Cable
hy GKS NRARIKG NBIFN OKIFaaira LIySts GKSNB Aa | az2018Si(
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 p@etxtenderplug, 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 @pin tube socket adapter). He is a picture of a fabricated oscillator cable:

W
Pih 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 lIoRRF noise, and have minimum AC ripple.
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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 pligs/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 1B.VDC.

The large voltage drop is directly related to the high current requiremertks 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, etapuld 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 wo banana jacks and the ground
connection is carried on a banana plug.

Power Supply Voltage Drop
AnAstron SS25Nutsout 13.81 volts under no loadVith a17.5 amp load, the \tage drops to 13.74
VDC.Thatis 0.5% regulation.

Best Case DC Power ke

yé 2F I mn I dzAS SANB RANBOGEE FTNRY LI2gSNI &dzLlLx &
of the radia 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 ¢ime power cable.

Test Shop DC Power Feed with SHeigtail and Power Pole Distribution Panel

a .

Myé 2F I mn 3FdAS LAIGFAT d@é t2BSNma 28IS5dzRS 4K dkh 2 WA

to banana plugs/jacks to the radio.

Voltage drops to 13.11 volts at the back bétradio 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 10Mbst of the voltage drop
was coming from the Power Pole distribution panel.

Final Solution for High Current Testing

océl @F Al dz3S Fdzi2Y20ABS TAL) OFLotS G2 yé¢ 2F I wmn 3l d:

power supply.¢ KSNBE FNBE t26SNJ t2tS 0O2yySOi ZINEPowerSRblg S Sy
distribution panel is bypassedlhe supply ®ltage drops to 1%4 VDC at the back of the radio with 17.5
ampsload (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 eladumbers 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.
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Here is a picture of a typical LC100 unit;

o

10®i® ' ¢
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L. Pulse Noise Gasrator
To test the noise blanker in the receiver, one needs a way to simulate the ignition noise from an
automobile. Two different generators are describedepending upon the availability of parts from your
junk box The design for the first unit cameof the Swan MX.00 user manual. The second unit was
engineered from a Chinese NE555 oscillator module.

1. Swan Unit
The following circuitescriptionappeared in the Swan 100MX manual.

The noise blanker circuit utilized in the 210X/215X, like allteféenoise 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 hisg/pes of noise.

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

It follows then, that a simple, inexpensive instrumentttganerates 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 shopquipment inventory for such service.

Referring to the following diagram, we see that the 2N1671 is gumgition 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 tangent 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
deliveringapproximately 12 18volts at a fewmill amperesvould 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.
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Pleasenote 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 se®-ar8ading on 80M and 40M. If the noise
threshold pot on the PQ20 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 gses. However, this will probably result in worsédder 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 r@ggenerator.

Pulse Noise
Generator

T 125vdc@8ma

M
b Output
0.22uf BOM = 35 uv
40M = 6 uv
' —a 20M =1 uv

Hammond 1590LB Box
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1. Chinese NE555 module
Inexpensive NES555 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 fr@AVE7
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 MRBO design.

Chinese Pulse
Noise Generator

Signal Strength
80M = 1.6 uv
40M =1.8 uv
20M =1.4uv
LED 15M = 1.4 uv
A 10M = 1.8 uv
S1
Veec——— +
= 9 Volt Battery

NE555 Oscillator Module

Out— ™ 1Ns148 0.01

2
=
;-

é

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 frarftthe speaker cone before starting any work on the
radio.

A. Function Switch

In order to troubleshoot the radio, one needs to understand how thumction switch operates. This
switch has fivepositions

OFF

The radio is inoperative in thigosition, but the PA module still has DC power applied vig 23 High

Amps)

Notesbmo @2f Ga A& ILIWIXASR (2 GKS abmo w95¢ fAYyS Ay I
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SR o0& | LliuR.Ay3 bwmo
The receive modules are energized by applgngo @2t ( a i '

of
G2 KS abmMo w95¢é f AyS¢
The transmitter can be activated by pressing the ptestalk switch on a microphonerlhis places a

INRdzyR 2y GKS aY9, [Lb9o¢tod

REC

The receive modules are energizedlbyJLJt @ Ay 3 bmo @2fda (G2 GKS adbmo w95
activated by pressing the pugb-talk switch on a microphoneTlh & LJ I 0Sa I 3ANRBdzyR 2y
TRANS

