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NEVER SAY DIE

Ham Jamming

The service nets on 40m have been
having troubles with jamming . . . cat-
calls . . . music ... the works. Hope-
fully, all involved will recognize there
iIs much to be said on both sides of
this controversy, although the situa-
tion may look black to one side and
white to the other.

The net ops feel they are spending a
lot of their time and money providing
a valuable public service and that this
should not only be appreciated by
other amateurs, but they should get
some cooperation, to boot. The nets
are, in fact, providing valuable services
in many instances and, if all amateurs
would cooperate, could be of tremen-
dous value as a public service and as a
proof of the value of amateur radio.

On the other side are ops who are
indignant that any group has the
audacity to “‘own’ a frequency. The
frequencies are free and open to any-
one and they get madder than hell
when a net opens up and demands
they move off the net “frequency.”
Then again, there are also those ops
who feel that anything organized
should be destroyed. If anyone is
doing good or being helpful. they
should be stopped. In the past these
people have broken the noses off
statues, burnt books, shredded paint-
ings and smashed babies in front of
their mothers. .. they are still at
work, even in the hambands, making
life miserable for as many people as
possible.

What is the answer? Or better, what
are some answers? May | suggest some
possible avenues for the service nets.
High on the list 1 would put PR. PR
on the air ... courtesy above and be-
yond the bounds of reason. PR in the
media . . . see that the editors of ham
magazines and club bulletins get info
on services rendered by the nets. As
an editor | can affirm that this PR has
been sadly absent in the past. With
only a little effort and organization
any or all of the nets could have had
considerable coverage In /3 ...and
probably the other magazines as
well . . . perhaps even with monthly
columns. PR is the name of the game.

The recent appeal to the chairman
of the FCC for help in fighting the
jamming of one of the nets did not
seem to fall on receptive ears within
the FCC . . . and seemed ill advised to

EDITORIAL BY WAYNE GREEN

me. One of the basic benefits of the
amateur service has been our boasted
ability to be self-policing . . . so when
we tun into a problem we make a big
stink and put the pressure on the head
of the FCC for help. Nuts.

Is it really impossible for us to be
self-policing? Must we turn to the
FCC to police our bands and solve our
problems ... . recognizing that there is
more than a little possibility that our
problems are to some degree self-
generated? Are the net members really
impotent to help themselves? Have
they no possible way to organize a
system for locating jammers and
quieting them? 1 think all of us
recognize that this is ridiculous on the
face of it.

If we find that our nets are being
jammed we have to do something
about it. The techniques for locating a
jamming station are not all that diffi-
cult for us. Direction finding is simple.
Not only is 1t simple, it is fun. Once
the offending amateurs have been
located there are several ways of
handling the situation. I do not think
that brute force should be called for
except as a last resort . .. cutting of
feedlines, pins in coax, bloody noses
should be avoided.

There is no reason why illegal acts
should be necessary to stop jamming.
The great percentage of jammers will
stop their nonsense once they have
been uncovered. The few remaining
bad guys should listen to reason if
visited by a committee.

Isn’t that better . .. and more satis-
fying . . . than asking the FCC field
engineers to spend the incredible
amounts of time it takes them to
chase down our jammers? Let’s do it
ourselves.

Repeating Non-Amateur Stations

The regs are clear on this. . .1t 1s
illegal. Yes, | know that some of the
two meter repeaters are set up with
tone coding which connects them to
the time signals from CHU. I don't
see the harm In this. . .and [ certainly
appreciate the utility of it. I spend a
lot of my time within range of a two
meter transceiver and a lot of it out
of range of a short wave receiver.

By now everyone must be familiar
with the time signals from CHU. . .on
3333 and 7335 kHz complete with

ticks every second and voice
nouncements every minute.

Another popular public service
that is being toned on by some
repeater groups 1is the Weather
Bureau broadcasts on 16240 or
162.55 MHz. depending on where
you are located. There are over 60 of
these stations around the country
and they play tapes of the weather
report continuously. . .and most of
them update it every half hour or so.

Perhaps we should give some
thought to proposing an official
change of the regulations to permit
short rebroadcasts of public services
such as these.

dl-

New 73 Staffer

Keith Lamonica W7DXX has joined
the 73 staff in the position of
Managing Editor. Keith has been quite
active in FM, having set up repeaters
recently in Oregon and Tennessee. He
1S also quite interested in DXing and
will be working hard to organize some
13 DXpeditions. Say, would it be
possible to have a “"DXpedition of the
Month?” Let’s see, Bajo Nuevo in
November — maybe Serrana Bank in
December — Cayman Islands in
January — Grenada in February — and
on around the rarer Caribbean islands.
Hmmm?

Keith is hopelessly addicted to ama-
teur radio. In the short while he has
been with 73 he has gotten one
repeater on the air and is almost up to
DXCC from Peterborough. He's got
several more repeaters in the works,
together with a lot of interesting
repeater functions, so the amateurs in
northern New England will have some
advantages over those elsewhere, being
able to down link.

Why the FCC Hassles Hams

A recent rash of harassments of
hams by the Michigan FCC Engineer
in Charge, who seemed to have noth-
ing better to do with his government
financed time than to demand log
books from FMers, made me wonder
why he wasn’t devoting some of his
time to trying to clean up the CB
problem which 1s really miserable in
his particular area.

A letter from an amateur who
works in broadcasting and who has
asked not to be identified explains the
situation. He talked with a pair of
FCC field engineers and they said that
they could care less what happens on
2m FM. . .that if anything illegal was
going on they depended upon ama-
teurs to take care of it and, at worst,
if reported to the FCC, they would
look mto it. They also do not check
CB. They do check the broadcast
stations in great detail, running audio
proof of performance; they checked
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wo-way commercial users for fre-
uency and. proper operation. But
hey just don't c¢heck the CB band
ccause i they do catch a violator it
1st means more work tor them. With
1¢ broadcast and business band they
re dealing with intelligent and respec-
ible people when they issue a cita-
on. With CB they are dealing, more
ften than not, with idiots. To make
1weir job easier they just don’t mess
1th CBers.

This makes sense, even i1f it 1is
bviously unfair. Perhaps the FCC
ceds a staff of field engineers just to
heck up on CBers?

tandard Repeater

Standard Communications has been
orking hard to firm up the design on
repeater package for a complete two
ieter repeater station. In early May
1ey announced that production had
arted on the first run of the units
1d that the first deliveries were
‘heduled for early July, parts sup-
iers willing. The basic units are the
fandard model 803 commercial VHF
ansceiver boards and the transmitter
ins ten watts output. There i1s a mike
ck ftor a regular Standard micro-
hone and a speaker jack for an 8Q
eaker.

The whole package will sell for
595! At that price the number of
vo meter repeaters may start zoonr
g. That 1s mighty attractive for a
ympletely solid state unit, Many of
e Progress Line repeaters may
1ange to solid state — it does hold
omise of needing a lot less main-
nance. It is a bore to get to the top
"~ your mountain through six feet of
ow to put in a new pair of 6146's
hen the old ones go soft.

Will the new repeaters sell? Well,
e day they were announced by
andard there were at least three rush
ders placed.

aw FM Transmitters

A letter arrived the other day from
iternational Signal — the same com-
iny that makes the fine Clegg equip-
ent. It seems they were considering
gxing some little transmitters avail-
le to the amateur market and won-
red what the reaction to them
ould be. The reaction of the others
ho received the mailing must have
en about like mine ...l sent in a
ieck immediately for a bunch of
enm.

The little rigs arrived in due course
id they are fascinating. They are
mplete with crystal and micro-
1one. All you have to do 1s connect

to an 8-volt battery and antenna
1d you are on two meter FM — or six
eters — or even ften meters. There
¢ three different models.

JLY 198972

transmitters are quite well
built. They use an & MHz crystal
oscillator. run the rf through two
triplers and a doubler. a bufter and
power amplifier — with an output of
0.1 watt. The mike is a small flat job
with high impedance output and feeds

The

into an amplifier, limiter and
Darlington amplifier to the phase
modulator,

The whole ng is 22 x 3 x | in. and
1s built on excellent PC board. With
that small size you could easily install
this in many of the receivers to make
a transceiver ... in a hat for conven-
tions . . . in a little tiny repeater pack-
age which would make it possible to
have a repeater in your car...etc.
The mind boggles.

The two meter transmitters will be
selling for about $33! Line forms to
the right . . . of me.

Equipment for 220 MHz

The Tempo 220 transceiver 1S
scheduled for deliveries starting in
July. This $220 AM-FM transceiver
should be exceedingly popular. A re-
cent poll in the midwest showed that
about 80% of the active two meter
group are planning on going on 220 as
soon as equipment is generally avail-
able.

The Clegeg 21 is scheduled to be
available about the same time. This
unit has some very interesting fea-
fures, such as using one crystal for
both transmit and receive. It will be
priced under $300 according to pre-
sent plans.

The Drake 220 unit will hopefully
be arriving from Japan in reasonable
quantities this summer and help a lot
more fellows get on the air. The price
is not firm on this one.

Surplus fans may be interested in
the Comco 278 transmitter-receiver
on sale by Fair Radio for $40. This is
probabk/ an AM job, but certainly can
be converted easily for the new FM
repeater service. It is tubes, and runs
from 6, 12 or 24 volts. It looks like
fun. It might be made into a low cost

repeater.

Tell Our Advertisers
You Saw It in 73

Unused Citizens’ Band?

The Electronic Industries Associia-
tion proposal for taking the amateur
220 band and turning it into a4 new
citizens band is even more curious
when vou look into the use that has
been made of the 460 MHz citizens
band. Here the rules are quite similar
to those proposed for the desired 220
band, yet activity is negligible in this
band. Most of the very few users of
the 460 band seem to be businesses
which could easily be moved to busi-
ness bands.

A chap | know has a repeater set up
in the 460 band, licensed by his wife.
He has the channel virtually to him-
self, even though he lives in a major
city. He says there are a couple of
other licensees for the channels he is
using, but only one has any activity at
all - a police department at a local
university.

Perhaps interested amateurs should
bring this situation to the attention of
the EIA and some of the congressmen
that are getting to pressure the FCC to
shove through the 220 band steal
from amateur radio.

Looking for Work?

If you would rather work for a ham
magazine than anything else, you
might think about the possibilities of
coming to New Hampshire and work-
img for 73. We are growing and ex-
panding and are looking for licensed
amateurs to fill several positions. We
have a spot opening as an advertising
assistant. This would pay on the order
of $75 a week or so. We can use some
help in the art department with laying
out pages and doing finishing paste-
up. This starts about the same rate. A
good typist for setting our type on the
IBM Composer would be worth a bit
more as a starter.

The pay is not great, to be sure, but
think of the fringe benefits — the gear
we get to play with here — the repeat-
ers we can set up — extra good deals
on personal equipment — even the
possibility of getting to go on a trip
now and then.

If you are interested please drop us
a line with your resume and tell us
about your ham background.

. . .Wayne

KC4DX OQSL ADDRESS:

Box 11555
Atlanta GA 30305

Please include IRC and SASE. DX
lops, two IRC and addressed en-{}
velope. Gorgeous color QSL card
forthcoming. Expensive. Also fan-
rastic certificate in the works.

T
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Why wont

Don Wallace

listen
{0 anyone
else?

W6AM doesn’t have to, since he began
using our professional quality VHF-
FM 2 meter transceiver with exclusive
Astropoint. The precise and powerful
Astropoint system actually blocks out
all interference. So when one of the
nation’s number one hams i1s having a
2-way conversation he won’t have un-
wanted interference.

Astropoint is featured on all standard
transceivers including 7
the rugged, 12 channel /
SR-C826M.

It’s not only a compact
mobile but even fully
portable with the addi-
tion of a battery pack.

And there’s a lot more
that appeals to Don
about the SR-CR826M

than just Astropoint. All silicon semi-
conductors with solid state circuitry.
Ten watts of R.F. output power com-
bined with low power consumption.
MOSFET R.F. Amplifiers and mixers.

And the list of features goes on.

Which is why Don Wallace hasn’t been
listening to anyone else lately. Not that
he’s choosy about who he listens to.
Just whose equipment he listens on.

N*

\ For complete specifica-

tions and the name of

your nearest dealer,
write:

STANDARD
COMMUNICATIONS
CORP.

639 North Marine Ave.,

Wilmington, Calif. 90744
(213) 775-6284




A MODERN

Part 2 of 3 parts

wo months ago we started describing our

frequency counter design, showed how
to use it, and gave a complete parts list. This
month we will provide the complete logic
and schematic diagrams, and describe how it
works, and next month we will have the
printed circuit board layout, parts layout
drawings, and construction and operation
information.

Figures 3 through 18 show the diagrams
of the various parts of the counter. To see
how these parts fit together, refer back to
Fig. 2, the block diagram, in last month’s
article.

0—20 MHz Input Circuit (Fig. 3)

This circuit is one of the most tricky
circuits in the counter, since it must convert
a variety of input signals, large and small,
simple and complex, into digital pulse signals
of just the right voltage and speed to operate
the counter. This job is considerably simpli-
fied by a Schmitt trigger IC, an SN7413N,
designed just to interface TTL digital logic
to the outside world.

SN7413

al SCHMIDT
I00pF  MOSFET TRIGGER
40673 :
D - [
4| ICl
"
[ 5] £
g 7 LOW FREQ,
L QUTPUT TO
l_ 47K +5V  INPUT
- /2w SELECTOR
+25V —— 0.1

Fig. 3. 0—20 MHz (low frequency) input circuit.
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Peter A. Stark K20AW
196 Forest Drive
Mt. Kisco NY 10549

VHF FREQUENCY

COUNTER

The low frequency input circuit starts off
with Q1. a 40673 RCA dual-gate-protected
MOSFET transistor which provides high
input tmpedance and a useful amount of
gain at a very low price. The input signal
from the HI-LO input switch is applied to
Gate GI1 through a 100K current limiting
resistor. Because of the diode-protected
gates, the 100K resistor allows inputs up to
S0V without damage to the FET.

The SK bias potentiometer varies the bias
voltage to gate G2 to allow the Schmitt
trigger, I1C1, to operate in the middle of its
range. The pot should be adjusted so the
voltage on the FET drain is about +1.3V
with no signal.

The 0.1 uF dc blocking capacitor reduces
response below about 20 Hz. For operation
below this frequency the capacitor could be
bypassed, but it performs a valuable func-
tion of preventing external dc voltages from
changing the bias on Q1.

VHF Pre-scaler (Fig. 4)

The VHF pre-scaler accepts input signals
from the low rf range up through about 200
MHz — depending on the IC’s you get — and
divides the input frequency by 10. This 1s
done by two special-purpose — and expen-
sive — IC’s.

[C2 is a high-frequency amplifier which
allows the use of quite low voltages. It is not
really needéd. In fact, to get the scaler to
work at 300 MHz and slightly above, it
shouldn’t even be used, since it limits the
high frequency response. But it is very useful
at lower frequencies, below about 180 MHz,
and it provides a good buffer for the really

TE-26 5
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Fig. 4. VHF Prescaler. NOTE: to extend scaler range to 300 MHz (with some loss of sensitivity)
eliminate all parts in dashed box, and jumper pins 2, 9, and 10 at ICZ2 socket.

expensive I1C3 against burnout due to high
input voltages.

IC3 is a special VHF prescaler IC made by
Fairchild just for this use. It replaces four
separate IC’s used in some scalers, and even
at $16 1s actually cheaper than the four IC’s
it replaces. This particular IC is rated to
work up to about 320 MHz, and some
samples may work even higher than that.

These two IC’s are ECL (emitter-coupled
-logic) IC’s, which need special interfacing
with the rest of the counter, which uses TTL
IC’s because of their much lower cost. This
1s done by Q2. a level shifter and amplifier
stage.

Input Selector (Fig. 5)

At first glance, the input selector may
seem a little overdesigned. Sure enough. it
could be replaced by a simple SPDT switch
to select the output of either the low
frequency input circuit or the VHF prescaler
and feed it to the counters. But to avoid
problems, that switch would have to be
mounted right on the p.c. board, near the
circuitry connected to it, and away from the
input leads to prevent the possibility of
feedback oscillations. To avoid the whole
problem of shielding the leads and switch,

IC4p
SIGNAL FROM C

LOW FREQ, INPUT ————| -
4.5-..;
ICag " IC4¢
47K | 9
2 8  _ TO COUNTERS
ol ' i 3
il

Sl

UE:

ue >
) I

T IC4 = SN7T400
SiGNAL FROM PiN (4 =+ 5V
PRESCALER PIN 7= GROUND

Fig. 5. Input selector.

we simply add 1C4, a quad 2-input nand gate
[C costing less than 40¢. which does the
actual switching. Now a simple SPS'T contact
on the HI-LO switch controls a small dc
voltage, which energizes either gate 1C4b or
gate 1C4d. A commercial counter would
probably solve this problem by using a
two-deck rotary switch with five inches of
shaft separating the two decks, with the
front deck switching the inputs between the
two input circuits, and the rear deck, neatly
positioned just above the circuit board,
controlling the outputs. But for our pur-
poses using 104 i1s a lot more practical unless
you have a switch factory next door.

Incidentally, we are going to use this trick
one more time later, in the time base
selector, where an SPST switch and two 40¢
(s do the work of a DPDT switch, five
coax leads, and a lot of headaches.

Counters, Latches, Decoders
and Overflow (Fig. 6)

Now we come to the heart of the
counter, where the actual counting i1s done.
This circuit 1s divided into five almost
identical stages, one for each digit displayed.
plus three extra flip-flops. Most of the work
is done by three types of MSI IC’s. The five
SN7490 IC’s (IC6, 1C9, IC12, IC15, and
IC18) are decimal counters which count,
digit by digit, the actual number of input
cycles.

