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WATER AND AIR COOLED TRANSMITTING AND RECTIFYING
J

The ILLINOIS TOOL WORKS has made tremendous strides in the design and
development of dielectric heating equipment for such applications as
moulding bakelite, heating pre-forms, joining thermoplastics, etc. AMPEREX
tubes are used in all such equipment produced by this well-known concern.

With the ILLINOIS TOOL WORKS, as with many other leading concerns work-
ing with electronic tubes, it’s the “Amperextra” of longer life and low-cost
efficiency that has made our products a first and exclusive choice. AMPEREX
pioneered in the field of tubes for industrial applications. We are familiar
with the needs of industry, and we have the tubes to meet all requirements.
Consult AMPEREX for assistance with your present or postwar problems.

IMPORTANT! AMPEREX tubes are now available through lead-
ing radio equipment distributors. Thig new arrangement may
save valuable time for busy engineers by enabling them to obtain
many of our standard tube types from their local supply sources.

AMPEREX ELECTRONIC CORPORATION

79 WASHINGTON STREET ¢ e« e« o « BROOKLYN I, N. Y.
Export Division: 13 E. 40th St.. New York 16, N. Y., Cables: “"Arlab"

THE WAR ISN'T OVER YET...BUY AND HOLD MORE WAR BONDS
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As radio develdpment moves onward
and upward, Hallicrafters engineers are
setting the pace, pushing back the horizons
in the exciting fields of very high frequency,
ultra high frequency, and super high fre-

Newe derecliond quency development work. The range of the
in sadio will ' 'Model S-37 illustrated here covers higher
bo charlod @ frequencies than any other continuous tuning
Sollicre //ma commercial type receiver, It is becoming a prime

instrument of experiment and research in mark-

ing out the new directions that all radio will take.




% Engineers at Hallicrafters are continually -

striving for new heights of perfection in
high frequency development work. The
Model S-37 is one example of the progress
they have made. This is the first and only
set of its kind—covering both AM and FM
and operating in the range of 130 to 210
Mc. Two r.f. stages are used and in con-
junction with an intermediate frequency of
18 Mc., assure an amazingly high ratio of
image rejection. It is becoming a valuable
instrument in the hands of all exploring the
upper reaches of the high frequency ranges.

hallicrafters rapio ==

THE HALLICRAFTERS CO.. MANUFACTURERS OF RADIO AND ELEQTRONIC EQUIPMENT,

U. s. A,
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CONTINUES TO FURTHER THE ART OF RADIOTELEGRAPHY!

[ Veree MODEL XTR-242-G
AUTOMATIC TRANSMITTER

For keying the intermediate relay of a radiotelegraph station,
or an audio oscillator for training radiotelegraph operators.

® New type auto head, with the most modern ball-bearings, in-
cluding a new plastic bearing and tool steel bell cranks.

* ® Speed range on first set of gears is from 10 to 60 words per min-
ute . . . for speeds from 50 to 300 words per minute, you simply
shift the gear. )

® Provides accurate calibration of words per minute, and the speed
remains constant, unaffected by temperature rises or voltage
fluctuations.

® New microswitch is operated by lever extending throughout front
panel—longer life of the power mechanism and parts are as-
sured because of this unique arrangement.

® The XTR-442-G opens and closes any keying circuit to form
mechanically precise signal elements in response to Wheatstone
perforated tape. Available for immediate delivery at $490.00.

Additional information supplied upon request

MANUFACTURING CORP.
82 BROOKLINE AVE., BOSTON, MASS.

SHARE YOUR BLOOD WITH A WOUNDED SOLDIER...DONATE A PINT TO THE RED CROSS
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Warshortagescropupinstrange
materials. Mica, for instance.
Once seen principally in the win-
dows of stoves, and in small
boys’ pockets, it is now used ex-
tensively as electrical insula-
tion. In some war products, it
isvirtually indispensable: capac-
itors for radio, spark-plugs for
airplane engines, insulators in
electronic tubes.

With demand mounting,
manufacturers were desperate.

A four-man technical mission
flew to London to help ration
the world’s supply between the
United States and Great Brit-
ain. The shortage was serious.

The War Production Board,
convinced that much mica was
classified too low when judged
by appearance alone, asked Bell
Telephone Laboratories to de-
velop a new method of electrical
tests. The Laboratories were
able to do this quickly because

of their basic knowledge and
experience in this field.

The new tests were made
available to manufacturers in
this country and abroad—the
supply of usable mica was in-
creased 609 —and a difficult
situation relieved.

Skill to do this and other war
jobs is at hand in Bell Labora-
tories because, year after year,
the Laboratories have been at
work for the Bell System.