The receiver is placed in the standby mode (no audio from the speaker)trartsenitter is keyed by

LX F OAy3 | 3ANRdzyR 2y GKS aY9, [Lb9éod {{. wC 2dzi Aa
CwW

The receiveis placed in the standby mode (no audio from the speaker). The transmitter is keyed by

LX F OAy 3 | 3IANRIWRD AWR AN R G&¥9 ) f ARb LI +O3S/BIts B placddK S &/ 2

on the +CW line. This unbalasdbhe TX balanced modular. RF is produced from the RRtennajack
if the CWkey is closed (or CW plug is removed from J7) and the Mic Gain canadVénced in the
clockwise direction.

On pin 11 of the P200 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 P00 board, the D@oltage 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 11lasifriom 5.6 volts to 0.0 volts, when adjusting the

Mic Gain pot from minimunto the maximum clockwise positionThe 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 P€120). The voltage on pin 7 varies between 0.0 volts to 0.34 wvagttsthe 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 theblestf ftarts specifically
related to the Atlas 210X/215X.

https://www.rfparts.com/catalogsearch/result/?g=atlas

Ly Ylye OFasSasx az2vyS$S 27F (2RI & Qé&hah tielparts thai wefe LI NI & 2
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 constructizere used on theAtlas 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:
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34300 SERIES INDUCTORS

Self

Catalog Inductance Resonant Fig. FiG. 2
Number Microhenries Freq. Mc. No.
6T 12T 5% 65 3 i -!-:-i__
34300-15 15 + 59 22 8
3430018 18 + 5% 22 8 .
3430020 20 + 8% 8
T34300.22 22 3 & L e
24 4 " '
25 3 8 FIG. 7 ‘n’-T-Ha—
27 8 -
34300-30_ 30 ] l ==
34300-33 33 + B X FIG. 8 e
34300-36 36 + 9 T_
somant Fig. 3430039 39 8 (e smsdoi
Part Microhenries Freq. Mc. No. 3430047 YR 8 FIG. 9 e
[ 34300.0.15 015 + 10% 645 MC. 1 3430050 50 + 7 ¥
34300022 0.22 + 10% 510 1 3430056 _ 56 + & % r-‘-"
34300.0.33 0.33 —aas 1 3430068 68 + 9 FiG. 11 J——_‘?:ﬁ-._
34300-0.47 0.47 375 2 34300-75 75~ 5% 12 8
3430005 05 + 350 2 34300-100 100 + 5% 13 8 ] [“a
"34300.0.68 0.68 + 300 2 34300120 120 + 5% 12 8 FIG. 12 Tiwd
34300.0.82 0.82 = 10% 265 2 34300150 10+ 8% 11§ % ¥
343001 1+ 10% 175 4 34300.180 180 + 5% 58 8 ks
343001.1 11+ 10% 210 4 34300200 200 + 5% 7.5 8 FIG. 13 Tod
34300-12 — 1.2+ 10% 210 3 34300-220 220 +~ 5% 12 11 T ==
34300-15 I5 + 5% 190 "3 34300-250 250 & 5% 68 8 FIG. 14 ‘_d__
3430018 18 = 5% 171 T3 34300-270 A
160 3 34300.300
i 3 34300330
"3 34300350
343003 3 34300-470
3430033 — 3 34300-500
3430039 3 34300-750
34300.4.7 - 3 34300820 5.7
343005 3 34300-1000 e
34300.5.6 — 3 34300-1200 48
343006 2 g 34300-1800 26 u.m..
3.,383.6 0 3 34300-2200 2200 =+ 5% 2.8 8 Fe. 17 '1'_"_ %
34300-8.2 o 34300-2500 2500 = 5% 2.7 18
3430010 7 34300-10000 10000 = 5% 1.5 18

ThePie constructed Réhokes are easily dargad if anything scrapes agairthe outer coilsg 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 congtred chokes:

PC100
PC120
PCG200
PG300

L204200 uh
L127200 uh
L204200 uh
L30%33 uh (solenoid single layer construction)

L1285mh L129200 uh

Modern ferrite cores can probably be used to make new chokes. About six turns of wire on-a BN73

2402 corewill give 200 uh of inductance.

More turns can be added to get to 5 mh.

