
The Porta-Peater
the Instant Communicator

- quick and easy does it

Photo A. Field Porta-Peater hookup with FT-227 and Tempo VHF-T. This Porta-Pearer is housed in
a minibox on a 19" rack panel (original prototype)
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Emergency situat ions al
w ays seem to happen

where there is limi ted re
peate r cove rage ava ilable
o r l imited HT range, or
when no one's HT has a
cryst al fr eq uen cy whic h
mat ches a nyo ne e lse 's
(sound fam iliar?). The Porta 
Peater! so lves these prob
lems and provides capabili
ty and ve rsa til ity beyond
any commercially-avai l
able repeate r package 
and for a lot less money.

The system is an audio
d riven command and co n
trol modu le which takes
any two rigs and converts
them into a QRP, frequen
cy-ag ile, VOX-driven re
peater with CW IDer, hang,
and cycle timers. All this
with absolutely NO modifi
cat ions to any of the radios.
All connections are made
via the available aud io in
put and output jacks on the
radios. You can run any
mode, any band , c ro ss
band, etc. Do whatever
your heart desi res! You are
limited only by your imagi
nation and the FCC for
Porta- Pester app lications .
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Fig. 1. System la yout shows how simply a portable system
can be constructed.

,

is composed of six basic
fun ct io ns: a lo c a l m ike
amp. VOX ampli fie r, VOX
trigger. rese t timer, 10 timer.
and a selectable fou r-mes
sage PROM CW IDel. All
ci rcuit symbols are on Figs,
2 and 3. Audio from a re
ceiver source is fed into an
inpu t t ra ns fo rme r (T1 l,
wh ich provides a voltage
transformation of 5-t0-1 to
dr ive the LM 3900 amp (sec
tion U1A), and the audio in
pu t of the transm itt er. The
lM3900 is a quad Norton
cu rrent-mode amplif ie r .
U1A and Ul B fo rm the VOX
svstern. The VOX a lso can
be triggered by clos ing the
local PTT contact. which
removes U1A pin 3 cunent
bias and turns the VOX on.
R2 and C1 form the hang
timer components for VOX
hold-in.

LOCAL. II ,K[.-•

Circuit Description

The Porta-Peater ci rcuit

emergen cy usage of the
Por ta-Peater is based on the
fa ct that you don't know in
ad vance what bands on
which you may be sett ing
up a repeater(6, 2, 1-1 /4, 3/4,
etc.I a ca rload of duplexers
in one's back seat ge ne ra lly
is not appreciated by the
fami ly, Also. it ain't cheap!

The Porta-Peater wou ld
be ext remely effective in
hoo king up a VHF li nk into
a low-ba nd rig command
center via a repeater, with
easy crossband communi
ca tions. Since the system is
VOX driven. you could cre
ate mult iple-rig and repeat
e r systems in any configura
t ion needed . Just keep a
supply of audio jumper ca
bles handy.

Photo B. Inside view o f first un it from Photo A. CW lDer
takes up most o f box . Control system ;'0 in front.

Theory of Operation

The basic concept be
hind the Porta-Peater was
the creation of a repeater
by tak ing any two readily
available amateu r radios.
One rig acts st rictly as a
rece ive r and the othe r as a
t rans mi tte r. Fig. 1 is a
sc he ma tic representa tion.
One rig (any band/mode) re
ce ives an incoming signa l; it
is taken off the external
speaker jack and fed into
the Porta-Peater. Here it is
ampli fied . and the aud io is
used to trigge r the other
rig's t ransm itter (a ny band!
model line via t he Porta 
Peater VOX. Incom ing au
dio also sta rts the time-out
timer. A se para te interna l
timer contro ls the CW IOe r
cycle . Porta-Pester is an in
terface link between t he
audio output jack of one rig
and the microphone jack of
the other rig.

If you use two 2-meter
rigs. a duplexer is not neces
sa ry since separate TX and
RX antennas work quite
well with about 40 or so
feet between them at QRP
levels. The quality of the
part icular rigs in use (front
end specs) determines indi
vidual antenn a-spacing re
quirements. Al so. since the

a repeater o n t he a ir as fast
as yo u could hook up two
audio cab les and two an
tennas.

