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Modifying the R-390A for SSB
June 1963 by Captain Paul H. Lee, USN W3JHR

The R-390A receiver requires an outboard converter unit for satisfactory SSB
reception. The simple modification outlined below provides a product detector
combined with the BFO circuit at a low cost.

As originally designed, the R-390A HF receiver is usable, to a certain extent, for SSB
reception without an external SSB converter, but it performs very poorly because
the AM diode detector contributes considerable distortion. The relative levels of
signal vs BFO injection voltage are not correct for proper SSB detection. The levels
can be made more optimum by reduction of the RF gain, but then the AGC action
is lost and weak signals are reduced so much that they are overlooked or unheard.
The R-390A was designed to feed an IF signal to an external SSB converter.
However, by a simple and inexpensive modification of the internal BFO stage to a
product detector, the R-390A can be made to perform as an excellent SSB receiver
by itself, with no external converter being required for SSB (For ISB, however, an
external converter is required, in the form of 2 CV-591s or 1 CV-157) The
modification is very simple, inexpensive, and does not require any contract
procurement action, nor does it involve any proprietary designs. The modification:
requires less than 2 hours work by one man. The parts required for the conversion
are few and simple, and cost less than ten dollars.

Conversion Procedure
The conversion is performed as follows:

¢ Remove the BFO B+ wires from the BFO ON-OFF switch S101. Remove and
discard S101, but retain the knob.

e Cut three 20" lengths of single conductor shielded microphone cable.\

* From one end of each of these three pieces, remove the outer plastic jacket and
carefully unravel 1" of the shield braid and form a 1" pigtail lead. Twist the 3 pigtails
together and solder them together, being careful not to melt the plastic insulation
on the inner conductor of each piece of wire.

e Take the new switch, a 2 pole two to six position unit, (only 2 of the 6 positions
are used) for S101, and connect these three shielded leads to it to form the audio
changeover circuit. See schematic below. Under the head of the machine screw
holding one side of the switch wafer to the switch frame install a small soldering
lug. Solder the pigtail to it, to ground (at this end only) the individual shield braids
of the 3 audio wires.

e Insert the free ends of the 3 wires through the opening at the edge of the IF shelf,
pull them upward above the IF chassis, and mount the new switch in the vacant
5101 hole in the front panel. Replace the knob. Connect the BFO B+ wires to the
other pole of the switch. The BFO B+ is to be on in the BFO ON position, which will
become the SSB position of S101. See the schematic below.
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e Unplug all plugs from the IF subchassis, mechanically disconnect the 2 control
shafts, and remove the IF subchassis from the receiver.

e Carefully remove the cable clamp and cover from multi-conductor plug P112,
slipping it back out of the way. There is one spare pin, P112-1 Remove the wire
from pin P112-7 and leave it hanging.

e Twist the 3 shielded wires installed in step 2 into a 3 conductor cable, above the
chassis. Wrap with plastic tape at 4" intervals. Cut this cable to the required length
to reach plug P112 leaving sufficient slack for clearance over the IF chassis and
tubes. Strip back 1" of outer plastic jacket and shield braid on each of the 3 wires.
Run the 3 wires through the cable clamp and plug cover.

e Connect the shielded wire from the SSB (BFO ON) audio terminal of S101 to pin
P112-1. Use an insulating sleeve for protection, as is done for the other wires on the

plug.
e Connect the shielded wire from the AM (BFO OFF) audio terminal of S101 to pin
P112-7. Use an insulating sleeve as in step 8.

e Slip an insulating sleeve over the free end of the remaining wire, which should be
the one connected to the rotary "arm" of S101. This is the "audio input" lead. Solder
it to the free end of the wire left hanging in step 6. Slip the insulating sleeve down
over the bare connection. Carefully replace the cover and cable clamp on P112.
Tape these 3 wires to the existing cable just outside the clamp.

e Turning the IF chassis over, carefully remove the bellows coupling on the BFO
PITCH control shaft. Remove the shaft by loosening the panel bearing. This step
clears some working space around the socket of V505 BFO tube.

* Remove and discard the V505 6BA6, BFO tube.

e Remove the ground (and all wires) from pin 2 of V505. This may involve shifting
several ground leads to other ground tie points on the chassis.

* Move the existing lead from V505 pin 7 to pin 2. (This is the cathode tap on the
BFO coil Z502).

e In the following steps, be sure to leave room for replacing the bellows shaft
coupling.

e Connect the 11K Q watt resistor from V505 pin 7 to ground.
* Remove and discard C535.

e Connect the 2.7K 1 watt resistor in parallel with the existing screen dropping
resistor R529.
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e Connect the 5 mmf capacitor between V505 pin 7 and V506B pin 6. This is the IF
coupling into the injection grid of the 6BE6 product detector.

e With a pair of small metal shears cut a ®' V-shaped notch in the lower edge of the
interstage partition near the rear of the BFO coil Z502. Cover the edges of this slot
with short pieces of plastic tape.

e Mount the 200 mmf and 500 mmf capacitors on the grounded center post of the
V506 socket, letting them be supported in space by their own ground leads (about
°"long).

¢ Connect the 56,000 ohm Q watt resistor between the free ends of the 200 and 500
mmf capacitors.

 Connect the 0.02 mf capacitor from V505 pin 5 to the 500 mmf end of the 56,000
ohm resistor.

e Use 12" of the shielded microphone cable for the SSB audio lead.

e Remove 1" of the plastic jacket from one end, and make a 1" braid pigtail on this
end: Slip a 7/8" insulating sleeve over the pigtail and ground the pigtail to the
center ground post of V506 socket. Connect the center conductor to the 200 mmf
end of the 56,000 ohm resistor.

e Lay the shielded wire in the V-shaped slot in the interstage partition, and tape it
in position with a 2" length of plastic tape. Cut the wire to length to reach pin J512-
1 of the rear cable socket.

e This is the unused pin. It mates with Pin P112-1 of the cable plug. Strip back1/z"
of the plastic jacket and braid from this end of the shielded wire. Connect the wire
to pin J512-1, using an insulating sleeve over it for protection.

e Carefully replace the BFO shaft and bellows coupling removed in step 11. Make
sure the coupling does not accidentally ground any components or wiring.

e Replace the IF subchassis in the receiver. Insert all the plugs removed in step 5.
Reconnect the 2 control shafts and replace their front panel knobs. Make sure the
BANDWIDTH knob is properly positioned on the shaft.

e Plug in the 6BE6 tube in socket V505. Turn on the receiver.
¢ Leave the antenna disconnected.

