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An FM Editorial

FM and the LEAGUE
A letter from a prominent amateur in New
York questioned FM's editorial policy as
related to the ARRL. The well-meaning
amateur suggested it might be better for
FMnot to criticize the League, regardless
of the justification. A kind comment, he
said, would do more to command League
support, Praise the League, he went on,
even if it means inventing something to
praise about.

Perhaps, as he suggested, there have been
negative undertones with respect to the
ARRLin FM Magazine. This is no acci-
dent, I think the ARRL is so conservative
that it is doing ham radio more harm than
good. The people there are so afraid to
move on anything new and different that all
radio suffersasa result, Asa consequence,
my attitude is reflected inFM. It could be
that ARRL would bend more if the screws
were loosened a bit, but it could be the FM
readers wouldn't appreciate such white-
washing. The largest single reason for the
tremendous success of FM is that we take
an independent and unflinching stand for is-
sues, and that we don't knuckle under to
the ARRL. The overwhelming number of
letters I've received from readers tends to
bear this out, Softening up of the ARRL
treatment would only hurt FM in the eyes
of our readers. For this reason, we will
maintain the independent spirit already in-
stilled in our readership, regardless of
whether or not this involves ruffling the
feathers of the Newington group.

When you're unhappywith the way the Gov-
ernment is being run, do you offer critical
protests or do you support its every move
with unstilting loyalty? I'm a criticizer. If
things aren't done the way Ithink they should
be, I start running off at the mouth, So it
is with the League. As a paid up member,
Ihave the right AND THE DUTY to make
my feelings known, If enough of us did it,
the League would have to work FOR us or
simply fold up.

Would the Auto Club lobby for a law to re-
strict the driving rights of the majority of
its members? Of course not! Yet, the
ARRL pushed through the incentive licens-
ing thing which cost the average amateur
and League member a healthy percentage
of his operating rights. It seems to me the

League supported the cause of a minority
at the expense ofthe majority. As a mem-
ber, I was justifiably incensed. As an
amateur, I was outraged. And I still am.

So, withdue respect tothe amateur's com-
ments on how best to get League support,
let me say that I really don't care if the
League supports FM Magazine or FM as
an operationalmode, FMis representative
of the modern-thinking ham, Every aspect
of FMis a slice of something radically dif-
ferent from the old school, For this rea-
son, I believe that FM is inevitably to be
bigger than the League.

When they (the
League) don't fall in line with the real way
itis, they'll only look foolish and stupid,
And they won't want to maintain that image
very long, I'm sure. This is why the
League wants to include FM as part of the
handbook, This is why they are looking
for articles dealing with this phase of ham
radio, Those people aren't fools; they can
see the trend, My guess is that the ARRL
knows the VHF AM is dying and FM will
take its place.

What kind of magazine would FM be if it
kowtowed to the ARRL, lauding it for no
good reason, patting it on the back when it
should be kicking it in the rump? Another
CQ, maybe. That's not good enough for
me and it's not good enough for Mike. FM
--regardless of what the ARRL does or
doesn't do--will be the voice of modern
radio as itis, And when change is war-
ranted to keep pace, FM will change. Our
whole magazine is dedicated to this concept,

4
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FCC ABOLISHMENT...
an answer to the

'Spectrum Squeeze' ?
by Don MiLsuRY W6YAN

Continued squishing in the rf spectra gives rise to
radical proposals from top-echelon wheels-

The spectrum squeeze now being felt by the
communications industry isn't likely to let
up. Asa result, wilder and wilder plans
are being formulated to ease the existing
crisis. In a recent talk to the Illinois State
Broadcasting Association at Quincy,
nois, FCC Commissioner Robert Bartley
proposed complete abolishment of the FCC
in favor of a dual-agency frequency control
and allocation scheme.

