10

Situated on a plain, near the geographical center of the U. S. is the world's biggest monitoring station, maintained by our Government.

GRAND ISLAND
-Where Pink Slips Are Born

by STANLEY JOHNSON, W¢9LBY
Grand Island, Nebraska

Often have we wondered what sort of place the birthplace of
the infamous "Pink Slip" was. The author describes this most
interesting receiving station where DX is very commonplace.

he is a “ham,” a broadcast engineer,

or a seagoing “sparks,” has heard of
Grand Island, Nebraska. Most “bad” radio
operators have heard from it, since the
government monitoring station, which po-
lices the radio lanes of the world, is located
a few miles west of this midwestern city.
The station houses radio’s equivalent of
the “G-men.”

However, unlike the “G-men,” radio in-
spectors seldom deal with cases which are
clearly of a eriminal nature. Most viola-
tions of radio regulations are the result of
maladjustment of equipment or errors in
operating technic. For this reason, the
usual penalty is a simple statement of the
re of the offense and a notice to ex-
how it happened. The revocation of
1se, which may, of course, spell finan-
cial ruin for a broadcasting station or de-
prive an operator of his means of earning
a living, is regarded as a severe penalty.
Fines and imprisonment are rare and their
Nary a transmitter in sight in the main room of the Grand Island Menitering Station. occasional imposition only serves to re-

I :VERY good radio operator, whether
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d those who have the urge to violate
) laws that the laws have teeth in them,
There are several monitoring stations in
United States but the largest in this
untry, or for that matter the world, is

t located at Grand Tsland, Nebraska.
he stations are maintained by the Federal
munications Commission.

Tourists from other states who visit the
Grand Island station are first of all im-
sed with the plains country in which
is located. The land is extremely flat,
h only occasional clumps of trees. The
ldings for the station stand alone on a
e square mile of land, with but two
mhouses closer than half a mile. Air-
v warning lights, on top of the antenna
sts of the station, are visible from the
nscontinental Lincoln Highway (No.
)) three miles south. There are not even
ver lines to break the bareness of the
ne, all of the wires being brought in
underground.

The “wide open” location of the station
helps to make the spot a paradise for radio
eption. Since the antennas are higher
n any nearby objects and there are no
to interfere, weak signals are picked
with a minimum of loss. Too, since
land is so flat, the station’s directive
tennas can extend in perfectly straight
and are extremely effective—signals
m all over the world pounding in with
“local” strength. “Ham” visitors usually
tter something about “What a spot for
1bics—a couple of rhombics.”  The
ef requirement for the popular rhombic
enna is a backyard the size of a farm.
The location of the station has some
important geographical advantages, too.
and Island is very near the exact center
the United States, less than seventy-five
es from the spot in northern Kansas to
h map makers have given that distinc-
t Thus radio stations on either coast
1 be picked up with approximately the
e signal strength and with a minimum
ot interference from each other. Another
fzature of the location is its freedom from
by broadcasting stations which might
k the signals from weak, distant trans-
—:tters. The nearest broadcasting station
: KMMT] in Clay Center, Nebraska, a dis-
=nce of approximately 30 miles, airline.
= 20,000 watt KFAB, Lincoln, is the
high power station and it is almost
I miles away.
rand Island, a city of twenty thousand,
in the heart of a rich farm trading
=—making it an ideal spot for a broad-
ng station—but when the monitoring
was proposed, city officials promised
» commercial transmitters would be
in the city. So far, this promise has
kept. The only stations on the air in
Grand Island area are half a dozen
r “rigs,” an cight meter police trans-
. and a low power airway bheam sta-
cated a few miles north of the city.
onitoring station has no transmit-
ment.  All of the necessary ap-
1= housed in two brick buildings

n grounds landscaped with thick
! low bushes—but no trees of any
iving equipment is in the larger
buildings.
side of the entrance hallway is
i Benjamin Wolf, inspector in
station. Two secretaries as-
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Antennae run in all directions.

Clips are used to select the correct receiving pair.
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Above, the green frequency measurement slip sometimes sent to
hams. Below, the famous "pink slip" which hams usually receive.

sist him with administrative details, which
include issuing “pink slips.” Across the
hall is a well equipped kitchen, the scene
of many a “snack” during the long watches.
The kitchen also enables the operators to
double in brass as cooks and live at the
station when blizzards block the roads.
Living quarters are provided on the second
floor of the building.