Porte-Pea ter I wa s a
hand-wired, non-reproduc
ible model with diode ma
trix IDer. Def inite ly not t he
stuff a rticles a re made of . It
wa s ugly, but it did work
and work well. Porte-Peater
II had a nice PC B layout
with a new PROM CW IOer.
It looked good. worked
lousy. Six months (pa rt
tim e . with s p u r ts of
midnight-oil genius) were
spent c rea ting Porta-Peater
III which looks good. works
well, and is capable of be
ing reproduced by other
hams. Photos C and 0 show
a boxed unit. and Photo E
shows a rack-mount ver
sro n.

A complete Porta-Pea te r
should run you less than
$100 for a ll new parts in
cludi ng an enclosu re (but
no printed ci rcuit board).

Photo A shows a Porta
Peater field repeater in ac
tio n. Notice the simple in
sta lla tion. This one is set up
on two meters.

Birth of Porta-Peater

The idea for Porta-Pester
came from AC2A's desire to
be able to erect an instant
repeater at hamfests o n a
frequency fitt ing most of
the HTs in use that da y.
Si nce one could never be
sure who wou ld be along o n
the day of a hamfest . there
was no way of knowing
whose rigs would be avail
abl e to build into a tempo
ra ry repea te r. This meant
no modificat ions could be
made to anybody's un it. Al
so. we were too cheap to
want to invest $600 in a
fixed-frequency re pea ter
fo r what basic a lly was jus t
playing around .

Photo B shows the first
Po rta-Pea ter. It was a sim
ple co ntro l syste m with
IDer capability bu t limited
ti mer abi lity , It wa s se t up
at a local Phil adelph ia ham
fest us ing a Tempo VHF
One-Plus. a Yaesu FT-227R,
and two separate l arsen 5/8
wavelength antennas about
fifty feet apart (one on the
ground, the other about 10
fee t up) . Both rigs were se t
to low-powe r output. Fan
tast ic! Everybody liked it
and used it. We switc hed
frequencies . sp lits . You
cou ld do whatever you
wanted . with limitations
depending on what rigs you
used. not the repeater con
trol

Passersby suggested us
ing spl it band/mode. etc.,
and its a pplica tion to emer
gency usage. This thing was
really more than just a toy.
It had the mak ings of being
the basis for an instant emer
gency repeater system. with
super possibilities. With the
Porta-Peater. you co uld put
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Fig. 2. Schematic of command and contro/logic for the Pons-Pester.

U1 A outpu t is normall y
low, wh ich defeats the 555
t im er, U2. The presence of
an aud io signal at U1A pin 2
shifts pin 4 to vee and en
ab les the t imer. U1 B inverts
the audio signal and pro-

vides a neg ati v e pul se
through C3 and tr iggers U2
on, wh ich is the 1-minute
(adjustable via R9 and C7)
time-out timer. and drives
PTT relay RY1 on. Time-out
timer U2 resets every time

the VOX reset line goes low .
02 serves to isola te U2
from spikes due to RY1
ope rat ion.

Q1 is a relay d river driven
by the CW 10 source. The
emitter follower is held rea-

sonably high between 10
pulses by R23 and C15. The
5-mi nute 10 timer (adjust
able via R24 and C17) is
keyed by the VOX but is not
reset by the VOX. When the
5-minute timer runs out, if

Photo C. Front view of the third version unit with fou r se
lec table IDs.
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Photo D. Ins ide view of the same unit shown 10 Photo C.



Fig. 3. Schematic of CW lDer. Any lDer can be used with the basic system shown in Fig, 2.
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sure is a matter of personal
choice. The only require
ment is that it be rea son
ably rf t ight . The last thing
you need is rf floating
a round inside an a udio-fre
quen cy-control system

Cable Assembly

Two interface ca bles a re
required to use the system
O ne is a shie lded audio line
and the o t he r is a four-con
duc tor m icrophone push
to-talk line . Since norma lly
you will use the Porta-Peat
e r physicall y close to the
two rigs fo rming the re peat
er pa ir, a sho rt conve nie nt
lengt h is a ll that is needed.
Two-foo t le ngths a re a good
sta rt ing po int .