As soon as a count 18 completed, it 1s
transferred into the five SN7475 latches
(IC7, IC10, IC13, IC16, and IC19) when a
strobe pulse arrives from the control circuits.
These latches act as temporary memories to
allow nonflickering display of the
even while the counters are reset

count
back to

13 MAGAZINE



NOTE: .""—________TﬁE_EnTnLTT_“‘T_“ﬁn_zn_unﬁr"—“rﬁ““i—'1 LATMP
< IS A GROUND CONNECTED - = | — e ool A VOLTAGE
T ST SHGND SN AT SERNEN s AUSUE S et
. 6 bcdef L] OVERFLOW
I L o efg ssvE obcdefg ] f l I LAMP
| IC8 : ici 'E't!ﬁ'
| . SN7447 | a SN7447 |olol | 10K Q3
| —— 2NSIT2
| { A B COD ‘:; A B CD [ e AAA
| 2 O F G | T 2 16 TR S
} : o e
| 16 o |e |is I 6 fio |s |15 I i B IC21b ey
| i A C D B : A C D B e ol SN7473
: STROBE FROM . Icv s ICI0 I ey J € K
| I3
| CONTROL clncurr.s_i SNT4ATS : -l SNT4TS —‘.IE..I Ll | 1] J o | 14 [ 3
| +5V 51 A C D B l"_? +5V¢ A C D B %_ | & I © | &2 '|
| Z I8 [T |3 T 2l |7 |3 = | ; | |
| : L I
| IC5g +5V | = o ey
Ll Lo I s |8 Ti : fizfs |e Tu S T e = 18 a
=Ty ol® B C D LA B €D S ST s +5V
| | s : IC6 | —ea __.J l ol ol sl snrars Y
o Ty L+ #
Eromweor T 1wol. °4 sN7450 | 1a| SN7as0 (elofel T kel
e 9 G e b
SELECTOR : c b i R 1 1 7 o O =
@) 2 | =
| 6 E'T'IﬂJE ‘z.:- 3 : a,r,m_j=_ E.:il 3 aos 1 I !
| | il ] .
o s JoSTARRL AN L STAGE D . e A WA NS
_I L—-. rY -
=i g 1 RESET B FROM RESET A [ SAME AS STAGE 2
COUNT ENABLE CONTROL CIRCUITS —
FROM CONTROL - =
CIRCUITS

Fig. 6. Counters, latches, decoders, and overflow.

zero by a pulse'on the reset B line, and then
take the next count.

The BCD (binary-coded-decimal) digit
from each latch is connected to the SN7447
‘decoders (ICS8, IC11, IC14,IC17, and 1C20),
which translate the BCD code into the
seven-segment code needed by the readouts.

The five stages of the circuit are the same
except for stage 1. Part of I1C6 (using pins 12
and 14) is instead replaced by an external
flip-flop, ICS5a. This is done because we need
a foolproof way of enabling and disabling
the counter fora 1second (or 1 millisecond)
intervals without disturbing the count or
adding extra pulses. This is done by the
Count Enable signal applied to the J and K
inputs of ICS.

IC21 keeps track of any overflow from
the last decade counter, IC18. If the number
of cycles counted during the time period
exceeds 99,999, IC18 sends a pulse to pin 5
of IC21la which turns on. IC21b acts as a

one-bit latch which then remembers this
condition, and lights the overflow light
through Q3.

ICS and IC21 are reset by the Reset A
pulse when the counters start on a new
count.

10 MHz Crystal Oscillator (Fig. 7)

The basic time reference for the counter
is an AT-cut series-resonant 10 MHz crystal
in a simple circuit using four gates from an
SN7400 IC. Although a 2 MHz or even 100
kHz crystal could be substituted (with the
saving of one or two SN7490 IC’s in the
time chain divider), it appears that 10 MHz
crystals are more stable and need less tem-
perature compensation. Besides, the 10 MHz
crystal provides a better signal for zero-
beating against 10 MHz WWV.

Time Chain Dividers (Fig. 8)

The 10 MHz signal is divided down to 1

kHz, 10 Hz, and 1 Hz by seven identical

SN7490'S, SAME

IBOO 560 74 | AS STAGE |
iC22d IC22¢ A bd %
12 ] 9
: S _io FROM. - nizltal el ol ol ja
2 3 10} MHz CRYSTAL == HIcrie e me e
33pF OSCILLATOR Ic23 B
NPO SNT490
Al EHJTEQ 5y S 2.3.6,7.10
I [ 3 " ® Rl
220 /1 lI PiN 7= GROUND ] J_
)'f' 10 MHz AT CUT OUTPUTS TO TIME
I.7-14 pF SERIES-RESONANT BASE SELECTOR
Fig. 7. 10 MHz crystal gscillator. Fig. 8. Time chain dividers.
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SN7490 decade counters. As mentioned
above a 1 MHz crystal could be used, in
which case simply omit IC23 and jumper
pins 11 to 14 in its place.

Incidentally, this is a good place to get
accurate frequency markers for calibration;
here is a partial list of frequencies available,
and where to get them:

10 MHz I1C23 pin 14
(Zero-beat against WWV, 10 MHz)
5 MHz IC23 pin 12

(Zero-beat against WWV, 5 and 15 MHz)

1 MHz IC23 pin 11
100 kHz 1C24 pin 11
50 kHz IC25 pin 12
10 kHz IC25 pin 11
5 kHz IC26 pin 12

(Zero-beat against CHU, 7335 kHz)

IC 30D
.‘.
(I KHz —~
wy
e
i -
= =
> o
: :
E"' 4
s 3
i
G liH —» =
w 5
Z S
E EDHI"

ALL IC'S- SN7400
PIN 7= GROUND

PIN |14= +5V

Fig. 9. Time base selector.

Time Base Selector (Fig. 9)

The time base selector receives 1 kHz, 10
Hz, and 1 Hz square waves from the time
chain dividers, and sends two signals, de-
pending on the position of the Hz-kHz
switch, as follows, to the control circuits:

Switch Position CR Output S Output
Hz 1 Hz 1 Hz
kHz 1 kHz 10 Hz

As mentioned earlier, the switching function
could just as well be done with a DPDT
switch, but this would require more wiring,
coax cable, and even so might cause some
problems. At the expense of two IC’s (IC30
and IC31, about 80¢), we simplify the wiring
and eliminate some headaches as well.

The CR signal at 1 Hz or 1 kHz is
eventually used to enable and reset the

8

SNT74Te

IC33a
oy A COUNT ENABLE *3V

- , TO IC6 a8 —

CR—9—{C | 2NSIT2 1§ 15
U RESET B
w 2 TO
d 2TK sm's
= T 5V SN7400
g. IC32¢

9 -I r

W SN7400 8
= IC32d
5 0
z i3 RESET A
& TO
e — +5Y SN7473'S

IC33
SNT4

0.0l uF
Q4
2N3IT2

LATCHES

Fig. 10. Control circuits.

counter, while the S signal is eventually used
to strobe data into the latches.

Control Circuits (Fig. 10)

The control circuits receive the CR and S
outputs from the time base selector, and
generate the count enable, resets, and strobe
signals for the counters and latches.

The best way to understand the operation
of this part of the counter is to look at the
waveforms generated. Figure 11 shows the
various signals which exist when the
Hz—kHz switch is in the Hz position (they
are slightly idealized — they don’t always
look quite so neat).

In the Hz position, the CR and S inputs
are both 1 Hz square waves, though they are

jo— 2 SEC —f
RC ] |
5 L
COUNT |
e | | SEC e ey
PN  — -
ReseTe || N 1
RESET A | | | |
X b—2 SEC— |
@ OUTPUT
OF IC33b L i - a
STROBE | | | |
St !
| 1
. |
- I- J_ :
| o
S EE
o

e—2 SEC—

| COMPLETE
MEASUREMENT

Fig. 11. Control circuit waveforms in the Hz
measurement position.
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out of phase. The count enable flip-flop,
IC33a, flips back and forth at a rate of one
cycle every 2 seconds. One complete mea-
surement takes 2 seconds, as shown. First,
the count enable signal goes plus for one
second, during which time the counters
count the input cycles. At the end of the
first second, the count enable signal returns
to zero, and a short positive strobe pulse
strobes the counter outputs into the latches.
A half-second later the reset A and reset B
pulses reset the decimal counters and over-
flow flip-flop, in preparation for the next
count.

In other words, although the actual count
interval takes only one second, a complete
measurement takes two seconds, and the
decimal readout i1s updated only once every
two seconds.

As shown in Fig. 12, the control circuits
work quite differently when the Hz—kHz
switch is in the kHz position. The count
enable flip-flop, 1C33a, flips back and forth
and goes through a complete cycle in two
milliseconds. The counters count the input
frequency for one millisecond, then the
count enable signal returns to zero, and the
counters stop. One-half millisecond later the
counters are reset back to zero, in prepara-
tion for the next count. In other words, the
counters take 500 complete counts per
second, each cycle of counting taking a total
of two milliseconds.

But the big difference i¢ in the strobe
pulse. Instead of coming every two milli-

1720 SECOND 1/20 SECOND
‘ - = 1/1000 SEC 4’

RC w8 S S0 g
5 i f == ]
COUNT N, OB e N e W S, R
ENABLE = I-HH!I-'DGEEE

IC32 = LI L) == LJ
PIN3

RESET B Il n--1 N fl=--__N
RESET A o M === U=-- U
Q QUTPUT i =2/1000 EE:: ==

OF IC33p — —
STROBE : n = 4

il-'lflﬂ SEC=| COMPLETE MEASUREMENT --—-.

T LT

o m w——
paSpeesmp——— T

RESET
e}

-
w
L]
w
ax

RESET
RESET
RESET
COUNT —

Fig. 12. Control circuit waveforms for the kHz
switch position.
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AVAILABLE FOR THE FOLLOWING
2 METER TRANSCEIVERS

Drake
Regency
Standard
Swan
Varitronics
Unimetrics
Tempo

Sonar

Clegg

Ross & White
Y aesu
Gladding

SBE
Simpson

WRITE FOR NAME OF NEAREST DEALER

CRYSTALS

the “long playing” crystals
BOMAR CRYSTAL COMPANY

201 Blackford Ave., Middlesex, N. J. 08846
Phone (201) 356-7787

FRECK RADIO SUPPLY

38 Biltmore Ave., Asheville, N.C. 28801
(704) 254-9551

Serving the amateurs for 43 years

Large Stock of Used Equipment. FREE list
upon request. We stock Collins ® Drake @
Galaxy ® Kenwood ® Signal One ®Swan
® Tempo ® Hy-Gain ® Newtronics ® Several
Others.

BEFORE YOU TRADE — TRY US!

Bank Americard — Master Charge
Tenny Freck W4WL — Sandy Jackson Mgr.
Harvey Nations W4VOV

MINIATURE
SUB-AUDIBLE
TONE
ENCODER

® Compatible with all sub-audible tone systems such as
Private Line, Channel Guard, Quiet Channel, atc,

® Glass Epoxy F’EE. silicon transistors, and tantalum electro-
lytics used throughout

® Any miniature dual coil contactless reed may be used
(Motorola TLNG6824A, TLNG67098B — Bramco RF-20)

® Powered by 12vdc @3ma

Use on any tone frequency 67Hz to 250H:
® Miniature in size 2.5x.75x1.5"" high
® Wired and tested . . _ . . .. $£14.95
® Complete less reed (Available in 33 fregs. for $17.50 ea;
® Dutput 3v RMS sinewave, low distortien
Postpaid — Calif. residents add 5% sales tax

COMMUNICATIONS
SPECIALISTS

P.O. Box 153, Brea CA 92621 |
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.ﬂ_———____-#

seconds, strobe pulses ¢ome only 1/10
second apart, ten per second. Thus, even
though the counters take 500 counts a
second, only every fiftieth count is actually
displayed. A complete measurement there-
fore takes a tenth of a second.

This i1s done intentionally, to make sure
that the display flickers at a 10 Hz rate if the
frequency is changing. This is important
when seven-segment readouts are used. Sup-
pose the frequency is changing very quickly.
As it changes, all seven elements in each
readout will be turned on, in different
combinations. If this happens very fast, it
appears that all the segments are lit — the
readout contains all 8’s. For instance, sup-
pose that the frequency measured is
16,999, 500 Hz. In the kHz position, the
display will read either 16999 or 17000. If it
alternates very quickly between the two
readings, then all seven segments in the
rightmost four readouts will be lit, and the
readout will look like 18888. The control
circuits purposely slow down the readout
strobe rate to make sure that the readout
flickers between the two values at a notice-
able rate.

Types of Readout Devices

Several different readout devices can be
used with this counter, depending on your
desires and the condition of your wallet.

The pc board 1is designed tor the
SN7447 'BCD-tﬂ-seven-segment decoders and
the RCA DR-2010 Numitron indicator
tubes. The interconnections between these
two units are shown in Fig. 13. The
Numitron tube i1s a 9-pin miniature glass
tube with seven thin lamp filaments, viewed
from the side, which plugs into a 9-pin p.c.
mount socket. It could be soldered directly
to the board, but that's not a good idea since
one of the seven filaments may burn out.
Because the readout is viewed from the side,
it’s entirely practical to put the tube right on
the p.c. board, and mount the board hori-
zontally in a cabinet. The decimal digits are
0.6 in. tall and quite bright. The price of one
readout tube is about $4.50 at the time of
writing, making the total for five tubes
about $22.50.

A slightly cheaper seven-segment minia-
ture readout device has heen advertised i1
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(COMMON) |, BRSO

Cu b ¢ d e q_)_.--—-'HUMITHﬂN
¥ |8 |5 |4 |3 |9 |s

5
q b
I3 2 [ e e [is |4 e| |l:

ET
I ————
§ 15V 3

SNT447

LAMP GROUND,
CONNECTS TO
<7 SYSTEM GROUND
ONLY AT POWER
SUPPLY

Fig. 13. Connecting the RCA Numitron (DR-2010)
readout.

several ham magazines under various names.
It works on the same principle as the
Numitron, but is mounted in a tiny 16-pin
package similar to a 16-pin 1.C., with the
numbers only 0.36 in. high. At the time of
writing its price is about $3.70, or about
$18.50 for a set of five. It can be connected
to the SN7447 decoder as shown in Fig. 14.

Both of these readouts have one slight
problem. At an applied voltage of 5V, the
current per segment in the Numitron is 25
mA, and about 8 mA in the smaller readout,
while the SN7447 decoder IC is rated to
deliver up to 20 mA. But the surge current
into an incandescent lamp filament when
first turned on is about 12 times the rated
current — the Numitron takes about 300 mA
surge, while the miniature type takes about
100 mA. Both of these values can overload
the SN7447.

One way to avoid this problem is to use
the SN7447A decoder, which is rated for
somewhat more current than the SN7447.
Another is to use less than 5V. Some people
suggest that the lamp voltage be taken from

.5V
+ OVERRANGE LED
" n 3 [SINGLE)
2200
|3

LED READOUT 3
IC21b
0 b c d & f g SN7473
i I3 |0 |8 [T 2 |
< < < |50 NOTE:
b2 2 214w WHEN USING LED READOUTS,
(7) A SINGLE LED OVERRANGE
13 hiz I ho la Lis |14 DIODE CAN BE CONNECTED
s DIRECTLY TOIC21bWITHOUT
+5y USING Q3, AS SHOWN HERE.
SNTA4T

SR

Fig. 15. Connecting the MAN-1, 10A, and
LED-700 LED readouts.
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TO LAMP SUPPLY
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I3 12 i i |9 i% 4
[
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SNT744T
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Fig. 14. Connecting the 16-pin miniature incandes-
cent readout.

an unregulated 3—4V. An excellent choice is
a full-wave rectified, but unfiltered, 3.15V
(see Fig. 17 for power supply connections).

Another problem is associated with the
high surge currents. The lamp voltage and
the ground connection for the SN7447 must
go directly to the power supply, separate
from the normal power leads for the rest of
the unit.

A really elegant, though more expensive
method is to use a light-emitting-diode seven
segment readout such as Monsanto’s MAN-1,
or -3, the Litronix 10A, or some of the
Hewlett-Packard units. At the time of
writing the minimum cost in unit quantities
is about $8.50 each ($42.50 for a set of
five), but many people feel that by the time
this article appears the LED price may be
close to the incandescent readouts.

The MAN-3 has a number height of about
0.1 in. while the MAN-1 and Litronix 10A
are about 0.3 in. Figure 15 shows the
connections from the SN7447 to the MAN-1
or 10A. Both LEDs are mounted in a
miniature 14-pin package similar to a 14-pin
I1C.

Both the LED readout and the miniature
incandescent readout are IC-like packages
which have to be viewed from above. This
means that it’'s not practical to mount them

. COMMON TO
5V 30mA LAMPS B i OTHER 16 LAMPS
(SYLVANIA
SESBOR . (® ®
EQUIVALENT) USE NO DIODE FOR
& hels s 5 VOLTS ON BULBS,
ADD ONE DIODE TO
A C D B «— DROP VOLTAGE BY

07 VOLTS ,TWO TO
DROP L4V,  ETC.

SEPARATE
LAMPGROUND

SNT4T5
LATCH

Fig. 16. Connecting four lamps to SN7475 latch,
to reduce cost.
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feature after feature

after feature

There's a new enjoyment horizon waiting on 420-450MHz,
an amateur band 7%z times wider than 144-148MHz!
Here's wide open space for the ragchewer— paradise
for the antenna experimenter. With half-wave antennas
only about a foot in length, ““dream beams’ —the kind
that literally drip with gain — become practical realities.

The highly knowledgeable repeater group has, of course,
had equipment operating in this band for years. How-
ever, SB-450, SBE’s exclusive, all-new FM transceiver
gives the amateur something he has long needed, equip-
ment with small size, convenience and performance char-
acteristics considered to be indigenous to the “‘DC"’
bands. It is certain that repeater and 450MHz band activ-
ity will be given a big boost with this fine unit.

Beautifully constructed, book size, the SB-450 has 12
channel capability, delivers 5 watis FM output. It's all
solid-state —no warmup — low drain from 12V car bat-
tery (operates on 115VAC for base station use with avail-
able accessory supply). Two sets of crystals are supplied
for repeater and simplex operation.

Try UHF! Try SB-450! Enjoy!
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Fig. 17. Power supply.

on the same board as the rest of the counter
unless you like to look down from above.
The best way to mount them is on a small
etched or perforated board which stands up
vertically right in front of the main p.c.
board.

