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Hands Free Mob

An EMDRC construction project

by Ralph Parkhurst, VK3LL
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Why hands free?

Safety 7 keep both hands on the
steering wheel whilst operating your
radio transceiver

Improved TX audio 7 the electret
microphone Is at a constant distance
AOT I OEA OOAOG6O 11
optimum frequency response within
your particular vehicle

No more curly cord z atiny (8mm x
15mm) microphone can be discreetly
iInstalled to provide a neat and tidy
Installation z XYL approved!
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From humble
beginnings...

This Is aupdated design
from an earlier construction
project described in
Amateur Radio Action
YIEIETAYS Ay
and now features a PIC
microcontroller, so it iIs now
eveneasier to build.
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CONSTRUCTION PROJECT

e’ adaptor for mobile operation

by Ralph Parkhurst, VK3LL
Melbourne, Victoria

Operate your amateur station in the car legally and safely with our latest easy-to-build

construction project...

Whether you're new to the field of amateur radio or an
old hand at the hobby, operating an amateur radio station
from a vehicle is something many of us are likely to do at
some stage. And with the number of VHF and UHF FM
repeaters continually on the up and up, communication
from the car has practically become a way of life for the
majority of Australian radio amateurs.

Yet a frightening reality is that using a mobile two-radio
whilst driving is now illegal in most (if not all) of this
country, with hefty penalties for those non-believers. Un-
less you're lucky enough to have your own chauffer, every
time you simply pick up that microphone whilst in control
of a motor vehicle you are committing an offence. But even
putting the legal aspect aside for a moment, the ever-
increasing traffic on our roads today spells Danger (with a
capital D!) for mobile ‘hand-microphone-operators’, not to
mention other road users.

| love working mobile, so I've tried all sorts of ideas —
headsets, booms, VOX systems, foot switches, even a full-
faced bike helmet with built-in mic and speaker! (Kolm,
where are you? Ed.) And, after 16 years of mobile operation,
| can tell you that hands-free operation of a mobile station
is the answer. The idea is not new — mobile
telephone systems have been using this
one for a long time with great success.

MOMENTS WHEN YOU NEED A
HANDS-FREE HAM HELMET
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But to be effective for two-way radio use, a hands-free
system must be capable of overcoming the issue of micro-
phone placement (andthe inherent acoustic problems within
a car), and also let our rig switch easily from receive to
transmit and back again.

This month’s project solves all these problems. Our
adaptor provides an innovative approach to the audio
problems within a car, and a truly elegant yet simple Push-
To-Talk switching system.
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The adaptor, housed in a small ‘jiffy-box’, is positioned
conveniently within the driver’s reach, such as near the
gears, or centre console etc. Mounted on the box is a large,
easy-to-press push button. By momentarily pressing this
push button you'll start transmitting, whilst pressing it
again will bring you back into receive mode. It's that simple.
A conspicuous red flashing lamp (built into the switch)
warns you whenever you're ‘on the air’ eliminating any
possible confusion as to which mode you're in. And just to
be sure, we've added a neat time-out circuit to make sure
you don’t park the car, get out, wander off to the shop and
leave the radio to ‘cook’ its own finals!

One of the most appealing features of this adaptor is the
audio section. A pre-amplifier boosts the level from a tiny,
conveniently positioned electret microphone, then an au-
dio isation circuit comp fortheso hat less
than perfect acoustic response within the vehicle. Audio
equalisation becomes very important when a microphone
isn't ‘close talked’ because sound reflections, resonances
within the vehicle and the microphone’s own frequency
response all need to be compensated for in order to provide
an easy-to-understand signal.

Incidentally, by increasing the audio level before we
apply it to the radio, we don’t have to take to the rig with a
screwdriver and crank-up the microphone gain ‘pot’. In fact
the whole design of the adaptor has been made with this
underlying concept, so that you won't have to perform any
‘tweaking’ to the inside of your radio transceiver at all.