BELL TELEPHONE LABORATORIES Exploring and inventing, devising and perfecting

for our Armed Forces at war and for continued improvements and economies in telephone service.
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STEEL and STEATITE
bonded PERMANENTLY

The high mechanical strength of steel and the excellent, permanent
insulation qualities of STEATITE have been combined by

General Ceramics through its development of a new method of
hermetically sealing and permanently bonding together STEATITE and
metals in various combinations.

These SEALEX combinations successfully withstand the most
severe temperature changes, and show no vibration fatigue.
The metal parts are tinned to facilitate soldering where desired.

The General Ceramics method of fusing steatite and steel
solves the problems of hermetically sealing and permanently
protecting equipment against moisture,
For long-life, dependable, efficient service
specify “Steatite” and
“Sealex” Combinations.

AND STEATITE CORP.

L(7.%1:13 4
NEW JERSEY
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for the promotion of interest in amateur radio communica-
tion and experimentation, for the relaying of messages by
radio, for the advancement of the _radlo art and of the
public welfare, for the representation of the radio amateur
in legislative matters, and for the maintenance of frater-
nalism and a high standard of conduct.
It is an incorporated association without capital stock,
chartered under the laws of Connecticut. Its affairs are
governed by a Board of Directors, elected every two years_
by the general membership. The officers are elected or
appom(cd by the Directors. The League is noncommer-
cial and no one commercially engaf'ed in thie manufacture,
sale or rental of radio apparatus is eligible to membership
on its board.
“Of, by and for the awmateur,” it numbers within its
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standard-bearer in amateur affairs. . N
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Hartford, Connecticut.
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“IT SEEMS T0 US—"

'THEM THAR HAMBANDS

A rEw short years ago the broadcast lis-
tener could only listen to what is called stand-
ard wave broadcasting. From a look at the trade
magazines, it can be seen that after this war he
is going to have standard broadecasting, f.m.,
international short-wave, television and fac-
simile — alone or in combination, with or
without phonographs, recorders, portable bars
and laundry tubs.

Make you envious? It need not. For in posb-
war amateur radio we are confronted by such
an infinitude of possibilities that the mind is
almost made weary by their contemplation
and it seems sheer impossibility for one to be-
come the master of all the offerings of this most
lively art. Without going in for plexiglass
domes and engines-in-the-rear, we have a rich-
ness of possibilities that makes an uncontrol-
lable itching to get going.

Of cougse we’ll have our usual telegraphy on
all bands, probably making the 5- and 214-
meter bands carry a heavy load of pure c.w.
and using A-2 on the higher-frequency bands.
We’ll have voice communication on both DX
and domestic frequencies, and of course on the
short ranges of the ultrahighs; and not only by
the conventional amplitude modulation but
with an opportunity for f.m. in some of our
higher frequencies. For both telegraphy and
voice operation we may expect the rapid evo-
lution of new “procedures” that will make for
snappier or more pleasurable operating. It
seems to us to be quite reasonable to expect
that in some OM-XYL stations the two modes
of voice and c.w. will go on simultaneously by
some adaptation of carrier-shift telegraphy, as
you can hear today on some of OWgrs broad-
casting stations.

We think of A-1, A-2 and A-3, employed in
direct communication, as our ‘fundamental
modes.” But we’ll have other things on top of
them, including direction finding, remote con-
trol, the radio control of models, and automatic
relaying, that will keep us busy for years. And
we expect beautiful new auxiliary gear to add
new zest to doing the old things: instantaneous
and accurate frequency shift and antenna
changes with selsyns and servos, panoramic
receivers, built-in crystal bars in receivers, and
the most gorgeous sort of measuring gear for
easy adjustment and reliable monitoring.

Above 200 Mec. a new world awaits. Fre-

quency-generation itself will offer a field of

work for the next generation of amateurs, what
with cavities and lines, new tubes and Klystrons
and maggies, horns and paraboloids and wave-
guides. Here we have opportunity not only for
telegraphy and voice but for television and
facsimile, both a.m. and f.m., and with the fax
running all the way from strip printers to cir-
cuit diagrams and true pictures. And, al-
though we're not at all keen about the possi-
bilities of pulse transmission as we see them
now, we have some possibility of the useful
employment in amateur radio of v1sua1 recep-
tion as well as aural. Maybe we're talking
plexiglass fantasies now but if there is virtue in
pulse transmission it might well be because it
would make possible visual reception on a
cathode-ray tube in which you can see the dots
and dashes slowly chase each other off the left-
hand side of the screen in much the manner
that the news of the day can be read in electric
lights in Times Square.

