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The R—390A/URR:
A Receiver Review

The R=390A/URR (hereafter 390A) 1s a workhorse receiv—
er of the U.S. military, used by the Navy, Air Force
and Army. In the words of the Army technical manual
for the receiver, "Radio Receiver R—390A/ URR provides
reception of continuous wave (ecw), modulated eontinu—
ous wave (mow), and amplitude modulation (am) (inelud-
ing single sideband (ssb)) signals over a continuous
frequency range of 0.5 to 32 megacycles (mc). The
receiver is a superheterocdyne type with multiple freg—
ueney conversion. Double conversion 1s used when the
recelver operates from 8 to 32 mo and triple conver—
sion from 0.5 to B mo."

What does the nomenclature R—390A/URR mean® It is as—
signed according to a Joint procedure used by the
breneches of the U.S. military. "R" of R=390A indicates
that the device 1s a receiver (=s opposed to T, for
example, which would indicate that the device 1s a
transmitter); "390" indicates that the device 1s at
least the 390th model of receiver desaigned for the
U.S. militery; "A" indicates that the device incorpo--
rates a major modiflication or modificatlions into the
original design, the R—390. The "URR" indicates that
the device 1s a complete aset in itself, and 1s =
yniversal radio recelver.

There are two technical manuals available for the
Z90A. One is the U.S. Army TM 11-856A, also known by
the newer number TM 11-5820-358-35. The other 1s the
U.S. Navy 0967-063-2010. These may be obtained for
around $16.00 from Sam S. Consalvo, 7218 Roanne Drive,
Washington, DC 20021, or from Fair Radio Sales Co.,
Inc.,, 1016 East Bureka Street, Lime, Ohlo 45802, or
from other dealers in surplus military communications
equipment. If obtained from another source, ascertain
that the two large, foldout schematlcs (near the back
cover) are present in the technical manual; otherwise,
the value of the manual 1s reduced—especially if you
or another has to perform troubleshooting on the 390A.

The Z90A was designed by Collins Radic Company, as
was 1ts predecessor, the R=390, and was bullt ca.

1957—1960 on contract by AMELCO, Electronics Assist—
ance Corp., Imperial Electronics Inc., Motorola,
Stewart=Warner, and possibly some others. Some clalm
that there 1s a difference among them, but 1t 1s mini-
mal, as they were all bullt to meet the same MILSPEC
requirements, and assemblles are generally inter—
chengeable among 390As bullt by verying manufacturers
(but not always, some modifications have been author—
ized). I have not seen any significant differences
among the 390As bullt by varying manufacturers

The 390A 1is buillt very sturdily, which is an advantage
for one who gives his recelver heavy usage- The weight
of the receiver 1s a disadvantage, however, to some.
It 1s a flexible receiver, of immediate utility to the
MW and SW BC DXer, the SWL, the utility DXer, and the
ham.

The 390A weighs some 75 lbs without a mounting cabi-
net. With a mounting cabinet, it weighs B84 to 88 1bs.
Some cabinet types which will accommodate the 390A are
the CY—979A and the CY—4516A/8. Spectronics, Ine.,
1009 Garfield, Oak Park, Illinois 60304, has a cablnet
which will accommodate the 390A, for about $15.00. If
you are intending to purchase a 390A, ascertain wheth—
er you are physically capable of carrying it.

The dimensions of the 390A are (1) 10 7/16 inches from
top to bottom of the front panel (somewhat less at the
rear panel), (2) 19 inches across the frontpanel, (3)
184 inches horizontally between mounting holes, and
(4) 14 5/8 inches from front panel to rear panel (not
including 1 7/16 inches projection of the two verti-
cal front—panel handles on each side).
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Except for the antenna trlimmer, and the various trim—
mer capacitors used for alignment throughout the 3204,
there are none of the usual varisble capacitors used
for tuning in the 390A that are found in the more come:
mon communications receivers. Instead, inductors tuned

by ferrite slugs positioned by racks and cams, sccom—

plish the tuning in the 390A. The variable—fregquericy
oscillator (abbreviated VFO, called the permeability—
tuned oscillator——PTO—in Collins receivers), which
is tuned by the KILOCYCLE CHANGE control at the 390A
frontpanel, is tuned by such a variesble inductor. The
390A's excellent tuning linearity and tracking may be
attributed to this usage of variable inductors for
tuning.