e With the b.f.o. switch S101 in the ON (SSB) position, a hissing sound will be heard
in the loudspeaker. With the bandwidth switch in the 1 KC position, rotate the BFO
PITCH knob. The pitch of the hissing sound will vary from high to low and back to
high again, as the oscillator portion of the 6BE6 is tuned through the center of the
receiver IF bandpass. Set the BFO PITCH control for the lowest pitch of the hiss.
Without rotating the shaft, loosen the knob set screw, and set the knob pointer to
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"0". The pitch of the hiss should now rise equally at the --1 and +1 positions of the
control.

e Set the BANDWIDTH knob at 2 KC, and at 4 KC. In each case, the pitch of the
hiss will be lowest at the "0" position of the BFO PTTCH control, rising an equal
amount on each side (-1, +1 or -2, +2).

e The original AGC action is not satisfactory for SSB voice reception.

e It is too fast in the FAST position and produces a "pumping" action. In the MED
position it is a bit too slow for fast voice break-in operation. operation.

e From the unused terminal 10 of the AGC switch 5107 (FAST position) connect the
1.0 mf capacitor to ground. See the top figure on this page. This may be done most
conveniently by soldering one capacitor lead directly to the switch lug behind the
front panel, and connecting the other lead to a ground lug placed under the RF
section top cover screw just back of the center of the front panel. This places 1.0 mf
in series to ground with capacitor C551 (2.0 mf) in the FAST position, making a
total of 0.66 mf across C548 in the grid circuit of V506A the AGC time constant
tube. The resulting time constant has been found by experimental use to be quite
satisfactory, producing SSB voice signals which are pleasing to the ear to copy. For
multiplex or composite waveforms of essentially constant amplitude, the MED or
SLOW AGC may also be used, as desired. the MED or SLOW AGC may also be
used, as desired.

e The receiver is now ready to operate. Connect the antenna.

e With the AGC switch set at FAST, and BFO ON, tune in an SSB signal in the 14
MC amateur band, with the BFO PITCH control set at -2, and the BANDWIDTH
control at 4 KC. It should sound very pure, clean, and undistorted (assuming the
stationis emission is clean and undistorted). The BANDWIDTH control may be set
at 2 KC for interference reduction, with the BFO PITCH set at -1 in this case.

e Shift frequency to the 7 or 3.9 MC amateur bands. Tune in signals here in the
same way, but with the BFO PITCH set on the opposite (+) side of "0".

e Most 14 MC amateur emissions are upper sideband, whereas those on 3.9 and 7
MC are usually lower sideband. Note that the BFO PITCH must be set to the
opposite side of the carrier ("0") for reception of the desired sideband (- for USB, +
for LSB). When you do this, you are in effect placing the locally injected carrier
from the oscillator portion of the 6BE6 in the proper position for demodulation of
the SSB signal and for positioning the signal correctly within the receiver passband.
CW may also be received with the BFO switch on (SSB position), using BFO PITCH
and BANDWIDTH controls as desired. For AM, the BFO switch is OFF, unless AM
reception in the SSB mode is desired in which case it is ON.

The conversion is now completed, and the R-390A may now be used for SSB with
no external converter.
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This detailed information applies only to the R-390A. A similar conversion can be
worked out for the R-390 or any other good superheterodyne receiver. It has been
used with success in several Collins R-388 (51])1 receivers and AR-88 receivers by
the writer. In the R-388, the oscillator portion of the 6BE6 has been crystal
controlled, with 3 crystals (1 for USB, one for exact IF, and 1 for LSB) selected by a
switch in place of the BFO PITCH control. Crystal control is not so practical in the
R-390A because of the selectable IF bandpass. A multiplicity of crystals would be
required.

1 Lee, P. H. Cdr., "The Single Tube Product Detector," CQ, April 1961, p.50.

R390A Modification to Improve SSB Performance
The major reason for poor SSB performance of the R390A is inadequate AGC,
which fails to keep signal strength at the detector below the level of the BFO, thus
causing severe distortion. The changes listed below increase AGC action and
greatly shorten the attack time while lengthening the release time. BFO injection is
also increased slightly. The end result is greatly reduced distortion on SSB.
The changes accomplish the following:
1. Change the AGC rectifier to a voltage doubler and increase AGC amplifier gain.
2. Change AGC time constant resistors for faster attack, slower release
3. Remove AGC voltage from the suppressor grid of the AGC IF amplifier
The following should take about 40 minutes:
1. Remove IF subchassis.
2. Install a diode such as 1N60 across R546 (180K), cathode to tube socket.
3. Remove R546 (180K) and R545 (100K).
4. Replace R547 (220K) with a 10K 1/2 watt resistor.
5. Replace R544 (2.7M) with a 4.7M 1/2 watt resistor.
6. Move C547 (0.1uf) from its present location (chassis ground and pin 2 of V508)
to a new location between chassis ground and the tie point to which the anode end
of the new diode is connected. This changes nothing electrically but is required for

the next step.

7. Locate the jumper wire running from pin 2 of V508 to the tie point mentioned
above. Cut it at the tie point and reconnect the free end to pin 7 of V508.
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8. Examine R504. If it is not 560 ohms, change it to that value (This is a production
change.)

9. Replace the IF subchassis, realign the BANDWIDTH and BFO PITCH knobs.

10. Examine the shield can of Z503. If the top has no alignment hole, remove the
can, drill or punch a 1/4 inch hole in the center of the top, and replace the can.

11. Connect a VOM or VTVM to read AGC voltage (negative voltage at terminals 3
and 4 of TB102 on the rear panel).

12. Replace AGC amplifier V508 (6BA6) with a 6CB6.

13. Set receiver to 1 kc bandwidth, tune in a calibrate signal, and adjust the slug in
7503 for maximum AGC voltage. Do not adjust the other IF transformers.

14. Connect a VOM or VTVM to read detector diode voltage (negative voltage at
terminals 14 and 15 of TB103 on the rear panel).

15. Turn on BFO. Note detector voltage. Replace V505 (6BA6) with a 6AUS, trying
several 6AU6 tubes if available. Select tube with highest reading.

As a final adjustment, the GAIN AD]J control on the IF subchassis should be set for
the least usable gain. Too high a setting increases distortion and produces high

AGC voltage, which, applied to the front end of the receiver, decreases the signal-
to-noise ratio. NNNOEDX VA

Dallas Lankford SSB AGC mod (HSN 23)

Date: Sat, 16 Jan 1999 13:58:50 EST
From: DCrespy@aol.com
Subject: [R-390] R-390A, Real simple SSB

This worked so well, I feel like I need to tell some other users about it!!