We could get a little feverish and start heap-
ing it on, compounding some of these possibili-

“ties into fanciful combinations. But we’ll leave

that to come about naturally in the future,
knowing that we have only begun to sketch the
possibilities and that there is no limit to what
will happen when America’s amateurs return
to the air. No field is richer in its postwar possi-
bilities than amateur radio, for the whole
gamut of the radio art lies waiting in the
amateur bands for that happy. day.

STATION CALLS

TaE Cairo regulations prescribe that the
call of an amateur station shall consist of not
more than two letters to identify the country, a
single digit, and not more than three additional
letters. When war broke out and amateur-sta-
tion licensing was discontinued, with some-
thing less than 60,000 stations in the country,
we were perilously close to running out of sta-
tion calls compounded in the traditional W
manner. In the ninth call area, for example, the
bottom of the barrel had been reached and it
was necessary for FCC to go frequently over
the list of abandoned calls and pick out and
reassign all those that had been idle for five
years — the latter being an FCC practice in-
tended to prevent confusion with listings in
call books still in use. Some of the other call
areas were almost as bad off.

Without question there will be great increase

in the number of amateurs after the war. The



League estimates 185,000 in three years, a
quarter of a million in five years. Obviously
something will have to be done about calls, not
mere expedients but a new plan that, within
international provisions, yields a greatly-in-
creased number to take care of many years of
growth.

The first thing that it occurs to one to do is
to set up a 0, or zero, call area. The use of the
numeral 0 is permitted by the international
regulations and indeed is employed in amateur
calls in the Netherlands. The present ninth call
area is much the largest, so it would be logical
to set up the new call area, in principle, as a
subdivision of the ninth, thereby giving us ten
areas. :

But there is nothing sacred about these call-
area boundaries and in fact they have been
changed occasionally; and they need another
going over. In olden days, when FCC’s pred-
ecessors had only nine radio inspectors, there
were nine radio districts and each inspector as-
signed the calls to the amateurs in his district.
Now there are twenty-three districts, generally
with no coincidence with call areas, and the lat-
ter exist in the FCC scheme of things exclu-
sively as arbitrary areas for the assignment of
amateur calls, a hangover from the long ago.
The number of calls issued in each area varied
widely, some areas approaching the end of
their resources and others being but halfway
through the alphabet. It is obvious, we believe,
that to do the job with anything like engincer-
ing efficiency the call-area boundaries ought to
be shifted so that each area embraces about
one-tenth of the population of the country and
therefore about a tenth of the expected number
of amateurs, thus equalizing the load. Such re-
apportionment, plus the zero area, would put
us in much better shape than before the war,
but would still leave our eventual needs
unsatisfied.

The next step, after these two, would seem
to be a rearrangement of the calls themselves.
We don’t want to add any more characters to
our calls (and indeed that is forbidden) but it

will be noted that the language of the regula-
tion provides one very interesting possibility in
its reference to the use of either one or two let-
ters to indicate the. nationality: we can move

~the digit. For example, after we have gone

from W9AAA to W9ZZZ, we can shift the 9
over one.column and have amateur calls from
WA9AA to WZ9ZZ, equal in number to all
that have gone before, with no more charac-
ters, and still complying with the regulations.
That would seem an obvious thing to do after
the plain-W calls are exhausted, doubling the

number and, in combination with the zero area

and the evening-up of the load in each area,
promising to take care of us for a very long
while. And if that still didn’t suffice, we might
move to get the international regulation
amended to permit moving the digit still an-
other column, providing such calls as WAASA
to WZZ9Z, or another fifty per cent on every-
thing that had gone before.

‘Any of these things means that some of our
prewar calls will be changed, and to propose
that is about the most unpopular thing in ama-
teur radio circles. We know that and we can
just hear you fellows unlimbering your sledge
hammers. But if anybody can suggest a plan
that will really take care of our needs for five to
ten years to come and not involve anyone’s
prewar call, we’d certainly like to hear about
1t. We think that all hands will agree with us
that if any such changes have to be made at
any time within the next few yearsyit is much
better that they take effect upon the very re-
sumption of ogeration than at any later time.
With the war having interrupted the “reputa-
tion’” we built up under our calls, and changes
of address having invalidated our stationery,
and with many newcomers who never heard of
us under our old calls anyway, the inconveni-
ences would be much less extensive than if we
accepted such changes any time after we got
going again. Yes?

We'd like to hear from members on this
subject.

K. B. W.

e —— - -

« SPLATTER -

OUR COVER

Like the outstretched hands of that angel of
merey, the Red Cross nurse, the slender rod of the
“J” antenna reaches out to lend its strength to
that splendid organization, the American Red
Cross. That uplifted antenna symbolizes the true
amateur spirit of codperation without which there
could not have been the mobile headquarters
communication unit on which this antenna rests

and from whence will radiate messages of appeal

and succor in time of great need.