As part of his reasoning for the unprece-
dented proposal, Bartley cited the fact that
no significant changes in communications
law had been incorporated in nearly 40
years! He said the FCC was so over-
whelmed with legal procedures that it was
unable to keep pace with the rapidly ex-
panding communications technology. After
20 years of vast expansion of communica-
tions facilities and FCC regulatory re-
sponsibilities, the FCC has increased its
personnel complement by a mere 71 people
since 1947, and many of these "were con-
sumed by new management procedures and
techniques imposed on the Commission, "'

The spectrum squeeze was slowed (but not
stopped) with the recent ''splitting" order,
whereby land mobile users were required
to halve their bandwidths to make way for
a new wave of users. However, as pointed
out by Neil Sclater in Electronic Design's
"Electronics in the Public Sector, Part III"
(ED, 18 July 1968, pp 42-45), this practice
is limited in effectiveness because there is
still a finite spectrum in which users can
be jockeyed,

A possible approach was offered byWilliam
Plummer (one-time secretary of the FCC
and now an associate director of the FCC's
Office of Telecommunications Manage-
ment), He suggested that further tightening
of "equipment manufacturing standards
would allow "much more productive use of
the spectrum,..with less interference and
more communications per unit of spec-
trum,'' Frequencies near and between TV
stations could be used, he said, if home
television receivers were made more se-
lective,

Of all the proffered solutions to the prob-
lem, Commissioner Bartley's was the
most "way out.'' His proposal involves
the establishment of separate agencies for
broadcasting and common-carrier ser-
vices, With Bartley's approach, spectrum
allocation would be performed by a special
legislative group known as Telecommuni-
cations Resources Authority, Citing addi-
tional reasons for his controversial pro-
posal, Bartley said his scheme would pro»
vide "a more effective management of all
telecommunications resources in the na-
tional interest,'' as well as preclude the
possibility of "encroachment of the Execu-
tive Branch over the field of commerce,
.».defense, and foreign affairs, ''

CONVENTION 69
ARRL NATIONAL
DES MOINES, IOWA
JUNE 20, 21, 22

P.O. Box 1051, 50311
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A SIMPLIFIED TOUCHTONE DECODER

FOR AMATEUR REPEATER USE

by

PAT DEVLIN WASBPS

a
DICK PEMBROKE KSLDR

In the June issue, Bill Strack (WA5ZTJ)
gave some excellent arguments for Touch-
tone as a control system for amateur re-
peaters,

The Tulsa repeater recently converted its
automatic phone patch to Touchtone and was
amazed by the increase in reliability, Our
engineering group immediately decided to
use Touchtone exclusively for our control
system,

Since Bell Telephone's central office equip-
ment is not readily available tomost groups,
the first chore was to design a decoder
which would give the desired degree of re-
liability yet be relatively inexpensive to
build.

After considerable research into various
decoding methods, we came up with basic
design shown in figure 1. We have had
considerable experience with single - tone
decoders and the various pitfalls of each
type. This design has all of the best fea-
tures of each previous design,

A printed circuit board (figure 2) was de-
signed for the decoder since inthe WA5LVT
repeater there are five sites where control
functions are necessary, While each board
in itself is a complete two-tone decoder
and can be used by itselffor a single func-
tion, it was necessary in the WA5LVT sys-
tem to have a variety of control functions
at each site,

Rather than build a board for each function,
which would be rather expensive, it was
decided to utilize computer techniques to

recognize the individual tone outputs from
each board and combine them to give an
output for each digit decoded. Thus, only
four boards are needed todecode all digits.
With 10- and 12-digit decoders, one-half
of one board is not used since it is neces-
sary to recognize only seven different tones.