Most ne.... e r transceivers
use subminiatu re jacks fo r
external speake rs. The jack

No clock
No count
No da ta
No audio
No tr igger

Possible Cause Fix
1. leaky tanta lum 1. C7
2. leaky tantalum 2. e17
3. lM3900- low gain 3. l M3900, or

at Vee remove pro tect ive in-
put diode to raise
vee by 0.8 V
aa. 4011
4b. 4020
4c. 825126
4d, 4011
4e. 2N2222,
MP56516
5. LM309K5. Poor voltage

Regulation

4.
4b.
40 .
4d.
40 .

Symptom
1. Erratic time out
2. Errat ic 10 timer
3. Erratic VOX or

distorted aud io

4. No 10

5. Errat ic ID

conta ins a ll of the com
mand , cont rol , and 10 func
tions. All signa l 1/0 , ground,
a nd pow e r buses a re
brought out to a standa rd
O.156--inch, 22-pin edge ca rd
connector. The d aughter
board in terfaces to t he
mother boa rd via the con
nector, or you ca n hand
w ir e t he t wo bo a rd s
together.

The dau ghter board has
the TX LED, a ud io input
jack , PTT output jack, loca l
mike jack, Hi-rnessage-se
lect switc h, a nd I Detest
switch mounted on it. This
approac h makes for a de
sign that can be put in vari
ous e nclosures easily with
out rewiring. Pho to F shows
how jumpe r wires were used
instead of a daughter boa rd.

The selection of enclo-
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you can buil d the system
without any IDer at a ll a nd
use voice 10.

The ci rcuit as designed
uses an iso la ted single-pole
re la y for switching. De pend
ing on you r radio, you ma y
have to use an SPOT relay
fo r electronics-switched ra
d ios to move 12 volts from
the RX to TX e nabl e lines.
For rela y-switched rigs,
simp ly use the SPST to com
plete the relay c ircu it in
you r radi o,

Construct ion

The latest ve rsi on of the
Porta-Peater is mounted o n
two printed circuit boards,
a mother and a daughter
boa rd. The mother boa rd is
shown in Photo F. Mo st of
our units used a ha nd-wired
panel instead of a daughter
board. The mothe r board

• 0< ,
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-.

the Porta-Peater is no t in
use, U1C inver ts the fa lli ng
pin 3 pulse and prov ides a
positive trigger output to
turn on the CW IDer, which
in turn d rives Q1 on and
turns on the transmitter fo r
the final 10 as required by
the FCC.

The CW IDer is based on
a n 825126 PROM, which is
a 4-by-256 device. In the
PROM, 1 bit is a dit a nd
spac e, 3 bi ts a dash a nd let
ter space, a nd 7 bi ts a wo rd
space . Th e message is
played back from memory
by being seq ue nt ia ll y ad
dressed by the 4020 binary
counter dri ven by one hal f
of the 4011 in a n osc illator
mode. The par ticular 256--bit
message grouping is select
ed by switching pins 12, 11,
10, o r 9 of the 825126, The
output is co mbined wit h
the cloc k signal in the re
maining NAND of 4011 and
available as a tone at the
10k pot. The output is ad
justed to provide d rive as
needed .

Burning the messages in
to the PROM is not part ic u
larly easy unless you a re
equipped to do it properly.
If you don' t have a PROM
programmer, it is best to
bu y a chip a nd have th e
suppl ier burn the memory.
Any IDer will work with the
Porte-Peeter (i.e., d iode ma
trix, or other PROM/ROM
types) as long as a n audio
output signa l a nd a n exter
nal trigger inpu t line a re
available . The o riginal
model used a VHF Engi
neering kit. Alternat ively,

Photo E. Reck-meum version of the Pons-Peetec
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Fig. 4. A troubleshooting chart o f symptoms, causes. and
possib le fixes.
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test. and you are f in ished , If
th ings do n' t seem al l peach
es and cream, perfo rm t rou
bleshooting procedures.