Power Supply (Figs. 17 and 18)

A good power supply is a very important
part of any digital system. It must be well
filtered and well regulated. since integrated
circuits are very sensitive to noise on the
power lines. Most important, the power
supply voltage to the I1C’s should be between
+4.75 and +5.25V, and must not go above
5.5V orso to avoid damage to them.

The counter needs +5V at £5% regulation
at about 1.5A, +25V at about 10 mA for the
FET input amplifier, and a lamp voltage of
about 3V and roughly 1A if incandescent
readouts are used (LED readouts work di-
rectly off the +5V supply).

The simplest +5V power supply uses an
LM-309K 5V regulator IC, available from a
number of sources at a low price. Shown in
Fig. 17, all it has is a bridge rectifier, three
filter capacitors, and the regulator. Figure 18
shows an alternate design, which is capable
of somewhat more current output and there-
fore runs cooler. This design happens to be
the one used in our prototype, since it is
current limiting and short-circuit proof.

In our units, the +25V supply uses a 38V
center-tapped transtformer winding and a
simple full-wave rectifier. Since only about
10 mA of current is required, a 1000 uF

1/2A

100 Py
I8V CT
 50mA l =9+ 25V
*_L_ j000uF
A B 50V
t A XL
S0PIV =
215V TO NUMITRON OR
6.3V CT OTHER INCANDESCENT READOUT ONLY
1 1A NOT REQ'D. FOR LED READOUTS

Fig. 18. Alternate power supply.

rectifier circuit to give the same output
voltage; the p.c. board has room for the
extra two diodes in the bridge. In fact, any
transformer that will provide 20—30V of dc
will work. Regulation is not too important.

[f you use the Numitron or Minitron
incandescent readouts, the 3V lamp voltage
comes from a separate 6.3V center-tapped
filament transformer, as shown in Figs. 17
and 18. The two rectifier diodes mount on
the main p.c. board. If you use the LED
readouts, the transformer and diodes are not
needed.

Since the TTL IC’s are not only sensitive
to noise, but generate sharp spikes on the 5V
power line as well, adequate filtering is very
important. In addition to a heity power
supply filter capacitor, there are small 0.1
and 0.01 uF disk capacitors scattered around
the p.c. board, bypassing the +5V line to
ground. These are essential to eliminate the
voltage spikes as close to the IC’s as possible.
In fact, the two IC’s in the VHF prescaler
have 0.01 uF disk capacitors soldered di-
rectly under them, on the copper side of the
board, connected right on the two power
supply pins, just to keep out noise and
prevent problems.

In the third part of this article, we will
show you how the p.c. board is laid out,
where to place the parts, and how to hook

the whole thing up.
.. . K20AW

filter capacitor is enough filtering. Since 38V  note:

. - 5 x Circuit boards and paris for the complete
transformers are not that common, you may ... ter are available through Circuit Specialists,
use a 16V bell transformer in a bridge Box 3047 Scottsdale AZ 85251. e
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Make & Model Transceiver

S enclosed
VALPEY FISHER CORP. 1015 FIRST, HOLLISTON, MASS 01746

RRARR au@%@MMMWMW%&M@

IMMEDIATE DELIVERY

Why wait until next week?

ALL STANDARD REPEATER CHANNELS IN
STOCK AT ALL TIMES-NO_ BACK
ORDERS. SHIPPED FROM MASSACHU-
SETTS. YOU GET EAST MAIL* DELIVERY.

Crystals are available for the fD”Dwing *We realize that this is a contradiction of terms.
two meter FM transceivers at this special

price offer: Drake, Regency, Simpson,  crystals in HC-25/U holders for the 146
SBE, Sonar, Standard, and Tempo. Please  \jHz channels listed in the order blank are
specify the make and model transceiver available for

when you place your order so we can be f

sure to send you the correct compensated 75 h
crystals. Crystals are available for all ]“St $3 eac
other FM transceivers, for all bands. .. ®

please write for prices . . . very reasonable
prices. Repeater owners should ask about

. .plus 50¢ per complete order for postage

and handling.
our temperature compensated repeater
crystals.
Eastern customers may appreciate our fast mail service. .. it can save you days to weeks on your

order. Western customers may appreciate getting crystals that work on channel the very first time and
don’t have to be returned for further compensation to match your set.

Valpey Fisher — 40 long hard years of experience.
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“ Alp[v Fls“[n CORP. Dealers — Have we got a deal for you!!!
1015 FIRST, HOLLISTON MASS 01746




Cal Sondgeroth W9ZTK
800 Fifth Avenue
Mendota IL 61342

EXPERIMENTAL

SOLID STATE

VHF AMPLIFIER

cﬂuple of articles in the amateur litera-
ture have outlined the merits and
characteristics ot some of the relatively new
power transistors for VHF power amplifica-
tion.! .? The article by Franson is extremely
valuable: it describes characteristics and ty pi-
cal circuits with a good section on
impedance matching between stages and to
the output load.

After careful reading of some of the
published information, a 2N3866 transistor
was obtained. This type was selected mainly
because of its low cost and 1W output
rating. A watt of output at 2 meters puts a
solid state transmitter in pretty much the
same class as the little transceivers so popu-
lar for local contacts on the band.

While the circuit designs have been
worked out on paper, not much has been
shown on the practical construction

methods required to obtain maximum effi-

Ql c2
2N3866

)

INPUT Ll

) (S

/77

RFCI

+|2

Cl .00l uF FEED-THRU vDC
CZ2 4-30 pF CERAMIC TRIMMER
C3 1=30 pF PISTON TRIMMER
LI 2=1/2 TURNS NO. |16 AWG,

3/8 in. DIA., 3/8 in. LONG,
L2 3-1/2 TURNS NO. |6 AWG,

3/8 in. DIA., 1/2 in. LONG.
RFCI-24 TURNS 28 AWG ENAMEL

ON I/2W RESISTOR

Fig. 1A. Schematic diagram.
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ciency in a power amplifier stage. A quick
check in breadboard tashion showed that the
2N3866 would indeed provide considerable
power gain at 144 MHz, and seemed to be
quite stable in operation. For the prelimi-
nary test, the transistor was mounted inside
a small minibox with the emitter lead
soldered directly to a ground terminal bolted
to the chassis, and the other two transistor
leads soldered to standoff terminals close to
the transistor body. Input and output jacks
were mounted on each end as "well as a
feedthrough capacitor on the top of the box
for the application of B-plus. This arrange-
ment provided a check on the circuit, but
the power output obtainable was well below
what the data sheet indicated it should be.

Both articles mentioned point out the
necessity of using the shortest possible leads
in the construction of this type amplifier,
and indicate the construction which should
be used for maximum efficiency at VHF. It

o 2-1/8 in

- OUTPUT
(BNC)

F 2-1/4 in. .l

Fig. 1B. 144 MHz solid state Class C amplifier.
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ACCURATE—=.002” print
tolerance so parts and
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Circuit Made With ER-1

COMPLETE ER-1 SET contains hundreds of dry trans-
fer DIP, flatpack, TO-5, IC, and transistor patterns;
X" and )4,” etch resist tapes; 4 copper clad boards;
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other dry transfer marking sets.

The DATAK Corporation

85 Highland Avenue + Passaic, New Jersey 07055

was obvious that the breadboard amplifier
did not meet these requirements, especially
in regard to grounding the emitter lead by as
direct a path as possible. The emitter lead
was probably somewhat over an inch iIn
length after passing through the solder lug to
the chassis ground. Also, the tank coils and
rf choke in the base circuit were not
mounted as they should have been.

With these inefficiencies in mind, the
circuit board pattern shown in Fig. 2

Fig. 2. VHF amplifier PC layout.

40% of original size (shoot at 250% to make this
layout 2.775 times larger than shown ).
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evolved. The copper clad board provides a
good ground plane for the amplifier, and
soldering the transistor directly to the board
provides the shortest possible leads, especial-
ly for the emitter termination., The wide
strips of copper at the collector and base
connections give low inductance connections
at these points, another consideration men-
tioned in both articles.

As shown in the top view of the assembly
(Fig. 1B) the input jack is soldered directly
to the base connection on the circuit board
and also serves as a support for the board on
this end. The other end of the board is
supported on a grounded standoff. It was
thought best to use just one standoff be-
tween the circuit board ground pattern and
the main minibox chassis ground, although
the effects of ground loops with a more rigid
multiple point mounting were not investi-
gated. At any rate, the construction method
shown is plenty rigid, even for mobile
applications in amateur service.

C2 is soldered directly to the collector
strip on the circuit board eliminating a lead
at this point, and L2 goes between the other
side of C2 and the output port. The output
loading capacitor, C3, is a piston trimmer
with one side bolted directly to chassis
ground. A flat strip of 1/8 in. copper was
used for the short connection from the high
side of C3 to the output.

The amplifier circuit was the same as the
one In Fig. 4A in the article by Franson.
This particular circuit is a good choice to
obtain an impedance match between the
collector and the 5082 output desired, since
the impedance level at the collector is pretty
much set by the supply voltage and power
output level, in this case somewhere in the
area of 12V and 1W of output. The circuit is
repeated in Fig. 1 A.

With the amplifier built on the circuit
board, and mounted inside the minibox, the
power output available immediately jumped
up to 1W or more. Best of all, the amplifier
tuned up and acted just like one might on
the low frequency bands.

In order to run the transistor at the
relatively “*high™ level necessary for a watt
of output, some sort of heatsink for the
transistor should be provided. A flat plate of
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aluminum was tried by reaming a hole to fit
over the transistor body and bolting it
directly to the circuit board. However, this
arrangement added so much capacity from
collector to ground that the circuit failed to
work with the heatsink in place.

As a result, a small heatsink clip was
fashioned from scrap metal to slip over the
transistor in much the same manner as the
commercial clips available. This radiator
provides enough cooling for normal power
levels. The output flattens out above a watt
anyway, so there is no advantage in pushing
the stage any further than a couple of watts
of dc input. Actually, the transistor ratings
indicate that it could probably be operated
at this level without a heatsink, although the
clip is insurance well worth the effort.

As it turns out, actual checking of ampli-
fier performance is simple with this type of
construction, and in many amateur applica-
tions the source of a signal to drive the stage
may be more difficult to obtain. For quick
checks the output from a small two-meter
transmitter could be used with a suitable
attenuator to knock down the power to the
few milliwatts required.

JULY 1972
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As a matter of interest, the circuit of a
little 144 MHz signal source is shown in Fig.
3. This was built up on a small piece of
vectorboard and mounted inside a small
frozen orange juice can. It provides a very
convenient signal source with a few mill-
watts of output, which is just right to drive
something like the 2N3866. The critical part
of the signal generator, of course, is the 145
MHz overtone crystal.

The test amplifier shown not only pro-
vides a convenient and efficient way of
checking transistor performance, but it can
be used as an integral part of a small
two-meter transmitter. With a crystal oscil-
lator like that in Fig. 3 and a small modula-
tor, the 2N3866 amplifier provides a simple
little transmitter with results equivalent to
some of the small commercial two-meter
rigs. The applications for mobile and por-

table work are obvious.
.. .WI9ZTK
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THE PHASE-LOCK LOOP

PART ONE

Reprinted from Amateur Radio, Journal of the
Wireless Institute of Australia.

This is the first of two articles written
with a view to acquainting amateurs
with the principles of the phase-lock loop.
Applications of the phase-lock loop are
outlined and the use of a phase-lock loop as
an optimum FM discriminator 1s discussed.

The basic phase-lock loop is shown in
block diagram form in Fig. 1. It comprises
three basic components:

(1) A phase detector (Fig. 2),

(2) A low pass filter (Fig. 3),

(3) A voltage controlled oscillator (VCO)

(Fig. 4).

The phase of a periodic input signal and
that of the VCO is compared by the phase
detector; output of the phase detector is a
measure of the phase difference between its
two inputs. This difference voltage is then
filtered by the loop filter and applied to the
VCO. Control voltage on the VCO changes
the frequency in a direction that reduces the
phase difference between the input signal
and the VCO.

When the loop is “locked’™ the control
voltage is such that the frequency of the
VCO is exactly equal to the average frequen-
cy of the input signal.

Suppose now that the input signal carries
information in its phase or frequency; this
signal is inevitably corrupted by additive
noise. Suppose also that the VCO is the

INPUT | PHASE LOOP

—_—i
SIGNAL DETECTOR FILTER
vg
(th,

Fig. 1. Basic phase lock loop. .
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“local oscillator’ in some form of receiver.
The task of such a phase- lock “‘receiver’ is
to reproduce the original signal while remov-
ing as much of the noise as possible. If the
“local oscillator’” could be locked to the
input signal and made insensitive to the
random noise on this signal, then the input
signal could be reconstructed.

The input to the loop IS a noisy signal,
whereas the output of the VCO is a cleaned-
up version of the input. To suppress noise,
the error output signal from the phase
detector is averaged over some length of
time by the loop filter. and the averaged
error is then used to control the frequency
of the oscillator. It is reasonable, therefore,
to consider the loop as a kind of filter that
passes signals and rejects noise.

Two important characteristics of the fil-
ter are that the bandwidth can be very small

V.C.O

e

Fig. 2. Typical phase detector. If the signal input is
Er sin (2 m ft) and the VCO is E2 cos (2 T ft + 0)
then the output of the detector is Ed= 2E2 sin 0
or for small 0, Ed < E2 0 for E2 > El, i.e. the
output voltage is proportional to the phase dif-
ference between the signal input and the VCO.
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Fig. 3. Typical low pass filter. The transfer func-
tion of this filter is

SCR2+1

S C (R1 + R2)
where S is the complex variable.

H (S) =

3 |

and the filter automatically tracks the signal
frequency. Narrow bandwidth is capable of
rejecting large amounts of noise; it 1S not at
all unusual for a phase-lock loop to recover a
signal deeply embedded in noise.

One application of the phase-lock loop is
as the local oscillator in a synchronous or
homodyne receiver. In essence this receiver
consists of nothing but a local oscillator, a
mixer, and an audio amphfier. To operate,
the oscillator has to be adjusted to exactly
the same frequency as the carrier of the
incoming signal which is then converted to
an intermediate frequency of zero Hz. Out-
put of the mixer contains demodulated
information that is carried as sidebands by
the signal. Correct tuning of the local oscilla-
tor is essential to synchronous reception;
any frequency error whatsoever will hope-
lessly garble the information. Furthermore,
phase of the local oscillator must agree, very
closely, with the received carrier phase. In
other words. the local oscillator must be
phase-locked to the incoming signal.

Another common application arises in
television receivers. The flywheel synchro-
nisers in present-day TV receivers are really
phase-locked loops.

CONTROL .
VOLTAGE

FROM

R

n

| VARACTOR  FILTER
il 4
l QUTPUT
. 10 PHASE
_L JETECTOR

M +VE

Fig. 4. Typical voltage controlled oscillator.

Space use of phase-lock began with the
first American (Russian?) artificial satellites.
These carried 10 mW. CW transmitters;
received signals were correspondingly weak.
Furthermore, Doppler shift made the exact
frequency uncertain. At the 108 MHz fre-

quency used, the Doppler shift could range
over a £3 kHz interval. Hence an ordinary
fixed-tuned receiver would require at least a
6 kHz bandwidth for a signal that could be
contained in something like a 6 Hz band-
width. This entails a noise penalty (noise is
directly proportional to bandwidth) of
1,000 times, i.e. 30 dB. Such penalties are
intolerable and that is why narrow-band
phase-locked tracking receivers are used.

Noise can be rejected by a narrow-band
filter, but if the filter is fixed, the signal will
almost never be within the passband. For a
narrow filter to be usable it must be capable
of tracking the signal. A phase-locked loop is
capable of providing both the narrow band-
width and tracking that are needed. Current
applications of phase-lock include:

(1) Perfect afc (automatic frequency con-

trol) of receivers;

FIXED REFERENCE

OSCILLATOR
Fy F, (=Fy)
F, |BANDPASS |F PHASE | LOW
MIXER |—{ FILTER AMPLIFIER—®{DETECTO PASS
J/LIMITER FILTER
3
F2
FREQUENCY|  Fyp/j L%y
MULTIPLIER |e @-«- '
AN

Fig. 5. Basic phase-lock receiver.
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(2) P.c.m. telemetry bit synchronisation:
(3) Frequency multipliers and dividers:
(4) Coherent transponders;:

(5) Noisy oscillators can be enclosed in a
loop and locked to a clean signal; if
the loop has wide bandwidth, the
oscillator tracks out its own noise and
the output is greatly cleaned up.

(6) A phase-locked loop can be used asa
frequency demodulator: in which ser-
vice it gives superior performance to
conventional discriminators.

A simplified diagram of a superhetero-
dyne phase-lock receiver is shown in Fig. 5.
The principal difference between this and a
conventional receiver is that the local oscilla-
tor tracks the input signal, allowing a much
narrower I-f bandwidth. The smallness of the
bandwidth is limited only by error and
stability considerations.

Consider now the output of the phase
detector; this is proportional to the phase
difference between the i-f signal and that of
the local reference oscillator. As the input
signal varies in frequency when modulated,
so the output of the phase detector will vary
in sympathy with the modulation in order
that the VCO track with the incoming signal
to keep the frequency and phase of the i-f
signal correct. Thus this voltage from the
phase detector 18 a demodulated version of
the FM signal. Direct use of the phase-
detector output is unsatisfactory since it
would be very noisy and unfiltered. Normal-
ly the demodulated signal is taken from the
loop low-pass filter.

A simpler method for using a phase-lock
loop as an FM demodulator 1s shown in Fig.
6: performance is of course not as good as a
fully fledged phase-lock receiver, but prac-
tical advantages are obvious.

T \.f.f:o(?-
,
CONVENTIONAL PHASE R
RECEIVER T DETECTOR
4 R,

A=t

LIMITED &
QUTPUT

F M

C I QUTPUT

Fig. 6. Loop used as discriminator.
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Fig. 7. Threshold for Random Modulation (Ref. 1).