Circu o
A TLO72 dual low-noise op-amp provides the audio
amplification and frequency equalisation. Three trim-pots
provide an audio gain, alow and a high frequency compen-
sation control which operate just like the volume, bass and
treble controls on a hi-fi amplifier. The low impedance
output of the equaliser is AC-coupled and can be wired

directly to the mic input of the transceiver.
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Features

Adjustable microphone gain control

Adjustable bass and treble audio equalisation

All adjustments are made using 25turn trim -pots for
AET A OOxAAEEIT CB6

8 choices of onboard timeout duration (0.5min, 1min,
2min, 2.5min, 3min, 4,min, 5min, 10min)

Two RJ45 connectors-1 1 A OT  OrhicdsockeA A E |
and the other for microphone loop-through

Momentary pushbutton PTT switch used to provide
greatest versatility
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FeatureScontinued)
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Visual indication 10 seconds before imminent timeout
Low cost of parts

Easy construction on a single, high quality PCB

111 -BOEA® PAOOOh 11 3-3% Ol
Uses a low cost electret microphone (supplied in the kit)
Complete kits readily available from EMDRC

No adjustments or mods inside your radio are required

Designed to work with just about every radio transceiver,
using jumper pins on a 16pin header...
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Kenwood RI45
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Yaesu 6-pin RJ11
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Alinco RJ45
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aderJumpering examples for common radios

ICOM 4-pin Round

N

POWER

PTT

GND

MiC
MICGND

POWER

MIC
MIC GND

POWER

PTT
GND
MIC
MIC GND

POWER

PTT
GND
Mic
MIC GND
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ICOM 8-pin Round

POWER

PTT

GND

MIC

MIC GND

enwood 8-pin Rou

nd

POWER

PTT
GND
MIC
MIC GND

Yaesu RJ45 Type-1

N

POWER

PTT

GND

MIC

MIC GND

Alinco 8-pin Roun

d

Ny

1
1
1
1

POWER

PTT
GND
MIC
MIC GND
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POWER

PTT

GND
Mic
MICGND

Kenwood 4-pin Round

L T I

L A N A

N
POWER

PTT
GND
MIC
MIC GND

Yaesu RJ45 Type-2

J
1 1 | POWER
1 1
1 1
4 |pTT
GND
3 MiC
MIC GND
1 1

*IMPORTANTConstructors are reminded
that they must verify the strapping to suit

L A

Yaesu 4-pin Round

J

POWER

MIC
MIC GND

Yaesu 6-pin Round

Ny

1
1
1
1

POWER

PTT
GND
MIC
MIC GND

Yaesu 8-pin Round

N

POWER

PTT
GND
Mic
MIC GND

their own specific radio transceiver.

Handheld Radios, with shared PTT & Mic pins
(most brands except Kenwood)

N\
N | C 1 [POWER
2 1
‘ s(uf o
411 4 |pTT
3.5mm Plug 5|1 I [enD
61 MIC
7|k 1 [micenD
gl 1 1
Handheld Radios, with separate PTT & Mic pins
(eg Kenwoods)
Ny
1 POWER
Mic 2
FT 3
4 PTT
3.5mm Stereo Plug 5 GND
6 MIC
GND 7 MIC GND
—— 8

2.5mm Mono Plug

Yaesu VX series Handheld Radios, with shared PTT & Mic pins

1 1 | POWER

2 1

ERN | 1

4l 4 |pTT
3.5mm Plug 501 I |enD

6|1 Mmic

7|k 1 | MmicGND

8|1 1
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Power connection

Many modern radios provide +8v or +9v at themic connector z this will
power the hands-free-board directly from the mic socket with a single
cable to suit your radio (e.g. RJ45 to RJ45, or RJ45 tgpdh round etc.).

Radios without +DC power at themic socket can still be used- in these
AAOAO Yé8spe EO APPI EAA OAPAOAOAI U
connector (note that off-board 13.8v DC power filtering and suitable
fusing is recommended).

4EAN 044 O OEA OAAE}l EO Al O) DA
low (i.e. to ground) as required by most amateur transceivers. In the
rare instance you need to invert the sense of the PTT line, you can
solder a wire jumper on the PCB at position OPT1 which will invert the
PTT line to the radio.



Schematic

Low parts count for easy constructiejust two ICs, one transistor, one
regulator, and a handful of resistors and capacitors
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"~ Quality PCB provided in the kit

Double sided, silkscreened wisoldermaskK50mm x 75mm)
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Component Layout

EEr PR NIES Y ada e 2y UKS Rogof 5 AR
for easy assembly*

IMPORTANT: This
resistor (R4) is marked
on the silkscreen overlay
of some Printed Circuit
Boards as a 33k resistor.
This is incorrect it
should be a 3k3 resistor,
as shown here.

*SKILL LEVEConstructors are advised that this is relatively densely populated board,
so the skill required to solder this project should be considérddy 0 SNY SRA I G S



