John L. Rehak N6HI
8701 MacAlpine Road
Garden Grove CA 92641

Eight Mods for the 1C-730

Customize your ICOM! Snip here,
solder there, and enjoy perfection.

have owned my ICOM 730

for over two years now,
and | am still continually im-
pressed with the high perfor-
mance of this fine example
of modern technology!
However, | am a perfection-
istt and | honestly don't
think it is very likely that any
manufacturer will ever
create a rig that would be
“perfect’” for my tastes.
They all seem to overlook
one or two things, but they
are getting closer all the
time!

| have always found that
the best way to obtain the
perfect ham rig (or anything
else) when it is not readily
available is to take the clos-
est available thing and
adapt it to suit my individu-
al requirements. With that
thought in mind, | proceed-
ed to design and install sev-
eral easy maodifications for
the 1C-730 that | feel have
enhanced its “proximity to
perfection.” | will describe
each modification separate-
ly to give you the opportuni-
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ty to consider each on its
own merits. You then can
determine whether to add
any of these enhancements
to your own |C-730. None of
the modifications is difficult
to accomplish, and some
are almost no work at all!

Sidetone-Pitch Control

The IC-730 does not in-
clude a control to adjust the
pitch of the intertnal CW
sidetone oscillator. | consid-
er this an essential feature
because in my home station
| frequently use narrow ac-
tive audio filters for en-
hanced CW reception. If the
pitch of the sidetone oscilla-
tor in the 730 does not just
happen to match the center
frequency of any external
audio filter you are using,
the sidetone will be lost for-
ever in passing through the
audio filter, requiring you to
switch the filter in and out
each time you change be-
tween transmit and receive!

An extremely simple mod-
ification will allow you to
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Fig. 1. Improved sidetone oscillator for the ICOM 730.
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add a convenient sidetone-
pitch control that can be ad-
justed by turning a control
inside the hatch cover on
the top which allows access
to the auxiliary controls. Ad-
justing this new control will
allow you to match the side-
tone pitch easily to any ex-
ternal filter you are using.

To create this new side-
tone-pitch control, simply
remove the fixed resistor,
R109. on the main circuit
board (refer to the ICOM 730
operating manual) and re-
place it with a 20k subminia-
ture trimmer. Component
spacing is a bit tight, so this
will require a very small
trimmer.

The new tone-adjust con-
trol is not only useful if you
are using external audio fil-
ters; it is also very conve-
nient to be able to vary the
audio pitch to suit individu-
al operator preferences.
Changing the pitch from
time to time can help re-
duce operator fatigue dur-
ing long periods of CW oper-
ation.

Improved Sidetone
Oscillator

Although the sidetone-
pitch control described
above does solve the prob-
lem of adjusting the side-
tone-oscillator pitch, there is
another characteristic of the
IC-730 sidetone oscillator
that bugged me: The stock
sidetone-oscillator circuit
produces an irritating click

on make-and-break during
CW keying. This apparently
is caused by the clamping
action of transistor Q16 in
the sidetone circuit.

After several unsuccess-
ful attempts to modify the
oscillator circuit to correct
this, | came to the conclu-
sion that perhaps the best
approach would be to aban-
don ICOM’s oscillator cir-
cuit completely and design
a new circuit that would
produce the desired clean-
sounding sidetone with no
annoying clicks. To create
this circuit, | borrowed on
one of my earlier efforts, a
code-practice oscillator cir-
cuit (see “The Penultimate
CPO,” 73, September, 1980),
and modified it to be con-
trolled by the ICOM 730 key-
Ing circuits.

Fig. 1 is a schematic dia-
gram of the improved side-
tone-oscillator circuit. It re-
quires that only four con-
nections be made to the 730.
| constructed this audioc-os-
cillator circuit on a small
piece of perfboard and in-
stalled it under the hatch
cover on the rig’s top. This
location allows you to ad-
just the circuit’s pitch and
output volume easily.

The procedure for install-
ing the new oscillator is as
follows: First, locate green
jumper wire F on the main
circuit board and cut it near
the end that is near transis-
tor Q16. Tape over the Q16
end and tuck it aside. The



four connections for the
new circuit may now be
made:

® The +dc power connec-
tion goes to control line

CWS8, available at pin 4 of
J13 on the main circuit

board.

® The ground connection
goes to SPE, the speaker
ground, available at pin 2 of
J18 on the main circuit
board.

® The keying connection
goes to KEY line, available
at pin 3 of J18 on the main
circuit board.

® The output connection
goes to either end of resistor

R114 on the main circuit
board.

To adjust the new side-
tone oscillator, proceed as
follows: Key down (dummy
load, please!) and adjust the
FREQ control to 750 Hz or
your preferred pitch. Then
adjust the FILTER control to
the same frequency by ad-
justing it for the loudest and
clearest-sounding output
tone. Last, adjust the LEVEL
control for the desired out-
put volume.

