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LOW BAND -6 METER SALE

TRUCK MOUNT MOBILE UNITS

FMTR 80D, 6 Volt ....... 34.95
FMTR 140D, 6 Volt .. ... .. 39.95

T41G, 6/12Volt ... ...... 69.95

12 BASE STATIONS

CFSTR140BR .. ......... . 139.95

Also with weatherproof rack as available.

STRIPS

FMTR 80D, 12 Volt .. ... .. 39.95
FMTR 140D, 12 Volt ....... 44.95
151 AGD, 6/12 Volt .. ... .. 69.95

TRANSMITTERS, G Type ... ... 30wW.
150 MHz — TA139
50 MHz — TA104 : $1 5 ea.
COMMUNICATIONS
18669 VENTURA BLVD., TARZANA, CALIFORNIA 91356 (213) 342-8297
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The
PEAKER -

TWEAKER

by P. ). Farrell,
SEATTLE, WASHINGTON

...CRYSTAL-CONTROLLED SIGNAL GENERATOR

22ul

3-12 MH2

7-45 pF

&

51
RF OUT!

9V
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Once upon a time, in those days before

the Seattle repeater, rigs had to be kept
' intip-top shape for satisfactory '"direct"
communications, Nuvistor and 417A
preamps were the rule rather than the
exception, Those whose receivers took
more than 0.3 aV for 20 dB quieting
were quietly pitied or openly ridiculed,
or both. To keepreceivers at maximum
sensitivity, tuneups were performed at
the drop of a hint, Because of the
scarcity of "official' signal generators,
a crystal - controlled one -transistor
signal generator was developed. This
gadget became known as a ''‘peaker-
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tweaker.' Seattle has a two-me%ter re-
peater now, 8o no one botheré much
with his receiver any more, but one
still remembers those good old days of
superceivers and how out - of -tpwners
with "dead receivers'' took plenty ofgas
from the local troops. [
The peaker-tweaker is shown iin the
sketch, As a signal generator, the de-
vice has everything going for if, It's
eagy to build, simple in design, and
straightforward in theory; yet, it pro-
vices a clean, stable signal that can be
used in tuneup of receivers on jany of
the VHF or UHF bands. '
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Harmonic Crystal Frequencies inkHz
Number 146,34 146,76 146.94

Here's how the peaker-tweaker works:

Inductor L. doubles the VXO action of 40 3658 3669 3673
Cl’ allowing a single crystal to cover 39 3752 3763 3768
séveral adjacent channels. L. may be 38 3851 3862 3867
omitted entirely if the additional cover- 37 3955 3966 3971
age is not desired. The rf outputis a 36 4065 4077 4082
series of very fastpulses at the crystal 35 4181 4193 4198
frequency. Such a waveform is ex- 34 4304 4316 4322
tremely rich in harmonics. 33 4435 4447 4453

32 4573 4586 4592
Regular transmitting crystals may be 31 4721 4734 4740
used, but any crystal in the range of 30 4878 4892 4898
3-12 MHz worksaswell, The transistor 29 5046 5061 5067
specified is a VHF type which can put 28 5226 5241 5248
out up to ~20 dBm into a 50-ohm load 27 5420 5436 5442
for harmonics upto 500 MHz. Oscillator 26 5628 5645 5652
pulling by the potentiometer (which con- 25 5854 5870 5878
trols output level) is minimal, aboutl 24 6098 6115 6122
kHz at high-band. Drift is just about 23 6363 6381 6389
nonexistent--a factto be appreciated by 22 6652 6671 6679
those using most '"regular" signal gen- 21 6969% 6989 6997
erators. To aid those with a selection 20 7317 7338 7347
of surplus crystals, a simple computer 19 7702 7724 7734
program was formulated to generate the 18 8130 8153 8163
following table of crystal frequencies 17 8608 8633 8644
{all of whichhave harmonics on several 16 9146 9172 9184
popular frequencies on two). 15 9756 9784 9796

“not often available
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NEW
AMPEREX
UHF AMPLIFIER

promises new zip

from tired old mobiles

What appears to be one of the most
sensational developments of the last
half-decade is a new thing being manu-
factured by Amperex Electronics Cor-
poration, New York. This "thing' has
the general appearance of a simple r{
cavity, but what it does is imagination=-
staggering, For Amperex has come up
with a simple and inexpensive method
of upping 5 watts of rf at 450 MHz to a
potent 120 watts.

