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Modifying The
R-390A/URR

BY JOHN W. DELL.* W OAXQ

The R-390/URR and R-390A /URR are beginning to find their way into the-MARS
Program and have shown up in limited quantities on the surplus market. This
article outlines modifications for the R-390A to improve reception 01 s.s.b. and

c.w. signals.

M
ODIFY the R-390A / URR? How can you

possibly improve on a rece iver that of
fers such outstand ing operational char

acteti stics as rockbound mechan ical stability.
0.5 to 32 me continuous frequ ency coverage with
di rect reading Veede r-Root frequency dial . 300
cycle reset accuracy. selectable i.f. bandwid ths
of 0.1. I. 2. 4. 8. a nd 16 kc. built in 2. 4. 8 and
16 kc Co llins mechanical filters. adjustable a.v.c.
lime constants of 0.0 15. 0.3 and 5 seconds.
me tered 600 ohm line a ud io output . etc.

With a ll of these fi ne fea tures. the receiver
does not offer the optimum for recept ion of
s.s.b. signals. It can do an acceptable job: how
ever. use of the a .rn. detector for s.s.b. / c.w.
limits receiver performance in these operating
modes. For military s.s.b. applications. the
R-390A employs a companion s.s.b. converte r
hav ing 44 tubes (CV- 157) . .

At first. a ny thoughts concerning modification
of such a well designed and functional receiver
were rejected. It was only a fter many hours of
riding the gain on sse roundtables that the de
cision was made to insta ll a product detector. At
the sa me time th is modification was underta ken.
a n IF noise limiter was insta lled and provisions
made to accom moda te a Q multipl ier.

Product Detector

The 7360 product de tecto r used in fig. 1 is an
ada pta tion of a previously published c ircuit I

Study revealed tha t no major chassis rework or
ci rcuit changes would be required to mount the
new detecto r in the i.f. sub-chassis. First. the RT
150 curre nt regula tor tube was relocated betwee n

J ~ C rescent La ne. Colorado Springs, Colorado . R0904 .
aVance. H . C .• " S. s. 8 . Exciter Ctrcutts U!>ing a New
Beam Deflectio n T ube" . QST. March. t 96O. p . 33.
F ilipczak . J . M .• "Usi ns T he 7360 in The HBR-1 6",
QST, oee., 1960. p. 36.

tubes V ' tll:! a nd V,.oo. The 7360 was installed in
the origina l current regulator tube socket. This
location was ideal both from the sta nd point of
wiring a nd isolat ion of the b.f.o. from the i.f.
str ing. A hole is the n drilled in the i.f. sub-chassis
front panel to accommodate the mode select ion
switch 51. a 5 pole. 3 position. two wafer, minia
ture steatite switc h. T his hole was drilled m idway
be tween a nd ~ of an inc h below the band wid th
a nd b.f.o. control sha fts.

It was decided not to exte nd the sha ft of 51
through th e receiver fro nt panel. Easy access to
the switch can be gained by reac hing over th e
top of the receiver. If the receiver is enclosed.
it wi ll be necessary to provide for front panel
control. Switch 51 operating posi tions include
A. M .• S.S.B.tC. W . and S.S.B./C.W.-N . l. Va riable
capac itor C r, was mounted beneath C 'h"ll'l on the
left side of the sub-c hassis and to the front of
the b.f.o. unit. Mounting and adjust ing holes
were drilled in the sub-chassis. The deflect ion
balance poten tiometer. Rr.. was located on the
underside o f the sub-chass is and directl y be neath
51 . This loca tion perm its ease of access for ad
jus tments . Control R l i shou ld be as sm all as
possible due to the limited space avai lable. Com
ponents C I • C:!, C3. C II. L 5U:!. R I • R~ . R :.. R r , R ...
R IO a nd RII a re mounted on 5 1. w ithout th is
extra mount ing aid. it would be almost impos
sible to properl y install and secure all com
ponents. Care m ust be taken to insure proper
layout and dressing of com ponents and ci rcuits .
Space is very lim ited a nd care shou ld be taken
in th e layout to prevent shorti ng of components.
High voltage for the 7360 was taken from the
r.f.-iJ. switched B plus line at the junction of
R":!,, a nd R"',I.

Adjustment

Adj ustment is accomplished by setting C r, to
grve a max imum of 10 volts r. f. peak-to-peak
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f ig . 1- Circuit of the product detector added to the R-390A /URR receiver for improved s.s.b. a nd c.w. reeepuen,

(3.5 volts r.f. r.m .s.) to o. 1 grid of the 7360.
Setting of balance control Re should be made
for minimum audio output with 5. in the 5 .5.8./

c.w. position and the b.f.o. off. Signals from a
commercial broadcasting station can be used for
this adjustment. Transformer T;,o:1 should be
touched up for best reception with the product
detector switched into the circuit.

Rece iver a .v.c. operation remains sat isfactory
when the product de tector is in use. Best action
i, obtained in the MEDIUM A.V.C . positions. It
was no t considered necessa ry or worthwhile to
modify the rece iver a.v.c. circu it fo r s.s.b. /c .w.
o peration.

I. F. Noise Limiter

Receiver no ise limiter operating parameters
arc upset when the prod uct detector is employed.
Th is problem was solved by insta lling the i.f.
noise limiter shown in fig . 2.:!

There was not sufficient space for installation
of all the i.I. noise limiter components in the
i.I. sub-chassis. Components were installed in a
small l.I. can and mounted on the left side of
the receiver above the receiver bandwidth switch
shaft. Five pieces of mini-coax cables were run
between the limiter i .f. can and the i.I. sub
chassis. ,\ hole was drilled in the sub-chassis just
" ho ve the b.f.o. shaft to accommodate these
cables. Connections are made as shown in the
drawing with each of the individual coax shields
tied together and grounded. Precaution must be
exercised to prevent the coax shie lds from short
ing out components under the sub-chassis.

The limiter is activated when 5. is switched to
the s .s.e. zc.w-x.i.. position. Potent iometer R::o
is adjusted to give the desired degree of limiting.
Readjustment of the control should not be neces
sary o nce the position is found that gi\les the

' Stiles. W. J. t " I. F . Noise Limiter", QST. June. 1960,
p. 16.

desired degree of limiting action. T ouch-up of
T.,u:1 should be accomplished.

Q-Multiplier

T he capabi lity to notch out annoying hetero
dyne carriers is considered a worthwhi le add it ion
to any receiver. A connector was insta lled at the
rear of the receive r to accommoda te a Hea th
Q- mu llip lier. Taps were made to provide neces
sa ry operat ing voltages ( 150 v, d.c. regulated
and 6.3 v, a.c . fil ament supply ) . The coa xial
lead be tween the 50 ohm IF output connector
and R.-,.,';! was removed and a new length of coax
was insta lled between pin 5 of V.,u';! and the 50
ohm output. Connection of the Q-multip lier
coax ial con nector is made a t thi s point. Real ign.
ment of T ;,lI l is necessary.

Conclusions

Insta llation of these mod ificat ions has made
the R-390A a top-notch s.s.b.Jc.w. receiver. The
operational advantages gained by incorpora tion
of these changes far outw'eighs the tim e and ef
fort required for their accomplishment. O ne
word of advice. take time to plan component
layouts before beginning any wiring. For fur ther
information. send a stamped self-addressed
envelope in care of the author at the above ad
dress. •

f ig . 2- Circuit of the U . noise limiter odded to the r..
ee tve r as described in the text . Switch section S IU is

po rt of the switch S I shown in fig. 1.
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