10

FOOTNOTES

Five new names are being written on the roster
of QST authors this month as we present (1) a
radio test crew-chief, (2) an instrument designer
for an oil company, (3) a learned professor of
physics, (4) a combustion engineer, and (5) a
monitoring officer from the RID — by name,
alphabetically:

Alex. Browdy, WOUKP (p. 17), who states that
the gift of a loudspeaker started him in radio at
the tender (?) age of 14. Three years later he was
elected president of the James Monroe (NYC)
High School Radio Club and operated at W2AAY.
He admits there was a gap in his ham activity
until about 1940, when he came back on the air as

(Continued on page 88)
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Band-Width Requirements for Pulse-Type
Transmissions

A Discussion of Wave Shape as a Guide in Frequency Allocations

BY W. W.

IN MAKING suggestions as to suitable 4l-
locations of wave bands in the microwave region
for the future, due caution should be exercised in
considering any proposed system which uses
grossly more band-width than the minimum re-
quired by the information communicated.

It may be that wave bands can be allotted more
‘liberally in the microwave region than in the
long-wave region, simply because there is so
much band space available that it is difficult to
see at present how all of it can be used. Neverthe-
less, the history of the spark transmitter suggests
that caution is in order; at least serious thought
"should be given before systems using excessive
spectrum space are permitted. It is the object of
this article to present some information relative to
one family of such systems and to make some
suggestions as to possible regulations which might
usefully beimposed on such types of transmissions.

Modulating Systems

The type of systems we have in mind perhaps
may be illustrated by means of an example. Sup-
pose the information we wish to transmit has fre-
quencies up to 10 ke. Then assume that we choose
some higher frequency, say 20 ke. as a “subcar-
rier.” The transmitter then is turned on and off at
a 20-ke. rate. This is called discontinuous modu-
lation. When the signal input voltage is zero, the
transmitter is on half the time and off half the
time. In other words, the microwave modulation
envelope is a 20-ke. square wave with equal “on”’
and ““off” periods. Then to modulate upward, one
increases the time the transmitter is on and de-
creases the time it is off, 100 per cent modulation
occurring when the transmitter is on continu-
ously. To modulate downward, one decreases the
fraction of the time the transmitter'is on. More

*Research Engineer,
Garden City, N. Y.

8perry Gyroscope Co., Inc.,

HANSEN *

generally, the unmodulated condition can cor-
respond to the transmitter being on less (or
more) than half the time. For example, one-
microsecond pulses at a rate of 1000 pulses per
second might correspond to no modulation and
two-microsecond pulses to 100 per cent upward
modulation. Another possible system is one hav-
ing all pulses of the same duration but varying in
the number per second in accordance with the
information-bearing modulation. Still another
method would be to vary the phase of the pulses
in accordance with the signal modulation.

The advantage of such systems is that they will
work with power sources that cannot be modu-
lated linearly in a continuous manner. Another
point is that a great deal of suitable technique is
available as a result of war-inspired research. In-
cidentally, one of these systems was used in the
early microwave link across the English channel
developed by I.T.T. about ten years ago.

Pulse Shapes

Let us now inquire into the frequency spectrum
required by such a system. Fundamental to the
problem is the frequency spectrum corresponding

" to a single typical pulse. This depends, of course,

upon the shape of the pulse. We shall give results
for two pulse shapes which, it would seem, con-
stitute a sort of upper and lower boundary for
pulses which may be realized in practice.
Consider first, then, a simple flat-topped pulse
of duration #. The frequency spectrum corre-

sin w t,/2

w ‘o/ 2
between 71-per-cent points on a frequency scale
is easily found to be 0.88/¢,. While the distance
between 71-per-cent points is a good measure of

the frequency interval containing most of the
energy, it should be noted that the above function

sponding to this pulse is and the distance

Pulse technique in which the carrier is broken up at regular intervals before modulation
probably is one of the most important radio developments since the beginning of the war.
Its possible applications still are far from being fully explored. While it is apparent that
greater band-widths are required for transmissions of this type, certain advantages may be
gained if it is possible to operate under conditions where band-width is not of too great im-
portance. This, of course, points to applications which make use of much higher frequen-
cies than those heretofore employed by amateurs. Among the advantages claimed for
pulse-type transmissions are a considerable improvement in signal-to-noise ratio and the
simplification of equipment. Since there may be ways in which this technique can be used
to advantage in amateur work of the future, this discussion of pulse shape in relation to
spectrum economy should be of unusual interest.
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drops off rather siowly with w so that consider-
able intensity exists at high values of w. Specifi-
cally the envelope of the function is 1/=ft. so
that, for example, when f is 10 times the value
corresponding to the 71-per-cent point, the ampli-
tude is down only about fourteen times near one

sin w £,/2
wto/2

rather slow decrease of amplitude with increasing
w, the flat-topped pulse is the worst function
likely to be encountered in practice. .