Components were picked for their cost and
availability. The only critical components
in the decoding system are the 88 mH five-
for-a-buck telephone toroids and the ac-
companying capacitors. Metalized paper
capacitors such as the Vitiman Q capaci-
tors are recommended here,

On each board there are two individual
circuits, each used for recognizing one
tone out of a dual tone pair, The outputs
of these circuits are kept separate; thus,
each tone can be decoded separately for
ANDing in various combinations to produce
all ten digits. However, if one wanted
merely to decode one Touchtone digit (tone
pair), he would just series the two output
stages by connecting pin 22 to pin 4 and
grounding pin 3, This would cause pin 20
to go to ground only when both tones were
present. By connecting a relay or other
appropriate load from pin 20 to some +
supply (+24V) a single function is accom-
plished.

Each circuit on the decode board basically
breaks down into a high-gain audio ampli-
fier with parallel- resonant traps on the
first two stages. These traps are highQ
types providing an amplifier bandwidth of
approximately 1.5% at the 50% points,
Transistor Q3 provides a very efficient

9
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FIGURE 1. SIMPLIFIED TOUCHTONE DECODER CIRCUIT

rectifier circuit for producing a dc voltage
when a tone signal passes the first two
trap stages.

Transistors Q4 and Q5 work ina comple-
mentary circuit' to process the de voltage
into a sawtooth charge -and-reset wave-
form, The function of this sawtooth circuit
is to produce a slow response and quick
reset to any unwanted signals (noise) that
might activate the decoding stages. The
output of this sawtooth circuit drives a dc
amplifier whichhas a sharp threshold level
(approximately +2, 25V).

A test point is provided for monitoring the
voltage drive to the base of the de ampli-
fier. When connected to the typical FM

receiver with its squelch open (noise) the
voltage at the test points will run approxi-
mately 0.25 to 0.5V positive, and will sat-
urate at +2,25 when a tone is properly de-
coded,

The output stage is capable of driving re-
lays on integrated circuit logic directly.

Where the Bell System divides the tones
into the high group and low group, this de~
coder does not attempt to do this. Each
tone is recognized individually throughout,
Where the full bank ofdecoders is utilized,
preliminary bandpass filters could be used
ahead of the tone groups.
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The bandwidth of the decoder is approxi-
mately the same asthe Bell version, Speed
of recognition is slightly slower than the
Bell version-~less than 100 milliseconds
(still plenty fast enough for amateur use),

The Tulsa repeater designers have gone
one step further in their decoding system,
After the tones are detected and processed
to individual outputs, a diode matrix sys-
tem and simple timing device provides us
with ten separate ''exchangers,"' each having
112 functions, (We have committed the
last two digits for use in our automatic
phone patch, thus reducing our number to
eight exchanges, )

FIGURE 2,
THE TOUCHTONE DECODER IS BUILT
ON A STANDARD CIRCUIT BOARD, VIEW
SHOWS LAYOUT OF THE FOUR TOROIDS
ON THE CARD,
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We've put a known fact to work at Waters! By winding
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Controlled Charging
of Ni-Cad Batteries

by New McKie WAGKLA

>=
115 VOLTS
60 HERTZ

CR1 - 4DS

Cl

DS - #43 LAMP
CR1-4 - 400 mA, 250V
Cl-8pF, 200V

ELECTROLYTIC

TWO 6-VOLT BATTERIES
IN SERIES CONNECTION

A desirable feature of a ni-cad charger is
the capability of supplying a diminishing
charge to the battery to minimize the gas-
sing characteristic of ni-cad cells during
the final charging hours, (See ''Ni-Cads:
How NOT to Ruin Them,'"' K6MVH, FM
Magazine, May 1968, ) Motorola's approach
is both effective and easy to duplicate, as
shown in the circuit,

The capacitor in the circuitis selected ac-
cording to the charge rate required, which
should be on the order of 10 percent of the
ampere-hour capacity. In the case shown,
the ideal battery to be charged would be
the 4ampere-hour types used inMotorola's
P33 and P31 units, The 8 BMF capacitor
drops the initial charge current to approxi-
mately 375 mA,

13

The #43 lamp serves several functions, It
is fuse for the entire circuit and it acts as
a charging indicator, But most important,
it is a current-limiter, The #43 lamp
draws approximately one-half amp. By
replacing it with higher- or lower - rated
lamps, the charge rate can be controlled
to some degree,

If the charge rate is to be changed to any
great extent, the capacitor value should be
changed. The proper capacitor for charg-
ing the 250mA-hr cells in the Handie- Talkie
series of units would be 0.5 uF.