POWER REQUIREMENTS The 390A may be operated from 115
or 230 VAC, 50 or 60 Hz mains, by operating a volte

age changeover switch located on the power supply sub-

assembly. It 1s therefore not easlly adaptable to

portable or emergency operatlon away from mains power,
without a genersator or dynamotor.

BREAKDOWN The 390A consliats of six subassemblies,
Which may be removed from the meinframe for trouble—
shooting and repair. These are:

1. IF subassembly

2. AF subassembly

2. VFO subassembly

4, power asupply subassembly

5. RF subassembly

6. erystal oscillator subassembly-

TROUBLESHOOTING Troubleshooting the 390A is simple or
difficult, depending mainly on the degree of training
and experience of the technician. Using the technical
manual, & simple signal generator, and a Volt—Ohm
meter (capable of reading to 600 VAC, 700 VDC, and 1
megohm), one should be able to locate and repalr the
greatest majority of the problems likely to be encoun—
tered in the 390A.

REPAIR PARTS Repair parts, depending on their ratings
and dimensions, may be more or less difficult to ob—
tain. The more common components, such as resistors,
capacitors, chokes, and crystals are readily avalil—
able from electronic parts retallers or through mail-

order houses. Other 1tems, such as tranaformers (AF,
IF and RF), potted capacitors, tuning slugs, and
meters, are more difficult to acquire and may have to
be ordered from a dealer who deals in 390Aa.

If replacements are required, the mechanical filters
are a definite 11ability, because Collins Radio Com—
pany guotes $150 per mechanicel filter in single-lot
quantities.

TUEE COMPLEMENT The 390A uses vacuum—tube circuiltry
throughout. The tube complement consists of: 1, OAZ2
voltage regulator; 3, 6AK6s; 3, 6C4=; 1, 6DC6; 2,
26Z5s; 2, 5654/6AK5s; 6, 5749/6BA6s; 6, 5814s (nearest
non-MILSTRIP equivalent is the 12AU7WA); end 1, 3TF7
ballast tube. The 3TF7 is no longer readlly avallable,
and may be directly substituted by the 3TF4 (or 3HTF4,
which 1s the same type tube), avallable from parts
stores, or from the author. The other types are more
readily avallable.

The U«S« Nevy ordered a fleld change that changed the
2625 rectifier tubes throughout the Fleet, with solid-
state silicon rectifiers. e same modification can be
performed by the DXer on his/her receiver. Two diodes
are requlired for this modifileation, and the PTC205
dlode (1000 P.I.V., 500 mA) will serve (avallable from
Radlo Shack as SN 276-=1114). Otherwise, any other
diode of 1000 P.I.V., 500 mA, rating should serve
equally well.

CONTROLS and INTERFACES Controls, intercommects
and meters located on the 390A front panel are:

1. KILOCYCLE CHANGE (tuning)
2. MEGACYCLE CHANGE (bandswitch)
3, LOCAL GAIN (volume control)
4, LINE GAIN (volume control)
5, RF GAIN
6., ANTENN4 TRIM
7. FUNCTION (power on/off, AGC cn/bff, ealibrator
onfoff)
8. AUDIO RESPONSE (wide/sharp)
9, BREAK IN (onfoff)
10. BFO (onfoff)
11. BFO PITCH
12. BANUWILTH (selectivity)
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135, AOC (AOC time oonstant)

14, LINITER

15. CARRIER LEVEL (master)

16. LINE LEVEL (meter)

17. LINE METER (1line meter attsnuation adjust)
1a. DIAL lOcK

19. ZERO ADJUST (ealibrate)

20, PHONES ( jamck)

(onfoff, olipping adjust)

Controla and interconnsots loostsd on the 3I90A
rear panesl ares

21. OVENS (on/off) ;
22. POWER (1ine ocord econnector)
23, 1P OUTPOT

24

« ANTENHA
. BALANCED
b. UNBALANCED

25. terminal connections:

a. LOCAL AUDIO

b. LINE AUDIO

o. PHONES

d. RF GAIN

e. AGC NORMAL/DIVERSITY

f. DIODE LOAD

g. BREAK IN &

PURPOSES OF CONTROLS AND INTERFACES The purposess of

,the various controlas, interconneots and meters are:

3.

4.

12.
13.
14.
15.

16.
17.

23.

24.

25.