The threshold of a conventional discrimi-
nator is considered to be +I10fN SNR
(signal-to-noise ratio) at the input to the
limiter, whereas the threshold SNR for the
phase-lock loop demodulator is indicated in
Fig. 7.

Conclusions

The following conclusions may be drawn
regarding discriminators:

(1) At high input SNR’s there is no
appreciable difference between
phase-locked and conventional types.

(2) A phase-locked loop will have a lower
threshold than the +10 dB of a
conventional discriminator.

(3) The improvement that can be gained
depends on the modulation of the
input signal.

(4) For best results , the loop should be
specifically designed for the modula-
tion actually present.

(5) Premodulating filtering can provide
better performance..

Next month, in the second article on this
subject. a practical FM demodulator using an
[C will be discussed. This is of the *‘add on™
variety as in Fig. 6.

VK4ZFD
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VHF CONVERTERS
A Bullding Block Approach

DUBI insulated gate MOSFETS have equipment or hours of fiddling with tem-
taken a lot of the drudgery and black peramental adjustments.

magic out of VHF front-end design. Using Dual insulated gate MOSFETS offer
these devices, it 1s possible to construct inherent advantages not found in any other
stable, high-gain, low-noise rf amps and device. They handle strong signals and
quiet, “‘birdie” free mixers using a few  show cross-modulation characteristics as
basic circuits without the use of exotic test good as those of a well-designed pentode

\SHIELD

%

b

MFE3007

L1

ANT. -1 —Cl% INIOO WINIOO x

% SEE TABLE |
00K
AN 8—e + |2V
C2¥ C2%
( |{
AN
10K IOK
0l 0l
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AN /;’ X
AGC
+4 VvDC TO -3 VDC ol IEH = +12 VDC
120K
AAAY = - |2 VDC

Fig. 1. RF amplifier.
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OSCILLATOR +12 VDC
INJECTION
5TO IV P/P
Fig. 2. Mixer.

tube stage. yet they provide noise figures
and gains which cannot be excelled with
anything but a parametric amplifier. They
are quite stable and predictable. They have
very low input and output capacitances,
and are high-impedance devices, permitting
comparatively easy design of tuned circuits
well into the VHF range. They are rela-
tively uniform device-to-device of the same
designation, and maintain their character-
istics over a broad range of frequencies. If
desired, agc is easy to apply, though it will
not, of course, normally be used in VHF
front ends.

Because of all these advantages which
are so happily combined in one family of

LI

INJECTION
TO MIXER

6-9 VvDC
REGULATED

devices, it is possible to use a building-
block method for designing VHF conver-
ters and rf amps up to 432 MHz. Only the
frequency-dependent components have to
be changed in building over a wide range of
frequencies. This has never been possible
with other devices.

MOSFETS do, however, have certain
limitations because of their extreme sus-
ceptibility to gate shorts caused by exces-
sive rf voltages or static charges. Therefore,
in handling and installation, it is important
to circumspectly observe some precautions.

I have read of many elaborate safe-
guards to be taken in handling MOSFETS,
including grounding the soldering gun tip

INJECTION
TO MIXER

6-9 vDC
REGULATED
INJECTION
TO MIXER
MPF|O2

el

LT

v

6-9 VDC

Fig. 3. Oscillators.
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before soldering them in. I definitely prefer
to use sockets, and with a little fore-
thought this is possible in just about any
VHF design. The use of sockets eliminates
many potential hazards to the delicate
MOSFET gates. NEVER INSERT OR RE-
MOVE A MOSFET WHILE ANY VOLT-
AGES AT ALL APPEAR ON THE SOC-
KET TERMINALS!!!! Once a MOSFET is
installed in a circuit, the problem of static
charge damage is pretty well taken care of.
But while preparing the device for installa-
tion, caution must be excercised. Even
minute discharges such as those from your
fingers on a dry day are dangerous. The
method | use to avoid problems is so
simple that it seems to have been over-
looked. At least, I have never heard of it
elsewhere: I-use water.

Have a pan of water close by when you
prepare to install a MOSFET. Before re-
moving the packing short, immetse your
hands, the MOSFET, and all tools which
will contact it in the water. Since the
MOSFET is hermetically sealed, it won'’t be
damaged. Then remove the short, trim and
form the leads, and insert it in the socket.

Be sure you keep everything wet until it’s
finally installed. I guarantee you’ll avoid
any shorted-gate problems if you use this
method.

Precautions must also be taken in the
circuitry and mechanical design of equip-
ment using MOSFETS which will be loca-
ted in a strong rf field, as in a typical
amateur installation. It i1s advisable to use
two good relays in series between the
transmitter output and the converter input
to provide the greatest possible isolation
from the transmitter. In the transmit posi-
tion, the converter input can be shorted to
ground by the extra relay. Back-to-back
diodes (IN100s are fine) should be con-
nected across the input gate of the first rf
amp to limit the rf voltage appearing there
to about 0.7V peak-to-peak. In addition,
the lead from the input coil to the input
gate and the lead from the input connector
to the coil should be kept as short as
possible to minimize any stray coupling.
The entire converter should be carefully
sealed to rf to keep everything out of the
converter except what comes through the
antenna input connector; and all stages

47K 100K
AN AN —O+12 VDC
1500 pF
o el iSRS ISP M % 4
\
MFE3007
- - e
/é' o~ !IHIDEIHIW
T~0l
i $230
- /;, #

Fig. 4. 50 MHz converter. Output link should be 3 turns over output coil to match low impedance
receiver input. Note the use of feedthrough capacitors for all dc voltages and shielding between all stages.
Tuned circuit values will be found in Tables I—IV. Output coil of oscillator is tapped for injection voltage.
It should run between 2 and 4 turns from cold end for .5 to 1V peak-to-peak, but this will vary somewhat

from crystal to crystal.
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Fig. 5. Schematic of a converter for 144 or 220 MHz illustrates the use of the MPF102 JFET as a
multiplier. Note that it is necessary to tap down on the coil to achieve proper injection voltage. Tuned

circuit values will be found in Tables I—IV.

should be carefully sealed from one an-
other. The converter diagrams illustrate the
kind of layout required as well as the use
of feedthrough capacitors.

Mixers shown wuse the Motorola
MFE3008, while the rf amps use the
MFE3007. RCA manufactures a wide range
of MOSFETS which can be substituted

directly for these devices, but I have found
the Motorola MOSFETS easier to come by.

The basic rf amplifier building block
will usually be used straight through at
maximum gain in VHF installations. How-
ever, gain control options are shown. To

apply them, break the lead in Gate 2 at
“X” and add the circuitry shown in the

TABLE |: Rf stage components

Ly L2
8 turns #22, close wound
on %" slug tuned form.
Three turn link over L1
for input.

4 turns #20 tinned, 5/6"
diameter, 2 long. Tap
L1 1 turn from ground
end for input.

8 pF plastic
tubular
trimmer

4 turns #20 tinned, 5/6"
diameter, %' long. Tap

1 turn from ground

end for input.

8 pF plastic
tubular
trimmer

#‘IE wire, 2" long.
Tap L1 at |", L2 at
1 %". (See Fig. 9)

26

3 pF plastic
tubular
trimmer
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THE VANGUARD
FREQUENCY SYNTHESIZER

MODEL: ST-140
SIZE: 114" HIGH x 354" WIDE

YOU'LL NEVER

HAVE TO BUY | x 8” LONG
CRYSTALS , PRICE:
AGAIN $119.95 ppd.

NOTE: NY State residents add sales
tax.

« 1000 channels from one crystal (yes, that's « Changes frequency almost as fast as you
one thousand) selectabl!e every 10 KHz. from can switch. Setthng time s in milliseconds

140.00 to 149.99 MHz. even when switching from one band limit to
« Better than .0005Y, (5 parts per million) the other. Nc hunting or false locks as with
some other synthesizers,

from 10 to <+60°C down to 30°C with

accessory heater available later. « Operates from 10 to 15 VDC. Includes 3

precision |IC wvoltage regulators (one for each

;asTthiEE:?c?r?l switches with digital readout for major circuit function) to prevent interaction
' and to take care of those wide voltage swings
« Uses a super precision crystal reference in mobile installations. Can also be used on
cource operating at 5 MHz. for easy checking 110 wvolts AC with a small 12 wvolt 4 amp
with WWV. RF output 1s obtained from a VCO power supply.
tightly locked to the reference source In a COMING SOON: A frequency synthesizer for
digital phase-locked loop circuit. 45 MHz, receive crystals, a combination trans-
« Present model is available with output n mit and receive synthesizer, a synthesizer
the 6, 12 or 18 MHz band (corresponding to with direct output in the 144 and 220 MHz.
144 MHz). for direct substitution of trans- band, and a whole series of synthesizers to
mitting crystals. Built.in computor selects the cover from sub-audio to microwave frequencies.
appropriate frequency when you set the read- IMPORTANT: When ordering be sure to state
out to the transmitter output you want. if you want the 6, 12 or 18 MHz. output.

o
196-23 JAMAICA AVE.

HOLLIS, N.Y. 11423
—

VANGUARD LABS

TABLE |l: mixer stage components, input frequency dependent

Freq, L= c2 Conv, gain
50 Sameas L1,C1 Table |, 47 pF 15 dB

MHz but without taps.

144 Same as above. 30 pF 12 dB

MH z

220 Same as above. 22 pF 9 dB

MHz

432 Same as above. 6.8 pF 6 dB

MHz

TABLE Ill: Mixer components i-f frequency dependent

| if 12 c3 Remarks .
10 14 turns +22, close wound 180 pF Ok for 50 MHz, too low
MHz ___on 3/8" slug-tuned form :h for higher bands.
14 9 turns 22, close wound 120 pF Ok for 50, barely accep-
MH z on 3/8" slug-tuned form table for 144 MHz, too

low for higher bands.

28 6 turns 22, close wound 18 pF Ok for 50, 144 and 220
MHz on 3/8" slug-tuned form MH 2z, acceptable for 432
only if necessary
30 6 turns =22 close wound 15 pF Same as 28 MHz i-f
on 3/8" slug-tuned form remarks.
50 8 turns +22. close wound - 10 pF Ok for 432 and 220 MH z,
MHz on %" slug-tuned form, too high for lower bands.

3 turn output link i BN, o ) | A X 3
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VHF ENGINEERING - COMMUNICATIONS

1017 Chenango Street Binghamton, New York 13901

ANNOUNCING! A Breakthrough
ontysiossenwied . 10T te Homebrewer

AS-1
AUDIO AMPLIFIER
& SOUE LCH using
2 ICs

I-F 10.7
|I-F AMPLIFIER &
455 kHz CON V.,
using 2 1Cs

455 |-F RF 144
I-F AMPLIFIER, HIGH GAIN, LOW NOISE
LIMITER, FM FRONT END (Better
DET. & AUDIO than .b microvolts
PRE AMPLIF!ER sensitivity)

All four as a set, $69.95 Also available in kit form or boards only

TABLE I1V: Oscillator components for preferred i-f frequencies

BAND | IF XTAL OSC. TANK L OSC. MULTIPLIER TANK LUMULT. | MULT. OUT.
[MHz | MHz MH z 5 TANK C TANKC| MHz
50 10 40 10 t. 722 on %"’ 12
LED 14 36 Same as above 15
144 28 38.66667 Same as above 12 6 t. #20 tinned, 10 pF 116
5/16" d., 2" long trim
1-1-44 30 38 Same as above §if :_Same, as above Same 114
220 28 64 6 t. #28 on %"’ 6.8 4 t, #16 tinned, Same 192
] | [3/87 d., 5/8" long r
30 63.3333 Same as above L I_ Same as above [Same | 190
432 50 63.66667 | Same as above | Same as above Same 191
J [Same as L1 for : ame I_Q'E'Z
Table |,

NOTE: Output taps for oscillator and multiplier coils are approximately 25% up from cold end.

28

TABLE V: Components for VHF vfo (ranges are approximate)

RANGE MHz L TUNING C| PADDING C
30 - 50 8 t. #22 on %' slug-tuned 20 pF 20 pF
form trimmer
50-70 6 t. #22 on %" slug-tuned 10 pF 20 pF
forrn timmer
80 - 100 5 turns 714 tinned, %" 20 pF 15 pF
diameter, 3/8" long | trimmer
100 - 130 Same as above 10 pF 10 pF
. trimmer
160 - 200 5 turns #14 tinned, %"’ 10 pF 3 pF
diameter, 5/8" long trimmer

All source taps are 20—25% up from ground end.
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120K

AW O=i2 vDC
RFC
m____..—_ﬂ
+ ien +12 vDC
I 30K 100K
o ) 4 ML =S
[ i\.mm oF /4\ 1500 pF _)I(Tsnn
| 50
MHz

e &
®
l !
MFE3007 )(
‘ 63.666 MHz MPF102 191 MHz | /J}
I Il i hY| [
1| 71
MPFI102 382 MHz
L 63.666
& R MHz l
47K 77
v
\[£ 1500 pF \ PP | el 1500 pF \[¢.!500 pF
8.1V <
ZENER !—t LhAg
100K 47K
330 RFC % 2 vDC
“M f'Y‘I"'f'\._...__.Gq-

Fig. 6. 432 MHz converter illustrates the use of the MFE3007 as a doubler, to assure adequate injection
voltage, Note that output to mixer is, again, tapped down on the tank coil. If leads are not kept extremely
short, it may be necessary to parallel 220 pF ceramics with the .01 JUF source bypasses shown. The i-f
amplifier may not be necessary, particularly if the converter is used with the 50 MHz converter shown in
Fig. 4. I-f gain control is optional. Tuned circuit values are shown in the tables.

options. With agc or rf gain control, the
basic rf amp makes a fine i-f amp for use at
low frequencies, or following a converter.
Frequency dependent parts are marked
with an asterisk, and values are broken
down in Table I. RF stages can easily be
cascaded by coupling L2 of the first stage
to L1 of the second stage using 2 or 3 turn
links or twisted wire “‘gimmick’’ capacitors.
One stage gives more than adequate gain at
6m and below, but from 2m up, two stages
are advisable for optimum performance.

The basic rf amp building block can also be
used as a multiplier in oscillator chains,
though for economy and simplicity, the
MPF 102 is preferred. Typical noise figure
is under 3 dB. Approximate gain figures
will be found 1n Table I.

Components marked with a single aster-
isk are dependent on the input frequency,
and those marked with a double asterisk
are dependent on the i-f frequency. For
values, refer to Tables II and III respec-
tively. Approximate conversion gain will be
found in Table II.

*RI'Cs are #28 closewound over 47K '2W resistors. 8 to 10 turns. Noise figure can be improved by
increasing source resistance and decreasing 100K resistor to keep G2 to source voltage at approximately
4V. Maximum possible source resistance is 750£2. There will be some compromise in gain. and the noise
figure can only be decreased by 1 dB at best. so it generally is not worthwhile.
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There are several possibilities for basic
oscillator building blocks. There is one
factor which must be taken into considera-
tion which is often ignored: the level of the
injection voltage. With MOSFET mixers, it
is advisable to keep the heterodyne voltage
between .5 and 1V peak-to-peak. A voltage
this low will not maximize conversion gain,
but it will insure minimum spurious re-
sponses. Even at .5V, there is still more
than enough conversion gain — 6 to 15 dB,
depending on frequency. Although it is
possible to design oscillators using single-
or dual-gate MOSFETS, there is nothing to
be gained from the additional complexity
and expense, compared to a well-designed
JFET or bipolar oscillator. Of the circuits
shown in Fig. 3, I have found the JFET to
be the easier of the two crystal controlled
circuits to get working. It seems a bit more
predictable and stable than the bipolar
model. A pleasant surprise was the very
simple JFET vfo. It is rock stable, and the
output is very clean. It is recommended for
any use where a tunable front end is
required, up to about 220 MHz.

Note that the output of the crystal
oscillators has to be tapped down*on the
tank coil to keep the injection voltage
down to the desired level. Component
values for a variety of i-fs will be found in
Table IV

Construction Notes

Use of a shield between the input and
output coils of the rf amps is imperative.

GATE 2 /02 30 \ GATE |

DRAIN \OI 40 / SOURCE &
SUBSTRATE
MFE3007
MFE3008
BASE
©O| DRAIN
0| SOURCE EMITTER COLLECTOR
O| GATE
9
MPFIO2 2N706A

Fig. 7. Base diagrams of transistors referred to in
schematics and text (bottom views).

30

TO

ANTENNA CONVERTER

XMTR . .
OUTPUT a1 |} (DE £ ) —

SR SHORED

PLUG HERE

ANTENNA TO CONVERTER

XMTR -—O—P
QUTPUT I

(SHOWN IN RECEIVE POSITION)

Fig. 8. Method of connecting antenna relays in
series to protect MOSFET front end.

Feedtrhough capacitors are definitely re-
commended for everything going In or
coming out (except, of course, for the
signal connections). They will help elimina-
te another potential source of rf leakage,
and instability. See the diagrams of various
convertors, Figs. 4—8. Mechanical stability
and sound shielding techniques must be
observed to derive maximum benefit from
the circuits presented here. Printed circuit
techniques are not recommended because
of rf leakage potential. Use copper clad
board as a chassis, and enclose the bottom
with an appropriate off-the-shelf chassis, in
time-honored VHF homebrew tradition.
With these building blocks, and reason-
able care, any moderately experienced
homebrewer can put together converters
which will truly approach state-of-the-art
performance. The only empirical fiddling
which will be necessary will be that re-
quired to maximize the signal-to-noise ratio
in the first tuned circuit. Right now, 1
should warn you that some of my tuned
circuit values are computed, while others
are proven in performance. They should be
right on the money, but if you have to do a
little trimming here and there to get things
to peak up, don’t be upset with me. A few
hours spent working with these building
block circuits will pay off in unexcelled
VHF reception.
. .W8RHR®=
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Joel Emmett WB2ZBJN
11 Fay Street
Brocton NY 14716

315 T-POWER SUPPLY

nterest 1n amateur mobile communica-
Itinns has recently been stimulated with
the increasing availability of retired commer-
cial FM equipment. For many years the
workhorse of the mobile power supply has
been the mechanical vibrator. Semiconduc-
tors that are capable of handling the same
task with increased efficiency and dependa-
bility are available commercially. All prelim-
mnary design goals were exceeded in opera-
tion of this solid state vibrator replacement.