The device, pictured at left in-the photo
of Fig, 1, is a one-piece metal cylinder
that combines cavity with vacuum tube
and integral circuitry toproduce a high-
power amplifier requiring nothing more
than B-plus and filament power to turn
a mini -mobile into a powerhouse.
Screenvoltage is provided by an internal
circuit arrangement that uses the plate
supply as its source,

Steve Beeferman, product manager at
Amperex, told FM that the fantastic
capabilities of the amiplifier can be
attributed to one of Amperex's recent
innovations in tube design: The tube is
laid out in a cylindrical configuration,
and all the elements are concentric to
the anode, which forms a bar traversing
the center ofthe cylinder's longitudinal
axis, as shown in Fig, 2, The cathode,
as the outer-circle of the device, has a
large enough area to assure high cur-
rent flow even at very low plate volt-
ages. Electrons from all portions of
the large-area cathode can impinge on
the anode in sufficient quantity to assure
high-efficiency power transfer at anode
potentials below 500 wvolts. And the
efficiency, according to Beeferman, is
such that no auxiliary cooling is re-
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IN-LINE 450 MHz RF AMP-
LIFIER DEVELOPED BY AMPEREX

FIG. 1

quired. In typical mobile and base sta-
tion applications, conduction - cooling,
as by chassis -mounting, would more
than amply remove the heat from the
unique amplifier,

One of Amperex's principal criteria
during design of the rf amplifier has
been ruggedization, and it is this con~
straint that resulted in the amplifier's
one~-piece construction approach, Since
the unit is factory-tuned prior to deliv-
ery, final tuneup can be accomplished
with the two vibrationproof screwdriver
adjustments on the side ofthe cylinder.
Amperex engineers are confident the
unit will be operational for long periods,
too, and estimate the life to equal that
of the equipment with which it is used,
in spite of the fact that the tube cannot
be replaced without replacement of the
entire assembly,




""You won't be able to remove the tube
from the assembly,'’ stated Bill Topley,
sales engineer for Amperex, 'but it
wouldn't make any difference anyway--
the whole assembly can be purchased
for no more than a typical tube of its
class!'" When asked what the selling
price of the amplifier would be, Topley
said the company was shooting for a
mark in the fifty-dollar neighborhood.
"And the way things are shaping up, "
he added, ''it looks like we'll be able to
hold to this figure pretty well," Topley
hinted the fifty-dollar price tag might
be for quantity orders, but indications
do appear favorable for a low initial
cost,

Cathode

A S, .-

4

e e e — e

FIG.2 LAYOUT OF NEW AMPEREX
UHF AMPLIFIER TUBE.

One cost -cutting approach was Am-
perex's decision to market the device
without coaxial connectors, Connectors
can boost the price of an item consid-
erably due to the costs involved in pro-
curement, handling, tooling, and labor
of installation and checkout, Amperex
engineers feel that simple input and
output coaxial leads afford a maximum
of installation flexibility by allowing the
user to select the connector types, and
thereby saving him this as a 'multi-
plied" manufacturing expense,

One of the key features of the power
package is an instant-on capability,
which means the amplifier can be ener-
gized on a push-to-talk basis with no
power~consuming standby source need-
ed, In Beeferman's words, '"We've
had to put some real engineering into
this thing, because we'll be marketing
a vacuum-tube device in the shadow of
a broadening semiconductor technology.
And withtubes, a major objective MUST
be to stay a fewyears ahead ofthe state
of the art,"

Beeferman has an ideal vantage point
for seeing what the state of the artis
at any given moment, too. For Am-
perex, long renowned for their vacuum-
tube technology, is also a leader in
transistor development,

For more information on the 450 MHz
in-line rf amplifiers, write Amperex,
230 Duffy Avenue, Hicksville, New
York 11802, And don't forget to tell
them you read about it in FM!