LOCAL OAIN gontrols sudio cutput level of looal
avdio channel and PHONES putput;

LINE GAIN gontrols sudio output level of line
audio channel (line audioc channel ia independent
of local audio ohannel, and gan be used to drive
s ﬁhone line or recorder, for example);
BANDAIDTH selects 0.1, 1, 2, 4, B, or 16 kEz
selectivitiaes;
AGC selects slow
atant (see nobeni;
LIMITER ad justs olipper threshold, or removes it
from the oircult altogether (ses notes);

CARRIER LEVEL mster fulfils the requirsment ss an
"S*" meter, but ias socurately oslibrated in 10 4B

medium, or feat AGC time con—

units L%eg notes);

LIKE LEVEL meter messures leval of su?io thet 1
present at line audlo channel output (ses notes);
LINE GAIN switeh selects rangs {off, 410, 0, or
=10) of 1ine meter, in VUs (ses notaat;

IF GUTPUT juck permits eccess to reosiver 455~kHz

IF for interfaclng of speotrum analyzers, pro—

duct detectora, or the 1ike;

ANTENKA permits connsction to unbalanced (long—

wires or verticals) or bslenced (dipoles or

loops) entennas (see notes);

terminel conneotions, a. LOCAL AUDIO parmits a
direot connection (via a 500 or 600-Ohm matohing
transformer, to a loudspesker;

b, LINE AUDIO eonnections
are balanced and isolated from ground;

0. PHONES ?595 notes);

. AGC NORMAL/DIVER3SITY
permites direction Interconnsction of reasiver IF
with strip recordera and oscilloscopes for sub—
asudible heterodyne analysis and propagation
atudles;

f. DIODE LOAD (sss notes).

FURTHER _NOTES ON CONTROLS AND INTERFACES:

13,

ANIENGA TRIM 1s rather oritical in en environment
of strong signals within the band of interest;
espeoielly the mediumwave band, where signal
intensities of volts may bs encounterad. Misad—
Justment of this control in such an environment
may cause intermodulation distortion and oross
modulation, but it 1s not difficult to adjust;

:r:c (time constants) FAST, MEDIUM and SLOW AGC
ne constonts astidngs keve respective tim
stants of 0.015, 0.3, snd & aacoﬁdu- The risazo::
very useful es it permita rapid response at the
oerrier meter to subaudiblpe heterodynea (ocarrier
beats). The seoond would ordinarily be used for
tuning around the band(a). The third time oon—
stent is very useful, on shortwave, for level ing
the rapid fluctustions of AGC due to fluttery
recelved signals, for improved intelligibility.
It 1s equally ussf » _©n medlumwave, for listen—
ing Eo oroxded ctannels, especially the "grave—
yord® local, class—IV channelss Usaing that time

14.

15.

18.

21.

24b,

25f.

LIMITER The 390A limiter 1s as effective as any

other limiter, plus the clipping threshold (both

positive ond negetive threshclds are adjusted
simultanecualy by thke limiter econtrol) can be
varied continucusly from off to =20 dB. Neverthe—
less, the D.3. Army Signal Corps would have been
much better advised, when dstermining what speci-
fications to order in the design eontrnet to Col-
lins, to have specified & nolse Etlenksr rather
tken a limiter. This is the achilles heel of the
300A}

CARRIER LEVEL metgr The 300A carrier meter is
referenced to O dB, which 1a eguivalent to 2
microvolts; A

LINE LEVEL meter The line meter is cnlibrated
Trom —20. to +5 WU (volume units), the VI baing
egual to 1 milliwatt (1 mW) across 600 Otms. When
read in conjunction witk thke line meter level
selector switch, 1t permits adjustment of tke
line audlio channel output from =30 to 413 VU;

PHONES fack Reguires Interfece with headsets of
Q00 Ohms or more. 2 m¥% of sudio power 1s avell—
able at the phkones Jack, but by bridging termi-—
nals € and 8 of TB102 et thke reer panel of the
390A (LOCAL AUDIO end PHONES), the full 500-m
eudio output of the loeczl sudio channel is avail—
able &t the phones jack;