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 thpsets. Typical capacitor types include silver
mica, dectrolytic, tantalum paper, Mylar/poly, and @ramicdisc.

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 theasiestproblem 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 overseacapacitor testers can be used to check for capacitors that are open
and/or have low capacitanceAn ohmmeter can be used to find shorted capacitofm 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 thBCG300 board ad a lesser number on the PQ0, P€00, and P&00
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 usél in the 1970s.Thus, largercapacitycapacitors 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 decoup§ngainly on DC power supply lines.
Installing larger capacitors in these areas is usually i@#wever, some of the capacitors are used
for timing circuits and/or shaping audimand pass Using a larger value capacitor in those areas
could degrade the perfanance 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 P00 board, there arewto 0.1 uf 50 volt ceramic di€apacitors that are very large in

size. Small 0.1 uf 50 volt monolithic capacitors are nice replacements.

X5F ceramic disOF LI OAG2NE 6SNB dzaSR Ay | ydzYoSN) 2F GKS |
very unstable \ith temperature changes, the capacitance gradually decreases over time, and the

ESR is poorCapacitors having low capacitance and/or low Q at RF frequencies are difficult to find

unless one runs some frequency sweeps of the associated filfdrasetypesof capacitors should

never have been used in RF circuit®vincalls these type dd I LI OA 12 NB aY2f RSR YdzRé

The X5F capacitocanhave a venhigh insertion loss at REChanging to ailver micacapacitor can
greatly improve the frequency respom®fband passand notch/trap filters. Please see the section

on the PE120 board for data on Q changes when going from a X5F capacitor to a high quality
ceramic or silver mica unit.
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Here is a spectrum analyzer sweep that shows thiemifice between a 240 pf X5F capacitor and a
220 pf silver mica capacitor when used in a simple pdraf@ circuit. The trace for the 220 pf
silver micacapacitor isshown inpurple.

RIGOL 12: | J Marker

Status oRef 0.00dBm

Select Mkr
oy i K234
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Delta

Delta Pair
Ref

Span Pair
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Off

Mkr Trace
Auto
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Polyester filmcapacitors present similar problem# typicalexampleis the 2200 ptapacitor used

in the receiver and transmitter IF Trapad the 80M receiver band pass filteForty years later,

these capacitors can show varying amounts of capacitance at RF frequencies. These capacitors had
a very low Q, even whmenew.

Green mylar capacitors were used in the audio circuBsme of the small greeMlylar capacitors
are labeled 0.002 uf, but they test out to be 0.0015 ufhis issue will be discussed in detail in the
section dealing with IF Traps/Image Filters

3. Coil Forms in Traps/Filters
Thepaper 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 ungapplication
of Super Gluer Q Dopebetween the coil form and the coil turns will secure the wiring to the coil
form.

4. VariableResistors
Almost all of the potentiometers used in the radio are theniature exposed carbon track type.
This includes the carrier balance pot, the PA bidjast pot, the SMeter adjust pots, and the TX BP
filter equalizing pots.

LG Aa a2YSOGAYSAa RAFFAOMzZ G G2 3ISH GKS LINBLISNI I Rac
arm causes a large change in the adjustment reading. Replacing these pots @i&mnuaits can

make adjustmentsmuch easier and more stable over the long tertm 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 commonrpblems with the Atlas series of transceivers is low or no transmitter power
output. This particular problem is one of the more difficult issues to troghigot. Best case, you may
have a bad resistor, capacitor, or dirty switch contact.
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Worst case, gu 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 egdinding the problem can be very difficult.

The secret to finding the problem is being able to isolate the proble a specific area of the radio.
Initially, you would want to isolate the problem to the Q0 board or stages earlier than the-BQD
board.

A simple, low cost modification, can make that isolation process easier. There is a sthadl e of
coax cable going between the band switch output of the9®G board to the input of the RP&D0
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 un. 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 t680P&ssembly.

Two adapter test cables are needeé BNC male to MCX male and a BNferto 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 PQ00/120 board
Remove two screws and mounting spacer from the band pass board

Document the position of the wires between the band switch and th®®Cboard. There should be a
different color pair going to each band. In my unit, the following colonewsed:

80M Black
40M Red

20M Yellow
15M Green
10M White

Unsolder all 10 wires from the PBDO board and remove the band pass board.

