This fine receiver

has been the target

of many design improvements:
here’s another

Drake R-4C receiver
improved power supply

In keeping with our policy to provide the most recent information
on updating equipment, we present this article on improvements to
the popular Drake R-4C communications receiver. As author Klin-
man points out, the perfect receiver has yet to put in an appear-
ance. The R-4C by Drake with its many features comes close to the
perfect receiver. These modifications to the R-4C are easy to make,
result in a significant operational improvement, and use a minimum
of mechanical modifications to preserve resale value of the radio.
Editor

The perfect communications receiver has yet to
be produced. The Drake R-4C approaches this ideal.
With certain modifications it can be made into a real
“performance’’ receiver. Among these are the addi-
tion of selective first i-f filters, improved product
detector and audio modifications as described by
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Sherwood,1 third mixer redesign with solid-state
tube replacement,* an audio lowpass filter by Sar-
tori,2.3.4 and agc modification by Klinman.5 | recom-
mend that those using the Drake R-4B/C obtain the
excellent summaries of updates to these receivers
available from Sherwood Engineering and Sartori
Associates. 1

*While the “’Solid Tube,”” a product of Sartori Associates, used as replace-
ment for the 6EJ7 mixers in the R-4C does effectively eliminate the severe
noise generated by the vacuum tubes in these circuits, it does noticeably
reduce large-signal-handling capacity of the receiver.

tSherwood Engineering, Incorporated, 1268 South Ogden Street, Denver,
Colorado 80210; Sartori Associates, P.0. Box 2085, Richardson, Texas
75080.

By Richard Klinman, W3RJ, RD 1, Flint Hill
Road, Coopersburg, Pennsylvania 18036
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fig. 1. Schematic diagram of the Drake R-4C power

supply. Numbered components refer to those in the |
original circuit. |

A problem yet unresolved is the presence of exces-
sive hum in the audio output. As pointed out by Sar-
tori,3 the original Drake power supply also generates
significant heat under the R-4C chassis. In that arti-
cle, Sartori described modifications to the power
supply, but the suggested circuit produces marginal
voltage for proper operation of the recommended
monolithic voltage regulator. In addition, the circuit
yields a regulated low voltage 2 volts lower than the
original 14-15 volts.

Complete replacement of the R-4C audio amplifier
with a monolithic audio power amplifier, as sug-
gested by Sherwood,® will reduce the audio-amplifier
average current drain on the low-voltage supply and

*The circuit may be stabilized by using Sherwood's output stabilization net
wark, which is part of therr audio-amplifier kit. Editor

1000 . FISOV CAPACITOR

Underside of the Drake R-4C receiver chassis showing
revised power-supply board and component layout.

regulator, but the monolithic circuit is difficult to sta-
bilize and it can still require considerable peak current
when driving a low-impedance load” An advantage
of the monolithic audio power amplifier is that it pro-
vides a significant amount — on the order of 30 dB
— of power-supply ripple rejection.

As described here, it's a relatively simple matter to
retain the original R-4C audio amplifier and upgrade
the power supply.

revised power supply

Fig. 1is the schematic diagram. A full-wave bridge
rectifier with single-stage capacitor-input filter pro-
duces 25-30 volts, which is sufficient to power the
7815, a 15-volt monolithic voltage regulator. While
increasing the average power dissipated by the
power transformer, T14, no additional temperature
rise of the transformer is noticeable. Because this
supply voltage exceeds the voltage rating of the

MOUNTING PLATE
N\

THREADFD STA

Rear apron of the Drake R-4C receiver showing the
voltage regulator and pass transistor, heat sinks, and
homebrew mounting plate.
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fig. 2. Circuit-board details. Full-size PC-board mask is shown in (A), lllustration (8) shows component layout.

existing filter capacitors, C166 and C167, an addition-
al 1000 uF 50-volt electrolytic filter capacitor is re-
quired. The output of the TO-3-cased 7815 (or equiv-
alent) 1-amp 15-volt regulator powers all 15-volt cir-
cuits except the audio output stage.

Power for the audio amplifier cannot be taken
directly from the 7815 because of severe instability
caused by the large inductive load of the audio out-
put stage. A common base 2N3055* pass transistor
provides the required isolation in addition to reducing
the thermal load on the 7815 voltage regulator. One
of the unused sections of the R-4C filter capacitor,
C166, is used to further reduce the impedance of the
14-volt supply to the audio amplifier. A series resistor
provides 11 volts for the PTO, and a zener diode pro-
vides 10 volts for the BFO and HFO circuits.

The remainder of the power supply is similar to the

"Any NPN power transistor with V.. of at least 40 volts and collector cur-
rent rating of 1 ampere will work in this circuit. (The 2N3055 is available for
less than a dollar from several mail-order parts houses. )

30 February 1982

original circuit in the R-4C. An exception is additional
filtering of the — 70 volt supply to eliminate the last
trace of hum in the receiver audio.

hardware

A board containing all components except the
pass transistor, voltage regulator and 1-uF bypass ca-
pacitor, and the 1000-uF, 50-volt and 40-uF 150-volt
filter capacitors replaces the original R-4C power
supply board. The board mask and component
placement are shown in fig. 2. Solder lugs, bent 90
degrees in the center and soldered to the board at the
indicated locations, serve as mounting feet similar to
those on the original board. Noteworthy details of
construction are:

1. The low-voltage filter capacitor (a small size
1000-uF, 50-volt electrolytic) is mounted between the
power supply or audio circuit board and the side of
the chassis. It is secured to the chassis side wall with
a plastic stick-on cable tie anchor. The ground lead




of this capacitor must be returned to the ground foil
of the power-supply board. A chassis ground to the
filter capacitor cans, C163 through C167, while
mechanically convenient, will lead to audio hum.