I did the Dallas Lankford SSB AGC mod (HSN 23).. the simple one (just two diodes,
no parts removed).. last night. Really unbelievable result. AGC actually works on
SSB. I can copy all SSB signals with full RF gain, with minimum distortion. The
AGC action is evident, that is: as the RF gain is reduced, the signal audio level
remains constant until the carrier meter reads '0', then it begins to drop off.

Besides fast attack, slow decay, the mod appears to 'more aggressively' reduce gain
with AGC action (per Lankford, each signal produces more AGC voltage than
before). Has anyone measured Dynamic Range with this mod.It seems like it
would be improved?
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Its just two 1n4148 diodes, one in parallel with R-547 (anode to ..diode 'points away
from' pin 2 V-506), one in parallel with R-546 (cathode to.. 'points toward' pin 1 V-
509).

(I also tried the increased BFO injection mod that Lankford suggests in a later
article. I was surprised and disappointed that the added BFO injection did fool the
AGC, further reducing gain. I undid the mod and left BFO injection 'stock'.)

I would like to hear from others who have tried this or similar mods.

For the R-390 list: this looks to me like a much better way to spend your time and
effort than on 3TF7 mods!

Date: Thu, 06 Nov 1997 20:56:23 -0500
From: "Dennis M. Fox" <foxd@...>
Subject: [R-390] Re: usb/Isb Tune Aid

>I just picked up a module ,advertised as "easy sideband for the
>R-390-A",that has helped to tune usb/lIsb sta's a little easier.The man from
>"RadioFinder" doesn't say this module is a sure enough product
>detector,only an enhancer.I've noticed it cuts down on the distortion quite
>abit. Anyway for $50 it sure beats shelling out those big bucks for the
>"real thing". :)

Welllll... I looked into one of those little epoxy-encased modules a while back.
Looks to me like it is not much more than audio-derived AGC. I never did get any
technical information out of the maker, but I did my version of the same mod to
one of my 390A's to see how it would work, and amazingly I got about the same
results that were claimed for the little module for about $1 worth of parts ( I see
flames in my future for that remark....) What I did was bridge-rectify the "line out"
audio, filter it, and apply the neg voltage to the AGC connector on back. I will get
back with actual parts values if anyone is interested. The mod works well, is
attached to the radio only with spade lugs, and makes SSB liveable. Now the CV-
591 made it more liveable on R390A #2, but this cheap mod does a pretty good job,
and is adjustable via the line audio pot.

Date: Thu, 06 Nov 1997 22:08:47 -0500
From: "Dennis M. Fox" <foxd@...>
Subject: Re: [R-390] Re: usb/1Isb Tune Aid --( on the cheap )

TOM et al: WHERE does one obtain a CV-591A? I understand I might/probably
will wait 'till hell freezes over before I find one. Although I understand my -390A is
primarily AM, when we have a GOOD MIL net going, I'd like a little help & want to
use mu big gun, if you know what I mean. There might a market for something
like this now. Look at the sales of the scanner add-in boards. Thanks,
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Date: Thu, 6 Nov 1997 21:19:04 -0800
From: Jim Haynes <haynes@...>
Subject: [R-390] RE: usb/Isb Tune Aid

The thing from Radiofinder is not worth much. The basic idea is a bridge rectifier
connected to the audio, and that is filtered and run into the AGC. You use the line
audio control to control how much audio goes into it, and listen on the local audio.
So it gets you some audio-dervied AGC which is a good way to get AGC for SSB
reception; and it knocks down the RF gain some so that the BFO has a chance of
demodulating the SSB signal with less distortion. But it doesn't work very well; the
best thing that can be said for it is that it requires no internal mods to the receiver.

Date: Fri, 7 Nov 1997 08:00:49 -0800
From: Reid Wheeler <reid@...>
Subject: [R-390] SSB adapter

The recent thread concerning the Radio Finder SSB adapter is very interesting but
not new. This device, in various forms and under various labels, has been around at
least since 1985 when venerable Hollow State Newsletter editor at that time, Dallas
Lankford, purchased one and wrote a review - not favorable - in HSN #10. The
most recent re-appearance in HSN was in #41 (Spring 1997) in an article by
Reinhard Wieschoff-van Rijn who purchased one from an ad in ER. He boiled it
down to dissolve the potting material and found essentially what has been
described as a full-wave bridge rectifier (AC leads connected across the line output
terminals on the rear terminal board - 10 and 13) and filtered (6 microfard-600V). A
schematic is included in the article. His conclusion - not very useful and could be
built with junkbox parts or all new for a very few bucks.

Date: Fri, 7 Nov 1997 12:30:48 +0000
From: crippel@...
Subject: [R-390] R390A SSB Thoughts

There has been a lot of activity about putting the R390 series receiver on SSB. I am
constantly approached by those who would have me modify the receiver to work
on SSB during a restoration. I do not modify the receiver for SSB no do I
recommend it. Here is my opinion why it should be left alone.

The R390(A) were designed before the general acceptance of SSB. The receiver was
not designed to receive SSB in any manner. There are adaptors such as the CV-591
which will allow the '390 to detect SSB but they don't work all that well.

The R390 family of receivers were designed to receive AM and CW. Why not leave
it at that? If your needs dictate a receiver optimized for SSB, there are plenty
around. In fact, there are more of those than any optimized for AM.
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Date: Fri, 7 Nov 1997 10:50:07 -0800 (PST)
From: Dave Rickmers <rickets@...>
Subject: Re: [R-390] R390A SSB Thoughts

It is my experience that my stock R-390A works extremely well for SSB monitoring.
The receiver must be properly "tweaked" and stable. RF gain should be backed way
off. AF gain turned up. The BFO should be set at 1.5-2 kHz. 2 kHz filter. With this
configuration, background noise is way down but actual communications are
generally loud and clear. If the VFO is properly aligned, it is quite possible to tune
the receiver to a frequency and wait for a communication, and have that
communication sound very close to natural (very slight readjustment of the KC
control may be required). The key here is to not have so much signal (RF Gain) that
the BFO cannot produce a enough "carrier". Back-off the RF, turn up the AF. BTW, I
use 5574 usb for testing purposes, as comms are pretty regular on this frequency,
here on the west coast of North America.