The lamp exhibits the greatest degree of
brilliance when the charge cycle is initiated,
Toward the end of the charge, the lampdims
somewhat, indicating charging is complete,



FM Repeater Directory
No attempt has been made to record all repeaters. Those listed in the directory
are repeaters of the "open" type, designed for free use by all FM amateurs, There
are approximately 350 additional repeaters currently in use, all of the "closed" or
private concept. Corrections, deletions, additions should be addressed to FM
Magazine, One Radio Ranch, San Dimas, Calif 91773, and marked "FM Repeater
Directory. "'

(Location)
Repeater In Out Coverage NOTES

ALABAMA
W4RFR 146, 34

|

146, 94

ALASKA
(none)

ARIZONA
WA7CEM 146,34 146,94 [Greater Phoenix

area
W7AJU 146, 34 146, 94 [Prescott

ARKANSAS

|
146, 34 146, 94 Little Rock

CALIFORNIA
W6FNO 146, 82 146.70 San Gabriel Valley,

Los Angeles
WB6SFU 146, 28 146,70 Los Angeles area

146, 34 146, 94 Los Angeles area
WB6AAE 146, 2 146, 8 Grizzly Peak
WB6TSO 146.2 146, 8 Central Coast
W6NCG 146, 85 147,71 Meadow Lakes
WAbYCZ 146, 85 147.71 (Mt Umunhum)
W6DOO 146. 85 147,71 (Mt Allison)
W6AQU 146, 85 147,71 (Mt Toro)
W6AEX 146.2 146. 85 (Mt Vaca)
W6CX 147.8 146, 94 (Wainut Creek)
K6IXA 146, 34 146, 94 Modesto
K6JIM 146.0 147.7 Central Valley
WA6VFO 146, 52 147,18 Los Angeles
WA6MPV 145,12 146.9 Los Angeles
WB6GUA 146, 44 146, 94 Los Angeles
WB6DSL 146, 34 146, 94 San Diego
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Repeater In Out Location (Cov' ge) NOTES

CALIFORNIA (Cont)
WB6QEO 51,20 51.0 Alameda
WB6QVV 51,20 51.0 Placer County
WB6LJR 51,624 51,024 Santa Clara

51,624 51.024 Solano County
WB6NDJ 51.70 51,075 Alameda

CAROLINAS
W4WID 52.76 52.525 Lenoir NC
WA4FYS 52.76 52,525 Burlington NC

146, 98 Burlington NC
W4DCD 52.78 52.525 N Wilkesboro NC

N Wilkesboro NC52.525 146.9
52.76 52.525 Columbia, SC
146, 34 146, 94 Columbia, SC

COLORADO
145, 32 146. 92] (Grand Junction)

Western Colorado,
East Utah

145, 32 146. 92 (Grand Valley)
Local backup for
above

146, 34 146, 94 (Cheyenne Mt)
Pueblo, Colo Springs

146, 34 146. 94} (Denver)
146, 88 146, 94 (Denver)

CONNECTICUT
W1VVK 146, 34 146, 94 (Avon) South to

Newhaven and
W1VVK 146, 94 52.92 East L.I,, North to

Greenfield, Mass
W1LRC 146, 34 146, 94 (Danbury) Intermit-

tent operation
K1PKD 52. 80 146, 88 (Stanford)
KITKJ 146, 31 146, 88 South Conn and

N.Y.
WILVL East Conn146, 94 52.525

DAKOTAS
(none recorded)
DELAWARE

(none)

|
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