Troubleshooting

If you r unit does not
function, use the fail/cure
list in Fig. 4 and you sho uld
be able to home in o n the
prob lem in a few minutes.
(This list assumes that you
have previously looked for.
broken co nnec t io ns and
bad so lder jo ints and taken
corrective action.I Before
tak ing apart your unit, be
sure you have chec ked and
tried the full range of ad
justments on all the pots for
gain, o utput . and osci lla
tion on the Porta-Peater.
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Fig. 5. La yout (a) shows a t ypical 2m hookup, and(b)a 3-band input command center. All in
puts show up on 146.94 o ut. Mode has no effect on the system (i.e., CW, SSB, FM).

Photo F. Populared printed c ircuit board with externall y
mounted lDer on right side. Fina l version was all on one
board.
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on the audio input o f the
Pona-Peater is also sub
miniature. Therefore. make
up or buy a shielded jum per
with subm in iature connec
to rs at both ends. In order
to cover more possibilities,
you m ight want to purchase
several connector convert
ers to change the subm inia
tures to Pl-SS or whatever
you have. Remember, the
cab le must be shielded ,

The Porte-Pester uses a

standard -t-p !n. screw-o n
microphone plug. Again ,
most new rigs use th is type.
al so. It is important that
you m ake up th is cable with
the proper pin assignm ents.
If you know in advance
with which rigs you m ost
l ikely will be using the
Porta-Peater. you can m ake
up a couple of dedicated
jumpers. Al ternat ively, a
small minibox can be made
wi th a te rmi na l block inside

and the proper jumper as
signments made for the rig
to be used. Fig , 6 shows a
possible design. This ap
proach permits fast and
easy field changes, Again,
use only sh ie lded cable.

Circuit Assembly

Figs, 2 and 3 show the en
tire ci rc u i t for Porta-Pes ter
III. PCB con st ruction is
recommended bu t not re
quired . (A commerc ial ly
m anuf actured PC B is ava il
ab le for purchase; w rite
WA2BH B or AC2A fo r infer
mation.) Any type of perf
board assembly is f ine. l ay
out is not crit ic al except for
isolating the inpu ts and out
p uts of the high-ga in
l M 3900. Parts subst itu t ions
can be made except for the
low-leakage tantalum ca
pa citors. These must be
used where specified be
cause otherwise the circuit
performan ce will be de
graded or it will not work at
all.

Alignment and Adjustment

The ad ju stments of the
audio gains o n the Porta
Peater are set to the partic
ular rigs it is connec ted to .
Sim ply hook up two rigs as
per the schemat ic in Figs. 1,
2. and 3. Apply power and
ad ju st for best aud io . Select
your 10 m essage. push to

Field Hookup

In a field installation. all
that is needed is two r igs
and a 12-volt so urce to set
up a Po rta-Pester repeater.
Remember, you can config
ure any setup you wi sh by
proper interco nnect io n of
the aud io output and mi
crophone PTT lines to the
rigs in use. The Po rte-Peeter
gives you the capabi lity to
set up a reasonably soph is
t ic ated com muni ca tion s
network based sim ply on
w hateve r random co llec
t ion of amateur rigs hap
pens to be availab le in any
emergency situation. Fig, 5
shows some configu ration
possibilit ies,

Fo r a typica l 2-meter
QR P repeater setup, fol low
these instructions:

1) Select the rig to ac t as
a receiver.

2) Set the desired input
frequency on this unit.

3) Run a jum per f rom the
external-speaker jack of the
receiver rig to the audio-in
put jack of the Porta-Peat

e"
4) Connect the PTT-mi

cropho ne-o u t put jack of
the Porta-Pester to the mi
crophone-input jack of the
rig selected as the tran smit
ter. Make sure all ground
audio and switching lines
are wired correc t ly; other
w ise the system w ill not
work o r could d amage the



Fig. 6. A iumper box will so lve the prob lem of a fistful of
audio cables. Use shielded box and cables only.
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Follow-Up

I w ill glad ly answer any
q uest ions on the Porta
Peater. but you must in
clude an SASE if you expect
a response. Please rem em
ber, I'm a ham, not an elec 
t ro n ics eng ineer, so the
quality o f answers must be
gauged accord ingl y . 73s,
and I hope you have as
much fun with your Po rta
Peater as we have had with
ours.•

repeater that w as no less
f req uency agil e!