“The net will be coming on any minute now."
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Putting the NINIC
Pocket Receiver on Channel

8il C t
Photes by arpenter by Don Milbury

Most of us who operate repeaters
or remotely controlled base sta-
tions wish for things like tiny
walkie-talkies and pocket receivers
from time to time, A repeater
output greatly enhances the capabil-
ity of any miniature communications
equipment, A walkie-talkie through
a repeater packs the same punch
as the repeater output, and the
punch usually comes from the top
of a hill or mountain. To be really
handy, the transceiver would have
to be small enough to be carried
anywhere (pocket tuckawayable),
and punchy enough to develop a
kicky signal from any line-of-sight
range. Unfortunately, the cost for
such a unit is prohibitive for us
poor folk,

But there are units that do fill the
bill quite nicely, GE makes one.
It's transistorized and uses inte-
grated circuitry for added minia-
turization, It puts out more than
a watt, It's no bigger than two
packs of cigarettes. But it costs
nearly a thousand dollars,

A pocket receiver is the next best
thing, A good miniature FM recei-
ver is small enough for the pocket
yet sensitive enough to allow moni-
toring of the local repeater output
from anywhere within the repeater’s
general range. And to be fully
useful as a monitor, it must have
a tunable squelch so latent band
noise can be eliminated during the
no-signal state. GE makes one of
these, too. it's called the Message
Mate. It's a highly sensitive unit
made fo1 nigh-band paging systems.
But it costs more than $200,

FIGURE 1, PHOTO OF OPEN UNIT SHOWS So it's pretty understandable that I
MODULAR CONSTRUCTION AND LAYOUT, became pretty excited when I saw

FEBRUARY, 1969 11



+75v
+ 7.5V + 7.5V +7.5V
R2 7 R4 e ——
18K 2PF 1.5K I
Y|
il |
Cl |
11 O-12PF Qi
2N3563 / 3
4 7 —-——
0‘|ZPF ::cs
10PF
c2 SRI QR3 L .4
Isoprion Ot
25PF
+7.5 +7.5v
N
R9 I S4Cil
K T4 lr
d
FIGURE 2, 150 MHz OSCILLATOR MODULE, NINIC POCKET RECEIVER

the Mann Communications ad in the March
issue for the $74.95 Ninic pocket commu-
nications receiver. I had to have one!
Here's my reasoning:

In my locality, 146.82 MHz is the pri-
mary channel. Agroupofusestablished
a hilltop 146,70 MHz transmitter which
is fed all the 146.82 MHz signals heard
by a local receiver. If an operator were
to crystal up a two-meter mobile unit to
transmit on .82 and receive on .70, the
mobile would be extremely valuable around
town, but totally worthless out of the
general repeater area, Similarly, the
operator would be out of luck if the .70
transmitter were to malfunction or be
forced to shut down for some reason.

An ideal solution would be one whereby

FM'ers with single-channel radios could
be provided with a means for copying .70

12

on an auxiliary or secondary receiver,
Such a scheme would also prevent a
repeater from causing the kind of inter-
ference mentioned by Mr. Anderson in
his very controversial anti-FM Autocall
column. (FMB, February 1968)

The perfect "auxiliary' receiver to com-
plement a single - frequency mobile unit
by monitoring a repeater output is a sen-
sitive pocket receiver. And the Ninic
has proved that it can do the job nicely.

A LOOK AT THE NINIC

The Ninic is a stable, crystal-controlled
dual - conversion superheterodyne FM
receiver with a sensitivity of about a
microvolt for 20 dB of quieting. The
unit is inherently noisy, and it takes a
signal of greater than 10 microvolts to
give complete quieting, The ad said the

FM|
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FIGURE 3, 50 MHz OSCILLATOR MODULE, NINIC POCKET RECEIVER

unit had a sensitivity of 0.3 microvolt.
This proved to be true, but there was
practically no quietingat that input level,

The Ninic comes equipped with one cry-
stal for the converter and another for the
oscillator. The oscillator crystal puts
the operating frequency above 150 MHz,
but the fact that it is supplied with the
receiver greatly simplifies tuneup and
checkout; it's always more comfortable
to check out a receiver .on its original
frequency before attempting to set it up
on a new channel, The originally sup-
plied crystal allows individual operating
characteristics to be observed so you'll
know what to expect in the way of perfor-

' mance whenthe receiveris properly tuned

. to the new frequency.