OVENS ON/OFF When operating the 2Z60A with ovena
on \these ovens sre located at the VFO end at the
2nd orystal oseillator), a helf-hour warmup
perloed 1s required for full stsbility. hHowever,
the stabllity advantage of operating the 3904
with ovens energized ia minimel unleas the 3874
1s to be operested in cclder—than—ncrmal ambiernt;
constant, the very rapld flutter and tl.e nolse
assoccisted with phase cancslletions of the donmi—
nant carriers on a channel (by which, ordinarily,
the AGC would sllow the receiver gain to rise,
while sldebands remain at relatively constant
levels, preducing the distortion of double-slde-
band, reduced carrler 6s received on &n AN re—
caiver) is very nearly ellminuted;

ANTENNA (UNBALRNCEL) 1a the ususl comneesticn te
tke entenna. A type UG-709/U (type "C") connec=
tor i1s required for tkis connection. A static
discharge snd R-F voltege—limiting protection
elroult bridges the unbalanced antenna input to
ground. This protection is lecking st the bel-
anced antenne input. When conneoting & belenced,
outdoor antenna (such as e dipole) to the 35CA,
use of a balun tranaformer 1a recomended to
permit connection to the unbelanced antenna In-—
put, in order to derive some protectiorn from the
input discherge clrcuit. Of courss, glwajs dis—
connect an outdocr entenna froem ony recelvsr
when it is not in use, and during local thunder—
storms.

DIODE LOAD An external audio amplifier may be
bridged petwesn the dilode load terminels and
ground, via & O.l-microfarsd, 600—~VLC paper
oapaocitor, inserted in serles with the "hot"
lead, in order to bypess the 300A'a internal
audio amplifiers. The sudie ocutpet of the 392A's
internal loeel and line sudio channels generota
distortion and plase shift; nnd while tle re—
sulting sudio 1s satiafactory for communieaticns
work, the 390A 1s capable of excellent fidelity
when utillizing 1ts 16-4Hz bendwidtk end en ex—
ternal sudio amplifier. When so connected, the
390A locel end line gain controls will not gcon—
trol the volume at the externsl amplifier.

ELECTRICAL CHARACTZRISTICS A résumé of some of tle

notable 390A electrical clarscteristics followa:

Sensitivity

The tectrlcnl manusl aulls for A son—

aitivity of between 4 end § ricrovclts for 1C dB slg-
nal-plus—noise to noise ratio (S+L/K). The Dreke SPH4
and the Hammarlund HQ—180 Lave bstter sensitivity
than the 350A, but the 390A wns not designed ss a DX
recelver. The 390A 1s des!gned for use in a Ligh

signal density
the 3090A's senaltivity 1s more then sdeguste
perbaps 1in rural districtas, because ambient

environment. At MW BC frequencieas,

except
natural

and man-mede) nolse forms an irredvgeabls floor un—
der which wesk sigrinls become unresioble ond ere

lost,

n
In rural districts, & preasslector may be use—

gl



ful if the embient nolss leval 1= low. In both sifua—
tions, espeolally the rural, an amplified loop may be
helpful. However, an amplified loop may seriously
degrade the very good strong-signal handling capabili-
ties of the 390A in high signal—denaity distriote,
especlally 1f its gain is unnecessarily high, A loop
with hi-3 oharscteristiss would help in avoidance of
intermodulstion distortion and oross modulation. At
SWBC frejusnoles above about 7000 kHz, where ambient
noises imposes e gradually less severe limitation on
weak signsl reacdibility, the 390A senslitivity may be—
come an importent limitstion. A preselector would be
helpful at these frequencies, also.

Selectivity The 390A has four mechsnical fllters of
16, B, 4 and 2 kHz bandwidths,nt 6 ¢B down. These

same filters posseas bandwidths of 3.70, 5.85, 16.00,
and lv.4 kEz, respeotively, at 60 dB down, for shape
fastors of 1,85, 1.46, 2.00, and 1.21 (A shape factor
of 1,00 implies a perfect selasctivity). The 0.1 and
1.0 kFz bandwidths are schieved using the summation of
the 2-kHz mechanical filter bandpass and that 1f a
erystal filter. The mechanicel filters provide exoel—
lent selectivity, and generslly are sapables of "eplit—
ting"two signals separated by 1 kHz or less.

Stebility No definite specifiostions for overall
atabllity are called out in T 11-5R20-358-35; never—
theless, after & 1:30 hour warmup period, a —470 Hz
drift in a typlcal 390A was observed after = pericd
of 8 houra. This i1s s rether pessimistio figure, in my
axperience, as in tkis instanece, the internal ovens
were energized shortly before the end of the warmup
peried, and e raszultant residual shift of —270 Bz s
included in this figure of overall, longterm drift.
100 Fz per hour i3 probably a pessimistic expresssion
of the midternm drift.