Consider next a pulse in the form ¢~1-39¢/¢)
the numerical factor being so chosen that the
time between 71-per-cent points is ¢.. Then one
finds the frequency spectrum to be of the form
¢~0-18 twe )2 and from this we find the separation
of the 71-per-cent points on frequency to be
0.44/t,. Also, at a frequency ten times the fre-
quency at the 71-per-cent point the function is
down by about 15 powers of ten or 300 decibels in
power. This is to be compared with 26 decibels
for the square pulse.

Actual pulse forms which may be used will fall
betwcen the above two limits. The frequency
spectrum cannot fall off as slowly as that first
considered, because the start and finish of the
pulse cannot be perfectly abrupt, as assumed.
On the other-hand, a pulse as smooth as the
Gauss-error type discussed above is not likely in
practice. .

of the peaks of In this matter of a

Pulse Modulation

" Next, what happens if a series of pulses is used
to modulate a carrier? If they are evenly spaced
and of uniform intensity, as we shall assume for a
moment, then the frequency spectrum is as illus-
trated qualitatively in the graph of Fig. 1 which is
drawn for the Gauss-error-curve type of pulse.

.,{ﬁﬂjL&KﬂerBEF\

Fig. 1 — Graph of modulation envelope with pulse-
type transmission.

Here the origin corresponds to the carrier fre-
quency and the various peaks are spaced f; apart,
where f; is the subcarrier frequency. The dotted
line, which is the envelope, has the same shape as
the spectrum of a single pulse. Strictly speaking,
the various peaks, which have been drawn with a
small but finite width, should be infinitely narrow
and infinitely high but with a finite area corre-
sponding to the dotted-cnvelope curve.

If, finally, we vary the height of the various
pulses according to some signal voltage, each peak
spreads out to a width corresponding to the fre-
quencies contained in the signal voltage. We will
call the highest frequency contained in the signal
voltage fa.

Band-Width Requirements

Actually, the modulation is not done by vary-
ing the height, but the width or the frequency or

12

the phase of the pulses. This complicates the
analysis too much for discussion here but one
point, and it is the essential one, remains un-
changed. Namely, the frequency spectrum fol-
lows roughly the spectrum corresponding tu a
single pulse; or, stated more exactly, the envelope
of the frequency spectrum follows the spectrum
of a single pulse.

From the above we see that the amount of
spectrum used is of the order of 1/¢,, whereas one
could transmit the information with a band 2f»
(or fa, if a single-sidcband transmission were
used). Thus, one uses roughly 1/fst, times us
much spectrum as need be.

How big is this factor? -

If one makes the subcarrier, f, only slightly
greater than fo and makes {,=1/2f1 (i.e. uses a
square wave as an unmodulated signal), then the
factor 1/fof, is not significantly different from
two, and there is little, if any, waste of frequency
spectrum. (This statement will be subject to -
some qualification later.) If, on the other hand, for
some reason t, is made quite small, say, for
example 10~° seconds, while f2 is, say 10* cycles
per second, then one uses about 100 times more
spectrum than necessary.

In some cases some of this waste can be recov-
ered while still using the same general scheme of
modulation. For examiple, a number of stations
can be assigned the same carrier frequency pro-
vided they are assigned different subcarriers.
Then a band-pass filter in the receiver will
separate the signals from various transmitters.

Interference Capability

In the above we have considered the band used
as that between the 71-per-cent points. But, al-
though most of the energy usually will lic in this

‘region, this’is not the whole story when it comes

to interference. What we want to know is over
how wide a band will there be enough energy to
cause interference. Plainly, this is a question
which is difficult to answer quantitatively. Be-
sides the obvious'arbitrariness involved in decid-
ing how much energy will cause interference, cte.,
there is the very important matter of pulse shape.
Indeed, as the calculations above show, this
is probably the most important single factor.
Thus, whereas a smooth pulse of Gauss-error
form of about one microsecond duration will
cause no appreciable interference outside a band a
megacycle or two wide, a flat-topped pulse with
perfectly square corners would cause interfcrence
that would probably be called important over
20 Me. or more.