Unsolder the existing white coax cable on both ends. Pulbéme switchend 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
existirg 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 conngxiots.

Replace the two 0.0022 uf capacitors (C918 and C919) with quality 0.0022 uf ceramidtdisMy 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 yon gat 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 dis units. My particular units were X5F which is not good for RF frequencies.

Insure that the coiforms 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 PE00 board into place and solder the 10 wires to the board in this order: 80M, 40M, 20M,
10M, and 15M.

Install the nounting spacer and install the two mounting screws on the@P@board. Install the RC
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. PG900RF Power Out
With the MCX cable installation previously discussed, one can easily measure the RF power out of
the PC900 board. The male and female MCX connectors need to be separated and a low level
power meter, with 50 ohm loads attached to the endf 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 obtaied on some bands by adjusting the filter tuning caps. For these readings, the
caps were not adjusted.

BAND Drive to PG500- | Drive to PC | Drive to PC Antenna 3 Order 5th

Equalize Pots Sg 500 Start of 500- power out ¢ IMD Order

For Max Power | Compression| Equalize max/opt drive/PA | IMD-

Single Tone/Two|l ¢ Two Tone Pots driver
Tone Optimized

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 thédppendix, sectiotM - Signal Measurements to see thgextrum analyzer sweep
of the IMD products.

2. PG500 RF Power Out With Maximum Drive Signal
With the MCX cable installation previously discussed, one can easily measure the RF power out of
the PG500 board.

The male and female MCX connectors need to dygagated and a signal generator connected to
the cable that goes to the P&DO 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 gatmroutput turned for max signal on each band, at
GKS TYLX ATASNRA O2YLINBaaAzy LRAYy(o®

BAND | Drive to PG00 Equalizel Power Out at Antenna
Minimum 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. PG500 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 PG500 board while varying the signal level into the PC500 assembly.
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The male and female ®IX connectors need to be separated and a signal generator connected to
the cable that goes to the PED0 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 beGhV, 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 mapWwlout the final PA transistors at higlower levels.

Power Out Versus Drive Level
120
p 110 EEREED
° lgg ﬂé.’;"“‘# 1
W g { Wi
20 | P Power Out 80M
e v 7
. 60— // Power Out 40M
50 - —
40 ~ Power Out 20M
30 ’/ ,‘i/
> L~ Power Out 15M
20 A
u Py A
10 = Power Out 10M
0 L=
-20 -18 -16 -14 -12 -10 -8 6 4 -2 O
dbm Input Level

4. PG500 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 raditroubleshooting a
problem radio, you wouldisethe same test equipment setup. You are looking for relative changes
within the amplifier chain as opposed to absolute values.

Please note that the piessthat you use can déune 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 21-8R(Pitbard 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 ud@6 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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PC-500 Gain

210X7T 20M
Pre
Input . Driver PA LP
Input ——— : > Driver - > - > - —— Out
Di
river IN3366 40?82 Final Filter
0.032 mw 40 mw 1.6 W 10 mw 1w 110w 100 W
-15 dbm 16 dbm 32dbm 10 dbm 30 dbm 50.4 dbm 50 dbm
Input to base Input to base Output  Input base Output Output Output
Q501 Q502 collector Q503 collector PC-500 Antenna
Q502 Q503 Jack

Please note that the power levels shown are calculated values, assuming a 50 ohm ingpatlanc
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 trotgdileoting, since they can be easily measured
with an osdloscope,exceptfor the Input Driver area.

Power Output Troubleshooting Example
Here is an example of an actual trousleooting scenario that happened to one of our 210X units.
The transmitter power output on each band had been previously measurd¢bdeoradio.

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 wentz&ro after about 2 seconds.

Verification checks were made on all bangshere 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 PE00 board was measured on allrs. The readings were the same as previously
recorded.

A signal generator was then attached to the input of thed®Q board. There was no power at the
antenna jack. | then started testing the various stages in th8@Ccomparing 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. Osamearmal 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. Batisistors were replaced with a matched
set of SD1405 units. The replacement process took about one hbbere was no heat sink
compound on the bottom of the transistors. After removing the transistors, it was discovered that
there was a base to emdt 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 bamsdsthat confirms that at least one of the PA
transistors was bad. See the -BD 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 audere 14 aredrawn
schematic of the mic gain circuit on the-P@ card.
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With a test input audio signal of 30 mv, then the audio out on pin 13 of th@@®@oard should be
about 100 mv with the Mic Gain set to the maximum clockwise position. If shouldegs&éhan 30 mv
on pin 13 to drive the transmitter to full power output.