Date: Fri, 07 Nov 1997 13:07:19 -0600
From: Nolan Lee <nlee@...>
Subject: Re: [R-390] R390A SSB Thoughts

Buy an R-1051 for SB, far better..... <running and ducking flames :->

Date: Fri, 7 Nov 1997 15:59:25 -0500
From: Don Stepka <dts4@...>
Subject: Re: [R-390] R390A SSB Thoughts

>The R390(A) were designed before the general acceptance of SSB. The
>receiver was not designed to receive SSB in any manner. There are
>adaptors such as the CV-591 which will allow the '390 to detect SSB

>but they don't work all that well.

>

>The R390 family of receivers were designed to receive AM and CW. Why
>not leave it at that?

As a historical matter, I agree that hacking up a nice 390/390A is not a good thing
to do (although hacking up a "beater" doesn't bother me). But the 390 has many
virtues that some of us would like to bring to our SSB reception. Also, although I
love BAs there is a limit to how many I want to deal with for practical listening. One
do-everything radio is an appealing notion.

My solution (still conceptual -- I haven't built it yet) is to use the IF output and some
minimal mods to the radio. I'll add a BFO output, so the 390/ A's BFO control will
still work as expected (could either drill the rear panel, hang a pigtail out, or use
one of the antenna connectors). The external box will be a product detector, an
AGC detector, and maybe one or more notch filters. Those who like fixed USB/LSB
BFOs could add xtal oscillators and dispense with the BFO output on the 390/ A. The
AGC circuit in the 390/ A will need to be modified to accept the external AGC
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gracefully, but since I'm not all that fond of the 390A AGC even for AM, I would
modify it anyway.

The R390 series are great RF/IF decks. Why not make them do what you need, as
long as you're not defacing a historical artifact?

Date: Fri, 7 Nov 97 16:01:22 -0500
From: "Joseph W. Pinner" <kc5ijd@...>
Subject: Re: [R-390] R390A SSB Thoughts

A very simple but effective and not too envasive mod it to increase the BFO
injection level to the detector to make it an exhaulted BFO scheme. This merely
requires the paralleling of the coupling cap with an additional mica. I forget the
value right now, but it was documented by Dallas Lankford (did I spell that
correctly).

Date: Fri, 7 Nov 1997 14:26:58 -0800 (PST)
From: ron nash <nash@...>
Subject: Re: [R-390] R390A SSB Thoughts

Around 1980 I modified a R390A with a kit I got from a ham in MARS. It made SSB
a dream and elminated the AGC distortion. I've looked but so far have not found
the paperwork for it. It involved using a free triode section and adding a diode.
Sadly, I sold that set a while ago. Has anyone heard of this before?

Date: Fri, 7 Nov 1997 15:44:49 -0800
From: anders@... (Greg Anders)
Subject: Re: [R-390] R390A SSB Thoughts

> A very simple but effective and not too envasive mod it to increase the

> BFO injection level to the detector to make it an exhaulted BFO scheme.

> This merely requires the paralleling of the coupling cap with an

> additional mica. I forget the value right now, but it was documented by

> Dallas Lankford (did I spell that correctly).

>

>>>>>>>>Its a 47pf mica cap in parallel with the existing 12pf (C535) cap. I added
one on my 390A when I installed Lankford's AGC mods. SSB is now much better
although I don't really use my 390A for SSB, its an AM/CW receiver. Still, casual
listening performance is much better.

Date: Sat, 8 Nov 1997 08:56:59 -0500 (EST)
From: Radiomatt@...
Subject: [R-390] R-390A & SSB

It might be of interest to you guys that think the 390s were only designed for
AM/CW is that several of the later manuals show how to interconnect SSB
adapters, but more interestingly, some very late radios might have had product
detectors installed at the factory with a mode switch that included USB and LSB. A
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ham in Italy has one of these very very rare R-390As. I saw a picture of the front
panel once, and sure enough, there were extra positions and markings!

The last r-390s were built in 1984 by Fowler Industries on special order for the
Pentagon... as I recall only five were made in that production "run", so the cost per
radio was rather high ...$ 34,000 or $38,000 EACH. if I recall correctly. Maybe these
sets had the SSB upgrade installed?

If anyone could get hold of a manual for this series, it might contain some
interesting upgrade ideas.

Date: Sat, 08 Nov 1997 09:01:17 -0500
From: Dan Henderson <dandan2@...>
Subject: Re: [R-390] R390A SSB Thoughts

Don: I have been reading each of the items and I agree with you; there is absolutely
no reason that the R3904, if can be improved to do a specific thing, shouldn't be
improved!!! The US military had the radio built to do many things--and it did it well
over it's fabulous history. However, Hams and DXers have also used it for years
and have adapted it to do many things. For example--who in their right mind,
while living in the South, would leave the PTO heaters connected? Do YOU need
that extra heat to heat up the shack? I think not...but that may not be the case if
you were in Nome Alaska....Same thing for SSB...Remember, there IS an IF output
in the back of the receiver--it's not there for show. Now if there was a sysem that
would take an 455 kHz IF, and give you multiple audio detection options.....There
just happens to be something built by Sherwood Engineering that does just this..So
it is not outlandish to consider SSB operations with the R390A...and you don't have
to modify the receiver at all in this case! The same thing can be said about the
AGC..Incidentally, why doesn't someone describe some of the AGC mods to make
the audio better? After all, that's part of what this group is all about..... [ have
appreciated each and every one of the entries over the past week or so...Keep up
the good participation...That's what makes this group so special!

Date: Sun, 9 Nov 1997 07:16:33 +0500
From: "Chuck Rippel" <crippel@...>
Subject: Re: [R-390] R-390A & SSB

I have one such radio and it does not work any better than just turning the BFO on.
I have heard from those who have tried the CV-157's et al that the performance is
not all that great. I have used a Sherwood SE-3 III with mine. Although the AM
audio recovery is incredible, the SSB performance is not all that great.

> The last r-390s were built in 1984 by Fowler Industries on special order for
> the Pentagon...as I recall only five were made in that production "run", so
> the cost per radio was rather high ...$ 34,000 or $38,000 EACH. if I recall

> correctly. Maybe these sets had the SSB upgrade installed?

> If anyone could get hold of a manual for this series, it might contain some
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> interesting upgrade ideas.

The Fowler R390A's did not have SSB installed. I know of a fellow who has one.
And yes, they did make just 5.