What conclusions are to be drawn from the
above? There follow certain suggestions and
opinions of the author which may form a partial
answer to this question. ~

If the subcarrier frequency is not much higher
than the highest information frequency and the
average pulse length not much shorter than a half
cycle of the subcarrier frequency, there is no
essential waste of frequency spectrum. But to
avoid interference because of tails of the fre-
quency spectrum, the regulations should call for
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~some means-o reducing the harmonics of the sub-
carrier frequency; in other words, rounding the
corners of the ;pulses. Some ideas on this point
will be suggested later.

If the pulse length is markedly short compared
to the reciprocal of the highest information fre-
.quency, necessarily there is a waste of frequency
_spectrum, unless the purpose is multiplex trans-
.mission, and it should be considered carefully
-whether this is warranted. For example, with one-
:microsecond pulses, there would be room for
rrather less than 300 stations between 9 cm. and
110 cm. In the author’s opinion, probably there are
enough available frequencies to allow such waste,
provided certain conditions are imposed.

Use of Filters

Some means must be provided to round the
corners of the transmitted pulses, as: mentioned
before, so avoiding an additional wastage of fre-
quency spectrum by a factor which may amount
to ten or more. Rounding the corners of the d.c.
‘voltage pulse will not be permissible in some cases,
since many of the tubes on which this system will
\be used have a strong tendency toward frequency
modulation. Besides, this defeats the main pur-
;pose of discontinuous modulation. The simplest
.and best method would appear to be the require-
wment of a filter in the antenna line. This appears
‘to be a thoroughly practical scheme. For example,
with one-microsecond pulses one could use one or
:more resonators with band-widths of about one
imegacycle between the transmitter and the an-
tenna. How many stages of filter should be re-
quired is a question to be answered by the condi-
tions prevailing in each case. The author would
suggest that two would be sufficient in most cases.

Conclusions

Use of the modulation system suggested should
be confined to certain restricted bands, leaving
other bands where more normal systems will be
free from what might perhaps be styled ‘“super
monkey chatter.” Thisshould present no difficulty
since advocates of this system will no doubt claim
that it does not cause undue interference. They
should, therefore, be quite pleased to have various
interference-free regions of the spectrum to
themselves. ) .

Finally, the author would like to add that al-
most all the above applies to pulsed radar sys-
tems, except that in this case the use of short
pulses is often a real necessity, not a matter of real
or fancied convenience. In the author’s opinion
much trouble would be avoided if all pulse sys-
tems were put in a segregated band, and if output
filters to cut off the frequency tails were required.
As to the first, there-is certainly no reason to
burden television and other communications
services using continuous modulation with the
difficult problem of putting up with pulse inter-
ference caused by discontinuous modulation.
As to the second, such filters need not interfere
with the performance of a system. They are cheap
and easy to apply, and will greatly reduce inter-
ference potentialities.
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Transmission Requirements and Beli
System Facilities for Video and Music

Harold S. Osborne, chief engineer of the Ameri-
can Telephone and Telegraph Company, in a
recent address before the Society of Motion Pic-
ture Engineers outlined the requirements for the
faithful transmission of video, music and other
frequencies outside the speech range and stated
the facilities offered by the telephone companies,

_as well as contemplated developments.

The requirements for television band-width
are roughly expressed as equivalent to sending an
electrical impulse for each point of a halftone
picture and transmitting sufficient pictures per
second to avoid undue flicker. The present stand-
ard 525-line television with 30 pictures per sec-
ond requires a frequency band of approximately
400 ke., which is about one thousand times the
width of a telephone circuit.

When the coaxial cable system is used for tele-
vision transmission the available band-width is
somewhat greater than when the same conductors
are used for multiplex telephone transmission.
This is because the requirements for avoiding
interaction between various parts of the band are
less severe when the transmission is a single
broad band rather than one split into many sepa-
rate transmissions. In the latter case a very
minute amount of interaction may cause interfer-
ence between transmissions.

A television band of 2.7 Mec. can be transmitted
with the coaxial cable equipment now used. De-
velopment work expected to be concluded
shortly after the close of the war includes im-
proved equipment capable of transmitting a band
of 7 Mc. With this system it will be possible to
transmit a 4000-ke. band for television plus 480
telephone channels simultaneously over the same
conductors, or, if future television standards re-
quire it, to transmit a broader television band.

Whether the coaxial cable system will be used
with broader bands of frequencies will be a ques-
tion of economics rather than one of inherent
limitation of the cable. The spacing of repeaters
is et by the top frequency transmitted over the
cable. It is 5.3 miles with the present system and
will be about 3.5 miles with the 7-Mc. system.

‘Extensive coaxial cable networks now exist,
with others under construction, forming an ex-
cellent beginning for the development of nation-
wide television transmission networks. Addi-
tional conductors are provided in the cables to
provide for future growth. It is therefore possible
to establish a limited number of television cir-
cuits in the cables initially without interfering
with telephone requirements.