The hallway leads to a large room in
which all of the monitoring is done. Here
the visitor is faced with a maze of receiv-
ing and frequency measuring equipment
which only the dyed-in-the-wool radio fan
can fully appreciate, Arranged in rows of
racks, sitting on the floor with aisles be-
tween them, are almost every conceivable
type of receiver. There is a small detector
for picking up signals as high in {frequency
as 300 megacycles; there are large long
wave receivers with direction loops, com-
munications type short wave receivers,
chattering receivers inking field strength
charts, frequency meters in long racks, and
overhead, dozens of transposed antenna
leadins terminating in jacks above the re-
ceiver panels. At the north end of the
room are two large booths, completely en-
closed by copper screen shield. In one of
these is the multi-range multivibrator, in
the other the complex radio clocks which
measure radio frequencies by comparing
them with time signals. Between the two
hooths stands the rack of the primary
frequency standard.

This primary frequency standard is per-
haps the most unusual technical feature of
the station. It is, in brief, an oscillator
maintaining a definite and known frequency

which is used as a standard for frequency -

measurement. There are two of these pri-
mary oscillators, both on the same fre-
quency which can be used alone, in case of

Inspector Scanlon

breakdown., Extraordi-
nary precautions are
taken to hold them on
one frequency. The os-
cillators use low drift
cryvstals mounted in tem-
perature ovens to keep
the temperature con-
stant. To avoid vibra-
tion, they are suspended
from long springs. Then,
as a final precaution,
each oscillator is
mounted in a glass bell
jar from which the air
is exhausted by an elec-
tric pump which starts
automatically when the
air pressure changes.
Checking the fre-
quency of these oscilla-
tors is quite a problem
for the simple reason
that there are few stand-
ards in the world of
equal, let alone greater
accuracy. For this rea-
son. the oscillators are
checked by a compli-
cated process involving
time signals. A string

of frequency dividers
splits up the 100 kilocy-
cle fundamental into

fifty cycles. This fifty

checks a frequency.

cycle current is used to run a synchronous
clock in somewhat the same fashion as the
sixty cycle current from 110 volt lines turns
electric clocks in our homes,

The time signals from each of the two
clocks—each of the primary frequency os-
cillators has its own clock—are fed to a
stylus arm of a tape recorder. The opera-
tor tunes in the time signals from NAA
(time signals are often broadcast over
radio stations as “tone beats” to indicate
time) and feeds it to the center of the
three stylus arms, the signals from the os-
cillators’ clocks actuating the stylus arms
on either side. The three arms make im-
pressions on the tape and record seconds
as visible changes in the lines, a “hump” in
a line showing a second. By measuring
with a centimeter rule the length of the
seconds made on the tape by the oscilla-
tor clocks and comparing this with the sec-
onds made on the tape by the NAA time
signals (which are of extreme accuracy),
the operator can, with a simple mathemat-
ical formula, determine the error, if any,
in the frequency of the primary standard.

The primary standard serves as a basis
for most frequency measurement at the
station. First of all, however, the signal
must he picked up. One feature of the mon-
itoring station which is often a surprise to
radio minded visitors, who expect “super”
receivers, is that the short wave sets are
standard communication types of the sort
available from any large radio dealer. The
ability of the station to pick up DX results
more from the antenna system than from
the sensitivity of the receivers. The opera-
tor can select an antenna for any given
direction which will greatly increase the
strength of the signal to be received and
will usually reduce interference from other
stations. For example, if it is desired to
monitor a station in Oregon which is on the
same frequency as a station in Oklahoma,
by selecting an antenna which is directional
toward Oregon the desired signal can be
built up and the interfering signal almost
eliminated.

Most of the frequency measurements are
made in the primary measuring rack,
which like the clocks is inclosed in a booth
shielded with screen. The rack contains
several different types of oscillators, in-
cluding four multivibrators, the latter fur-
nishing a useful signal every ten kilocycles
to as high a frequency as 30 megacycles.
The multivibrators are controlled by the
primary standard so the ten kilocycle har-
monics are very accurate, giving the opera-
tor “marker” signals to shoot at.

To describe “how’ a signal is measured
for frequency, it is best to consider first
the procedure by which amateur stations
are measured because the process is not
quite so involved as that used for checking
broadcast hand stations. The initial step
is tuning in the signal on one of the re-
ceivers. Then the heterodyne frequency
meter in the measuring rack is set to zero
heat with the received signal and the dial
setting noted. The multivibrator is switched
on and the operator notices the frequency
meter dial readings for the ten kilocycle
multivibrator harmonics above and below
the signal to be measured. The frequency
of each of these multivibrator harmonics is
known and can quickly be ascertained by

(Moniter further on page 66)



66
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(Continued from page 12)

consulting calibration charts. Thus the op-
erator knows that the signal has a fre-
quency within a given ten kilocycles, for
example, 14200 and 14210. Given the three
dial readings on the frequency meter—the
two multivibrator harmonics and the one
for the signal—the operator, hy a simple
mathematical process, “interpolates” and
determines the frequency. A long slide
rule bolted to the desk makes the ealcula-
tion easy.