The necessary prerequisites were:

® Simple design with low construction

cost

® Minimal

equipment

® Operational dependability regardless of

ambient temperature extremes

® Reduction of conventional T-power

noise on transmitted signal

Although direct application i1s made to
the General Electric 30 Watt Progress Line,
with no circuit changes the same device may
- be used with comparable vibrator powered
equipment.
Construction

The basic circuit is a two transistor
push-pull inverter (Fig. 1).

Any toroid with a suitable feedback
winding for the transistors in use and a
secondary section capable of 250V at 70W
may be used for (T1). (R1) the starting
resistor will supply a minimum of 0.6V on
the feedback winding centertap for a supply
voltage of 12.6V. This will insure depend-
able transistor starting with the low ambient
temperatures that are encountered in mobile
operation.

The Motorola HEP 233 power transistor’s
maximum ratings include a 30% safety mar-
gin on the collector-to-base voltage (Vcb)

modification of existing

JULY 1972

&THEE-‘E TAPS ARE
NOT USED

Ql

"

3

rRI &7

TO VIBRATOR
Qz XFMR SEC.

GROUND
+i2 vDC

Fig. 1. Schematic diagram of T-power. R1 @ 200§
10W; R2 = 10§} 10W; Q1, Q2 = Motorola HEP
233; Tl = Toroid T-2, $2.95 Tower Communica-
riunsl ; P1 = Cinch-Jones 4-terminal connector.

and collector current (IC) parameters. The
HEP 231 power transistor may be used with
increased savings in construction cost. How-
ever, this transistor should not be used in
circuits requiring input power in excess of
70W. (Q1) and (Q2) are mounted on heat-
sinks and 1t i1s imperative that the TO-36
transistor case, the transistor’s collector, be
insulated from the chassis. A HEP 455
mounting kit provides insulation and main-
tains adequate heat transfer properties from
the transistor to the heatsink.

The heatsinks are mounted on a 5x3x2
in. aluminum minibox. A chassis mounted
4-conductor Cinch-Jones receptacle provides
input power for the inverter and transfers
output voltage from the toroid secondary to

the mobile *power supply. The toroid trans-
former and associated components are

mounted within the minibox. Several drops
of epoxy cement secure the toroid to the

laner Communications, 1220--22 Villa St.,

Racine WI 53403.

FM-61 31



chassis. Any method may be used to secure
the transformer provided the securing ele-
ments are of non-metallic composition. All
connections to the individual transformer
terminals are made with the assistance of a
diagram supplied by Tower Communications
with each purchasé.Insulated 16-gage wire or
larger is recommended for all connections.

Addition to Mobile Power Supply

An ohmmeter is used to test the vibrator
equipment prior to attachment to the mo-
bile supply. Resistance measurements across
the 12V input terminals indicate a 1082
forward and 502 reverse resistance. Under
no-load conditions, the inverter output volt-
age 1s about 285V.

By connecting the inverter output to a
selected secondary winding of the vibrator
transformer, existing relay functions and
rectifying components of the original mobile
supply are used. The desired secondary
winding is located by measuring the output
voltage from combinations of secondary
transformer taps while the receiver operates
from the vibrator supply. The combination,
which develops 250V under receive load
conditions, will function as an input termi-
nal for the inverter output. The (BLACK-
RED) and (RED-GREEN) windings are used
with the General Electric Progresss Line 30
Watt vibrator supply.

The 12V inverter input voltage is ob-
tained from an appropriate terminal on the
battery input socket. Terminals 4 and 1 at
connector (J501) are used with the General
Electric power supply. The inverter unit may
be mounted on the front panel of the
transceiver basket or on the power supply
chassis. The final modification prior to

Top view of unit shows large heat dissipation area
provided by heatsink.

32

T-power unit fits snugly between power trans-
former and relay on Progress Line power supply
strip.

operation is removal of the vibrator from its
socket.
Summary

Installation of the T-powered vibrator
replacement requires that the transmitter be
retuned. Units using this power supply modi-
fication experience an input power increase
of about 30%. Thus a heavy duty replace-
ment for the final amplifier tube is recom-
mended (i.e. 8298A or 6146W for the
6146A). Receiver B+ decreases about 10%.
This slight loss extends the life of audio
output tubes such as the 6AQS5 and does not
impair receiver operation.

Examination of an unmodulated trans-
mitter signal indicates little or no discernible
audio distortion such as *““T-power whine.”
The “whine” is filtered by choking action in
the secondary winding of the vibrator trans-
former.

A significant improvement in the ambient
noise figure of the receiver is noted with the
T-power. Increased audio clarity on weak
signal reception is very noticeable.

The T-power circuit described has been in
use at my mobile station for over six
months. Dependable service and improved
equipment operation make this circuit a
mandatory addition to any mobile installa-
tion.

. ..WB2BJN

References

General Electric Progress Line Manual 144-174
MHz, 12V, Transistor Powered Mobile Combination
FT-36 and MT-36.

Radio Corporation of America, Power Circuits DC
to Microwave, 1969, pp. 162—199.

Tower Communications, data sheet supplied with
toroid transformer T-2.
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Kurt Bittmann, WB2Y VY
147 McGaw Ave.
ereach, N.Y., 11720

INCHES

didibinl |. ! hl:h?lnl ! :.I Ll I.PI

m.nl ! l.hl].

EASY-TO-MAKE 1296 MHz MIXER
vielding a 6.5 dB noise figure

Miuruwuves are for the birds. You have
to go out of the way with equipment
to accomplish what is eaqual to a 10¢ phone
call. That is how 1 thought about it for
years. But then | saw microwave walkie-
talkies with built-in spiral antennas for
Astronauts — that turned me on. Microwaves
are great for space as you know. Low power
communications are made over long dis-
tances and small physical antennas with high
gain can be used. The future of these
frequencies looks bright in every way. There
are hams in the Arctic, airplanes, ships and
soon I'll bet in space. And you cannot call
for 10¢ to Mars. Besides, every ham cannot
buy microwave equipment from the shelf.

JULY 1972

UH-1

So I needed a mixer to start with. The
ones | had seen so far did not appeal to me.
You could hang a diode on an antenna with
a local oscillator and have a mixer, but it
should be at its best. To be just that, you
need the following:
|. Low noise microwave diodes
2. Good impedance match
3. Get the signal to the diodes and not into

the oscillator circuit.

4. Get the local oscillator signal to the
diodes and out of the antenna.

To accomplish these points | used:

. Microwave Associates MA 4882 Schottky
Barrier Diodes
2. L4, LS are a bit shorter than a quarter
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DALE

ELECTRONICS

NEW/! 2 METER
FM TRANSCEIVER

Model SRC-1 46

EUGGESTED
AMATEUR
NET PRICE

With 5 Sets of Crystals
34/94-94/94 and
3 Sets of your choice

Frequency 143-149 MHz (2MHz spread]
Number of channels

Supplied with 146.94 simplex, 146.34/. 94

(same plug in crystals as SR-C826M)

R.F. Output 1 watt minimum

Sensitivity better than 0.4 uv/20 DB Q.S.

Audio output

Meter ........... .monitors battery voltage on

Tx, S Meter on Rx

Current drain 400 maTx, 15 maRx SBY

Size. .83 "Hx3"Wx15"D—Wt.. .24 oz. less Batt.

Options: external mic, or mic-speaker, stubby
flexible antenna, desk top charger, leather case.

Will Ship Via UPS Free of Charge
Write for free literature —

DALE ELECTRONICS CORP.

244 West 14th St., New York, N.Y. 10011
Free Parking 212-255-3660

HHI_CDMMUNICATIDNS
HAL ID-1 REPEATER

Circuit board wired & tested.

TTL logic. Power line frequency counter for 3 minute
or less timing and control. Easily reprogrammable
diode HGM uses only 27 diodes (depending on call) to
send DE "any call”., Low impedance audio with
volume and tone cuntrul. All circuitry including PS on
small G10 glass PC board. Write for full details. HAL

COMMUNICATIONS, Box 365, URBANA, IL 61801

HI COMMUNICATIONS

MOT CARRIER DIODES: MP2800__5 S0.12/370.00 Maetched by HAL . 03475

ZENERS: TNAT29(3.6v), INETIZS 1v). INGTISE 2v) TNETIONY) °
INATIBIS. Iv) INATE2(12) INGTE2(12Y) 1w § 75
LINEARICS: 708N 5 75 70SL.710N___ 35125 MIN _______ 3150
MCI429C_$3175 MCI4966____ S$325 MCIS30G__ $560

DIGITALICS: Ful823 S B0 MCISTP_____ 5330 MC722P_____ 5 9§

MATL: MCT0SP.__S51.30 MCISOP. . _ $150 MCasgP . 5200
MCT24P MCTISPF NCTRSP MCTEZP 5105
MCT71P__$1.75 MCE70P_____ $330 MCO760P____ S54§

TA00, 7407, 1482, 1410, 7420, T30, T840
TA04, 7405 _5 80 JA41, TA9S T49E.
M. 305 4T3, 1474

488 ... 3115 7490, 7492 7492 ' sS4
FETS: 05T MOSFET___ 3180 W3S S 56

TOROIDS: Indwns Genersl CF102-06, CF162-01, CF100-Q2 — 3 N
CF182-0)._51.25 FERROXCUBE FERRITE BEADS _10/3125

CINCH IC SOCKETS: 8IC5 14-DiP__5 50 10-CS. 18-0IF 5 10

MANY OTHWER DEVICES AND COMPONENTS IN STOCK WRITE FOR CATALODG.

HAL COMMUNICATIONS
Box 365L, Urbana IL 61801 @ 217-359-7373
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SIG. Ll A L3 D L4
Pl — —ap— !
T~ClI c2 CE;I;—? /‘J7
L2 c
P2 O— ¢——i¢
0SC. _Er DI D2
LS c4 =
ulF
P3
77

Fig. 1. Schematic. L1 — N/8 5082 micro strip line
176" wide, .755" long; L2 — \/8 5082 micro strip

line, .176' wide, .755" long; L3 — N4 5082 micro
strip line .176" wide, 1.51"'long: L4,5 — \/4 micro
stn’p line .050" wide 1.170* long; C1, C2 — 2.3
pF £ 0.1 pF Pellets 0.1” x 0.1”; D1, D2 — MA
4882 Microwave Associates; C3 15 — pF Pellet
C4 — 100 pF. Dimension only good for a board
with a dielectric constant of 2.5, two sides copper,
0.062"" thick. The shape of L1, L2 is such that
minimum coupling occurs. Capacitors from Ameri-
can Technical Ceramics, 1 Norden Lane, Hunting-
ton Station N.Y. 11746 were used. Order numbers
are: Cl1, C2 — ATC 100 B2ZR3CP; C3 — ATC 100 B
150MP; C4 — ATC 100 B101MP.

wave, so besides the dc return path they

are slightly capacitive to cancel out in-

ductance
3.L1, L2, Cl, C2 is a 3 dB 90° coupler.
Power coming in Port 1 will be split between
A and B with 90° phase difference. It is
theoretically possible to have over 40 dB
isolation between P1 and P2

Through the A/4 line of L3, 90° phase shift
is added and any signal coming in will be
split and 180" out of phase between D and
B. So signal oscillator and dc should be
balanced out at point C leaving only the
difference at Port 3. C3 will ground any
remaining signal and oscillator rf after mix-
ing. C4 is a dc block for the i-f.

The coupler alone, (see Fig. 2) was made
first to measure its performance. In the final
mixer version it 1s hard to do that, especially
after the diodes are in. They will multiply
any signal and reflect these harmonics. Then
I went to Fig. 3, soldered the components in
and was surprised how well it worked. Watch
for the distance of Cl1, C2 (see Fig. 3). Asa
substrate, double copper clad teflon fiber-
glass was used. To follow dimensions of Fig.
3 it must be 0.062" thick with a dielectric
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COUPLER
Li; L2

90° PHASE SHIFT
ADDED L3 TO -#
COUPLER

SECTION —P&

SIGNAL IN N
z=50 OHM |2

OSCILLATOR IN s/
Z+50 OHM = ‘|

DRILL HOLES AND SOLDER WIRE
THROUGH ON BOTH SIDES

Fig. 3. Printed circuit board layout.

constant of 2.5, such as for teflon fiberglass.

Photo etching would have been perfect, but
not feasible, so both sides of the board were
taped. The back side of the copper is needed
as a ground plane. Then a drawing as in Fig.

INFUT_J
= UINE

P
A
B
Fa
Lppba
= —
A/8
Fig. 2A. Board layout.
/2 POWER FROM
Pl AND P2  90°
L PHASE SHIFT A-B
Pl O O A
$ 3
INPYT
SIGNAL — ¢i C2 == e R
FLOW
l v
P, O C B

172 POWER FROM
Pl AND-P2 90°

PHASE SHIFT B-A

Fig. 2B. Schematic.

JULEY 1972

3 was glued over 1t and cut out with a razor
blade; the paper and tape where no copper
should be was peeled off. After etching |
drilled the three ground holes, stuck wire
through and soldered it on both sides. As
connectors | used OSM 244-3 with the
mount soldered to the bottom foil.

If you are not familiar with micro strip
let’s talk about it first, since the whole
layout 1s based on it. It is similar to coaxial
transmission line. Let’s take L1, Fig. 2 — it
consists of a .176"" wide .755" long strip and
a ground plane on the other side with a
dielectric of 2.5 in between. The result is
a A\/8 long 5082 line. If it is made wider or the
dielectric constant 1s higher the character-
istic impedance will go down. Most of the
electrical fields are contained between strip
and gound plane. L1 and L2 are shaped in
such a way that minimum coupling occurs.

Being fairly accurate with dimensions,
this mixer should work very well. The lowest
noise figure I got was with 2.8 mW local
oscillator signal 60 MHz below 1296 MHz.
An H-P noise meter with an i-f noise figure
of 2.5 dB was used for the measurements, so
that the actual mixer noise is even below 6.5
dB. Commercially available mixers with that
noise figure will typically cost about $100.

I'd like to thank Raymond Camisa and
Wheeler Laboratories for helping me com-
plete the mixer. ...WB2YVY
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MEMORY-MATIC 500 KEYER FREQUENCY MARKER STANDARD
Today's newest and most advanced keyer. 500 Markers at 5, 10, 25, 50, 100, 200 and 400 kHz.

bit/40 character Read-Write memory. Stores any 400

kHz crystal. No unwanted markers. Latest

message instantly. Near-Full and overioad alarms. low power ICs. Buffered osc. and output.

Iincludes all Space-Matic 21 features.

$198.50

SPACE-MATIC 21 KEYER

ELECTRONIC FEATHER TOUCH KEY

$32.95 (Less Batteries)

instant self-starting, self-completing dots, dashes, The solid-state design detects the mere touch of
and associated dot, dash, character and word your finger and eliminates such problems as
spacing. Adjustable weighting. 3.5-85 wpm. Built-  contact bounce, proper adjustments and dirty

in sidetone and speaker. lambic. Dot and dash
memories. Suitable for use with all standard keys.

$89.50

LOOK — The CRICKET is here — and it has the jump on
all the others in its field!

This low-cost keyer has more features for your dollar than
all the others in its price range. Even some in a higher
price range! Go ahead — look around — compare the rest!
Then buy the BEST — Data Engineering’s new CRICKET

contacts, Operates with all keyers. Weighted.
$22.95, $25.95 (with SPDT Switch Option.)

® Jam-proof spacing ® 35 to 50 wpm

® Self-completing dots and dashes ® “Full-Control’”’ weight ratio

® Sidetone osc. and speaker @ Speed, volume and tone controls

® Built-in key @® Transmitter tune switch

® Relay keys 300V at 1 amp ® Auto-Semi-auto. switch

® Keyed time base. Instant start ® AC powered. Can also operate from 12V battery. $49.95

Why don’t you get the jump on all the others — too

AT LAST —
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Now, for the first time, you can be EXACT with your
channel spacing and deviation.

This deluxe marker allows you to check your receive and
transmit spacing for channels in the 10, 6, 2, and 1 3/4
meter FM bands. Markers are at 5, 10, 15, 20, 30, 40, 60
and 120 kHz. Precision 12 MHz crystal. Osc. and output

buffered. No unwanted markers. Rich harmonics beyond
220 MHz.

$44 50 (Less Batteries)
Five-Year GuaranteeePPD USAeSend for brochures
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Brooklyn, N.Y. 11227

VHF  REPEATERS

IN' EUROPE

A status report with some vacation planning tips.

The rapid growth of repeaters in Europe
and the fact that temporary operating
licenses can be obtained by U.S. amateurs in
many European countries opens the way for
the U S. amateur wvisiting Europe to enjoy
VHF FM operation. The advantages of such
operation as compared to carrying along HF
gear are many. First of all, the equipment
itself that is required is relatively simple.
Any number of the commercially available
or home-built transceivers that are battery
operated and deliver 1 -2 watts output will
fit in a suitcase and will suffice for most
repeater operation. Antenna requirements
are simple and a simple whip antenna can be
used or a portable beam be made of wire
elements for indoor use which also will
easily slip into a suitcase. But, the greatest
advantage of VHF FM operation in Europe
is probably the contact that it allows with
local amateurs. As in the U.S., the operators
that use most repeaters in any given city
prefty well get to know each other through
repeated QSO’s and the QSO’s tend to get
somewhat “‘stale’ at times. A new station
and particularly one speaking English and
using a special temporary call sign will
usually find a special welcome on a repeater
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channel that 1s far more pleasant than that
experienced on HF (more on operating
habits and courtesy later). Last, but not
least, one may be able to operate 2 meter
M in Europe although one has less than a
General Class license and therefore could
normally not secure a reciprocal license.