Date: Sun, 9 Nov 1997 07:48:18, -0500
From: FSWF37A@... (JAMES T BRANNIGAN)
Subject: [R-390] r390a SSB thoughts

The CV-591/URR is also known as the MSR-1. The MSR-4 or 5 had a AGC take off
to control the receiver. I think it was the GSB-1 that is the 50Ib monster you refer
to. Now that I think of it, the CV- 1982 had the AGC take off....it is a real nice unit...
Hammarlund, Central Electronics, B&W and a bunch of others made SSB adapters
during the 50's and early 60's. They all had fancy names, but worked pretty much
the same. The 455kc IF was converted to 50kc or so, then run through an audio
type filter to give it better selectivity. A product detector and audio amp followed.
Variations included Q-multipliers, XTAL controlled oscillators, noise limiters, etc.
Some history...... When SSB came on the amateur scene in the 50's it was not well
understood...... Hams ran their broad IF receivers wide open on AM and relied on a
fast acting AGC to keep the diode detectors from overloading. On CW they turned
off the AGC, turned down the RF gain, and flipped on the BFO.. for SSB they just
flipped on the BFO. This overloaded the Detector, put BFO voltage in the AGC and
even if they set the BFO to the correct frequency, made SSB reception almost
impossible....also the receivers of the time were not very stable.... Hams could not
break their AM habits....Enter the external "signal slicer" to solve the problem...This
situation prevailed well into the 60's. What about Collins? Art Collins and his
engineers developed SSB gear (with gobs of taxpayer money) for Gen. Curtis
Lemay to use on Air Force SAC bombers. When the 75A4 came out in 1955, or so,
it cost as much as an automobile.

I'll try to make a copy of the schematic for you.

Date: Wed, 12 Nov 1997 15:50:39 -0500
From: Don Stepka <dts4@...>
Subject: Re: [R-390] R390A SSB Thoughts

A number of people have pointed out in private e-mail related to this thread that a
stock R-390 or 390A actually works reasonably well for SSB. For those who haven't
benefitted from these comments, I thought I'd post the notion. It is true, at least in
my opinion (which is why I haven't built my SSB adapter yet -- I really don't need it
badly). For best SSB reception on a stock 390 series radio:

(1) Make sure your BFO is in the center of your IF. (a) Find an AM signal, and
carefully center-tune it with the BFO off using the .1 Kc BANDWIDTH position. (b)
Turn on the BFO and carefully zero-beat it with the AM carrier using the BFO
control (leave the KILOCYCLE CHANGE alone). (c) Pull the BFO knob off the shaft
(using a #8 Bristol, #9 Torx, or filed down #10 Torx driver) and carefully replace it
pointing directly to zero (straight up). Leave the BFO on for the rest of the
procedure.
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(2) Turn the RF gain control way down. It doesn't make much difference whether
you use the AGC or MGC position of the FUNCTION switch, because the IF level
you will use to match the BFO level won't generate much AGC in any case. I
usually use fast or medium AGC for a bit of AGC action. Experiment.

(2) Turn the LOCAL GAIN control all the way up. Yes, all the way.

(3) Select the appropriate IF BANDWIDTH (usually 2 or 4 K¢, but maybe 8KC if
you find an SSB broadcast station or 1 if the band is really noisy).

(4) Turn up the RF GAIN control until you hear normal band noise.

(5) Tune around until you find an SSB signal. If it is too loud or distorted, turn the
RF GAIN control down. The BFO is still at zero, so you want to tune for the most
low frequency output (the signal will not be intelligible yet). Now you have the SSB
signal in the middle of your IF bandpass. All you need to do is to adjust the BFO
(leave the KILOCYCLE CHANGE alone). Depending on whether the signal is LSB
or USB, you will need to set the BFO above or below the signal. The BFO is
calibrated (approximately) in Kc, so it will end up set to a little less than 1/2 of your
selected BANDWIDTH (about + or - 1 for 2 Kc BANDWIDTH, about + or - 2 for 4
Kc BANDWIDTH).

(5 alternate) Set the BFO control up or down according to whether the band you
are tuning is LSB or USB. Use about + or - 1 for 2 Kc BANDWIDTH, and about + or
- 2 for 4 Kc BANDWIDTH. Now tune around until an SSB signal "drops in."

(6) Make fine adjustments to the BFO and KILOCYCLE CHANGE controls for best
fidelity. Once you find where the BFO needs to be for best fidelity, just set it there
and tune around, using the KILOCYCLE CHANGE to get the signal very close and
the BFO control to "clarify" it (the BFO control moves more easily and smoothly
that the KC CHANGE control, so fine tuning is easier).

(7) Adjust the RF GAIN control to control signal level. If the signal is distorted or
hard to tune, lower the RF GAIN. If the audio is louder than you want when the
detector starts to distort, now you can turn the LOCAL GAIN down a little. You
will need to ride the RF GAIN control as the conversation passes from one person
to another, and probably tweak the BFO as well. (Freedom from having to adjust
the RF gain manually is the primary benefit of a "real" SSB radio or SSB adapter,
and as several people have pointed out some of the adapters don't do a very good
job. If you want a 390-series radio to do this well, even with an adapter, you really
need to modify the internal AGC circuit.) This is all much easier to do than to
describe.
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Date: Wed, 12 Nov 1997 16:09:12 -0700 (MST)
From: BOB RAGAIN <RAGAIN@...>
Subject: Re: [R-390] R390A SSB Thoughts

Hello Don and the R-390 group, (and apologies to Boatanchors to whom I sent this
the first time): Thanks for that tuning procedure for the R-390 and R-390A. I use
mine for SSB reception all the time and it works well enough that I've not
considered wanting a SSB adapter.

Here's another shortcut to getting the BFO in approximately the right place for a
particular band and bandwidth:

With BFO off, tune across the band and find a nice strong SSB signal with it's
Donald Duck jabber. Peak the signal strength by fine tuning the kHz knob. Turn on
the BFO and try one side of center of the BFO control, then the other, to find SSB
reception. That's the spot to leave the BFO control while tuning the band for
weaker signals. Ditto's on using low RF gain. Interesting comment about turning
the audio gain all the way up. I'll have to try it tonight. Mine seldon gets turned up
more than about 1/3 of the way.

Date: Wed, 12 Nov 1997 18:24:27 -0500
From: Don Stepka <dts4@...>
Subject: Re: [R-390] R390A SSB Thoughts

>Interesting comment about turning the audio gain all the way up. I'll have
>to try it tonight. Mine seldon gets turned up more than about 1/3 of the way.