Although the improved
sidetone-oscillator circuit is
a bit more work than the
other modifications in this
article, I'm sure that if CW
operation is one of your main
interests, you will agree that
the beautiful clean-keyed
sine wave that this oscillator
circuit produces is worth the
extra work!

Improved CW-
Filter Switching

When both the FL-45 CW
crystal filter (500 Hz) and the
EX-203 active audio filter
options are installed, the
stock filter-switching ar-
rangement that ICOM de-
signed seems backwards: It
works out so that when you
are in either CW mode (CW
or CW-n, the narrow posi-
tion), the 150-Hz-wide EX-
203 audio filter is switched
in, but the 500-Hz-wide FL-45
filter is switched in only in
the CW-n position.

If you stop and think
about this, I'm quite sure
you will agree that it doesn’t

seem to make much sense
to leave a 150-Hz-wide filter
in the circuit and switch a
500-Hz filter in and out; the
exact opposite makes much
more sense: Leave the 500-Hz
filter in the circuit in both
CW mode positions and add
the 150-Hz active audio fil-
ter into the circuit only in
the narrow CW position.

Fortunately, the 730 is
“cold switched.” This means
that rather than actually re-
routing signals directly
through front-panel switch
contacts, most 730 panel
switches actually switch a
dc control wvoltage which
controls signal routing on
the boards. To rewire the
730 to allow for the improved
CW-filter switching, proceed
as Tollows:

® Remove the green wire
from pin 1 of plug P-1 which
“hangs” off the EX-203 filter
board and carefully fish it
out of the short cable into
which it is harnessed. Let
this green wire hang free for
now, and mount the EX-203
as per ICOM installation in-
structions.

® | ocate the two wires,
green and blue, coming
from P-6, plugged into J4 on
the second i-f board. Cut
both these wires at the point
where they pass behind the
center of the S-meter. The
short end of the blue wire
may be taped at the end and
discarded. (Tuck into nearby
wiring.) The short green wire
should be connected via a
length of insulated wire (pref-
erably green) to the green
wire which you pulled out.
Tape over all connections to
prevent possible shorts.

® Two wires are left to con-
nect: the long blue and the
long green. Splice the long
green to the white wire com-
ing from pin 1 of J1 on the
detector board.

® Splice the long blue to
the red wire coming from
pin 4 of |1 on the detector
board. Again, tape over all
spliced connections.

Improved Audio-
Filter Operation

My EX-203 active audio

CW filter, as supplied, rings
and adds audio distortion.
To tame it down, | replaced
both resistors R2 and R9
(originally 560k) with 270k
resistors. This cleaned things
up nicely and provided near-
ly equal audio-output level
from a centered signal wheth-
er the filter is switched in or
out.

After the resistors have
been changed, re-peak the
two filter stages by adjusting
R7 and R14 trimmer poten-
tiometers on the EX-203
board for maximum output
with a 750-Hz audio note,
with the rig in the narrow
CW mode and a medium-
strength carrier received.

| believe that optimum
adjustment of an audio filter
is somewhat a matter of in-
dividual taste. If you wish to
experiment with the charac-
teristics of the EX-203 audio
filter, you will find that (1)
overall gain can be adjusted
by changing the value of re-
sistors R1 and R8, (2) band-
width can be adjusted by
changing the value of resis-
tors R2 and R9, and (3) cen-
ter frequency may be ad-
justed by varying the value
of resistors R7 and R14. All
these values interact some-
what, so you may have to
play with resistor values
awhile to get exactly the
characteristics you prefer.

Panel-Lamp Brilliance

The panel-meter illumina-
tion from the S-meter on the
730 is very bright, and |
found that to be distracting

during mobile operation. It
was so bright that it made

me squint when | looked at
it, and it seemed to disturb
my night vision. Fortunately,
there is an extremely simple
fix for this problem: Simply
break the path of the source

wire that feeds dc to the
S-meter lamp and insert a

24-Ohm, 1/2-Watt resistor in
series with it. Tape over any

exposed connections to
avoid potential shorts later.

The S-meter lamp will
now glow a mellow yellow
color, much dimmer than

the stock configuration but
still plenty bright enough to
read the meter very easily. A
bonus is the much-pro-
longed bulb life you may
now expect due to the lower
bulb current.

Auto Memory Hold

The 730 has two vfo fre-
guency memories plus a
memory for each band. Un-
fortunately, whenever you
turn the power off, all mem-
ories are lost. During mobile
operation, this means that if
you turn the rig off when
you leave the car, you will
have to reprogram all the
memories when you return.
A simple modification will
allow the 730 to keep its
memories alive even when
the rig’s power switch is off,
so long as the rig remains
connected to a source of
+12-volt-dc power. To im-
plement this change, pro-
ceed as follows:

® Remove the red wire
plugged into jack )8 on the
logic unit.