Tranmitter Mic

Audio
T-Line 4y B.0 VDC TX
F3 ] ..
3K —_ “zg': 3 k.
A = R213 R211 =
T & 470 GAK
R214 ‘::j-, s
1 T 13 TX Audio Out
220 7 7 >
e i oy 8 = 14 2 i PC120-7
i In o . = 6.8
A bg—{az024 — i 4—{azoeg> O ! ~ 100 mv out
30 mv l B 12
Ri o1 7 [+-2F 13 with Mic Gain
i l 47 22 set max CW
cxa ca18 213
REil] 230 a0
R21E < < R21§ R207 < <R R0 R208 <
100K I = K zzxfj = 820 2.2H"i S
el
Ll
D206 I czi
PC-200 14143 I a1
16 11
Mic Gain R12 2
Adjust 10K =

V. Summary of Replacé¥odified Parts
In addition to replacing bad parts, tHellowing parts were replaced on the 210X boards and the chassis
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 solderedn leads and should eliminate problem with damage to the circuit board foil traces.

A. Chassis
R5¢ added 5k ohm resistor in paral with R5¢ increases range of control of RF Gain pot
Speaker replaced with high output unit
VFO Tuning Knatreplaced with weighted tuning knob
Meter lampsg replaced with white high intensity LEDs
S0239 antenna connectag replaced with Teflorwonnector
C7¢ replaced with 2200 uf electrolytic
Replaced low power voltage regulator with LDO unit
AppliedDeOxit D100L to all switch contacts
Replaced rubber feet on bottom of enclosure panel
Added spike protection diode across antenna ralay
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B. PC120D

R135¢ replaced 500 ohm single turn pot with 500 ohm mutliin pot

R134¢ checked to make sure that 68 ohm resistor was installed

R136¢ checked to make sure that 68 ohm resistor was installed

R131¢ replaced 2.5K ohm single turn peith quality 2K ohm single turn pot
C130¢ replaced with new 47 uf unit

Dxxx- added spike protection diode across relay coil

C129

schematic shows 150 pf capaciminstalled unit shows Q0 pf
Measured93 pf with LC meter

120 pf dver mcameasured 125 pf with LC meter

C131

schematic shows 150 pf capaciinstalled unit shows 80 pf X5F
Measured 84 pf with LC meter

180 pf dver mica capneasured 184 pf on LC meter

C134
0.001 uf X5F capacitgrmeasuredd76 pf with LC meer
1000 pf silver mica measured 1032 pf

C136

Schematic shows 240 p€apacitor installed unit shows 200 pf X5F
200 pf X5F capacitay measured192 pf with LC meter
Measuredl76pf in RF Trap on S 16.96MHz

-26 db null at 16.96/Hz

200 pf silver mica measured 200 pf on LC meter

-33 db null at 16.96/Hz

C137

0.001 uf X5F capacitgrmeasuredl013pf with LC meter
Measured910pf in RF Trap on SA 7.14MHz

-11 db null at 7.48/1Hztrap

1000 pf silver mica measured 9p8on LC meter

-23 db null at 7.1MHztrap

C141

360 pf X5F capacitarmeasured 300 pf with LC meter

Measured300 pf in RF trap on SA

330 pf silver mica cap had about 3 db better notch dasitrap SAat 12MHz

C142¢ replaced with ew 47 uf unit

C143c 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.

