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The Simplex Autopatch
- a telephone interface for everyone's

two-meter rig!

Fig. 1. Complete hardware for simplex autopa tch.
26 73 Magaz ine. January, 1962

traditional autopatch re
peater is. let's start by ex
plaining that it uses two fre
quencies (an input and an
output), a duplexer (or simi
lar device). and some con
trol circuitry. Once the
autopatch repeater is ac
cessed. the transmitter is al
ways transmitting and the
receiver is always listening.
Thus. two frequencies are
used at al l times .

Using this method gener
ally requ ires a duplexer to
provide rf iso lat io n be
tween the repeater's trans
mitter and receiver circuits.
in order to use one a ntenna .

The control circuitry pro
vides the means to access
the phone line, limits the
length of the call , and ter
minates the catch.

The simplex method uses
a single frequency, does not
need a duplexer (unless you
are in a very high rf environ
ment), and requires slight ly
different contro l circuitry.
The rece iver is always lis
tening on the simplex chan
ne l. When a signal is re
ceived and the appropriate
tone command is received
from the user, both the ON
DIGIT and COR LINE en
able a circuit to connect
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discussion agai n, which this
time actually led to con
struction.

For those of you who
don't know what a single
freq uency autopatch ma
ch ine is or how one basical
ly works, read on. Since
most readers know what a
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a machine. with nothing
more than a few beers as in
spiratio n. But, in the Au
gust, 1978, issue of 73 Mag
azine, there was a repo rt of
a machine bui lt by John
Walker WA6MHF in south
ern California. Well . need
less to say, thi s sparked the

Several loca l hams have
been talking about a dif

ferent kind of VHF auto
patch that uses one fre
quency. This discu ssion has
been going on from time to
t ime over the past few
years. We have designed
many paper models of such
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Fig. 3. Block diagram.
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All yo u need is a phone line,
a quarter-wave whip anten
na, and a sing le channel as
signment.

The pho to grap h sho ws
the second breadboa rd ver
sion of the machine . The
first vers ion was a real ra t' s
nest. Come to thi nk of it,
the second version has just

· .as many wires going In

every d irec tion. but it works
qu ite wel l. Ken Kos te r
WA7RYP is one of t he lo
cals who worked on this
project with me. Ken was
eager to supply some vita l
c ircuits as we ll as his exper
ience to mak e thi s machine
work. Ken loaned me his
Teltone t M-907 touch
tone decoder from his 450
MHz repe ater. The decoder
is abou t 4 inches long a nd 3
inches wide. It uses o pera-
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Fig. 2. Interface logic circuit.

good repeater would use
and costs over $1000). I
used an leom IcnA. which
was purchased used fo r less
t ha n $200. The modifica
tions amo unted to tapping
the audio, the COR li ne,
a nd the tra nsmi tte r key.
later, I removed a 22-mi
crofarad capacitor from the
squelch dc amplifie r to
speed up the switching
time. There are other modi
fications that cou ld be
made to improve the
switching time, but I de
cided to study the present
design before ma king an y
more changes. Since the
VHF radio is small and can
be run from a battery and
there is no rf plumbing, the
mach ine is very portable
and has good emerge ncy
communications potential .
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are somewhat di stracting to
some and a re quite tole r
able by others. I found that
with inc reasing use you can
get used to the " cl icking,"
and after experimenta tio n,
a bout 1.3 seconds wa s
about the right speed to
sample for a user's signal.
Of course, you can set the
speed to just about any
t hing yo u feel is ri ght, with
in reaso n. For example, try
ing to make the "cl ick"
shorter by narrowing the re
ceive window less than 40
milli se conds depends on
yo u r tr ansm itter-re ceiver
switching time. Obviously,
you should use a crysta l
controlled rece ive r (synthe
sized rece ivers are muc h
too slow, about 140 milli
seconds). Also , the same ap
p lies for the transmitter as
well . Another point is the
method used to switc h the
antenna fro m receiver to
transmitter. Relays are a lso
mu ch too slow because
they add to the total switc h
ing t ransi tion. Rf detecting
(diode switching) in the
newer VHF radio s works
very we ll.

The advantages are cost,
simplicity, portabi lity, and
frequency conservation .
Since there are no duplex
ers or si milar rf plumbing,
yo u save about $350 to
$400. You do n' t need an ex
pensive VHF rad io such as a
Motorola Micor (which a

the phone line to the re
ceiver and transmitte r. At
the same time, the transmit
te r is keyed on for 1.3 sec
onds and then off (i n the re
ceive mode) fo r about 40
milliseconds. What the user
hears is dial tone from t he
pho ne line that is interrupt
ed by "clicks" or the re
ceive window. The user
then keys his transmitter,
and in less than 1.3 seconds
(the t ime un til the next re
ce ive window). the patch re
ceiver will de tect hi s signa l
(COR LINE) and inh ibit t he
transmitter. The patch re
ceiver is now locked in, lis
ten ing to the user. The user
then tra nsmits his touch
toner signals through the
patch receiver to the pho ne
line and on to the centra l
office.