It may be that's what's best on your radio. It depends on the particular amount of
BFO injection, IF level, and audio gain it has. What you want to do is to keep the RF
gain low enough that there's plenty of BFO injection. This keeps the detector
distortion down. As long as the detector is not distorting, the RF gain is low
enough. By starting with the AF gain all the way up, you know this will be the case.
For very weak signals, it will need to be full up to hear them. For stronger signals,
the best S/N will be with the IF level (set by the RF GAIN control) a little below the
onset of detector distortion and the AF level (set by the LOCAL GAIN control)
adjusted for comfortable listening. I have found that leaving the LOCAL GAIN full
up is a fine way to work. The S/N is not always maximized, but it is never
objectionable either.

From: FSWEF37A@... (JAMES T BRANNIGAN)
Date: Fri Jan 9, 1998 11:23 am
Subject: [R-390] Makers of CV-571 Converters?

Technical Materials Corp. (TMC) of Mamaroneck, NY was the developer and prime
contractor for the CV-591 It was designed to work with their GPR-90 receiver..
I use one with my R-390A...its OK If you need more info, let me know...
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From: WILLIAM HAWKINS <bill@...>
Date: Fri Jan 9, 1998 10:35 pm
Subject: Re: [R-390] Makers of CV-571 Converters?

Maybe you slipped a digit there. The CV-157 is a big brute (over 40 tubes, works
are in a drawer). The CV-591 is about a quarter of that size. My CV-157 has Orion
filters, but I think they are replacements. Yes, Collins made CV-157's. They did the
original design.

Date: Sat, 13 Feb 1999 10:29:31 EST
From: DCrespy@aol.com
Subject: [R-390] Real simple SSB.. promised follow up

Last month I posted a simple AGC SSB mod (the Dallas Lankford SSB AGC mod
(HSN23).. two diodes, no parts removed). I promised those who reponded that I'd
post my 'final results' back to the list: (Special thanks to Stefano Kdlcf and to Mark
KO9TR, for their help on this..)

- -It is so simple and reversible, and makes such a hugh difference in SSB reception,
I can't think of a good reason not to do it the next time the IF deck is out! At full RF
gain the AGC actually works to provide un-distorted SSB. You can listen to a net
without riding the RF gain control. It resulted in no change in AM performance

- -Its just two 1N4148 diodes, one in parallel with R-547 (anode to ..diode 'points
away from' pin 2 V-506), one in parallel with R-546 (cathode to.. ‘points toward' pin
1 V-509).

- -On real strong, heavily processed signals, there is a slight 'pop' when the AGC
first engages. I was able to minimize this two ways:

-I set the limiter control to 2 or 3

-I increased the BFO injection by adding a 33pf 1kV disc cap in parallel with C-535.
The first attempt fooled the AGC with the increased BFO signal. A tip from Mark
K9TR, pointed out that I just needed to adjust the neutralizing cap C-525, on the IF

deck for a null on the carrier meter. This trimmer is accessible through a hole on
the left side panel of the main frame.

Date: Sat, 13 Feb 1999 16:45:25 EST
From: DCrespy@aol.com
Subject: Re: [R-390] Real simple SSB.. promised follow up

Kd1cf writes:

<< thanks for the update. Did you keep the 33pF in place after you adjusted the
neutralizing cap C525? Stefano.Stefano,
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Yes, I left it in place. It added some more BFO injection, so I had to do the
nuetralization to keep the added energy out of the AGC circuits. (I re-read my
post, and I was not too clear about this, so I am posting this note back to the list,
also)

Again, thanks for all of your input on this throughout the trials..

Date: Wed, 31 Mar 1999 08:11:40 -0400
From: "Jeff Adams" <jadams@mcqassociates.com>
Subject: [R-390] (Fwd) Re: R390A SSB conversion

I got it from from an article by Dallas Langford (actually there were several
iterations of the article) in Hollow State News (HSN). It is REAL simple. 90% of the
impact of the change comes from the addition of two diodes to make the AGC
attack VERY fast but decay at the normal rate. | HIGHLY recommend the mod. I
can't imagine why anyone would do a product detector for the radio with this
solution available. This works because the R-390A is designed so that the AGC is
based on a signal sample taken before BFO injection, so the BFO does not fool the
AGC!

The AGC mod is:

- - -one 1N4148 in parallel with R 547, 'pointing' away from pin 2 of V506A.

- - -one 1N4148 in parallel with R 546, 'pointing' toward pin 1 of V509A.

- - -(I soldered both directly to the resistors)

For the last 10% of the improvement, the system could stand a lot more BFO
injection. I am not sure this is worth the extra effort. 2 of my 3 radios have it, and
there is more variability betweeen the radios than impact from this change, based
on how the radios play. But as long as you have the deck out...

The BFO mod:

- - -add a 47 pF cap in parallel with C 535

- - -redo the BFO nuetralization (this is the trimmer cap on the IF deck that is
accessible through a hole in the left side of the main frame near the front panel.
Simply adjust it for minimum carrier level meter reading with the BFO on.)
Finally, there are some things you can do to fool with the AGC time constant, but I

can not see why anyone would want to do that.. Let me know if you'd like to
know more about those changes.
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Date: Wed, 31 Mar 1999 10:29:32 EST
From: SBJohnston@aol.com
Subject: Re: [R-390] Re: R390A SSB conversion

For me, it reduced the distortion on the leading-edge of SSB signals, and allowed
operation with relatively normal RF gain settings on even strong SSB signals. I
found no penalty on reception of other modes.

Last week, while working on the 4 kHz filter problem mentioned earlier, I had the
opportunity to try my SSB-modified Motorola at home against the unmodified
EAC we use at work, and the difference on SSB was night-and-day. Ihad difficulty
adjusting the EAC to handle the varying signals present on a SSB military net I was
monitoring, but the modified Motorola had no trouble. AM performance, using
both the built-in envelope detector and my external sync detector, were identical as
far as my ears could tell. CW was somewhat better on the modified unit.

Date: Thu, 1 Apr 1999 22:45:04 EST
From: DCrespy@aol.com
Subject: [R-390] Re: Re: R390A SSB conversion

Fraser wrote a good question back to the list:
<<The mod seems relatively easy, but what exactly does it do to SSB reception?>>

The question is about the two diode SSB mod that I described that Jeffrey L. Adams
copied back to the list. I wish I was bright enough to have figured this out myself,
but the credit goes to Dallas Langford, and about 10 years ago. What does it do?
From the operator's perspective, it allows you to copy SSB with the RF gain all the
way up. Without the mod, you have probably noticed that you can reduce the RF
gain control and copy signals pretty nicely. If you are trying to listen to a net or
both sides of a QSO, one hand has to be on the RF gain.. With the mod, just turn up
the gain and let the AGC do it's thing! Signals sound as good as on my KWM-2
(which for Collins fans is new enough to have SB 8A from the factory).