Well, the Pocket Porta
Peater is in development. It
uses a lower current dra in
lOer, advanced rc vo x sys
te m, is smal ler in size, bu t i t
does cost more (unfo rtu
nately, som e sm aller parts
cos t more than the ir bigger
brethren). However, if you
do n't need to carry a re
peater in your pocket, the
present versio n represents
the best bet.

madly squea ling, w alk the
ground-level antenna away
until the sq uealing stops.

In severe space-l imita
tion situat ions, w e some
t imes put an attenuator in
the receiver t ransm ission
l ine and el im inate desensit i
zation by lessening receiver
sensit ivity. It is very easy to
get rad io coverage of a
hamfest (i.e.. severa l acres)
when a 10- to 2o-d B pad is
ahead of the receiver.

O pera ting Notes

One of the th ings dis
covered in using the Porta
Peater with various 2m rigs
was how really poor many
amateur and commercia l
transceivers are in terms of
the ir rf tigh tness. Several in
stances occurred where we
thought the Porte-Pes ter
was not perfo rm ing right
and w as caus ing problem s
but found out that it w as a
manufactured rig which
wa s at faul t. M ic rophones
with unshielded cables, no
12-volt lead rf bypassing,
and plastic cabinets o r face
plates all co nt ributed to
problem s. In a high-density
rf envi ronment (l ike the
Dayton Hamvention), a rig
which is not tru ly rf t igh t
will gi ve a lousy perfor
mance.

Therefo re, if the Porta
Peater exhibits problems
which could be cont ri buted
to rf leakage, check the r igs
you are using first . A t ight
enclosure, with shie lded
and bypassed leads, wi ll
make a wo rld of di fference.

Pocket Porta-Peater!

Th e d ev el opmen t and
co nst ruct ion of thi s unit
w as real ly a challenge for
us. Genera l ly, it w as fun
(al tho ugh WA2BH B seem s
to have less hair now than
at t he beginning of this proj
ectl ). How ever, since the
Porta -Peater w as designed,
Ieom has, o f course, com e
out with its new IC-2A syn
thesized HT. So. if w e had a
m in iaturi zed Porta-Peater
and two IC-2As, we- l iteral ly
co uld have a pocket-sized

In our f ie ld tri al s, it did
not Seem to m atter w hich
ante nna w as used for re
ceiv ing o r transmitting You
probably w ill w an t to t ry
the different combinations
for yourself in case there is
some increm ental im prove
ment fo r a pa rticular loca
t ion. Under any ci rcum
stances, the two antennas
should be sepa rated as far
as possible or unt il desensi
ti zati on ceases. I often
bring up the Pcrta-Peater
before lay ing ou t the anten
nas, then, while the rig is

Antenna Setup Hints

If you want f req uency
agil it y and you are not us
ing a duplexer, all o f you r
iso latio n comes from anten
na separati on. O ur standard
set u p USeS two 50-fo ot
lengths of RG-8 coax and a
pair of 10-foot poles. O ne
pole is alum inum, the o ther
is bamboo. The two po les
are lashed together, w ith
the bamboo on top. A ver
tica l dipole is made from
the RG-B by turning down
the bra id 19 in ches leaving
the insu lated cente r con
ducto r as is. This form s a
bazooka d ipole for one an
tenna; t he l arsen 5/B wave
length is used for the other.
A 1/4 wavelength can be
used, but in either case,
ground-level mounting is
em ployed .

units. Set up the t ransm itter
frequency.

5) Apply +12 volts to all
units.

6) Set the receiver squelc h
to the desired trigger level .

7) Ad ju st the receiver vo l
ume cont rol (w hen receiv
ing a signal) to a level whi ch
doesn't overd rive t he Porta
Peater and distort the trans
m itter signal (a qu ick o n
the-ai r check is best ; mon
itor with an HT).

8) Turn the vo lum e on the
t ransmitter r ig to low o r off
(volume, not power).

9) l ocate antennas for
m in imum interference and
overload (See Antenna Set
up Hmts.)
10) O perate and en joy !
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