Licensing

The material in this article i1s mainly
directed at the amateur visiting Germany,
Austria or Switzerland since the repeater
possibilities are the most developed in these
countries. All repeaters in these countries are
also available to any amateur to use (private
repeaters are basically not allowed).
Germany, particularly, has a large and de-
veloping repeater network throughout the
country. Many other countries plan repeater
networks, such as England, but do not have
repeaters yet in operation because of techni-
cal approval and details that remain unre-
solved with their administrations. The latter
is unfortunate for the visitor since 2 meters
as such is a popular band in England and a
number of beacon transmitters are in opera-
tion. As a matter of interest, there are some
60 VHF beacons operating in Europe in-

37



cluding 40 on the 2 meter band and 11 on

: bef
Incomparable the 43? MHz band. However, before any
operation can be undertaken one must, of

course, secure the necessary temporary op-
erating license on the basis of one’s U.S.
operators license. Given below are the ad-

dresses to write to in order to secure the
S/ ore

necessary application forms. A photostat of
one’s U S. license is required and a small fee
of a few dollars. Be sure to fill out the
application form as directed and also to take
care of the licensing arrangements a few
months ahead of time. In most cases the
amateurs who handle the details of securing
the reciprocal licenses from the necessary
authorities in their countries do so on a
. - § | volunteer basis and one should attempt to
b ¢ gt help them as much as possible. Try to remit

the

Features: the necessary fees in the amount required in
® RELIABILITY IS NOW standard equipment. Every - - :
CX7A ""burnt-in”’ and cycled more than 48 hours. their currency rather than Sendmg d S1mp le

@® QUALITY-PLUS. Every component is instrument : : ,
Siade. Amarisanmade, shd taaTvEILaii ered. personal dollar check which requires that

@ ALL MODES 10 thru 160 meters in full 1 MHZ bands they go through an extra effort to have the
with overlaps.

® BROAD-BAND TUNING. Instant band changes with- currency converted. The service t_h"ﬂ_lt IS pro-
out tuning. vided 1s usually very fast and efficient. For
® TRUE BREAK-IN CW with T/R switching. - : y
® |F SHIFT — deluxe QRM slicer. instance, the last 4ime [ applied for a
@ PRE-IF NOISE-BLANKER that really works. temporary license in Germany, it took only
® RF ENVELOPE CLIPPING — sounds like a Kw.
@ TWO VFO'S Transceiver Plus receiver, ﬂbﬂﬂt 2 Wﬂﬂk? to CngIEtf_: thﬂ WthE
@ BUILT.IN: Spotter, FSK shift, transmit offset, watt- transaction. A license was received authenti-
meter, SWR meter, electronic CW Keyer.
cated by the necessary Post Department
Specifications: ‘s -
@SENSITIVITY: Better than 10db signal-plusnoise-to- | | Authorities (a branch of the Post Office
ratio for .25 microvolts at 28 MHZ. Department acts as the equivalent of the
® SELECTIVITY: 2.4 KHZ @-6db, 1.8:1 (6:60db) : : :
.shupa factor. ({16 pole crystal lattice Filters) optional: FCC n HlmE}St 311 EUTGDEHH CGI.lI]tI'IES) Hlld 1t
CW-300 and 400 HZ. FSK-1200 HZ. . % :
® CARRIER and unwanted sideband suppression. Mini- wan q{:ﬂmple:te with 'a detailed bnc;-klet, a
mum 60db. English, which explained the operating regu-
@ IMAGE and |IF REJECTION: more than 60db. 51 liriite. ot B to indicat
@FPOWER LEVEL: 300 to 500 watts p.ep. plus, ations, power limits, etc. Be sure to indicate
continuous duty cycle. that operation only on VHF will be under-
® POWER AMPLIFIER: 8072 final completely broad- ) . Y
banded driver and final. 150 watts continuous dissipa- taken if one has only a Novice or Technician
tion rating.

It’s Perfecti Class license.
S rFer 1on

for $2195

/ For Germany write to.
f you want to move up to the BEST, Deutscher Amateur Radio Club

give Don Payne, K410, a call for personal- Internationil A s
ized service, a brochure, and a KING- Milehlenstr D7

SI_ZE trade-in on any gear you have - one 5601 Doenberg /Wuppertal, Germany
piece - or the whole station.

PAYNE RADIO

For Austria write to:

r
 Box 52O OVSY Dachverband
Springfield, Tenn. 37172 Attn: OE1IWN
Nites I P.O. Box 999
Days (615) 384-5573 Sundays (615) 384-5643 1014 Vienna 1, Austria
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For Switzerland write to:
Generaldirektion der PTT
Sektion Allgemeine Radioangelegenheiten
3000 Berne, Switzerland

Equipment to Use

This section covers the frequency chan-
nels in use but a word about the FM
equipment in use in Europe might first be in
order. In general, one will find that 2 meter
FM has generally gone down the same
equipment development phases in Europe as
in the U.S. Much of the initial 2 meter FM
work, particularly mobile, was done using
FM equipment converted from commercial
surplus. Instead of names like Motorola or
GE, many amateurs will report that they are
using Siemens, Telefunken or Storno equip-
ment. The power levels in use tend to be
somewhat lower than in the U.S. with
mobile installations rarely exceeding the 25
watt output level. Repeater installations also
tend to be low-powered and often the Postal
authorities limit the repeater power levels to
15 watts output. Today, the amateur sales
market in Europe is in full bloom with
Japanese made equipment. Almost all of the
brands sold in the States (and some not yet
sold in the States) are available, although
sometimes under different brand names de-
pending upon which company has picked up

the distribution rights from the original
Japanese manufacturer. For instance, the
Drake TR-22 is sold under the original
manufacturer’s name as the Trio TR-2200.
The Tempo line is sold under the Yaesu or
Sommerkamp labels, etc. But the imported
equipment is basically the same as that sold
in the mp labels, etc. But the imported
equipment is basically the same as that sold
in the U.S. although it may be a bit
confusing at first when one describes his
station in a QSO and finds that in spite of
different names, the equipment is the same.

A price comparison for imported equip-
ment of a similar nature in Europe and the
U.S. is difficult because of the accessory
items that are sold in some cases as part of
the equipment and in other cases as extras.
German distributors tend to market the
Japanese equipment exactly as it is packaged
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for use on the Japanese market. That is, with
a few standard Japanese channel crystals
installed (useless in both Europe and the
U.S.) and with the original Jdpanese equip-
ment manual perhaps supplemented by a
very brief translation of the most important
circuit features. For this reason, one may
find Japanese equipment costing a few
dollars less in Europe, but the difference 1is
not ﬂignjfic.ant.1

Nonetheless, one may want to consider
purchasing some VHF equipment in Europe.
There are the advantages that one doesn’t
have to worry about transporting the equip-
ment and going through customs. The equip-
ment can also be ordered with crystals
installed and tuned up for use on the main
BEuropean repeater channels. One may also
be able to work out a purchase-repurchase
arrangement with an equipment dealer, since
the FM equipment market is strong for both
new and used gear, so one would in effect be
renting the gear. One would have to work
out these arrangements on an individual
basis. The place to start would be to write
for a brochure on the VHF FM equipment
available to some of the larger dealers in
amateur equipment, such as:

Hannes Bauer Company

P.O. Box 2387

Bamberg, Germany
or

Richter Company

Grabben Strasse 9

Hannover, Germany

Both of these companies also provide
full-size catalogs of all of their amateur gear,
but the cost of each catalog is $2.50.

Tone signaling is not yet used on most
repeaters, except in Switzerland. If it is used
(indicated in next section), a standard tone
frequency of 1750 Hz is used. Only one or
two repeaters, such as the Berlin one, use
complicated entry signals which generally
would not be useful for the visiting amateur
to provide for. The definite trend on 2
meters is towards repeater entry via a 1750
Hz tone, although for the next year or so

1 These radios are often redesigned in order
to meet FCC specifications for emission. Tests at
the 73 labs have confirmed that the difference is
substantial — Ed.
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one will be able to use most repeaters
without any tone entry. If one already has a
tone generator built into a 2 meter FM
transceiver, it would be a good idea to reset
it for 1750 Hz if its present frequency IS
much more than 50 Hz removed from this
frequency.

Repeater Channels in Use

The installation of repeaters in Europe is
growing rapidly and in some counfries,
particularly Germany, one can find a repeat-
er to enter from practically any corner of
the country. This rapid growth of repeaters
has brought with it the usual problems of
channel spacing and overlaps in coverage so
repeater frequencies are subject to change.
Nonetheless, the repeater frequencies shown
here should certainly be useful throughout
1972,

As one reviews and studies the develop-
ment of 2 meter FM repeater installations in
various countries of the world, a rather sad
picture emerges about amateur radio. Re-
peater channels in most countries were
chosen on the basis of the channel spacings
common for commercial surplus FM equip-
ment. But for a hobby that is supposed to be
as “‘international” as amateur radio and with
all the international cooperation that is
supposed to exist among the amateur organi-
zations, one would think that as 2 meter FM
enters its second generation that some order
would be agreed upon for at least the main
repeater frequencies. Instead, if one looks at
the Japanese FM channels, the U.S. channels
and the European channels, they are all
different and what 1s perhaps worse, the
planning that goes on for future repeater
channels will keep them all different. Even
the so-called “‘calling frequencies” in each
country are different. This is all in spite of
the fact that aside from some small excep-
tions, the first 2 MHz of the 2 meter band is
designated for amateur usage in Regions I, 11
and IlI of the world by the ITU.

Germany

Germany has two major calling frequen-
cies designated. One is 145.000 MHz and the
other 145.150 MHz. Unfortunately, the lat-

ter frequency corresponds to one of the

repeater frequencies and 1f one wanted to
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equip a transceiver for a simplex channel,
145.000 MHz would be the better and more
common choice. However, a calling frequen-
cy channel is not necessary and for a
low-powered transceiver may prove fairly
useless. After all, if one is using a 1 watt
transceiver with a simple whip antenna only
slightly above ground level or in a city hotel
room, one might as well walk the short
distance covered via a direct channel.
Repeaters cannot be freely put into
operation in Germany and a great effort has
been made to develop an overall frequency
plan for repeaters. Basically, a special permit
1s required from the German equivalent of
the FCC to erect a repeater and this permit
will not be granted unless the German
Amateur Radio Club (equivalent of ARRL)
first approves the repeater proposal as being
compatible within the existing system. Re-
peaters can have a maximum power output
of 15 watts and a deviation of *5 kHz.

Vertical polarization is used and the repeater
identifies itself at least every ten minutes by

F2. At the present time, a tone signal is not
used to open most repeaters, but the
definite trend is to use a 1750 Hz tone to

open the repeater. At the moment, there are
four repeater channels designated:

Channel Transmit to Enter Receive On
1 144150 145.750
2 144.200 145.800
3 144.250 145.850
4 144.300 145.700

These channels with 50 kHz spacing were
arranged on the basis of the 50 kHz channel
spacing formerly used by commercial FM
gear. A plan has been started by the German
Radio Club to convert to 25 kHz channel
spacing and to create 3 more standard
repeater channel. If one 1s planning on
visiting specific cities, one can search out the
channels necessary. For general travel, it is
obvious that equipping a transceiver for the
new channels 2, 4 and 6 will provide the
broadest coverage. There are two repeaters
that operate on non-standard frequencies,
probably because of their partial coverage
into East Germany so East German stations
can also be contacted. One i1s the Berlin

repeater DLQSB (transmit on 145.150, re-

145.600). A tone sending the

ceive on
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Channel Transmit to Enter Receive On

2 144 .150 145.750

3 144.175 145.775

4 144 200 145.800

5 144 .225 145.825

6 144 .250 145.850

7 144 .275 145.725

8 144 .300 145.700
Channel Call Sign Location Licensee
2 DBOWF Berlin (racho towar) DL70G
2 — Cham DCG6YC
2 DBOXA Coburg DJ7WH
2 DBOWW Duisburg DCBWR
2 - Feldberg (Rhein — Main) DpDcave
2 DBOXH Hamburg DLG6F X
2 DBOWH Hannover DJ1UY
2 DBOZF Kaiserstuhl (Freiburg) DJBPK
2 — K assel DJ1XJ
2 DBOWK Konstanz DK 1MW
2 DBOWL Lahr (later channel 6) DL2QD
2 DBOZM Munich-City (later channel 6) DK5MZ
2 DBOZN Nuerberg DK2YV2
2 DBEOZD Osnabrueck DJ7ZS
2 DBOWR Stuttgart DK4aSuU
2 DBOWEB Winterberg (Au/lnn) DCIMT
3 ~ Bad Koenig DL2WN
3 - Bocksberg (Harz) DJ3JW
3 DBOWG Goeppingen DJALY
4 DBOWA Aachen DLGIM
4 DBOXB Baederstrasse (Baltic Sea) DKG6HD
4 - Bamberqg DCINY
4 s Bentheim-Lingen -
4 DBOWC Bremerhaven DC8FD
4 - Darmstadt DCGFG
4 - Deggendorf DJ3SF
4 DBOWD Deisier DJ6JC
4 DBOZR Dortmund DJAVR
4 DBEDXR Dreilaendereck (Loerrach) DJ404
4 DBOZZ Grab* DLBXY
4 DBOXG Greding DL8ZY
4 — Hersefeld DK2RH
4 DBOYK Homberg-Kaiserslautern DC8DY
4 - Koblenz DK4PW
4 — Leer/Ostfriesland DJ9ZW
4 - Lindau-Northeim (Hannover) DLSAD
4 DBOZL L uechow/E Ibe DC8XT
4 DBOWS Siegen DLBKV
4 DBOWX Triberg DJBMY
4 DBEOZW Weiden DJOHO
5 - Hoher Meissner DCG6EE
5 DBOWN Ochsenwang DJ2GO
6 - Andernach-Mayen DJ5GU
6 DBOZA Aschberg (Rendsburg) DCBCS8
6 ~ Bremen DCBCA
6 DBOWT Detmold DK3RC
6 DBOWE Essen DJIHT
6 DBOWS Goslar-Steinberg DJ4.J1
6 DBOZH Heidelberg DL1ILS
6 DBOYH Hoechenschwand (Black Forest) DJ9ZK
6 DBOWV Hoechsten DJ3CH
6 - Koeln-Bergheim DJ3RD
6 — Knuell DLBMC
6 DBOXS Merzig/Saar DK 1TMG
6 DBOWM Muenster/Westf, DCG6EH
6 DBOZB Ochsenkopf DJ7EW
6 DBOWZ Wuerzburg DK2ZDT
7 DBOZU Zugspitze (currently ch.6) DJOHJ
8 DBOXA Altenwalde DJOCR
4 -- Kalmit DLBUX
8 DBOYY Ludwigsburg (later channel 3) DJ4X0

*5 second tone to enter.
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number 6 opens the relay. The other is the
Elm mountain repeater (transmit on
144 800, receive on 145.900). The following
are the standard channels and repeater loca-
tions in Germany:

FM-64



MORE RANGE ...
with NO NOISE

CUSTOM SYSTEMS
KITS ® ACCESSORIES

/

ELECTRO
SHIELD

ELIMINATE IGNITION NOISE

ELECTRO - SHIELD®
YOUR_ENGINE

ESTES ENGINEERING CO.
543 W. 184th St., Gardena, Calif. 90247

2 METER PREAMP

More Gain, Less Noise For The Money!

20 db gain
Noise Figure 2.5
12 VDC Operation

Small Size: 1% x 2% x %2 0nly ..$12.50
IRHL, & § snroiit o s T e e 20 $9.50

Option For 150—250 VDC Operation — $1
DATA ENGINEERING INC.

Box 1245 * Springfield, Va. 22151

FREE CATALOG -

HARD-TO-FIND PRECISION TOOLS

Lists more than 1700 items—pliers,
tweezers, wire strippers, vacuum systems,
relay tools, urical equipment, tool kits
and cases. Iso includes four pages of
useful "Tool Tips" to aid in tool selection.

JEINSEIN TOOLS nnd AI.I.O
Phocrnix, Anzona B5018

4117 N. 441th Streel,

ELECTRONIC SURPLUS
Erom JC0s: o Sus it T x e R

to a diversity system
Write for our latest sales bulletin

DATA/INSTRUMENTATION ASSOCIATES
208 S. Pulaski St., Balto, Md. 21223

42

Austria

Austria has generally followed the same
philosophy in developing a 2 meter repeater
network as in Germany. The Austrian sys-
tem is not as yet developed as the German
one but progress i1s being made. Many
Austrian amateurs who live near the German
borders using the German repeaters, along
with the relatively low amateur population
may account for the lack of development of
a repeater network in Austria. The channels
used in Austria are the same as those used In
Germany so refer to the German channel
frequency listing for the following Austrian
repeaters:

Channel Call Sign Location

1 OES5XGL Altmuenster
2 OES5XUL St. Johann
2 OE7XTI I nnsbruck

The above repeaters are in operation
presently. In addition two other repeaters,
one In the OE3 and one in the OE®6 sector of
Austria, should be in operation later in the
year. No details are available on these latter
repeaters as yet but they will most likely use
the same channel as the above repeaters.

Switzerland

2 meter repeaters are not allowed by the
postal authorities in Switzerland but they
are allowed in the 432 MHz band. Amateurs
there have therefore turned to developing a

network of 432 MHz repeaters. Two stand-
ard channels are used:

Channel Transmit to Enter Receive On
1 431.050 438.920

2 431.200 438.800
The repeaters in use are:

Channel Canton Entry Tone Frequency
1 Zuerich 1160 Hz

1 Luzern 1595

1 Fribourg 1290

2 Luzern 1160

2 Solothurn 1160

2 Appenzell 1595

The tone call is necessarv to open the
repeaters. The repeater frequencies are com-
patible with the 432 MHz repeaters in
Germany although there are only two such/
latter repeaters in use, one in Frankfurt

using channel 1 and one in Giessen using
channel 2.
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Operating Habits

As was mentioned before, foreigners will
find a nice welcome on VHF FM but the
way to start 1S not by breaking up a QSO
that 1s taking place. Take the time to listen
first to see what the operating practices are
like. Most amateurs will try to keep their
QSG’s over repeaters relatively short and will
particularly try to give preference to mobile
stations calling in. Even in spite of the
language problem, it is relatively easy to
learn to recognize when the repeater is free.
Then a short QRZ in English can be called.
Often, one will fine many stations eager to
have a QSO in English and perhaps some-
times too many. If one finds too many
stations lining up for a QSO it would be a
good 1dea to go QRT for a while rather than
monopolize the repeater. After all, it is their
repeater. Most stations will be glad to
exchange QSL cards if desired although one
sometimes hears the comment that repeater
QSO’s aren’t really direct QSO’s and there-
fore don’t deserve QSL’s. Phone-patching is
not done so don’t bother to ask for it.