Stronc Siznal Eandling Cspsbility is the ability to
receive weas cr strong signeals without intermoduletion
distortion or cross modulation, when an intense signal
or intense signals asre presant on ad jseent channels.
The R3I2CA hes very good strong signal handling oapa—
bil!ty, the Lest thket I have observed of any receiver
thkat 1 have operested, although thers are better
receivers in thla respect. This stro n apdlin
eapability 12 of eruecial 1mporznno£ 2% Eég iiBB Bior .
*L0 realdes In emn area of Intense ¥W signals, and

only somewhtat leas sc to the SWBC DXer.

lrnspe Relectiion I have observed no images in the
3wJA in eithar the EW or 8W bends, despite attempts
to induge tles, is purtially due to thke uss of
three tuned—di* ata; afend cf the first mixer below
tle Image freguency is 35 MEz, and
st 7 MFz, 1t s 41 MHz. Above 8 Mlz, the 320A is dAual
conversion. At B MEz, the lmage frequency 1s 14 MHz;
st 16 Miz, 1t 1e 27 Kliz; et 31 MEz, it 1s 37 MHz. It
i1s ccnaldered likely that images at about =70 4B ean
be observed by suvmeone whe has a signal gensrstor,
the output of which 1s ecalibreted. If anyons who esn
perform en image measurement on & 3P00A, will advisse
ma, I will include the results with a sequel to this
review,

Fraguency Conversion Scheme The 390A tunes from 500
kkz to 32000 kkz in slx bands. Thess bands are tuned

in 1-MEz spreads (axcent the first band of 500 to
10CC kEz), and tre resulting superficlal sppspranoce
i1s that 1t tunes in 30, 1-¥Hz bands, and one, BOO—
kHz berd. Tres=e hands gonsist of 2-to—1 tuning
spresds, und ars (1) 530-1000 kEz, (2) 1000-2000 kHz,
(3) 20004000 kEz, (4) 4000-8000 kEz, (5) BODO-18000
kHz, and (6) 16000-32000 kHz.

Below 8 MHz, the signal freguency is sdditively mixed
with s crystal—controlled, loenl osgillator frequenecy
of 17 MEz, to yleld & first, varisble IF frequency of
17507 te 25200 kliz. Tiis variuble IF frequsncy is then
rubtreetively mlxed witk cne of slght frequencles
generustie’ by r second crystal-controlled loesl oseil-
lator. The resultant i1s s second variable IF frequen—
cy of 3000 to 2000 kkz. This i1s subtractively mixed
with 8 frequency of 3455 to 2455 kHz, generated by the
VFO, to yjield a 455 kkz, fixed-frequency IF, whioh is
then processed in the typloal manner.

Above 2 KEz, the [irst mixer and the 17-MHz orystal
oscillator are bypassed, and the signal frequenecy is
fed directly into a mixer, where it 1s mixed subtract—
ively with one of 24 frequencies generated by the
second oryatal oscillator, after which the frequenoy—

3

converslon sgheme 1s ldentical to the 500-to—B000 kHz
schemes.

The six banda, the first orystal oscillstor, and the
fraquency of the second orystal oscillator, are
selected by the MEGACYCLE CEANGE oontrol. The freq—
usney of the tuned—RF signal eircuits, of the first
variasble—frequency IP tuned circuits, end of the
sacond veariable—freguency IF tuned eircuits, are dif—
ferentirlly controlled by the MEGACYCLE CH4NGE snd the
KILOCYCLE CHANGE controls. Tha VFO fraqusney s di—
rectly controlled by the KILOCYCLE CHANGE econtrol.