2. The 40-uF, 150-volt miniature electrolytic capacitor
filtering the — 70 volt supply is mounted between the
power-supply board and the side of the chassis. It is
soldered from the — 70 volt output pad to the ground
on the foil side of the board and is supported by its
axial leads.

3. The centertap of the low-voltage winding (yel-
low/blue) of the power transformer, T14, is discon-
nected from ground, covered with heat-shrink tubing
at the end to avoid short circuits to ground, and
tucked out of the way along the chassis.

4, Connection between C166 and the 14-volt supply
to the audio board is made to the low voltage supply
solder lug directly on the audio board. The photo-
graph shows the new power-supply board and com-
ponent layout under the chassis.

The 7815 monalithic voltage regulator and 2N3055
pass transistor are mounted to the rear apron of the
Drake R-4C on a small homebrew 2-1/2 x 3-3/4 x
1/2-inch (63.5 x 95 x 12.5-mm) open-bottom box.*
This shallow box is fastened to the rear of the Drake
R-4C with a pair of 1/2-inch (12.5-mm) threaded
standoffs (photo). In this way, only two small, incon-
spicuous holes need to be drilled in the Drake R-4C.
Wires are cabled and routed through a grommet in-
serted into one of the slots in the back apron and
through the power transformer grommet, to the
underside of the chassis. Small, finned heatsinks of
the Walefield 680 type cool both voltage regulator
and pass transistor.
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*This miniature open-bottom chassis can be easily fabricated from 1/16-
inch {1.5-mm} aluminum sheet. Alternatively, the regulator and transistor
may be mounted on a flat rectangular 2-1/2 x 3-3/4-inch (63.5 x 95-mm)
plate. The 1/2-inch (12.5-mm) lip covers the electrical connections to the
regulator circuit,
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COMMUNICATION SPECIALISTS TONE ENCODER

IN STOCK CALL
YAESU KITTY

FT-1, GETYOURBESTPRICE

FT-708 THEN CALLKITTY!
& FT-408 i.lilso o
BRAND NEW AT BARRY'S

TEN-TEC, ARGOSY, DELTA & OMNI

FOR ALL ICOM HAND HELD RADIOS — $29.95

HANDHELDS
e TEMPO §-4 * ICOM  [C-2AT
* YAESU FT 708R ¢ ICOM IC-3
e SANTEC ST440/uP * YAESU FT-208R
e ICOM IC4A e SANTEC ST144/4P

¢ TEMPO §-1,8-2,85

UHF & VHF BASE STATIONS
ICOM  IC-451A,IC-251A, IC-25A, IC-290, & IC-224
YAESU FT-720RVH, FT-720RU, FT-480, & FT-780R
KDK  PS-2025

HF TRANSCEIVERS
e YAESU FT-707,FT-902DM, FT-107, & FT-101ZD MKII FT-1
e CUBIC  Astro 103 & 150
* ICOM IC-720A & 1C-730
* DRAKE TR-7 with DR-7 Available Now — TR-5
® TEN-TEC Argosy, Omni, Delta

AMPLIFIERS
DRAKE L7&L75
LUNAR  Linearized 220 MHz HT AMP Model 1.3m4-30P

VHF MIRAGE, VOCOM & KLM
DENTRON Clipperton HF & VHF models, GLA-1000B
RECEIVERS
* DRAKER7 ¢ YAESU FRG 7700

CW OPS — wWe've got NYE KEY, Vibroplex bugs, Bencher Paddles,
and AEA Electronic keyers; MT-1, CK- 1 MM]1, MK1, & KT-1. Readers for
CW & RTTY Kantronics Field Day & Mini Reader and the new AEA MBA
Reader.

NEW DRAKE TELETYPE

ANTENNAS HF — VHF — UHF — BARRY’S HAS EM ALL
Slinky Dipoles, Hy-Gain, Cushcraft, AEA, Antenna Specialists, SWAN,
VOCOM AND MORE. HAM IV and Alliance rotators, MURCH UT 20008,
DENTRON AT-2K, Butternut HF 6V & 2m collinear.

Rpt RePeaters ~= Completely interchangeable with VHF Engineering
Models 44-174 MHz 25W, 210-240 MHz 15W, and 430-440 MHz. Full

line of accessories.

BARRY HAS TUBES
SET UP YOUR HOME STATION TODAY

Our lines include:
AEA CUSHCRAFT  LUNAR TEN-TEC

ALLIANCE DENTRON MFJ TRI-EX
ALPHA DRAKE MIRAGE VIBROPLEX
ASTRON ETO MURCH VOCOM
AVANTI EIMAC PALOMAR WACOM
B&W ENCOMM ROBQOT YAESU

BIRD HUSTLER SHURE -AND MORE...
COLLINS HY-GAIN STANDARD

COMMUNICATIONS SWAN/CUBIC

KLM
SPECIALISTS KANTRONICS ~ TEMPO
Barry Will Meet All Legitimate Prices

CLOPPIPPOOIOLIDOPPOEPIOPPOSSOPIPPPPOCIIOEOOS
BUSINESSMEN: Ask about BARRY'S line of
business-band equipment. We've got it!
Amateur Radio License Class. Enroll Now.
New class begins Saturday, January 9, 1982.

%

* AQUISE
HABLA 2 The Export Experts Invite Overseas orders.

EsPANOLe 2l We ship Worldwide Promptly & Efficiently.

BARRY ELECTRONICS

512 BROADWAY
NEW YORK, N.Y. 10012-4493

TELEPHONE (212) 925-7000
TELEX 12-7670
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