Antennas

Taking a small transceiver along on a
vacation trip can generate some antenna
problems. A simple whip antenna such as
that built into some transceivers will work
fine in a good high QTH but normally
supplementing it with a better antenna will
prove worthwhile. One of the simplest an-
tennas to use is a folded dipole cut to
frequency much like an indoor FM dipole. A
small balun of the type used for broadband
FM-TB 300 £2 to 7582 conversion will handle
l — 2 watts and can be mounted at the
transceiver so twinlead can be used to the
folded dipole which is also constructed from
twinlead. The advantage to this type of
antenna is that it can be moved around in a
room for the best results while the trans-
ceiver remains stationary. The antenna can
be fastened to a window with tape. The
dimensions for such an antenna for 2 meters
are shown in Fig. 1A. If one wants to get
just a bit more elaborate, a portable beam
can be constructed using the rods formed
from metal clothes hangers and a few banana
jacks and plugs. By choosing the antenna
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PIT Kit (specify your equipment model) complete
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PIT Kit without knobs (skirts with adhesive for
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HATRY ELECTRONICS

500 Ledyard S5t., Hartford, Conn. 06114
203-527-1881
(1 Block East of Wethersfield Ave. off
Airport Rd., Rte 6)

See CORKY, W1KXM or WARD, WIWRQ

I HEADQUARTERS FOR2M FM

Regency HR2-A,L HR-2MS, HR-2S, AR-2, Linear
Systems SB-144. Drake ML2F and TR22. Clegg
22FM Series 24-25-27. All accessories for all
rigs including crystals, power supplies, ampli-
fiers, etc.

FM GAIN ANTENNAS
For mobile, fixed and portable operation by
CushCraft, Hy-Gain, Antenna Specialists, New-
tronics, Mark Products, Mosley.

ANTENNA STUFF
Open wire feed line — Antenna wire 18, 14,
12 — Bare Copperweld — 14 and 12 enamel
copper — insulators — Baluns — Lowloss coax —
BlitzBugs — Glassline guy — Rohn #25 towers
and accessories — B & W — Coax switches —
Dowkey relays — 72 ohm KW twin lead.

ALL MAJOR LINES OF AMATEUR GEAR
Robot SSTV
We have B&W ARRL PROJECT KITS in stock

(Canadian Amateurs Send U.S. Funds Only)
F.o.b. Hartford
Please Include Postlage

CONNECTICUT’S OLDEST HAM STORE
20000900000 QGPOCOOOOROOEPORPOOPOOREES

LEARN RADIO CODLE

THE EASY WAY!

® No Books To Read

® No Visual Gimmicks To
Distract You

® Just Listen And Learn

Based on modern psychological
techniques—This course will take
you beyond 13 w.p.m. in

LESS THAN HALF THE TIME!
Available on magnetic tape
$9.95 — Cassette, $10.95

Album contains three 12"
LP’s 2% hr, Instruction

EPSILON [§] RECORDS

508 East Washington St., Arcola, lllino

— N4 CUTTING e
HOLES [
IN YOUR

CAR!!!
Mobile Antenna
Gutter Mount e
Also, trunk lid mount! Installs quickly with
only a screw driver. Surprising signal results are
received using a small spring and resonator only
mounted on the 3/8-24 stud — no mast section
TR r s s e e iy el | $7.95
. . . .(Spring, resonator and coax not included.)
Rejsa Engineering Co., 7632 PlymouthAve.N
Minneapolis, Minnesota 55427 I

is 61910

.
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- 40 12" -

-—'-'_5"6.
(A) S008
TWINLEAD

_—300-750
FM-TV BALUN

I
7540

5 DB l—a—-lﬂ' ROD — 20" ROD

JACKS-

T INSULATED 6
NoT . N Y _ALUM. FLAT
A" STOCK

T IB*LG. X 1/2°W

JACKS -
INSULATED —_

—3=6
T MINIATURE
(B) 5001 COAX
1-

— 19" ROD — 20" ROD

Fig. 1. Two simple antennas for 2 meters.

dimensions properly, as shown in Fig. 1B,
the driven element will directly match a
coaxial cable feed. The whole antenna just
plugs together in a matter of seconds and
can be easily transported. In use it can be
supported from a piece of furniture, taped

on a window, etc. The 5 dB of gain provided
will easily make the difference at times

between being able to activate a repeat-
er and not being able to do so, as |
have often experienced when using a TR-22
and the antenna inside a room. Use minia-
ture coaxial cable to feed the antenna such
as RG174 or RGI178. The difference in
attenuation between these cables and RGS58
or RGS59 for lengths of 5 - 6 feet at 2 meters
1S not significant and the miniature cables
can be handled conveniently like hook-up
wire.

..+ W2EEY

WORLD QSL BUREAU

5200 Panama Ave., Richmond CA USA 94804
THE ONLY QSL BUREAU to nandle all of

your QSLs to anywhere; next door, the next
state, the next county, the whole worid. Just
bundle them up (please arrange alphabetically)
and send them to us with payment of 5¢ each,
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Glen E. Zook K9STH
818 Brentwood Lane
Richardson TX 75080

THICK FILM
RF PREAMP

LOW COST

This article presents a low cost rf preamplifier most economically
expressed in thick film technology. Input and output impedances are
50X to match conventional transmission lines. The tuned circuits

are preset during manufacture but may be repeaked when the preamp
is installed. The entire unit is injection molded to produce a water-
proof, virtually indestructible product.

Thf: basic preamp circuit may be referred
to as a ““handbook circuit.” It consists
of a 2N5245 N channel FET as the rf
amplifier with a second 2N5245 as a source-
follower. The purpose of the source-follower
IS to 1solate the rf amplifier from the
remainder Qf the receiver circuitry and thus
prevent oscillation. Chip resistors and capaci-
tors have been utilized with discrete transis-
tors. Later improvements will include chip
semiconductors.

The orniginal design utilized fixed mmduc-
tance and close tolerance NPO capacitors.
However, this method was not conducive to
high volume production. Also, such a system
allowed no compensation for outside circuit
parameters. Thus, the revised design incorpo-

[t was originally planned to make the unit
field serviceable. However, most field service
stations are not equipped to handle hybrid
circult repairs. Also, the low initial cost of
the hybrid circuit makes replacement rather
than repair more economical. The final
design consists of an injection molded pack-
age with provisions for alignment of the slug
tuned coils. The rf input, rf output and
power cables are all interfnally connected
before molding. The injection molding pro-
duces a waterproof, virtually physically in-
destructible package.

Protective Circuitry

The amount of protective circuitry de-
pends upon the application. All units incor-

rates slug tuned coils. porate reverse polarity protection in the
O ki i3
T £
- ' |
1, Basic Schematic
Fig. 1. Basic schematic. Interior view of preamp.
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form of a silicon diode (1N4001). In applica-
tions involving medium and high power
transmitters in close proximity to the pre-
amp, germanium diodes are placed across the
input to protect the field effect transistors.
In low power applications such as CB where
power output is restricted to 3.5W or less,
the diode protection of the FET’s is not
needed. For special applications, the entire
circuit may be shielded.

M

This hybrid concept may be expanded to
include thick film rf preamps for other
services. These include low band FM (25—-50
MHz). 6 meter amateur (50-54 MHz),
special single channel television requirements
(54—88 MHz and 172-220 MHz), FEM
broadcast (88—108 MHz), aircraft (108 —-132
MHz), high band FM and 2m amateur
(132172 MHz). Other possibilities include
UHF FM communications (450-470 MHz),
industrial radio control (72-76 MHz). and

other VHF and UHF radio services.

Assembly operations.

Applications

The hybrid preamp was originally de-
signed for use in CB equipment (27 MHz).
The original application is as an “‘add-on”
accessory to the receiver portion of the unit.
Other applications include incorporation of
the hybrid circuit as the receiver “‘front end”
In new design equipment and in receivers for
radio controlled equipment.

46

Fabrication area.

Construction

The construction begins with a 0.015 in.
ceramic substrate. On this 1S screened a
paladium-gold conductor pattern. The sub-
strate is then fired at 900C. After firing, the
substrate 1s inspected and passed to the
assembly department. Assembly begins with
the soldering of the chip components, pro-
gresses through mounting of the discrete
active components, and finally to the

mounting of the rf coils and external con-
unit 1s

nection leads. The

inspected.

then visually

Fig. 2. Substrate conductor pattern.
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LIFETIME GUARANTEE

2 Meter Crystals by
UNITED STATES CRYSTAL CORP.

24 Hour Service on crystals for:
DRAKE REGENCY TEMPO

SWAN ~ ROSS & WHITE
WHY WAIT FOR CRYSTALS. JUGE HAS MOST
FREQUENCIES IN STOCK FOR JUST $3.95.

(ADD 30¢ per order for AIR MAIL)

ED
STOCKED

" W3 eLecTrRONICS, INC.

PHONE:
(817) 926-5221

43850 SOUTH FREEWAY

FORT WORTH, TEXAS 7610

Initial Testing

After completion of assembly, the unit is
given an initial electrical test and rf align-
ment. This stage consists of the application
of the required 12V dc to the unit and
checking for dc parameters including exces-
sive current and open circuits. The initial rf
alignment 18 as A signal at the
desired frequency is applied to the input of
the hybrid circuit through a 50f2 pad. The
output of the hybrid is connected through a
second 502 pad to an indicator. Power is
then applied and the slug tuned coils peaked.
The total gain of the preamp i1s measured
and if within specifications, it proceeds to
the next stage, encapsulation. If the hybnd
circuit fails, it is sent to a repair station for
troubleshooting. After repair it again 1is
visually inspected and undergoes a second
complete electrical and rt test.

Encapsulation

follows:

The final manufacturing stage consists of
encapsulating the entire circuit through in-
jection molding techniques. Teflon rods are
inserted into the slug tuned coils to form
holes in the encapsulation material to allow

JULY 1972

alignment after the unit is installed. After
encapsulation, only the three cables (rf in, rf
out, and power) and the holes for alignment
are visible.

RF OUTPUT

7.2

TE—

OUTPUT
TUNING

12vDC IN
INPUT
TUNING
RF INPUT

Fig. 3. Final package.

Final Testing
After encapsulation the unit is given a
final electrical and rt test. Because of the
encapsulation material, it 1S necessary to
slightly realign the tuned circuits. If the unit
1s rejected, it must be discarded. Accepted
units are labeled and serially numbered.
.. .K9STH
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A 2 METER FM TRANSMITTER FOR

$35.007

W2LOY (Ed Clegg), W3DNV (Dick Somes), K3VAX (Bob Witmer)
and K3TUF (Phil Theis) know it's true!!!!

Available now! This single channel, solid state, FM unit has
built in SPEECH PROCESSING and includes complete circuit
board assembly (1.50Z, 3.75 cu. in.), miniature crystal micro-
phone, crystal and full technical data. Allow three weeks for
delivery.

TYPICAL PERFORMANCE SPECIFICATIONS

Transmitter output into 50 ohms 100 MW@ 8.1v
Frequency Stability +0.0025% (—-35°C to +55°C), nom. freq. ref.
Current Drain 70ma. @8.1v
FM Noise 45 dB below 3.3 KHz. deviation @ 1000 Hz.
Modulation Phase Modulation
Audio Response +3dB of 6dB/octave pre-emphasis over 300-3000 Hz.
Deviation +5KHz. (adjustable)
Crystal Multiplication 18X-trimmer for fine freq. adj. included.
SRS ISC
INTERNATIONAL 3050 Hempland Road

Lancaster, Pennsylvania 17601
ConponatiO®

Fill out this order form and mail with check or money order.

1-4 units $35.00 5 or more $29.95
INCLUDING 146.94 (] 146.34 146.16
Extra Crystals $2.95 each with order of unit only.
1 3 5 7 g I
2 4 6 8 10
NAME r
STREET |
CiITY STATE ZIP

Pennsylvania residents, please add 6% sales tax. \




B ’Wrtta fnra dvnntum brat:hwa
B Cop.n Mike, Windjsmmbr Creis
L #0, Box 130, Dept (TMiat &

It’s ‘Barefoot'.
It's adventure.

It's little West Indies Islands.

It's Saba, Grenadines, Martinique.

It's Guadaloupe, St. Barts, Montserrat.

It's good company.

It's 10 days like nothing you've ever done before.
It's air conditioned.

It's great ‘Grub 'n Grog'.

It's only $240.

It's just a darn good vacation.

It's time to sign aboard.



FIL T URE  FaSaa

ABOUT 8,000,000 CONTEST POINTS

On a recent visit to Washington Wayne
visited the Potomac Valley Radio
Club and snapped this candid picture.
These are the big guns of the east
coast they were adding up their
cumulative score for the DX contest
and it stageered the mind Was it 8
million, 12 million or 15 million
points? Whatever it was, they sure
must have beat out thewr perennial
rivals up in Philadelphia. This group
has worked everything there is [o
work - they must be very happy.

WHICH ANTENNA WORKS BEST?

The gain figures used in advertising
can sometimes be confusing. Here is
the W2NSD/1 Datsun 247 with two
magnetic mount 5|8 wave whips and a
bumper mount 5/8 wave. Some bad
things have been said about the mag-
netic mounits so we decided to check
it out and see what difference there
was between them and a substantial
bumper mounted antenna.

You can’'t just switch from one anten-
na to another because the “picket
Jence phenomenon causes the signals
to go up and down by several S-units
every rtime vou move a few inches.
This means we had to drive around
and try to find average figures — peak
- figures ete. After a lot of driving
and antenna switching, there was little
doubt as to which antenna worked far
better than the others none of
them. We could not really see any
significant difference and that is a
fact.

The extra antennas have been re-
mored and the car now looks a little
less like a moulting porcupine.

Jean Shep herd K20RS, at the receni —

FM Svmposium run by 73 Magazine,
talks from one table to another over
the din using an rf boost. After the
dinner Shep gave a performance which
resulted in laughing fits for a good
part of the audience three hernias
and one double hernia. Two repre-
sentatives of a national amateur or-
ganization were there — one smiled -
briefly.
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Jean Sheperds America will be
back on PBS television starting July
6th at SPM on Thursdays. Don’t miss
this interesting series by one of our
old time amateurs K20RS. It won't
hurt to drop a letter to your local PBS
station telling them that you want to
see this series — they are very respon-
sive to such letrers.

MOUNTING THE RIG

What do vou do when vou succumb
to buving a car which turns out not to
have any reasonable place under the
dash to mount the FM rig? Here is the
cockpit of the Datsun 240Z which has
one of those molded paperboard dash-
boards with just no place to hang a
rig.

The bracket for the 826 was mounted
on the transmission hump and the rig
slides into place easily, It takes but a
minute to remove it for crystal
changes and it is out of the way of the
leg. There is room for a second 826 on
the right hand side of the hump, if
vou need to go for 24 channels in
vour area and have the loot. The
power amplifier — TPL — 120 watts -
is under the seat — also out of the
Wy,

The next step is a touchtone pad and
tone burst unit which will go in place
of the pencils on top of the hump.
The hand mike will eventually be
replaced by one fastened to the sun
visor and a push-on push-off switch
will operate the rig — thus making
driving a little safer. Even as handy as
the mike is, it would be better not to
have to use one hand for it.
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AT DAYION

ticed the growing ads in 73 by Payne
Radio. Don has been bringing the
Siegnal One transceiver to the attention
of amateurs through his ads. . .and
selling this incrediple new unit.

Fred Deeg KO6AEH, president of the
Palisades Amateur Radio Club (last we
heard) and sales manager of Standard
Communications. Fred is an avid two
meter FMer and has had a lot to do
with the most used Los Angeles re-
peater, the PARC WAGZDI station.
Fred is deeply involved with the
soon-to-be-announced Standard re-
peater pachage
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lom Litty K6RAD shows his new 220
transceiver (marketed under the
Tempo name by Henry, but made by
TPL Communications in Hawthorne,
California). This unit is both an FM
crvstal controlled transceiver and an
AM tunable receiver with transmitter
vfo! The price is expected to be in the
neighborhood of $220, which is sure
to be a verv popular neighborhood
Looking on are Gene Hastings
WIVRK and Eli Nannis WIHKG, the
two powers behind the Boston and
Swampscott conventions.

JUEXS- 1872

|

AMSAT
NEWS

Michael Frve WBSLBP
640 Deauville Dr.
Dayton OH 45429

Receiving A O-C Signals

Very soon, AMSAT in cooperation
with NASA will launch its sixth satel-
lite, AMSAT -OSCAR-C, A-O-C will
be a real step ahead for amateur radio.
it will enable hams from all over the
world to participate in some of the
rarest DX ever.

Most hams are already aware of
this. However. very few still under-
stand completely how to get the most
use out of A-O-C. The first thing the
average ham asks is, “What type of
equipment do I need,” and “where do
| aim my antenna’’ etc. This column is
designed to give the straight details
plus a little help to the person just
starting.

Transmitter

The first step 1s putting out a good
signal on two meters. The satellite
receives signals between 145.9 MHz
and 146.0 MHz. It will accept any
mode appearing within this band and
repeat it, CW or SSB are recom-
mended because they ufilize A-O-C in
the most efficient way. As far as
power goes, 100 W of effective radi-
ated power (erp) is just right. Any
signal stronger than that will overload
the receiver or increase the gain, thus
reducing A-O-C sensitivity.