. The Ninic is comprised of three discrete
. modular circuit boards, as illustrated in
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the photo of figure 1. The smallest of
the three is the oscillator module, posi-
tioned immediately above the battery.

The low-band (six-meter) receiver is
identical with the high-band unit pictured
with the exception of the oscillator mod-
ule. The oscillator leads are connected
with plug-in pins. A low-band unit can
be changed to the high-band version (and
vice versa) by unplugging the terminal
pins, removing the hold-down screws,
and inserting the appropriate oscillator
module.

Figure 2 is a schematic of the high-band
oscillator, While the supply voltage is
shown to be 7.5 volts, the receiver works
well with any supply voltage of 6 volts or
more. The nickel-cadmium cell in the
unit pictured provides 6,25 volts, and is
more than adequate to allow squelch-

13
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NOTE:

No I-F adjustments are necessary. Adjustments of the
slugs and transformers is not recommended., The I-F
circuits have been factory-aligned.

FIGURE 4. CRYSTAL-CONTROLLED I-F MODULE OF NINIC POCKET RECEIVER
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FIGURE 5. PHOTO SHOWING CLOSEUP OF OSCILLATOR MODULE
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(NOTE THAT VARIABLE CAPACITORS ARE ON BOTTOM SIDE. )

breaking on signals better than 0.3
microvolt. The schematic for the low-
band oscillator is shown in figure 3.

Figure 4 is a schematic of the crystal-
controlled IF module. This is the center
circuit board inthe photograph of figure 1.
Asnoted earlier, this module is the same
for high-band or low-band receivers.

TUNEUP

If you're thorough, you will by now have
noticed what appears to be a discrepancy
between the schematic of the oscillator
and the module itself. The schematic
shows a number of variable capacitors
in the oscillator for tweaking the thing
onits new frequency, but even the closest
examination of the oscillator won't re-
veal even a hint of a tunable capacitor.
When I saw this apparent disparity, I
merely shrugged and muttered some
under-the-breath comment about radios
made in Japan. And I started the tuneup
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procedure by adjusting the wax -filled
slugs in the coils and transformer cans.

The receiver had all the earmarks of a
unit that could be set to any frequency in
the two-meter band. I noted that most of
the slugs were nearly all the way out.
This seemed almost a sure indication
that the frequency could be lowered a
great deal without modification of the
circuit. Then, when two of the slugs
bottomed out, I became suspicious. The
tuning range of the oscillator was nowhere
nearly as broad as it looked to be.

The capacitors in the schematic simply
had to be on that board somewhere, In
desperation, I disconnected the testleads
andinterconnect pins and pulled the oscil-
lator module out of the receiver. There
they were! All the miniature tunable
capacitors were protruding from the un-
derside of the oscillator board. This
layout makes the tuneup somewhat more

15



difficult from the standpoint of conven-
ience because the oscillator cannot be
adjusted while it is mounted in the re-
ceiver. The interconnecting leads to the
oscillator can be reconnected to the board
after it has been removed, however. The
board must be placed vertically and situ-
ated immediately adjacent to the IF
module so the leads will reach. Fortun-
ately, the oscillator is stable enough so
the tuning won't change after the unitis
remounted,

Before discussing the tuneup procedure,
it might be wise to describe the crystal-
ordering particulars. Since Sentry Manu-
facturing Company advertises regularly
in FM -- and their crystals really are of
the quality we FM'ers have come to
expect -- I decided to ask them to assign
a specific order number to the Ninic osc-
illator crystal. They did do this for the
two-meter unit, but because of a lack of
information at the time they could not

LIMITER
DISCRIM

provide correlation data for the six-meter
version.

Toorder a two-meter crystal, give Sentry
the two -meter operating frequency de-
sired, specify crystal holder SCM-18, and
mention that the receiver is the Ninic.

To order a six-meter crystal, specify
crystal holder SCM-18 and refer to the
crystal oscillator circuit shown in figure
3 of this article. The Sentry people sub-
scribe to FM and can correlate the data
from their copy. The first six-meter
crystal order will probably take a day
longer to process than subsequent orders
because of the time required to correlate
the data the first time through.

