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Improved VOX

Mobile Extender
Give your handheld the power of a mobile.

by John Neeley K6YDW

T
hi ~ articl e impro ves upon my o riginal
"Mobile Extender Using VOX Control"

project . which first appeared in the Decem­
ber 1987 issue of 73 (pages 44-45). While
the original project worked O K-it had a
few d rawbacks. For one thing , it utilized
part s wh ic h are d ifficu lt to impossib le to
find today. T his new and improved version
solves that problem and goes a step further.
It uses commonly available pans but al so
works quite a bit better. Thi s ve rsion al so
eliminates the intermittent reception prob­
lem which cropped up in the original. there­
by improvi ng communications .

Why Build the Extend er ?

This project can be invaluable at parades.
public events. and es pecially in search and
rescue work. Wh en the extender is operat­
ing. you can leave your vehicle and still be
in contact with others on the repeater chan­
nel via the ex tender. This is important if you
can't access the local repeater via your hand-

ie-talkie in your portable location. Using the
extender allows you to use the higher power
mobile radio in your vehicle to access the re­
peater. You will also have the advantage of a
gain mobile antenna over a rubber duckie.

Circuit Description

In the original circuit , the speaker output
of the receiver went to an audio transformer.
wit h a d iode in se ries on the seco nd ary.
which produced a DC voltage to drive the
input of an LM3900 Norton op amp Ie. This
arrangement was satisfactory, but at times
wou ld become intermittent due to voltage
changes on the input to the LM 3900. The
improved version. shown in Figure I , is not
as depe ndent o n varyi ng inpu t vo ltages.
thereby making the ci rcuit more re liable .
Voice modulation is no longer requi red to
activate the circuit. Instead, it will activate
upon hearing the receiver noise . when the
squelch is opened.

Two iden tical ci rcui ts, u sin g a sing le

LM386 400 mw audio amplifier IC in each
chan nel. instead of a single LM-3900 IC, are
bui lt to make the exte nder. T he IRF51 1
powe r MOSFET is availa ble from Rad io
Shack and ot her supp liers. If a relay output
is desired, the I RF511 can be replaced by an
NPN transi stor. The IRF51 1 has ve ry [ow
o n-state re sist a nc e, combine d with h ig h
tran sconduct ance, and the ca pabili ty of sink­
ing 3 amperes.

When the gate of the MOSFET is driven
high, the drain goes low. which will key the
TIR re lay in the transceiver. The o nly volt­
age on the drain is supplied by the relay of
the radio. Parallel to (he drai n output of the
MOSFET is an over-voltage pro tect ion ci r­
cu it consisting o f a zencr diode (Zl , Z2). and
a 0.0 1 JlF di sc capacitor (C7, C 16) to pre­
vent voltage spike s fro m destroyi ng the
MOSFET.

Diodes (D I. D2) rect ify the output voltage
of the LM386 IC from AC to DC. to operate
the MOSFET keying transistor (or NPN/re-



Construcuon

The ci rc u i t c a n be c o n­
st ructed on a printed circuit
board from FAR Circuits (see
note at the end of the Part s
List). Place the board , alo ng
wi th the associated switches.
L EOs and j acks. in a metal
box of your choice and mou nt
it in a suitable location near

Operation

To usc the unit. plug in the appropriate
cables to the transceivers. T he inpu t/out­
put jacks (J I . J2) of the extender are wired
the same, so all you need to make up are
th e ca b le con nec to rs go in g to yo u r

transceivers. Refer to your ra­
dio's manu al fo r correct
wiring and types of connec­
tors required.

Select XCVR "A"to an ac­
ti ve re peater channel; set the
volume control on the recei v­
er to about halfway on each
radio for initia l tests. Monitor
on anothe r receiver : se t to
XCVR "B" tran smit frequen­
cy, and adjust t he 25k pot
(R I ) to where the circui t keys
XCVR "B:'

Now adjust t he receiver
volume to where the audio has
good quality. Agai n, these val­
ues may need to be changed to
fit you r radio, but they should
be correct for most units. Now
you can do XCVR " B: ' which
is the same procedure, The S­
pin DIN jack wiring is shown
in Figure 2.

XCVR "A" speake r output goes to CHNL
"A" input : CHNL "A" output (M ICW r n
goes 10 XCVR " B" micro phone/PTf jack
(reverse for the other chan nel). XCVR " A"
should be on your 2 meter repeater chan nel,
or can be on simplex. XCVR "B" can be on
your 2 meter repeater channel, or ca n be on
simple x. XCVR " B" can be on any simplex
channel. pre ferably on either 220 or 440
MH z, to prevent desense .
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Figure 3. It 's easy to hook up tile Extender to your radios.
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Transmit Audio Circuit

The transmit audio section is iden tical to
the original article. The speaker output o f
one receiver goes through a 470k. ohm rests­
tor (R15. R17). to a 0.1 IlF capacitor (C 17.
CIS). then terminates at the microphone in­
pu t of the other transmitter. The values of
the resistor/capacitor network may vary. de­
pending o n your rad io, bu t the dev ice has
been found to work. with se veral di fferent
types, It is suggested that the network be
placed directly at the I/O jacks 01 , 12), in­
stead of on the PC board. See Figu re 2.