Finding such a transmitter, if you
do not already have one, 1s not really
as hard as it sounds. First if you are a

Dave Ingram K4TWF, who writes the
SSTV news in 73. Dave is one of the
more prolific writers on the subject
and has been responsible for a good
deal of the interest that has grown in
this fascinating new aspect of amateur
radio.

do-it-yourseltfer. vou can assemble a
neat little rig that puts out about ten
witts on two meters. then use a 10 dB
antenna to bring the signal up to tull
strength. Second you could convert
any of a number of surplus 2m rigs to
CW by keying the carrier. In other
words, this does not have to be an
expensive endeavor.

Receiving

Most good amateur receivers ca-
pable of receiving 29.45 MHz will be
fine for receiving signals from A-O-C.
Receiver sensitivity and selectivity
should be fairly good; however, since
there is a high level of man-made and
galactic noise on ten meters an ex-

tremely good front end i1s not re-
quired.
Antennas

The antenna that vou use will

probably be the most critical item you
will need. Because it will determine
the effectiveness of your station, the
fen meter receiving antenna is the
most important. Some form of direc-
tive array is recommended. A height
of 50 feet off the ground is probably
the all around best. Antennas
mounted higher, thus having a low
angle of radiation, will be best for DX
work since the satellite will be near
yvour horizon. For local contacts the
lower antenna will pay off because of
its high take-off angle.

For the 2 meter antenna a simple
dipole will do, or a directive array
depending on the transmitter’s erp.If a
beam is used it has to be aimed in the
general direction of the satellite. A
good idea is to mount it at a fixed
elevation angle of 30°, since this will
afford the broadest take-off angle.
Again for the DX hunter the antenna
should be mounted normally since
this will aim the boom at the horizon
for low angle shots.

Since A-O-C will last for about a
year, this column will continue to
inform on techniques and latest hap-
penings in the mission. For all those
interested in receiving additional data
such as an A-O-C telemetry chart
individual system explanations, and
command functions. Please send
SASE to me and 1 will send you a free

copy.

FLASH!

Just before press time. we learned
that A-O-C will not be launched in
July as scheduled. The new launch
date is still unclear, but it is ex-
pected to be in the late fall or early
winter. Keep reading 73 for details
of all OSCAR flights.
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The South Milwaukee Amateur
Radio Club will hold its third annual
Southeastern Wisconsin SWAP-FEST
on July 15th at Shephard Park
(American Legion Post 434), 9327 So.
Shephard Ave., Oak Creek. Wisconsin.,
The activities will start at 7:00 A.M.
and run uniil 5:00 or later. There is
plenty of parking and a picnic area.
Admission i1s $1.00 per person. Bring
your friends and whatever goodies
you have to swap or sell. For more
information write to A.R.S.
WBOYEQA, Willilam N. LeCourt, 1900
West Kimberly Ave., Milwaukee, Wis-
consin 53221.

i

Model Rocketeers will hold an on-
the-air convention on July 15 at 1800
GMT on 3,992 and 14,300 - each
give or take a little. The Ludlow (MA)
Amateur Radio Club is sponsoring the
convention, and net control will be
WA INIC.

TWO RIVERS HAMFEST

The Two Rivers Amateur Radio
Club of McKeesport will hold its
annual Hamfest on July 16, 1972, at
the Clairton Sportmans Club off Rt
51, near Pittsburgh, Pa. For flier write
WA3SMWM C. Thomas, 7022 Black-
hawk . Pittsburgh PA 15218.

* * W

The annual Indiana Radio Club
Council Picnic and Hamfest will be
held on July 9 at the Lafayette
Fairgrounds. There will be a flea-
market for the hams and fun and
games for the rest of the family.
Trailer parking is available. Indiana’s
Ham-of-the-Year award as well as
other operating awards will be made.
Tickets are available from any IRCC
club, or by mail, or at the gate.
Advance ftickets are $1.50 each by
mail from WO9YIP, 477 Robinson.
West Lafayette, Ind. Orders should be
mailed by July 4. Enclose payment
and SASE. Tickets at the gate will be
$2.00. There will be advanced and
grand prizes as well as other prizes.

" n ow

The Annual Wyoming Hamfest will
be held July 15th and 16th 1972 at
the Holiday Inn, Thermopolis,
Wyoming. There will be prizes, a
banquet Saturday night, Swapfest,
Technical talks, Ragchews, Repre-
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sentatives from MARS, etc. Talkin on
3920 and 2 meters. Golfing, swim-
ming and picture taking of the buffalo
that roam at will in the State Park.
The Hamfest is sponsored by Mildred
and Joe Ernst of Thermopolis.

w * K

ONTARS, the Ontario Amateur
Radio Service, sponsored by R.S.O.
Inc., operates daily, all year, from
7AM to 6PM local time on or about
3775 KHz. It is a public service net
for the express purpose of handling
traffic, but check-ins from stations
without traffic are most welcome.

A cordial invitation is extended to
our American amateur friends to avail
themselves of this service. ONTARS
net control will recognize check-ins
from all modes — SSB. AM and CW.,
For US amateurs operating mobile in
Ontario this is an easy way to obtain
traffic mmformation, directions. etc.
and meet new [riends.

ONTARS will be looking for those
W and K calls.

* * *

The first annual picnic of the
Northwest Amateur Monitoring Ser-
vice (NAMS) will be held Sunday, 16
July 1972 at Lewis & Clark State Park
about 10 miles south of Chehalis,
Washington, on old Highway 99.

NAMS will be one year and one day
old on the day of the picnic. Over-
night camping is available at Lewis &
Clark State Park, with 40 spaces avail-
able. Bring wood for campfires, and
bring food — it's a pot luck picnic,
begins at 1 PM.

1972 County Hunters Contest
July 29-30, 1972

The CW County Hunters Net invites
all amateurs to participate in the 1972
CW County Hunters Contest, All mo-
bile and portable operation in less
active counties is welcomed and en-
couraged.

Contest period: 0000 GMT July 29
to 2400 GMT July 30.

General Eall: €0 C€H:  Ex-
change — QSO number, Category
(portable or mobile), RST, State (pro-
vince or country) and county (U.S.
stations). Scoring: QSO’s with fixed
stations are |1 point, QSQ’s with por-
table or mobile stations are 3 points.
Multiply the number of QSO points
times the number of U.S. counties
worked.

Logs must show category, date/
time in GMT, station worked. ex-
changes, band, QSO points. location
and claimed score. All entries with
100 or more QSO’s MUST include 2
check sheet of counties worked or be
disqualified. Logs must be postmarked
by Sept. 1, 1972 and sent to CW
County Hunters Net ¢/o James E.

Hoffman KI1ZFQ 42 Gresham St..
Milford CT 06460.
*+ * #*

The Dade County Amateur Radio
Public Service Corps will operate Spe-
cial Events Stations from the National
Political Conventions. Miami Beach.
Florida during July and August. Ten-
tative planning: Formal traffic
Schedules and traffic nets. Contact
frequencies 7072 14072 CW. 7272
14317 SSB. Station hours — 10:00
AM — 10:00 PM T
1400Z — 0200Z. Calls/Dates -
WD4USA. Democratic, July 10-13,
WR4USA, Republican. August 21-24.
QSL Info (SASE) to: Special Event
Station (call), PO Box 501. Miami
Springs, FL 33166.

* * *

The Quebec’s amateur radio asso-
ciation, R.A.Q.I., will be holding its
annual convention at the Cite des
Jeunes in Vaudreuil Que. on June the
30th, Ist and 2nd of July. All ama-
teurs of course are welcome and we
will have french and english talks on
technical subjects. Also. door prizes
will be given during the convention,
including 2 main prizes which will be
awarded at Sundays’s banquet.

* % *

The largest meeting of radio and
¢lectronic enthusiasts in the midwest
is scheduled for Radio Expo ’72 at the
Lake County Illinois Fairgrounds on
July 8 & 9. There will be technical
talks, meetings. flea market, and
something for the whole family. Ad-
vance tickets are only $1.50 ($2 at the
door) from Radio Expo ‘72, Box
WAQORC, 230 East Ontario St.
Chicago IL 60611.

* *® ®

The Columbus, Ohio Amateur
Radio Association has been granted
use of the special event call sign
WIJ4ULY. The club will be broadcast-
ing both phone and CW from
Independence KY on July 4. Only US
stations will be worked on 40 and 80.
DX stations will be worked on 20, 15,
and 10. There will be Novice stations
active also QSL via W8TO: enclose
SASE.

* % *

The Wabash Valley Amateur Radio
Association will hold the 26th Annual
Hamfest, The VHF Picnic, on Sunday,
July 30, 1972, at Turkey Run State
Park near Marshall, Indiana. Registra-
tion is $1.50 each with no advance
registration. There will be prizes.
Bingo games for the XYL, big flea
market and plenty of good fellowship.
Talk in will be on 52.525 and 146.94.
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(The following letter. all of it. was

Ed )

| arrived (I'm here i Dr. 9VINR
Charan’s oftice. & he keeps bringing in
patients. & 1 just get up & leave when
he comes ) here Thursday It Bang-
kok, as my time was up that was
stamped on my passport. Had been
issued the call of HSIAGO while
there. Worked many sta with HS call
and 9Y4VV Nazir dn in Trinidad, but
we never hrd | Stateside call. Nazir
gave me a 5-9 report. Doc just
handed me yr letter of Oct. 71. I'd
left the States bk in Nov. Flyvin to
Litra Peru on my way to visit XS4AA
Basil, but stayed in Peru for 3 days
visiting hams. Then flu over to Sao
Paulo & eyeballed with Brasilian
hams, then flu up to Rio where | met
& visited many hams in Rio. After 4
days, took off & flu 4280 m1 NS to
Johannesburg, then drove 130 with
Basil to his QTH in Kroonstad. While
there for 2 weeks, 1 wire-brushed &
painted his 70" tower.Then contacted
K6UJS the night B-4 1 left for Cape
Town. or ZS1Land, who had my XYL
on the LL as a SWL telling him where
| was goin. Next day | hitched rides
down to C.T. & stayed with many
hams in the area ZS1UP was one of
them, John, whose son Willie's picture
was in the South African paper a week
after | was there right on the front
page in his plane, upside down flyin
over CapelTown.

After meeting many members of
my Mormon Church at the services
there in CapeTown, | went to the
BOAC office & instead of routing me
bk to SF via London, she sent me to
Nairobi where | met Robby 5Z4ERR
& several others & also goin on a small
Safari to hunt (but 1 didn’t do any
hunting) just went along for the ride
in their LandRover & took a few

written on an airline place mat

glaborate abt my thrilling experiences
while there in Kenya. However, after
meeting many of the local 5Z4 boys. |
caught a plane to Bombay via Uganda
& Kuwait. Upon landing at Bombay |
had a hotel res at a lovely hotel (paid
for by BOAC) because 1 wanted 24
hrs to contact any VU2 hams, which 1
managed to do. I met Ali VU2ST &
his ham son. who drove me clean
across dark Bombay at night (without
lights) to his QTH where | met Al &
other both on the air & with the ol
eyeball. By this time, it was abt time
to catch my flight to Bangkok which
was very much appreciated, as we
were served a delicious American din-
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ner (after cating stuft I wasn't used to
cating) bk there in Bombay.

Well the first thing 1 noticed after
bein in Bangkok a few hrs. was every-
where vou looked there, beautiful
women ... all over the place. every-
where.

My visa for my visit to Thailand
was up Jan. 28th., we (meanmg me)
left the 27th (didn't take the XYL
B-cause. all she wanted to see was
Japan).

Flu into Singapore at 1530, plenty
of time to call & make contact with
Charan 9VINR, whom I'd QSO’d pre-
viously. Said he'd find a place for me.
I'd contacted Ruspy DU7ER fr Bang-
kok on the SEANet with Baddy
4S7PB in Celon as NC & told Ruspy
(with my HSIAGO call, that | wd B
comin dn to eyeball with Doc Charan
in Singapore in a week & if he shud
also happen to contact any Victor
Sugar stas to B sure & tell them that
K6OnlyPrettyGirls (many hams know
me by my call) wd B visiting Hong-
Kong on his way bk to his QTH there
in San Francisco.

So Wayne, I'm sending you this
letter to help you better realize just
how wonderful a trip I had visiting the
many ham friends that we've contac-
ted in past years. | forgot to mention,
Thursday evening (when we got in fr
Bangkok, we just happened to hit it
right because that nite, 9VINR & |
HSTAGO (K60PG) attended the
semi-annual meeting of the Singapore
Amateur Radio Club, & 1 got to
eyeball many hams I'd QSO’d with, &
also | was lucky enough to see the
picture I've been trying to see for a
long time. bk in the States. Radio
Amateurs of the World.

Now, just as soon as the good
doctor (who's sitting in his office.
filling out dozens of QSL cards, which
[ think is very commendable) is ready,
we're goin dn two a place called
Johore Bahru, which 1s here in Malay-
sia, to visit some of his friends.

I'm sorry that after QSO’ing Bud
9V 10l many times, he’s not here, but
up somewhere in Vietnam waters
operating MM fr his dredge with the
call of W7RMT. Charan & | were
drivin to his office, & he said to me,.
see that nice beam up there on the top
of an apt building, well that’s Bud's
9V 10I's QTH he left behind.

Many tnx agn Wayne & 73s Ir

Singapore;, Kenny K60OPG
* %

Following are instructions for ob-
taining reciprocal operating privileges
in Suriname: Because of an agreement
between the USA and Suriname, there
are no objections against the issuance
of licenses to holders of a valid FCC
license, during their stay in this
country. Applications must be add-

ressed to: The Governor of Surmame.
Through. The Minister of Public
Works and Traffic. Kleine Waterstraat
&. Paramaribo. Suriname.

With this application an ofticial
stamp of St 0.30 must be placed and
pavment of legal charges of St 6.00
and an administration fee of St 1.00
are due. In order to meet the require-
ments. send the apphlication and an
amount of U.S. §5.00 3 months be-
fore the date of arrival to: The
Government Telegraph and Telephone
Service, Bureel Radio Controle,
Keizerstraat, Postbus 1839, Para-
maribo, Suriname. The change will be
handed to you upon your arrival.
Complete and sign the information
form that is returned to you and for-
ward it also to The Government Tele-
graph and Telephone Service.

The license fee per annum is SF
10.00, payable when you are here.
Once in Suriname, contact the
Government Telegraph and Telephone
Service and yvou will receive further in-

formation.
¥ ¥ *

The Mobile News reports that
Portugal has signed reciprocal licen-
sing agreements with the following
countries: Belgium. Canada, France,
Germany, Holland, Morocco, Switzer-
land. the U.K.. and the U.S.

Here is a list of addresses to which
to write when requesting licensing
information in the Caribbean:
BARBADOS
Ministry of Communications,

Works & Housing,
Government Headquarters.
St. Michael. Barbados

JAMAICA

The Postmaster General
The General Post Oflice
Kingston, Jamaica

ANTIGUA

The Posmaster

General Post Office
Antigua, Leeward Islands

GRENADA

Ministry of Communications & Works
St. Georges

Grenada, Windward Islands

MONTSERRAT

The Postmaster,

The General Post Office
Montserrat, Leeward Islands

ST. LUCIA
Ministry of Communications & Works
St. Lucia, Windward Islands.

ST. KITTS, NEVIS, ANGUILLA

The Administrator

St. Kitts, Leeward Islands

(Note. There are at present certan
ad ministrative difficulties 1n this
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group which may present some prob-
lems in obtaining licenses in Anguilla.)

TURKS & CAICOS
The Administrator’s Office
Turks & Caicos Islands

BRITISH HONDURAS
The Postmaster General
Belize. British Honduras

* & *

DX LETTERS

Amateur operation here in
Germany has been a pleasure | never
thought it could be back home. Of
course, we have our shared bands with
commercial services, lots of QRM
(some of it intentional) and certain
restrictions, but you don't need a KW
to work in DXer’s Heaven. One thing
we do lack is a Third Party Agreement
between the U.S. and Germany — no
phone patches are allowed.

We would like to hear more State-
side stations calling Europe on 80
meters. Although our band stops at
3800 kHz, the portion traditionally
reserved for working DX s
37903800, and you don’t have to be
an Advanced or Extra to work us. If
you can work split frequency, vou can
work us. Just give a listen in our DX
portion. We wusually indicate what
frequency we're listening on. but we
do listen all over the band, including
the General portion.

On 20 meters, we'd work a lot
more of you in the Central and
Western states if you'd beam the long
path over New Zealand. The south
polar route works beautifully! Try
around 1400 GMT.

Harry KSHML/DL4HW
APO New York 09053

Enclosed are two prints showing
the “Ham Quadri” antenna installed
on the Lady Mary. Mary, WAGVIB, 1s

still located at Manzanillo. Mexico,
but is leaving for Acapulco soon.
Bob Wilkinson WAG6RFB
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THE TRAVELING HAM

Joe Kasser G3IZCZ WS

This column is a forum on informa-
tion and ideas enabling the traveling
ham. be he tourist or commercial
traveler, to take his ham rig with him
and to successfully operate from over-
seas. The advent of solid state VHF
FM and low power subminiature HF
equipment has made portable ham
stations an everyday occurrence.

The USA now has reciprocal licen-
sing agreements with many countries.
Some of these countries. especially in
Europe. have a VHF phone (144 MHz
and up) class of license that does not
require a Morse code test. Thus
American Technician class operators
should be able to obtain reciprocal
permits. These are well worth ac-
quiring because there is a high level of
VHF activity in Europe.

Consider the two meter band: iIn
Europe the international two meter
(mobile) calling frequency is 145.0
MHz. It is used by both AM and FM
stations, but mostly by FM. There is
also an international SSB frequency
centering on 145410 MHz. Europe is
in Region One of the IARU and as
such the two meter band only covers
144146 MHz. Squeezed into those 2
MHz one finds AM, CW, FM, SSB,
repeaters and beacon stations. The
band is voluntarily divided: CW
operators utilize the bottom 150 kHz,
the beacons, although at present all
over the band, will soon move up to
the top end and occupy the top 50
kHz. The phone operators have the
rest using AM, FM and SSB. Many
cross m