Alternatives to the coaxial cable system are the
applications of ultrahigh-frequency radio to re-
lay repeater stations and to wave-guide conduc-
tors. The Bell System has secured FCC approval
for the construction and experimental operation
of a radio system between New York and Boston
to use about eight intermediate relay repeater

(Continued on page 80)
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A Red Cross Mobile Disaster Headquarters— -
WERS Equipped

Red Cross Combines with WERS to Equip and Man o Mobile
Unit with Complete Communication Equipment

BY HOUSTON W. HENDRIX,* W3DOU

'l_‘HE American Red Cross has always had
great respect for the American radio amateur and
his assistance in civilian disasters. A few local dis-
asters had clearly indicated the necessity for
closer codrdination between the amateur and Red
Cross in the Philadelphia area. For example —
some months ago a crack train was wrecked just
within the city limits of Philadelphia. This acci-
dent presented almost insurmountable problems
of relaying information to and from hospitals and
in communication with other activities at the
locale of the accident, which occurred in an al-
most inaccessible location. This tragic event em-
phasized the need for a mobile disaster head-
quarters with a communication system that could
arrive and function quickly at the scene of a
civic disaster.

Shortly thereafter, a donation was made by the
Frankford Arsenal (Cobperative Committec of
Employees) to the Red Cross. This contribution,
consisting of several thousand dollars, was to be

#*Chairman of Radio, Southeastern Pa. Chapter, ARC.
Radio Aide, Township of Lower Merion.
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The WERS-equipped mobile disaster unit with its
Onan 2-kw. gas-driven 110-volt 60-cycle generator. Note
the external connection on the vehicle for the 110-volt
power cable.
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Is interest in WERS slackening off in
your area? Those in charge of WERS in
the Philadelphia area did not wait for ac-
tivity to die out. They cooperated with
the Red Cross in theirvicinity to providea
vital link in the chain of disaster relief —
that of a complete mobile communica-
tion system equipped for swift move-
ment to the scene of any disaster. This is
the first such unit reported. Why not co-
operate with the Red Cross in your
community in planning a similar unit?

used by the Red Cross in any way dcemed
advantageous.

The idea of a mobile disaster unit to act as a
control and communications center was immedi-
ately evolved by our Philadelphia Disaster Com-
mittee. A mobile office and living quarters vehicle
was secured from National Headquarters, which
had previously constructed a number in prepara-
tion for any possible bombing disaster in this
country. These vehicles were equipped with sleep-
ing and cooking facilities plus office space so that
the workers could be self-sustaining for periods of
several days while on duty. This body and chassis
construction appeared to meet our requirements.

The Problem

In considering the use that might be made of
this vehicle, the committee had the following
situation in mind — The Southeastern Pennsyl-
vania Red Cross Chapter embraces not only the
city and county of Philadelphia, but also the sur-
rounding counties of Bucks, Chester, Delaware
and Montgomery. In this large geographical area
with its variety and sizes of communities and in-
dustrial districts, our disaster hazards run the
gamut of major disasters — e.g., floods, fires,
windstorms, transportation wrecks, explosions
and especially industrial accidents. The Commit-
tee also recognized that in this area disasters
often occur very quickly where the first warning
is received from an eye witness rather than being
received in advance of some impending disaster.
Therefore, it was nccessary to have a disaster
unit that could immediately roll to the scene of
the catastrophe, set up headquarters and estab-
lish communication with the least possible delay.
With this idea in mind & search was made for a
suitable operating arrangement.
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Unfortunately, the Red Cross has no specific
radio channels on which they may operate. It is
also understood that FCC will grant no channel to
any service, unless a number of units are in opera-~
tion; therefore, this unit (plus its headquarters
station) would not be considered sufficient for a

special license and channel allocation. However,-

we did have a WERS program in the area.

The Solution — Red Cross Plus WERS

We all know that WERS was originally organ-
ized under civilian defense. As this need gradually
lessened it was obviously more difficult for
civilian defense units to keep the interest of their
volunteers and to secure general response to drill
duty. WERS on the other hand, although recog-
nized as part of the defense program, has a dual
and grave responsibility, that of serving civilian
defense, and of aiding any organization active in
time of civic disaster.

We therefore combined the need for communi-
cation on the part of the Red Cross with the
availability of WERS personnel and channels.

With the basic ideas in mind the actual plan-
ning started. This mobile unit was to be painted
in the traditional gray, with large red crosses on a

‘white background, so that it could be scen for
long distances and could be picked out immedi-
ately as the Red Cross Disaster Headquarters.
Workers arriving at the scene of a disaster would
then know where to report without time-wasting
inquiry and confusion.