Here is a complete step-by-step tuneup
procedure:

Frequency Adjust (Figure 5)

1. After inserting the proper amateur

Limiter /Discriminator test point is an all-purpose alignment point, and may be

used to monitor limiter current as well as discriminator position,
put signal is below saturation, use a 2V meter and peak all adjustments
Thern, with saturating signal, adjust ‘oscillator for 0
Make sure discriminator can is adjusted for 0 with no input signal.

imurn meter deflection),
on meter,

FIGURE 6. PHOTO OF
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NINIC I-F MODULE



crystal (Sentry SCM-18) remove the
three hold - down screws.

2, Unplug the lead covered with trans-

parent polyvinyl tubing (extreme left
in photo of figure 5).

3. Gently lift the lower edge of the board

(the end next to the battery) as if
opposite edge were hinged.

NOTE
The oscillator will now be positioned
perpendicular to the receiver so ad-
justments can be made from either

NOTE
The slugs of alltransformersare held
in place by tiny one-piece rubber-band
segments. If tuning is difficult or if
the slug has a tendency to edge back
toward the original setting, remove
the slugs completely and lift out the
rubber-band sections, Then replace
the slugs and set as described in 5.

6. Leave the polyvinyl-jacketed lead dis-

connected. This lead attachgs to one
of the pins on the base of the receiver
and allows for the connection of an

side of board. external antenna.

4, Carefully remove the wax from the
two transformer cans located below
the crystal (see photo).

7.Connect the output of a signal gener-
ator to the antenna lead to produce
a saturating signal on the receiver.
The squelch should be fully opened.

5. Using a jeweler's screwdriver, turn
both slugs clockwise one complete 8, Turnon your base station receiver (or
turn. (On six-meter unit, turn slugs any receiver known to be on the same
counterclockwise one turn. ) frequency that you're zeroing.

$1
o— o 00
+ 7.5V +T.5V

[

Lco "% T2
T.02uf

L

2N3566
Q4

! Cl
RI it

10K *suf CR3
-4204C8
RI2
= 10
R2
10K
Jrc?
e

FIGURE 7. AUDIO AND SQUELCH MODULE, NINIC POCKET RECEIVEEJR
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9. Connect a discriminator meter to the
base station receiver so it will be in
plain view while you're making ad-
justments on the Ninic.

NOTE
The signal generator output must be
high enough in signal strength to be
copied on the base station receiver,
The base station receiver audio gain
should be all the way down.

10. Gradually adjust the signal generator

frequency for a zero indication on the

base station discriminator meter.

11. Adjustthe frequency trimmer capaci-

tor (located in corner on bottom of

board below previously adjusted trans-
formers) until presence of the satur-
ating signal is indicated.

12, Ifthe signalcan't be brought in as de-

scribed above, setcapacitor to center

of its range and adjust transformer
slugs one additional turn. Then re-

peat step 11.

13. With the receiver saturated as de-
scribedin step 12, decrease the signal
gradually for a popping indication
(about 10 dB quieting on the Ninic).
14, Adjust the antenna capacitor for max-
imum quieting. (This capacitor is
located below the open coil at the ex-
treme left, )

15. Reduce signal and readjust capacitor
for maximum quieting. Note position
of capacitor, If fully open or meshed

lCH |[GAN
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the antenna coil must be adjusted.
Continue adjustment until antenna
tuning capacitor provides the best
signal near the center of its range.

16, Adjust all other oscillator board cap-
acitors for maximum quieting, but
remember to reduce the input signal
each time it reaches saturation.

17. Observe all capacitors., If any are
fully open or closed, a readjustment
of the corresponding coil is neces-
sary.

18. When receiver has been fully tuned,
reset all coils with wax. Use an or-
dinary birthday candle and allow the
melted wax to fix the slugs in their
new positions.

Final Comments

The discriminator adjustment is in the
upper righthand corner of the IF module,
Figure 6 illustrates this and also shows
the first«limiter monitoring point. When
monitoring for limiter current, set meter
to either the 50-microamp scale or a
0 -2V dc scale (20,000 ohms per volth

Figure 7 is a schematic of the squelch
and audio circuitry. There are no ad-
justments to be made on this board; the
circuit is included only for reference.
(The Ninic does not come with schema-
tics; the originals from which those in
this article were obtained were probably
the only set in existence.)

STAT
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