I am not an Electrical Engineer, so this is probably an oversimplification, but
electrically it just allows the AGC to attack fast enough to reduce the gain to a level
where the BFO can mix effectively in a diode detector. It works on the R-390 and
R-390A because these radios sample the signal for the AGC ahead of BFO injection.
The BFO injection level is not a factor in gain control.

On most Ham rigs without product detectors of this vintage, the BFO is injected
where the AGC gets its signal sample. The AGC gets fooled by the signal level
presented by the BFO so it is reacting to the BFO not the signal. So this kind of
mod would not work for them. Product detectors seem to be very tolerant of
widely varing differences in signal and BFO levels, so with them its not an issue.

I hope I have not confused this issue too much. The mod is so cheap, simple and
reversible, why not just try it?.. like the late night dicer/slicers.. 'it really really
works' (really).
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Date: Wed, 15 Sep 1999 23:21:07 EDT
From: DJED1@aol.com
Subject: [R-390] SSB adapter for R-390A

I got quite a bit of interest from the list on this topic, so I'll arrange to post the
information. Josh Rovero has kindly offered to post it on his web page, so I'll work
with him to get the information out. I'll get a schematic scanned and provide it to
Josh. A little more detail to whet the interest of those who asked for more
information. The circuits are pretty simple, but the nice part is the ability to use the
receiver as if it was all built in. The IF output from the R-390 is fed in parallel to a
MC1496 product detector, and to a two transistor AGC amplifier and voltage
doubler. The output of the product detector is amplified in one transistor and then
fed to the R-390 audio at the diode load. A mode switch allows the adapter to be
bypassed and the receiver works on AM and CW just as before. The AGC was to
be switched also, but I found it works OK in parallel with the R-390 AGC (tha
adapter provides the fast attack needed for good SSB reception). So the carrier
meter and AGC time constant switch on the radio still work. Thad to add a
separate BFO oscillator in order to avoid any wiring to the receiver that didn't go to
the terminal strip. This doesn't seem to affect the stability significantly. The BFO
can be tuned to offset for sideband selection. Pretty simple- the only thing it
doesn't do is to select sidebands without retuning the receiver. The audio is smooth
and clear. It seems strange to tune across the amateur bands and have the radio
sound like my R-4C. Some have asked if kits are planned- I don't have a PC board
layout, but if someone wants to undertake that part of the kit I may be able to put
together the rest. Ed WB2LHI

Date: Thu, 30 Sep 1999 22:30:37 -0500
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: [R-390] Re: [Collins] Fw: r-390a receiver

There's a conversion using a 6BE6 as a product detector. Was in 73 magazine about
July 1970, maybe QST earlier. There's a version of it on one of the 390 data web
pages. I don't remember the URL. Its not Chuck Rippel's page, though he may
have a reference to it. I can't e-mail the requester directly, there's no address in the
inquiry. 73, Jerry, KOCQ

Date: Sat, 02 Oct 1999 17:09:38 -0700
From: dma®@islandnet.com
Subject: [R-390] SSB Adaptors

A few weeks back someone mentioned using an HP312B as a SSB adapter with an
R-390A. I thought this was an interesting idea and was able to acquire an HP312C
at a reasonable price. It may not have tubes (do nixie tubes count?) but it should
have honorary status for its weight and size. It's bigger than a 390A and almost as
heavy.

Anyway, I've been using it with my R-392 and it is excellent. I ran the IF output of
the radio to the 312C input and its audio output to a bench amp. Adjust the 312C
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freq to 455 kHz and away we go. The vernier frequency control on the 312
provides excellent SSB and because the unit tunes over the full BW of the radio's IF,
you can actually tune in a number of adjacent stations without retuning the radio.
The 312C has a big back-lit meter that is great for relative signal strength. Also, it
should work with virtually any receiver regardless of IF frequency, as the 312C
covers from essentially DC to 18MHz. All in all a pretty good solution - except for
the size of the thing - or at least until you can find a nice CV-591 or equivalent.
Thanks to whoever suggested this approach.

Jan Skirrow, VE7DJX

Date: Thu, 14 Oct 1999 15:28:18 -0500
From: "Byron & Janie Tatum" <bjtatum@iwl.net>
Subject: [R-390] SSB Adapter

Regarding the R-390A SSB adapters I don't believe I have seen anyone mention the
SSB mod by Dallas Langford, published in HSN about 1991 or so. It involved
increasing the BFO injection and improving the AGC attack time, along with better
AGC release times.

I have done many of these such mods and it is my favorite, although not an actual
product detector it is hard to tell otherwise. The mod is done only on the IF deck,
and does not affect AM reception.This is a pretty easy mod to do and easy to take
back out if you want to later- only involves a few components such as a diode,
resistors and a few caps- no drilling or extra tubes,etc. WA5TH].

Date: Thu, 14 Oct 1999 16:30:43 -0500
From: "A. B. Bonds" <ab@vuse.vanderbilt.edu>
Subject: Re: [R-390] SSB Adapter

Actually, the latest version of the mod involves only two small-signal diodes (e.g.,
1N4148) across two existing resistors. I have done it on both a 390A and a 390.

Works reasonably well, clearly lets you run the RF gain much higher before you
start to get breakup. It does drop the overall (audio) gain a smidge, but not
enough to matter seriously.

Date: Thu, 14 Oct 1999 18:24:46 -0500
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] SSB Adapter

It shouldn't be hard to create a module that would plug into the diode or BFO tube
socket or both with a cable between. The rub is that the handiest and best
performing parts these days are far lower impedance than the existing circuits.
Might have to do something separate to control signal levels to them.

73, Jerry, KOCQ
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Date: Sun, 24 Oct 1999 10:30:17 EDT
From: DCrespy@aol.com
Subject: [R-390] Langford 2 diode SSB mod.. An update

I've noticed some renewed interest on the list lately in this real simple SSB mod
(two diodes) to the IF deck (this is NOT the "black box" that makes AGC from the
line audio). Initially, I'd thought that there was one compromise. The only real
problem I'd had with the mod was a "popping" on attack on real strong signals. I
was able to minimize it with the limiter. I'd traded notes with some other list
members who had had similar experiences.