local patch-con trol ci r
cuitry shou ld chec k fo r lo
cal call ing only and the
length of the patch and
dump the call if calling cri
teria are not met. Since this
is not the purpose of t his a r
ticle, I will not go any fur
ther. When the user re
leases his transmitter but
ton, the patch receiver re
sponds by enabling the
patch transmitter again in
the same way as desc ribed
previously. Thus the user
can hear his call being pro
cessed (the called party's
phone ringing and being an
swered). The user may ta lk
to his party in a no rmal
push-to-ta lk mode with the
exception of the 1.3-second
maximum delay and the
"cl ick ing."

Disconnecting the patch
is simply a matter of the
user keying his transmitter,
pausing for the receive win
dow, and signaling the d is
connect code. The O FF
DICIT code a lso d isab les
the patch transmitter from
keying and locks the patch
receiver in the receive
mode.

The disadvantages to this
method of autopa tc hing
are the "clicks" and the
de lay in speaking to your
ca ll ed party. The " cl icks"



tiona! amplifiers for tone
conditioning and a 4O-pin
LSI for tone verif ica tion,
timing, digit output, and
other functions. The decod
er has an 681-Hz clock out
put whic h we used as a
t imebase to the control ci r
cuit for switc hing the tra ns
mitter and rece iver. The
unit costs about $85 and it
mounts on another one of
Ken's boards piggy-back
sty le. Ken's ma in board also
contai ns t he auto pa tch
audio an d te lepho ne inter
face circuitry. This circuitry
is shown in the photograph
in front of the Heathk it Dig
ita l Designer whic h con
tain s the interface and con
trol logic for the IC-22A.

After a few hours of blitz
bui lding, we had the second
version ready for on-the-air
tests. Using a Wilson Mark
IV with a tone pad, Ken
punc hed up the access, got
the di al to ne, punched up
t he local number, and there
she was .. . t he good 01 '

time lady. We dialed up a
few ham friends fo r repo rts
and made a few adjust
ments to the aud io levels at
the same time.

Later on that evening,
Ken and I were talking sim
plex on the mac hi ne's VHF
channe l. 1got this wild idea
to ca ll our fr iend Dave
Miller W B5WCG in New
Mexico! Ken topped it by
suggesting that he dial the
number from his location
about5 miles away. So Idis
abled t he lo ng-di sta nce
dump circu it and Ken start
ed to dial Dave. A few sec
onds later, Dave was talk
ing to Ken about ou r effort.
A few short years ago, Dave
was a loca l ham who was
participating in our efforts
for a single-frequency ma
chine. Actually, he was sur
prised we fi nally did it. He
knows t hat we dream a lot
and that ou r fantasies sel
dom turn into connected
silicon chips. During this
live on-the-ai r conversation,

Dave was giving his cal l and
ident ify ing the machine .
The ca ll lasted just a few
sho rt minutes, bu t when it
was over, severa l hams who
were listening in sta rted
calling the ox in New Mex
ico !

The sc hematic of the in
terface logic is shown in Fig.
2. An 681-Hz clock signal
from the M-907 is used to
clock a CMOS 4040 (a di
v ide-by-4096 c h ip). The
4040 is configured to pro
vide a rec ei ve wind ow
pulse every 1.3 seconds. By
referring to a data book,
you can easi ly change the
sample rate and receive
window pulse width. The
o u t p u t of the 4040 is
NANDed and used to reset
itse lf (the 4040). The value
of R1 and C1 a re not very
critica l. The 4011 latc h
gates the o utput of the COR
Darli ngton transistor pair to
allow the COR line to con
trol the output of the 4040.
The CO R LINE and the 4011

latch cont rol the tra nsmit
te r keyi ng li ne by using
some 4011 NAND gates. A
few tran si stors are used fo r
the receiver COR and key
line . The resistor values of
these circu its are not very
critical e ither. The transis
tor Darlington circuits may
require some changes for
the specific radio they are
to interface. Fig. 3 ill us
trates a block d iagram of
the machine. The audio cir
cu its interface the rad io to
the phone line and the tone
decoder.

Remember, this machine
is not a re peater and cannot
be used to contact another
ham via a down link radio
path. The machine can only
transmit what it hears from
the phone Iine and send to
the phone line what the
pa tc h receiver hears . I
would be interested in hear
ing from a nyo ne who knows
about any si milar effo rts or
any improvements. Please,
SASE letters only.•
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WE'RE ROLIN
IN CRYSTALS!

2 Meter Crystals - $3.95 each
(10 or More - 83.50 each)

Quick Dellve'Y _

We Stock Crystals For:
Clegg Drake Icom
Kenwood Midland Regency
Standard Wilson Yaesu
18fayeUe Tempo VHF Eng

(Custom Crystal Orders Accepted .)
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