The mobile unit must contain complete equip-
ment for operation by radio, telephone and over a
public address system. The unit must be com-
pletely self-contained with facilities for operation
from 110-volt 60-cycle power lines, a 110-volt 60-
cycle gas driven generator, or from the truck
battery. Extended periods of operation in isolated
areas must be anticipated.

Communication and Power Equipment

With these specifications to be met, the ve-
hicle was equipped as follows:

The mobile unit i8 provided with two tele-
phones in the office compartment. Terminal boxes
on the side of the vehicle permit connection by a
lineman to any near-by telephone line.

Two loudspeakers mounted on the roof of the
vehicle are connected to an amplifier located on
the radio operating desk. The p.a. microphone is
located in a compartment situated in the forward
part of the vehicle permitting announcements to
be made without pick-up by the radio micro-
phone and without cross-talk from the radio
speaker into the microphone of the p.a. system.

‘An operating desk in the main compartment
provides a firm platform on which is mounted the
p.a. amplifier, the radio transmitter-receiver, and
an automobile-type broadcast-band receiver.

It was naturally hoped that this mobile unit
could be equipped with a stabilized 112-Mec.
transmitter and a selective receiver for use on the
present WERS frequencies. But this called for a
complicated lot of hard-to-get equipment and it
was decided that the simple gear was best for the
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showing the TR-4 transmitter-
the p.a. amplifier equipment. Sockets for

Operating desk
receiver and
110-volt 60-cycle and 6-volt d.c. are visible at the rear
of the desk.

duration. Plans were made for the postwar in-
stallation of higher power equipment to be oper-
ated on whatever emergency service bands are
then available.

The simplest and most dependable equipment
with which we were experienced was the Abbott
TR-4 112-Me. transmitter-receiver which was,
fortunately, generally available. This transmitter-
receiver is connected to a concentric-line which
passes up through a capped hole in the roof to a
collapsible ‘“J’’ antenna. It was obvious that any
antenna would have to be designed so that it
could be folded down when the vehicle was in
motion and still not be shorted, so that reception
and short-range transmissions would be possible.

The “J” antenna was chosen, first for its effec-
tiveness, and second for its ease of adjustment
and construction. The antenna is firmly fastened
to stand-off insulators mounted on a 4 X 8 inch
steel plate. This plate is fastened to a railing
around the top of the vehicle so that one bolt
serves as a pivot and the other bolt holds the an-
tenna vertical when in a fixed location. When the
vehicle is to be moved, the operator climbs the
readily accessible ladder on the side of the vehicle
and removes the bottom bolt, dropping the an-
tenna to a horizontal position. He then places this
bolt into another hole on the angle bracket to
hold the antenna firmly in the horizontal position.
The concentric line feeder permits the free move-
ment of this antenna through the 90-degree arc.
This arrangement would have been extremely
difficult with an open-line feeder.

The TR~ can obtain its required voltages from
either of two power supplies: '

a) A vibrator power supply (Mallory OZ4) op-
erating directly from the vehicular storage bat-
tery. :
b) A 110-volt 60-cycle a.c. power supply. (On
the same chassis with the vibrator power supply
is a power transformer with an 80 rectifier tube,
feeding into the vibrator power supply filter.)

A multiple switch on the powgr supply, readily
accessible to the operator; conngets the TR-4 to
the d.c. or a.c. power supplies. Failure of either
source will not interrupt communication for over
ten seconds. In a third position of this switch the
TR-4 is completely disconnected from either
power supply.



Two sources of a.c. power are anticipated. The
mobile unit carries 150 feet of heavy flexible line
terminating at one end in a plug, fitting into a
socket on the outside of the vehicle body, while
the other end of the cable is equipped with heavy
clips for attachment to any 110-volt line. Where
the disaster unit is near a house or power line
having 110-volt a.c. available, the mobile unit
may be operated from the line.

If the unit is in an isolated area or where no
power is available, full dependence is placed on an
Onan 2-kw. gasoline-driven generating unit car-
ried in its own cubby-hole in the left front section
of the vehicle. The generator, mounted on a small
dolly, may operate several feet away from the
vehicle. Noise and exhaust fumes will then be at a
minimum and will not interfere with conversation
or communication within the operating compart-
ments.

In addition to the above communication fea-
tures, the disaster unit is equipped with spot and
search lights, which may be operated from the
available 110-volt a.c. source. The p.a. system is
likewise operated from the 110-volt a.c. supply.

The vehicular dome and desk lights operate
from 6 to 8 volts a.c. or d.c. A completely fused
switch compartment is provided permitting con-
nection of these lights either to the vehicular
storage battery or to the a.c. source in use.

The Operational Plan
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