This method of frequency measurement
is accurate to one part in fifty thousand,
more than enough for checking amateur
stations and most other short wave sta-
tions. However, for even greater accuracy
in the case of signals which fall on har-
monics of ten kilocvcles, as do stations in
the broadcast hand, a beat note is obtained
between the signal and a harmonic of the
multivibrator. Then, with an audio oscil-
lator, the operator counts the frequency of
the beat note and adds or subtracts this
from that of the multivibrator harmonic,
the frequency of which is known.

Frequency measurement by this method
has an accuracy of one part in a million.
If a civil engineer could lay out a highway
with equal accuracy, the error in a road
long enough to reach around the world at
the equator would be less than half of a
small city block.

Once the frequency of a station is de-
termined, the signal which it broadcasts,
particularly if a radiophone, undergoes an
examination by the cathode ray oscillo-
graph, the X-ray of radio. Most radio fans
are familiar with the oscillograph, which
changes a radio signal into a visible pat-
tern which glows on the flat end surface or
“screen” of the cathode ray tube. The
modulation of amateur phone stations is
checked by comparing the image on the
oscillograph with a chart made up of pho-
toeraphs showing the type of image for
each ten degrees of modulation. For ex-
ample, if a signal produces an image which
looks the most like that for ninety per cent
modulation, the station is rated at that per-
centage,

If the station which has been monitored
is guilty of off frequency transmissions or
of some other violation, perhaps overmod-
ulation, the radio inspector who does the
monitoring fills out two “pink slips,” one
of them going to the violator and the other
to the F.C.C. offices in Washington. The
wording of these slips is enough to make
anyone sit up and take notice. The sixth
in a list of instructions for radio amateur
reads, “The importance and necessity of
operating vour transmitter in strict com-
pliance with the rules and regulations can-
not be too strongly emphasized. You are
directed, therefore, to state why the Com-
mission should not take action to suspend
your operator’s license and revoke your
station license.”

The Grand Island monitoring station
spends approximately ten per cent of its
operating hours in checking amateur sta-
tions. This percentage does not hold true
for individual days, however. As one of

the radio inspectors described it to the
writer, “The ham catches it when there
isn't anything else to do.” The inspector
said this with considerable good humor,
having once heen an amateur himself and
knowing something of the trials of ham
radio. When there are special transmis-
sions from broadcast band and commercial
stations to be monitored, the amateur bands
receive little attention. At the present
time, more amateurs run afoul the regula-
tions concerning the type of signals than
are guilty of off frequency operation, the
more common complaint a few years ago.

One question which radio amateurs fre-
quently ask the “hams” who are on the
air in Grand Island is, “You live so close
to the monitoring station, do you ever have
any trouble?” The answer is that the ama-
teurs in the city have always been careful
in using their equipment, frequently check-
ing each other. To the writer’'s knowledge,
there has been only one case of a member
of the “G.I. gang” tangling with the regu-
lations and that was under circumstances
which made it something of a joke on hoth
the monitoring station and the offending
“ham.”

The case in question would not happen
now, since the routine of sending “pink
slips” has been changed. At that time, four
or five vears ago, the monitoring station
simply recorded the call letters of the sta-
tion in error, not determining its location,
and mailed a notice of the violation to the
Washington offices, which issued the dis-
crepancy report.

The amateur who was the victim of cir-
cumstances lived in the country, a little
more than a mile from the monitoring sta-
tion—in fact, the buildings can be seen from
his home. He went on the air with a low
power transmitter, monitoring it frequently
to keep it in the band. Nevertheless, one
day he opened the mail box to find it fairly
stuffed with heavy brown envelopes post-
marked “Washington.”

The blanks showed that while the funda-
mental frequency of his transmitter was in
the band, he had been picked up on six
harmonics not falling in amateur bands and
to make matters worse one of the harmon-
ics, the third, was reported as being an il-
legal type A-2 transmission!

Of course, the matter was straightened
out eventually—since the amiteur transmit-
ter was so close, reception at the monitor-
ing station on a number of harmonics was
unavoidable. But the amateur operator
spent several days filling out affidavit after
affidavit explaining why it really was not
his fault at all!

So that's Grand Island. Ii any of the
ham readers should ever get a “pink slip”
they will have some idea of what means
were used to check their frequency and
discrepancies. Above all, however, the in-
spectors are more than fair in all their
dealings with the radioists, and they have
one thing—understanding of the problems

involved.
—{50-