BIG DISCOVERY (for me) a few months ago. SSB should be copied using slow
AGC (finally read my TS-850 manual. Real men don't...). At that setting the
popping is gone. The radios had been as good as my 1964 KWM-2 before SB-8 (the
AGC update) now they are as good as the KWM-2 after SB-8. Anyone using this
mod at Medium or Fast settings should try this. For those who have never heard a
radio with this mod, you should try it before investing in an SSB adaptor. It is
VERY reversible, if you decide you do not like it. Contact me for a description if
you do not have it.

Date: Sat, 23 Oct 1999 15:40:48 -0700
From: dma@islandnet.com
Subject: [R-390] SSB Adaptor

Anyone interested in trying to use an HP312A frequency selective level meter as an
SSB adaptor on their R-390A ...I noticed during a recent visit that Electronic
Dimensions in Tacoma hasone. He also has some really nice brand new C
connectors - US made, silver plated, individual serial numbers. I think Glen's email
is: eldim@worldnet.att.net

Date: Sun, 24 Oct 1999 15:18:23 EDT
From: DCrespy@aol.com
Subject: [R-390] Lankford 2 diode SSB mod

What a flurry of requests for details of the mod. I hope everyone will be OK with
my just answering via the list. First, apologies to Dallas Lankford for misspelling his
name. Credit for

these mods goes to Dallas and H. Cornelius. A similar mod for an R-390 (non-A) is
described in QST. Hollow State News Issues 1, 10, 23, 27 and 36 cover various
versions of the mod. My notes are based on the version in HSN 23: The AGC
mod is:

- -one diode in parallel with R 547, cathode as follows
————— | <-------pin 2 V506A

- -one diode in parallel with R 546, cathode as follows
----- > | ———-pin 1 V509A
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I used good quality 1N4148's piggy backed to each resistor. Dallas suggested a
1N270 (ECG 109) in HSN 23, and either 1N4148 or 1N914 in HSN 27. He is pretty
specific that the diode must have very high back resistance so germanium diodes
are out.

This is the simple change. If you want to go a little more sophisticated, get copies
of HSN 10, 23 and 27 (the article in 1 is essentially repeated in the others). Back
issues are available from Ralph Sanserino (sanser@GTE.net). I cannot, in clear
conscience reprint these for you and 'end run' Ralph.

You can also add more BFO injection by adding a 47 pF cap in parallel with C -535.
The R-390A derives its AGC signal ahead of the point where BFO signal is injected,
so the radio does not get fooled by the BFO signal. I got mixed results with this. It
does require readjusting the trimmer nearest the front panel on the IF deck that is
accessible through the left side panel of the

main frame. The manual tells you how to do it. Have fun.. this mod makes a huge
difference..

Date: Sun, 24 Oct 1999 13:35:57 -0500
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Lankford 2 diode SSB mod

1N270 is a very high quality germanium diode. Its not silicon. But it has lower
foward drop than any silicon but Schottky.

Date: Mon, 25 Oct 1999 18:20:58 -0700 (PDT)
From: Joe Foley <redmenaced@yahoo.com>
Subject: [R-390] 2 Diode Modification
Wow!! That's amazing! Makes tuning SSB MUCH easier, sounds so much
better. Fairly easy to install, too.

Date: Wed, 27 Oct 1999 20:38:05 -0400
From: "Walter Wilson" <wewilson@knology.net>
Subject: Re: [R-390] 2 Diode Modification

Awesome! I'll cast my vote for this mod, too. Makes the AGC work great for SSB
signals. I'll never have to touch the RF gain again while tuning SSB. Diodes can be
found at Radio Shack, part # 276-1122.

Date: Fri, 29 Oct 1999 07:36:10 -0500
From: "Jerry G. Kincade" <w5kp@swbell.net>
Subject: [R-390] Silicon vs. Germanuim for SSB mod

Getting ready to do the Lankford 2-diode SSB mod on one of my 390A's. I have on
hand both 1N4148 silicon and 1N270 (actually NTE-109 equivalent) germanium
switching diodes. Will my ears be able to tell which type was used after I'm done,
or is the requirement for switching action at these frequencies so relatively slow it
would make no difference?
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Date: Fri, 29 Oct 1999 09:22:52 -0500
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: [R-390] Re: Silicon vs. Germanuim for SSB mod

You have plenty of voltage, the main difference at audio will be the forward drop,
the germanium being lower than the silicon. Since you adjust the AGC action by
the line level control you can easily compensate for the voltage drop difference.
The silicon will last longer if there's a lot of voltage, less leakage and higher voltage
rating. 73, Jerry, KOCQ

Date: Fri, 29 Oct 1999 19:34:21 EDT
From: DCrespy@aol.com
Subject: [R-390] Silicon vs. Germanium for SSB mod

While I cannot vouch for it, Lankford says that it does make a difference. Definitely
silicon. I have modified three IF decks with excellent success with 1N4148's or NTE
equivalents (the NTE's have a slightly higher voltage rating, I like that for BA's).

Please note that this is NOT the mod that makes AGC voltage from the "line
output”. AGC level is NOT adjustable with the line level control. If you follow the
schematic, this mod makes the AGC "fast attack”. The diodes permit the time
constant cap to charge without the time constant resistors in place, but it must
discharge through the resistors. Hence fast attack/slow decay..

Date: Fri, 29 Oct 1999 17:41:19 -0500
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Silicon vs. Germanuim for SSB mod

Yes that internal mod needs silicon otherwise the germanium will leak too much
and modify the circuit too much.

Date: Sat, 30 Oct 1999 09:00:58 EDT
From: DCrespy@aol.com
Subject: Re: [R-390] Silicon vs. Germanuim for SSB mod

I am a mechanical, not electrical engineer, but I'll try to explain it as bestI can. If
you have TM 11-5820-358-35, read about the AGC circuit on pages 33 and 34.

The reason SSB sounds distorted with conventional AGC is that there is no carrier
to track, so the AGC might have to 'reset' each time a new word is spoken. So the
first syllable of a word does not get the benefit of gain control.

The time constant circuits (R546/C547 and R547/C548/C551) must charge their
capacitor(s) completely before full AGC voltage is developed. The charging rate is
limited by the current that can flow through the resistor. The diodes effectively
eliminate the resistor on the charge cycle, and get the AGC voltage up to full level
as fast as possible. This REALLY helps track that first syllable! High back resistance
diodes keep the discharge cycle function as intended in the original design.
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Lankford points out that the AGC rates after the mod are still not optimal, and in
the HSN article talks also about improving the rates after the diodes are put in, by
manipulating the capacitor values. Lankford also noticed (as I did) that the AGC is
now more "aggressive”. That is, in addition to faster attack, the absolute voltages
are higher. So stronger signals will get more gain reduction than before the mod