Wirln~ Ie Up

Figure 3. the wiring diagram. shows how
sim ple it is to hook it up to your rad io s,
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FiK/II~ 2. Tile 5-pill DIN jack wiring.

lay configuration). The LED indicators are
optional, but they do g ive a visual indication
as to which c hanne l is active. 1 use a red
LED for "CHNL A:' green for "CHKL B: '
and yellow for POWER 0:--0.

Figure 4. PC board patten! and parts placement.
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RS 276-2072
RS 276·2009

RS276-1122
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RS 270-1249
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Re minders

Rem em ber to w ait fo r the repe a te r
sq uelc h- t a i l to dro p before tra ns­
mi tting through the extender. Be adv ised:
You have just c reated a rem ote base,
which you m ust I D as such , per FC C
rules. iii

SPST SUb-mini

25k ohm PC mount pot
10 Ohm, 112W
15k ohm, 1/4W
10k ohm, 1/4W
2.2k ohm, 1/4W
1k ohm, 1/4W
470k ohm, 112W

lRF511 Power MOSFET
2N2222 NPN

LM386 audio amp

1N270 (or 1N914/1N4148)
lN4001 SOVll A
lN4744Zaner, 15V11W
RedT-13/4
Yellow T-1 3/4
Green 1-1 3/4

S·pin DIN
5mml2.1 mm power

.315A15x20mm
Fuseholder, 5x20mm

5·pin DIN
5mml2.1 mm power

0.1 J-lFfSOV Mylar
0.001 J-lF/50V disc
10 J-lF/16V tantalum
om J-lF/50V disc
100 J-lFI35V electrolytic
221-lF/16V tantalum
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tnlegraled Circuit
U1.2
Transistor
01,2
03,4
Diodes
D1,2
D'
Zl,2
LEDl
LED2
LED3
Resistors
A l ,8
R2,9.14,16
R3,10
A4,1 1
A5,12
A6,7,13
A15.17
Capacltors
C1,10,17,18
C2,11
C3,12
C4,7,9,13,16
C5,14
C6,8,15
Jacks
J1.2
J3
Plugs
P1.2
p,
Switch
$1
Fuse
F1
FHl
Other
Cabinet Metal AS 270-253
PC Board Universal Board RS 276-1 68
A drilled and etched PC board for this project is available for $7.50 plus $1.50 S&H from FAR Circuits,
l BN640 Field Ct.. Dundee IL 60118.

Parts List

Figure 5. 5-pin DIN plug output to various radios.

the transceivers. The fuse Fl and the switch
S 1 arc mounted off the PC board on the en­
closure box. The cost o f this project is less
than $50 if all the parts are purc hased new;
less, o f course, if you have a good junk box.
Pinouts for various radios can be found in
Figure 5 in this article.
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CATtI vcue

(USED) " HI-8"
VIDEO CASSEITE

$12.00

6 VOLT
4 AMP/HR

GELL CELL

Panasonie# LCA6V4P
Rechargeable Gell Call
battery,
Measur"s: 2.75" X 1,87"
X 4" high.

CATlGC-64

cer e ers-ecs $60.00

8 mm Video
Camcorder

Usersl

AT&T # 206A2
These rugged line test hand·
sets were original ly desigrnKl for use w iltl AT&T's
"Craf! Access" comput..... They can be USed IIka any
01he< line test handset , but they have special teatures
which may or may not be useful, In add ition to the
touch·klne keypad. lalk/monrto< switch. alligator clip
leads. 4 conductor modular jack and tool beh d ip,
these units have a LCD screen and funct ion button!
joystick for use with An T' s "Crall Access' computer.
For the avefage user, the extra teewree mainly allow
you to adjust tile vmume and p<ogram in phone num·
bers. Tha main drawback to these un its is tha t th"y
contain batteries that require recharging , and the tast
set should be recharged wh"n not in use. Th" '!liza of
the unit is t2.5" long X 4,5' wide, Brarld new, in the
box. They include 2 ra-cad banery pad<s, a charger
and inslfuctions.

We have a new sup~y of
these popular T·12{)
(120 minute) Hi·a Vod90
cassettes . These are
top qual~y, metal oxide
cassettes lIlat we,e used
fo< a short ~me , ltlen
l>Jlk-arased. Each caSSelte has its own plas!>c sto'age
box. New. they w oold sail for conside,ably more than
we're asking, We've sold thousands. and our custom­
e<S love them.

Call Or Write
For A Free

64 Page
CATALOG

()JtOO<le tne U,S "'·
...nd $200 »O'laQ8 ,

10 for
$28.00

CIRCLE 194 ON REAOER SERVIC E CARO
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