FREQUENCY CALIMHATIUN ‘The 39UA freyusncy resdout s
numerieuliy enilorated wt 1 kiz intervasls, with inter-
meclate muriings el 20v Ez intervels. When properly
galibrated ot the nesrest 100-kFEz ceslibration point,
errors of plus—or—minus 15C Hz, msxinum, were observed
agalinst exactly known freguencles, in & typlcal 390A.
The 320A uses & unique, odometer—type, Veeder-Root,
numarical counter. ¥ha left two cdigits are driven by
the MEGACYCLE CHANGE contreol, end represent MFz, and
tens of MHz. The right tlree digits are driven by the
KILOCYCLE CHANGE control, end repressent kHz, tens= of
kHz, and hundreds of kHz.

gnlibration procedurs Calibration 1s nrflected by
satting the 3%7A reafcut to an exact, 122-kFz enlibra-
tion, and by setting the FUKCTION switeh to CAL. Thias
disconnects the antenna from the recelver front end,
and energlzes the 100—khkz calibratlion generster,

which generntes a ealibration point at svery 100-—kPz
interval from 500 kRz to 32000 kHz. Then the DBFO PITCE
control 1s set to "O", and the BFO 1s energized. Then
the ZERO ADJUST control is tightened down. This dis-
eng-gea the VFC frem the from the freguency reacdout.
The KILOCYCLE CHANGE control is manipulated for » zero
bect, the ZERO ADJUST control is loosened up, the :
FUNCTION switech is returned to AGC (or MGC), nnd the
set 1s thereby enlibruted. This slould be performsd
whLenever the 390A 1s chunged from one MEz renge ¢
snotler, if exuct freyuency rescout Is cezirsd. Other—
wise, there may bs u residuul error c¢f up to 2 kHz
wlen passing from one MHz range to snother.

December 3, 1977.
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The R-390A/URR: A Receiver Review

Part II

Since my earlier article on the R-390A was published in the latter quarter of
1977, more information has come to light, some clarifications are in order,
and T would like to present some thoughts on this receiver.

First, under the subheading "Further notes on controls and interfaces,"
category 13.“AGC, the last half of this paragraph, beginning with "Using
this time..." was inadvertently cut off in publication in IRCA's DX Moni-

tor, and sppended to category 21, Ovens on/off, after line T. This was con-
fusing.

Second, the R-390A vas not primarily designed to demodulate single-gideband
transmissions. Its envelope-type diode detector generates a high degree of
distortion when receiving single-sideband transmissions, especially under
strong-signal conditions. The IF output jack on the rear panel of the R-390A
permite connection to an SSB convertor (the Navy uses the CV-591/URR), a
radioteletype convertor, or a facsimile convertor.

Some radio amateurs rewire the diode detector in a product detector config-
uration for SSB demodulation. I wouldn't advise this, as it spoils the re-

sale value of the receiver (especially since many or most radio amateurs
solder atrociocusly).

END USERS Aside from the U.S. Army, Air Force, and Navy, the R-390A has
beea used by the U.S. Coast Guard, Marine Corps, National Guard, and
the National Oceanic and Atmospheric Administration (NOAA).

AVATLABILITY I suspect that the R-390A will not be appearing on surplus
markets much longer, at least not in the quantities appearing in the past.
The R-390A is being replaced by the R-1051( )/URR in the Navy; and I am

;cld th::.li:bil being replaced, or has been replaced completely, in the Air
'orce, Army. It will probably continue to be used the R

the Guard for some time. o eiaromuenc:. -

TECHNICAL MANUALS The Army technical manual (TM 11-5820-358-35) gives the
best technical discussion of the theory of operation of the circuitry of the
R-390A, while the Kavy technical manual (0967-063-2010) has the clearest
schematics (four large basic schematic foldouts, plus numerous simplified
schematics), has a more detailed parts break down, is clad with thick, blue
plastic covers, but presupposes a greater technical knovledge than does the
Ammnnm. I recommend that the serious R-390A technician acquire both
manuals.

MANUFACTURERS An additional manufacturer, Teledyne Corporation, has come to
light. Aside from prototypes, it is known that the Collins Radio Company did
not manufacture any R-390As. However, Collins did overhaul & number of them
on contract. Since it is customary for the overhauling activity to replace
the original nomenclature identification tag (in the case of the R-390A,
attached below the ANTENNA TRIM control) with its own, identification tags
of Collins, end of Bendix Field Engineering Corporation (to name another
that I know) will appear on some R-390As.