PG200D

C205¢ replaced 130 pf X5capacitor with 130 pf silver mica

C221¢ replaced 2200 pf capacitor with quality 2300 pf ceramic dist

L205¢ insure that there are’ turns of wire on the coivith either a short or long tuning slug
Q201¢ installed 8 pin dip socket

Q202¢ ingalled 14 pin dip socket

L128¢ 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 Tl jrackaged mixer
Added 1N4148 diodes across pins 4 & 6 on Q201 (diode bands reversed)

C. PG300D
C317¢ replaced 0.1 uf ceramic disvith 1 uf tantalum
C320¢ replaced 250 uf electrolytic with 470 uf electrolytic
C221¢ replaced with high quality 300 pf ceramic dis
C322¢ replaced 0.47 uf tubular capacitor with 0.471{0 voltgreenMylar
R309¢ replacal 2.5K single turn pot witBK multiturn pot
Q301¢ installed 14 pin dip socket

D. PCG400C
Q403¢ replaced MPS6B! transistor with a 2N2222 unit

E. PG600
Installed low pass filter on output of carrier oscillator board

F. PG900
C913¢ replaced with highlguality 2300 pf ceramic dis
C919¢ replaced with high quality30 pf ceramic disk
L916¢ insure that there ar& turns of wire on the coil with either a short or long tuning slug
L918¢ insure that there are&’ turns of wire on the coil witteither ashort or longtuning slug

G. PG1200
Replace all 2200 pf capacitors with quali80@ pf monolithic ceramic units
Insure that there ar& turns of wire on the coilssingeither shortor longtuning slugs
Adjust 20M Image Trap to bottom of frequency rarifa 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 ¢ Chassis Components

A. Back Lighting
The 210/215 transceiver series used small incandescencs (mriin of wheat) to provide backlighting
for the front panel meter ancthe VFO frequency di@iwo 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 replacetrisrto usehigh intensitywhite 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 sidthefmeter works well. A typical part number would
be MCD3004UWC (Jameco 217525). For the VFO frequency dial,-tw8/4 LEDs should fit the
existing lamp mounting holes. A typical part number would be LWK333 (Jameco 334502).
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Here is a ture of the meter with the high intensity white LEDs installed on either side of the meter.

SAVE/ US#
g .
, RI

The following link provides good details on how to prepare the LEDs for instaliatibe 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 Bsign
http://f6aoj.ao-journal.com/cariboost_files/ladder_fileter_n6nwp.pdf

The filter was manufactured by Network Sciences of Phoenix, Arizona. Network Sciencesdalso m
filters for other radios such the Drake SSB transceivehe 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 didohfollow this standard. Thus, a 5645 filter had a center
frequency of about 5646.600 Khz.

The crystal filters used in Drake-TRransceivers looked identical to the later Atlas filters. They
both had 5.64%; x/8 on the top label of the filter. Thaandard 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 andter 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, hasidwidth 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 feed9.81 uf capacitor that goes to pin 3 on the-2@
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 p®ne end thecoil is grounded
and the otherend coil goes to the 0.01 uf capacitor. The coil and capacitor are enclosed in black
heat shrirk tubing.
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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 terntioa.

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 (n@qdtture)

3. Enclosure made out of aluminum channel with cover plate (right picture)
This is my favorite, since | can easily get inside the enclosure where the soldered connections are
located.

D. Main Tuning Knob
A larger main tuning knob, withdditional weight can make fregency changes much smoother. A
stock tuning knob weighs about 1.2 oz westhe 5+ oz of dargerupgradeal knob. The larger tuning
1y20 Aa (K S380kddb.tTheyk@a ha¥ & lauilh finger dimple that allows one tquickly
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/CollKWM3&html

A KWM380 main tuning knob may not work good for mobile installations. Depending upon the
mounting angle of the radidhis larger main tuning knob may obstruct the view for the bottom portion
of the frequency dial.

For the upgrade, gu will needsome #9 lead shot and quick setting resin. The lead shot is available on
eBay. Thee are several available sources for the resin:

Hobby Lobby
Easy Cast 3300&ets in about 12 hours and has a two year shelf life

Walmart or Autozone

Bondo Fiberglass Rair 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 thenkisblbe
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 wittateshot.
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http://www.surplussales.com/Collins/CollKWM380-3.html

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 grani$ tgrams.

For the KWM380 knob, pu have to make sure that you completedeal the set screw opening in the
hub of the knob and also the small hole in the outer rim of the kn®be resin can easily flow through
very small openings. | recommend thaiu watch the setting process and quickly remove any resin
that may be gettig into the wrong areas of the knob.

Here is a view of the KWASB0 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 theetscrew

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. SMeter & AGC
1. Background
The 210X/215X-Bleter provides a visual interface of received signal strength asad atovides a
valuable tool for troubleshooting receiver problems. Typical problems in this area include no S
meter readings on any signal or meter readings appear to be inaccurate.
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