® Cut the plug off this red
wire and set it aside. Tape
over the end of the red wire
so that it cannot short to
anything and hide it away in
a group of nearby wires.

® Solder a 10-inch wire to
the top-rear terminal of the
power switch. Route this
wire along any convenient
cable bundle to jack J8 on
the logic unit.

® Solder the plug that was
cut from the red wire to the
free end of the new power-
switch wire (discarding any
excess length) and plug it in-
to J8 on the logic unit.

Both vfo frequencies and
all band memories will now
be held in memory as long
as dc power remains sup-
plied to the rig’s main power
connector. Current drain
when the rig is turned off
will be about 18 mA—not a
significant drain on your car
battery, and a small price to
pay to avoid the nuisance of
having to reprogram memo-
ries every time you return to
your car!

This modification comes
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Fig. 2. Adding up/down tun-
ing to the ICOM 730.
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with a free bonus: The mem-
ory jack on the rear of the rig

now connects to nothing, so
you may feel free to use it

for any desired spare func-
tion via the taped red wire
that was cut from the )8

plug.

Up/Down-Tuning
Microphone

| must admit it: | have
tried ICOM’s own optional
up/down-tuning mobile mi-
crophone for the 730 and |
didn’t like it for two impor-
tant reasons. First, it has a
very uncomfortable box
shape, the feel of which | did
not care for, and second, the
push-buttons are too hard to
push—and especially to

hold down for the prolonged
period of time required to
scan across a band.

solved this problem by
carefully removing the mi-
crophone cartridge and pre-
amplifier from the hand-
held microphone supplied
and carefully repackaging
them into a microphone |
liked better (that had the
necessary push-buttons for
up/down tuning). This pre-
served the exact audio char-
acteristics of the original
stock microphone vyet al-
lowed for up/down tuning
from the microphone—a
great convenience for mo-
bile operation.

The up/down-tuning func-
tion is actually already im-
plemented in the 730. To use
it, you must wire up your mi-
crophone switches as shown
in Fig. 2, adding a 470-Ohm
resistor for up/down control.

Cooling-Fan Control

The 730’s cooling-fan cir-
cuit has two modes of opera-
tion. First, the fan runs at low

LIMITED ANTENNA SPACE?
B & W OFFERS SIX SOLUTIONS !

m—m:m—c{ip—qi:m—@

Barker & Williamson offers six new multiband trapped
dipoles made to fit in less space than conventional anten-
nas. You may not have room for that dream antenna farm,
but no lenger need limit your operating o one or two
bands. These new antennas provide low SWR on every
band making a great companion fortoday s solid state rigs.

® Direct feed with 52 OHM Coax
® 1 KWCW 2 KW P.EP S5B
® S0O-239 Termination
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speed at all times when in
the transmit mode (push-to-
talk operated, key down, or
transmit switch depressed).
Second, high-speed fan op-
eration occurs when the
heat-sink temperature ex-
ceeds approximately 75
degrees Celsius, a condition
which triggers a thermal
switch, causing the fan to
run at high speed during
both transmit and receive
until the heat sink cools
back down.

There really are times,
however, when it is not nec-
essary to have the fan run-
ning at all, such as during
periods of QRP operation or
whenever the transmit pow-
er or duty cycle is low. A
switch can be installed that
will allow you to bypass the
fan in its low-speed mode.
This will save battery power,
eliminate unnecessary fan
noise, and prolong fan life.

To provide a switch selec-
tion of fan operation on
transmit but still leave the
emergency mode of fan op-

eration on overheat, simply
liftt one end of resistor R24
on the poweramplifier board
and insert an SPST switch in
series. A common mini-tog-
gle switch will fit perfectly
in the hole left in the rear-
chassis panel if |5 (the mem-
ory backup jack) is removed.
(This jack is not used any-
way if you have done the
Auto Memory Hold modifi-
cation in this article) My
new switch is labeled “Fan
Normal/QRP.”

All of the modifications
described in this article have
been in my 730 for at least
one year now, with abso-
lutely no ill effects ob-
served. | feel that they have
significantly enhanced the
capabilities of my mobile
and CW operations. | hope
vou will find some of them
to be useful improvements
to your own 730 operations.
Perhaps they will even help
you get a step or two closer
to having your own ulti-
mately perfect rig for your
own style of operation.

State of the Art Kits by Hal-Tronix, Inc.