R-390 FAMILY There are six receivers, all designed by Collins, that are
related in eircultry and chronology of design and manufacture. These
could be termed a family because of their generic resemblance. They are:
R-388/URR, R-389/URR, R-390/URR, the subject receiver, R-391/URR, and R-
392/URR. The R-388 was also available on the OEM market' as the Collins
51-JL, lacks the odometer dial (It has the more conventional, "slide-
rule” dial ), differs the most from its successors in having & final
(fixed) IF of 500 kHz, and being of much lighter physical comstruction.
the R-389 has motorized and manual tuning, and tunes from 15 to 1500 kHz
in two tuning spans. The R-390 is superficially identical to the R-390A,
but actually differs in having two R-F stages, having different subassem-
blies than the "A", and lacks mechanical filters (among some very obvi-
ous differences). The R-391 is essentially an R-390 (not an"A") which has
motorized tuning. The R-392 is much lighter than the "A", lacks mechan+
ical filters, and operates from 28 volts, DC. Of the family, the R-390A
n:: the best strong-signalhandling capabilities; the R-392 has the poor-
L .

An additional receiver of which I am aware that was designed and built
by Collins for military usage, and which resembles the R-390A in many
respects, is the R-6LB/ARR, & solid state receiver. This was probably
procured osly by the Air Porce, as it is designed solely for airborne
use.

POWER REQUIREMENTS The R-390A consumes 270 watts of power, with VFO
and second crystal oscillator ovens turmed om.

TUBE COMPLEMENT All of the vacuum tubes utilized in the R-390A, with the exception
of the 26Z5W rectifier tubes (V801 and V802) and the 3TF] current regulator (bal-
last) tube (RT501), are still still readily available on the commercial retail mar-
ket. The 26Z5W is no longer manufactured, although it may be still available
through some surplus dealers. The Navy's field change for shipboard use installed
1N561 diodes in place of the 26Z5W tubes.

"

Don't replace the 3TFT with a fixed resistor, except as a temporary measure while
vaiting to acquire a replacement 3TF4 (3HTFL), because it reduces the stability of
the receiver's VFO and BFO. Rewiring the heaters of the VFO (V701) and the BFO
(V505) to operate from internal 6.3 volts A-C power likewise reduces receiver
stability. As stated in part I of this article, the 3TFi is available, albeit with
some delay. If you have no source, write me.

INTERFACES The type UO-T09/U connector, at last check, was avallable from Fair
Radio Sales (see paragraph three of part I of this article for address). This is a
& type C-to-RG-58/U (or similar coaxial cable) connector. Alternatively, one may
chose to acquire a UG-636A/U type C-to-BNC adaptor, allowing connection to a male
BNC connector. The UG-636A/U is available as Amphenol part ber 83200 from elec-
tronics parts stores (perhaps requiring a special order).

MODIFICATIONS Aside from the substitution of diodes for VB0l and V802 (26Z5Ws),
conversion of the diode envelope detector to product detector configuration (not
advisable), bridging of R101 for full 500 mW of audio output at the front panel
PHONES jJack (see Further Notes on Controls and Interfaces, item 20 of part : 1 1
there are some other standardized modifications that have been performed on the
R-390A. I am aware only of those performed by the U.S. Navy, and one other, all
of which will be recounted here. One of them adds a rectangular metal cover with
AN type connectors for terminating sudio and A-C power cables on the rear panel.
This is installed over rear panel terminal boards TB102 and TB103, and FL10l's in-
put terminals. This, a field change, was installed only on shipboard R-390As by
the Navy, and can be removed at the purchaser's option. Another two modifications
are field changes vhich place a DIODE LOAD test jack and an elapsed time indicator
on the front panel, and are trivial. Another provides for the interchanging of
P205 and P206 (at the front of antenna shorting relay K101), and grounding of one
terminal of the BALANCED ANTENNA jack J10k. This permits the accessing of the 125-
ohm input impedance of the R-390A st J103, via the R-F voltage limiting protection
bridge circuit (unavailable at the 125 OHM BALANCED input without modification).

Another modification, one that can be performed to advantage, is the removal of
the loading resistors across the primary and secondary of I-F transformers T501
and T502, and across the primary of I-F transformer T503 (resistors R511, RS12,
R553, R554, and R522, respectively). It is necessary to remove the cover of each
I-F transformer in turn to perform this modification. Disconnect only one end of
each resistor in order to facilitate reconnection for resale at a later date. Do
not disconnect all resistors without accomplishing the following procedure: Begin
at RS511 and work backwards, disconnecting each resistor in turn. It is reported
that the I-F circuits of some R-390As will break into self-oscillation if all
loading resistors are removed; therefore, it is wise to disconnect them serially
and after determination that lifting no particular resistor has caused the I-F
circuit to break into self-oscillation. Replace the covers of each transformer.
Realignment of the I-F transformers is advisable, most especlally of those of
those R-390As whose I-F circuite were stagger tuned.

