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14 and 21-mc Bandspread

For the BC-348

ROBERT W. EHRLICH, W9SMYV *

Already a good basic receiver, each improvement to this
popular surplus unit enhances its operating utility.

HERE ARE TWO simple modifications for the popular
BC-348 receivers that really “pay off” in added
utility and convenience. The BC-348 is noted for
its sensitivity and stability; however, it has certain
limitations in the amount of bandspread available,
particularly at 14 mc, with the result that it becomes
difficult to tune the receiver under crowded con-
ditions when crystal selectivity and outboard i-f
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A-15% pyf, REPLACE WITH 20t FOR 14 MG,
B ~138 pyf. REPLACE WITH 15 yy! FOR 21 MC.

Fig. 1. Essential components of antenna, r-f, or de-
tector assembly for bands 5 and 6, showing modifica-

tions for 14 and 21-mc bandspread, respectively.
Typical for BC-348 models except J, N and Q.

amplifiers are brought into play. This condition is
aggravated, of course, by the shightest amount of
backlash. A second major limitation may be fore-
seen in the fact that the receiver does not cover the
proposed 21-21.5 mc band.

Figures 1 through 4 show how the front end tuning
assemblies for bands 5 and 6 may be altered to pro-
vide 14 and 21-mc bandspread operation. The
changes shown for band 5 will convert its range from
9.5-13.5 mc to roughly 13.8-14.7 mc, thus providing
excellent bandspread for 20-meter reception (about
50 turns of the dial to cover the band) at the loss of
a tuning range that is not required for amateur re-
ception. With the 14-mc coverage of band 6 no
longer required, it then becomes practical to carry
out a similar procedure for this band to include the
21-21.5 mc range. Having applied one or both of
these modifications, the user will probably be pleas-
antly surprised to find how easy it has become to
make those fine adjustments in tuning that are re-
quired in the battle against interference.

* 102 N. Williams St., Westmont, Ili.
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One additional wiring change is recommended as
shown in Fig. 5. With the new small values of pad-
der capacitance, the oscillator frequency is more
dependent on trimmer and tube capacitances than
before, with the result that the apparent signal fre-
quency is seriously affected by operation of the r-f
gain control or the b-f-o switch. These variations
may be traced to changes in the mixer screen volt-
age due to changes in the total screen current.
Placing the mixer screen on the regulated supply
that normally feeds the oscillator eliminates these
variations. 3

Before going further, it must be mentioned that
the circuit changes described here are applicable to
all models of the BC-348 series except the BC-348],
N and Q. These models are substantially different
from the others, and their arrangement of trimmer
and padder capacitances in the front end is such
that it is not practicable to apply these procedures.

The circuit changes are perfectly straightforward,
involving only the replacement of one or two fixed
condensers in each coil assembly by condensers of
new values, A few notes on procedure will, how-
ever, simplify the job considerably.

Mechanical Procedure

Before starting work, be sure that there are avail-
able (1) a soldering iron with a long thin (pencil)
tip, and (2) an Allen wrench that fits the set-screws

Fig. 2. Con-

Photo of antenna tuning assembly.
densers to be replaced are located between the
switch wafers, as indicated.
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A= 1Tyl COND., REPLACE BY 2Oppf FOR 14 MC.
B - 145yl COND., REPLACE BY 15wf FOR 21 MC.,
ALSO INSERT 5! COND. IN LEAD TO BAND 6 TRIMMER.

Fig. 3. Essential elements of oscillator assembly for
bands 5 and 6, showing modification for 14 and 21-mc

bandspread, respectively. Typical for BC-348 models
except J, N and Q.

in the panel knobs. The former will greatly facili-
tate the wiring changes at a minimum of disturbance
to other components. The wrench is required to re-
move the antenna tuning control shaft extension so
that the antenna coil assembly can be removed. As
for material, it should not be necessary to emphasize
that the condensers used as replacements should be
of good quality. Zero temperature coefficient cer-
amics or silvered mica capacitors are recommended.

The first step in removal of the front-end assem-
blies is to remove the band switch shaft. This shaft
is released by removing one set screw (the only one
with a standard screwdriver slot) in the right angle
drive for band change. Before actually removing the
shaft, it is suggested that the band switch be set to
band 5 or 6 as an aid in identifying the particular
condensers to be replaced. The shaft is removed by
simply sliding it out from the far end.

The four cans will slide out easily when all mount-
ing screws and ground straps have been removed,
wires disconnected, and the antenna tuning control

Fig. 4. Con-

Photo of oscillator tuning assembly.
densers to be replaced are mounted at the point
shown between the first and last switch levels.

40

extension removed. Incidentally, removal of the
shield plate on the main tuning condenser will sim-
plify the matter of disconnecting the wires leading
thereto.

When working on the tuning assemblies, existing
apparatus and wiring should be disturbed as little as
possible. In this connection, it is better to cut the
pig-tails on condensers being replaced rather than
to attempt to unsolder them. It is also important
not to turn the switch wafers, otherwise it will be
difficult to replace the band switch shaft.

The modification in the mixer screen circuit is
very easy to make. Removal of the panel plate in
front of the r-f tube shelf will reveal a 10,000-0chm
resistor connected to pin 4 of the 6]7 (mixer) socket.
The other end of this resistor should be clipped free
and wired over to the left-hand (positive) lug on the
neon tube regulator.