KEYERS AND OPTIONAL MEMORY KITS

THIS AGCUKEYER KIT £5 A REVISED VERSION OF THE FF'-HE-"LIE WEAVVF ACCUKEYER, BUT WITH SIDE TONE ON-
BOARD: COMES COMPLETE WITH ALL ELECTROMIC PARTS. LESS SOCKETS. POWER SUPPLY AND CASE;

ACCUKEYER KIT

ACCU-MEMORY 1101

e

§$10.85

LOW COST METHOD OF ADDING MEMORY TO THE ACCUKEYER. COMES WITH TWC 1101 MEMORIES. GIVING
YOU 2 CHANNELS CAPABLE OF 30 CHARACTERS PER CHANNEL COMES COMPLETE WITH ALL ELECTRONIC
FARTS IMCLUDING SOC0KETS, LESS CASE AND POWER SUPPLY

ACCU-MEMORY 2102

521.86

LOW COST METHOD OF ADDING LARGER MEMORY TO THE ACCUKEYEA. PAOVISIONS FOR 4 2102'S {OMLY 1
2102 COMES WITH THE KIT) HAS THE CAPABILITY OF 4 CHANMNELS WITH 120 CHARACTERS EACH. COMES COM
PLETE WITH SOCKETS, LESS 3 OF THE 21025, LESS POWER SUPPLY AND CASE.

SPECIAL OFFER
# BUY THE ACCUKEYER AMND 1101 OPTION TOGETHER . .. i

K2 BUY THE ACCUKEYER AND 2102 OPFTION TOGETHER i

#1 BUY THE ACCUKEYER AND 2102 OPTION ALONG WITH THREE EXTRA 2102°S AND SOCKETS

PROGIMITY KEYER . ., ..

.- IONLY) S32.00
. (OMLY) $37.00
L HOWLY) $40.00

KEYER PADDLE ENABLES ONE TO GEHEHJJE DOTS AND DASHES WITH THE TOUCH OF A FINGER 28] luiD'r'IHG
PARTS) COMES COMPLETE WITH ALL ELECTRONIC PARTS LESS CASE AND POWER SUPPLY

VARIOUS CLOCK KITS

& DHGIT ELECTROMIC CLOCK XIT, 12 OR 24 HOUR FIDHH.ET EDH F'!. ETE F.IT LEES- F"DWEFl BI.J PFL"l" .ﬁ.l',‘l.ﬂ-u I.:'TEIF AMND
CASE. RUMS OFF ANY 12 WVOLT A C. SOURCE REQUIRES 250 MA

HAL-5374 [Moat Feamous Clock Kif)

HAL-53T5 (Alarm Clock Kit)

11298

- - H10.85

B DIGIT ELECTROMNIC CLOCK KIT. 12 HOUR FORMAT QMLY. OPERATE OM 12 ".I'DL."'S .l. Ii_".- DFI oG H..AE 'I:IHE BASE
ONBOARD. COMES COMPLETE LESS POWER ADAPTOR AMD CASE

HAL-FI(Student Class Kit) .

LT

4 DHGIT BASIC ELECTROMIC l'liiT WI'I'H QF’TIDHE AHD PROYISIONS TO MAKE 1T AN ALARM GLEIEﬂ, AND A DT

OPERATED CLOCK, COMPLETE LESS OPTIONS, POWER SUPPLY ADAPTOR AMD CASE

OPTIOM #1 - TO MAKE IT AN ALARM CLOCK
OPTION 82 - TO MAKE IT & DuC. 13V CLOCK

CLOCK CASE - Reg. 38,50 Clock Cass - Whan Eﬂunhhﬂﬂi Ehﬂh Kl‘t
12VOLT AC. ADAPTOR - Reg. $4.85 - When Bought with Clock Kit

BOHZ TIME BASE i
CHYSTAL TIME BASE KIT UEFHG HH!IJE!}

HAL HTSC RF MOD

A

o HLBE

AONLY) 34,50
JONLY) 3285

... Compleis - 84,85

10,65

BUILD YOUR OWN VIDED AF Hﬂ-DUL.ﬁTE?H A MINI T.V. TRANSMITTER. FOR CHANNELS 20OR 4 USING A 5AW,
CUTPUT FILTER KEEPING CO-CHANMEL INTERFERENCE AT A MINIMUM. COMES COMPLETE LESS CASE,

POWER SUPPLY AND HARDWARE
HOTE: CASE. POWER SUPPLY AND HARDWARE

HAL FG 100

ENCLOSE $12.95 Exira
BER.BE

FUNCTICIMN EEI‘-IEH.ATDFI KIT 1 HI TCI 11:-::- HI-I.I IH Fl'».I'E Eﬂ.HEHE !MFLITUDE AMD GFFSET ADJUSTABLE. QUTPUT
IMP, S0 OHMS. WAVE FORMS - SINE, SOUARE AND TRIANGULAR AND TTL CLOCE O TO 5V LEVEL. 200 NS RISE
AND FALL TIME COMPLETE KIT WITH CASE AND POWER SUPPLY AND ALL ELECTROMIC PAATS INCLUDIMNG

MAMNLIAL.
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