PARTS AND TOOLS Look at the underside of an R-390A and at the shaft that joins the

KILOCYCLE CHANGE control to the VFO (which is the cylindrical inclosure behind
that control). On that shaft, a coupling may be seen, which coupling is termed
an OLDHAM COUPLER. It permits the KILOCYCLE CHANGE control to drive the VFO

freely and smoothly despite whatever small degree of misalignment may exist
between the control shaft and theVFO drive shaft. Between the front, driving

disk, and the rear, driven disk, is an interstitial disk, termed a "spider".

This spider sometimes falls out when the R-390A is in transport. Without it,

the VFO cannot be driven by the KILOCYCLE CHANGE control, and the R-390A will

not tune.
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This spider, Collins part number 505-0483-002, is available from Collins Radio
Group; 40O Collins Road, N.E; Cedar Rapids, Iowa 52L02, for about $6.00 each.
A smaller spider, Collins part number 505-1766-002, will serve satisfactorily.
It is available for sbout $3.00 from the same source.

In .aligning the R-390A, removing its knobs, the Oldham Coupler, adjusting the
gear trains, and removing the I-F subassembly, & splined tool is necessary.
This is known as & Bristo wrench, and is further discribed a #8, splined, 6-
flute, socket-head wrench. This is svailable as Collins part number 540-T7922-
002, from Collins Radio Group. This is & metal-handled tool with a 90° bend
and with the splined shaft émbedded in the long arm. A hex-key type version is
available from many or most hardware stores for about 104 each.

PERFORMANCE CHECKS There are some performance checks that can be performed
easily on the R-390A. According to the technical manuals, the internal 100-
kHz oscillator will cause deflection of at least 4O dB at the CARRIER meter
when the R-390A is tuned to & harmonic of 100 kHz, and the receiver is in the
CAL function. I would suggest that this check be performed on the 02 or 03 MHz
frequency spans, while peaking the ANTENNA TRIM control for maximum CARRIER
meter deflection. Another simple check is to set the receiver dial to

00 000.0 MHz. At this dial setting, the 17 MHz first crystal oscillator signal
is passed by the first, variable IF, which is coincidentally tuned to 17 MHz.
After rocking the KILOCYCLE CHANGE control for maximum CARRIER LEVEL meter
deflection, the meter should deflect fully to the right and peg.

Another, more quantitative check, is to inject radio-frequency test signals at
various test points on the R-390A R-F subassembly.

Using an unmodulated R-F signal generator of 50-ohm output, unterminated, and
injecting the test signal of the frequencies and voltages indicated below to
the test points enumerated, and with the controls set to the specified posi-
tions, a CARRIER LEVEL meter deflection of at least 20 dB should be obtained:

CONTROL SETTINGS: (X=setting irrelevant)

AGC: X FUNCTION: AGC

ANT TRIM: 0 KILOCYCLE CHANGE 100.0

AUDIO RESPONSE: X LIMITER: X

BANDWIDTH: L KC LINE GAIN: 0

BFO ON/OFF OFF LOCAL GAIN: 0

DIAL: 01 100.0 LINE METER: OFF

DIAL LOCK: b ¢ MEGACYCLE CHANGE: 01

BFO PITCH: X OVENS ON/OFF X

BREAK IN X RF GAIN: 10
ZERQ ADJ: X

SIGNAL GENERATOR S8IGNAL GENERATOR

TEST POINT: INJECTION TEST UENCY (kHz): INJECTION TEST VOLTAGE (uV):

e ———— —— - e

E211 Ls55.0 150

E211 2900.0 300

E210 2900.0 65

E210 18100.0 100

E209 18100.0 100

E209 1100.0 30

ADDITIONAL SOURCE An additional source for various R-390 series parts and tools
ie Dames Communiceations System, 10 Schuyler Avenue, North Arlington, New Jer-
sey 07032,

Any comments concerning Part I or II of this article, any corrections, or any
additions to the foregoing, are welcomed. Send them to CHARLES A. TAYLOR, 939
N. EASTERN AVENUE, INDIANAPOLIS, INDIANA L6201, or to my most current address,
if you are aware of it. If enough material comes to hand to justify it, a part
III may be prepared.