Re-alignment

After the receiver has been reassembled, align-
ment 1s simple and straightforward. On band 5,
even without readjustment, the front end should be
well enough in line to receive strong signals. The
lower portion of the familiar 20-meter spectrum will
probably appear near the top of the dial, ard this

Fig. 5. Modification of mixer screen supply to elim-
inate frequency variations due to changes in total
screen current,

can be confirmed by setting the transmitter oscil-
lator or some other local signal source at 14.0 mec.
Then, by means of alternate adjustments of the
band 5 oscillator trimmer and the main tuning con-
trol, the appearance of the 14.0-mc signal may be
worked down to the lower part of the dial, say the
10.0 mark. The oscillator trimmer adjustments
must be made carefully in small steps, because this
condenser now has a large effect upon frequency.
Alignment of the front-end stages is completed by
tuning to a point where there is no signal and ad-
justing the remaining band 5 trimmers for peak
noise,

Band 6 is a little harder to align because of image
difficulties, but the 21-mc region may be found near
the top of the dial again through the use of a trans-
mitter oscillator harmonic. To determine whether
or not some received signal is an image, turn on the
crystal and b.f.0. and observe at which side of zero
beat the maximum signal occurs. Then switch to
band 4 and observe that maximum signal occurs on
the opposite side of zero beat; if this is not the case,
the signal received at 21 mc is an image. Once a
hona-fide 21-mc signal has been located, it may be
spotted on the dial by means of the oscillator trim-
mer as indicated above. It is best to align the re-

maining front end stages on this signal rather than
(Continued on page 72)
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HAM HEADQUARTERS IN WESTCHESTER COUNTY |

All Standard Lines of Parts, Tubes, Trans-
mitters and Receivers carried in stock

Westchester Electronic Supply Co., Inc.
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Novelty ash tray for your Ham Shack. Your
Call, Name and imprint of State in Gold. $1.50
Postpaid.
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WANTED

W. E. Carrier Telephone and Carrier Telegraph
Equipment and components. Filters, repeating
coils, transformers, equalizers. @Type CFI,
CFQ, H, C, and other carrier equipment, tele-
[{llune and telegraph repeaters. Box 93, CQ
Magazine

WANTED
Western Electric Vacuum Tubes, Types 101F,
102F, 272A, 274A or B, 310A or B, 3114, 313C,
323A, 328A, 329A, 348A, 349A, 352A, 373A,
374A, 393A, 394A, 121A Ballast Lamps. Box 91,
CQ Magazine

12 sets of :\:_RCE: equipment as follows: R25

MT5 Receiver Base TI18 Transmitter (2.1—
3me.) MT69 Transmitter Rack MT68 Trans-
mitter Base MD7 Modulator DYS Dynamotor
MT76 Modulator Base MT77 Relay Base T17 |
Microphone HS33 Headset E39 Receiver loeal
tuning knob PL152 Plug PL147 Plug PL151

PlugPL}ig Plup;_%f? Plug. Box 92, CQiMagazine

72

Variations on the antenna mounting sketched can
easily be devised to it different situations as, for
instance, the case where it is desired to mount the
supporting pole directly on the ground. This can
be done without any parutular trouble because the
angle of the guy-wire radials is not at al. critical.

Electrically, this arrangement has low angle radia-
tion and a ymd impedance match, because drooping
the radials tends to raise the center impedance as
compared to the approximately 30-ohm center im-
pedance of the conventional ground plane antenna.
This makes the center impedance of this array a
pretty close match to the 50-ohm surge impedance
of the RG8/U.

If one wants to worry about more exact figures,

use 95% of a free-space quarter wave for the ver-
tical section and 1009, of a free-space quarter wave
for the radial wires at vour favorite frequency. For
10 and 11-meter operation cut the elements for 28
megacycles.

A lot of loading troubles can be eliminated and

physically loose coupling between the antenna and
an coil maintained if series tuning of the antenna
pickup coil is used. A small variable condenser of
50 or 75 puf may be used as the voltage i1s low with
up to medium power. On 10 meters the ordinary
2 or 3-turn coil usually has enough inductance to hit
resonance within the range of the condenser. If
resonance is not achieved with the plates fully in,
a larger link or some added series inductance 1s In
order. The added inductance or rather large pickup
coil is certain to be needed on 20 meters.

BANDSPREAD FOR THE BC-348

(from tage 40)

on noise to avoid image difficulties. When the mixer
trimmer is adjusted, it will be necessary to retune
the receiver slightly to retain the signal, since the
mixer trimmer affects the oscillator frequency.

The matter of calibrating the new tuning ranges
1s left up to the individual. The simplest procedure
18 to prepare a chart or curve showing the im-
portant frequencies in the band concerned plotted
against the corresponding settings on the band 5
or 6 dial plate. This method of calibration is em-
ploved occasionally in commercial communications
receivers and has proven quite satisfactory for the
author's requirements. The provision of more
elaborate dial arrangements for the new frequencies
is limited only by the ingenuity of the builder.

REFLECTION AT 144 MC
( from page 36)

tions were placed along the same azimuth, a station
20 miles removed in either direction could hear
stronger or considerably weaker signals depending
upon the distance of the DX station and the point
of mncidence. The situation is further complicated
by the addition of the third dimension to this pic-
ture, spreading the inversion over a much greater
area.

It 1s also to be noted particularly, that this warp-
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