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These low frequency band pass filters are held to 1 DB tolerance
at the 3 DB crossover...600 ohm...4 filters per 7%2” rack panel.

This ultra low frequency filter has a band pass range of one cycle
10 10 cycles ... 50,000 ohms . ..700 cubic inches.

This 600 ohm miniaturized 1 KC band pass filter is housed in a
case only 1 x 134" x 2%2".

This power line filter provide
sources of 50 to 400 cycles . .. noise attenuation is from 14 KC
to 400 MC...29 cubic inches.

This 600 ohm miniaturized low pass filter is housed in a caso
only 17 x 134" x 21",

This band pass filter is designed for sharp cut-off at both ends of
the range...10,000 ohms...case dimensions 1%" x 2%2" x 3%".

150 VARICK S5TREET NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y, CABLES “ARLAB"
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This 2-stage amplifier takes up only
1 square inch chassis space!

Here are tube and circuit to help toward that
clear, crisp voice transmission you’ve been
seeking. The amplifier is simple to build . . . so
small it won’t crowd your chassis . . . and what
a lift it gives mike-to-transmitter input!

Another good point about this *“package”
amplifier is the low noise level of the 12AY7.
G.E.’s twin triode was specially designed to
keep down hiss, hum, and microphonics.
Your words suffer a minimum of distortion
from audio by-products.

Each tube section has an amplification factor
of 40. This means plenty of total gain. And
you get the gain with very little increase in
your rig’s power requirement, for the
-12AY7’s two stages draw only .3 amp
hieater current at 6.3 v.

Buy a 12AY7 from your G-E tube
distributor! That’s your first step in
building this compact audio amplifier
that gives your voice a BIG assist.

Tube Department, General Electric Co.,
Schenectady 5, New York.

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL ELECTRIC

166-187




THERE'S A FULL GALLON of

COLLINS QUALITY

FREQUENCY
STABILITY
with the

70E-14
‘Oscillator

@®The frequency of the Collins KW-1 is con-
trolled by the highly stable 70E-14 permeabil-
ity-tuned oscillator; and the frequency is indi-
cated by an accurate, easy-to-read dial.

® A pair of 4-250A tubes in the final amplifier :
run at 1000 watts input on 10, 11, 15, 20, 40
and 80 meters. 500 watts input on 160.

©® Complete bandswitching with one front-panel
control.

® Phone or CW at the flip of a switch.

® Variable vacuum capacitor for final-amplifier
tuning.

® Coaxial RF output to match a 52 ohm line.

® Spurious radiation reduced to a very low value
by circuit design, filtering and shielding.

The 35C-2 low pass filter,

an integral part of every KW-.1 transmiccer, provides
an additional 75 db attenuation at television frequencies.

See your Collins distributor
today for information on this
modern kilowatt transmitter.

For the best in amateur equipment, it'; N

COLLINS RADIO COMPANY, Cedar Rapids, lowa |

11 W. 42nd St., NEW YORK 36 1930 Hi-Line Drive, DALLAS 2 2700 W. Olive Ave., BURBANK
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[lnmatched Selecivity-

% Dual Conversion —no images!

Hallicrafters
Model S-76

% Automatic Noise Limiter!
% Giant 'S’ Meter —4” Scale!

% Temperature Compensation!

The medium priced receiver that made
the industry adjust its sights! Un-
matched selectivity, even from receivers
that cost twice as much. Just check the
selectivity curves against other sets —
see what Hallicrafters unmatched de-
sign experience can mean to you.
Model S-76 is a 4-band, dual con-
version superheterodyne circuit, cover-
ing 538 kc to 32.0 mc. Bands: 538 to

1580 kc, 1720 kc to 4.9 mc, 4.6 mc to
13.0 mc, 12 mc to 32.0 mc. Two 3 gang
tuning condensers are used, the first for
main tuning and the second gang for
fine tuning and electrical band spread.
1 r-f, 2 conversion, 2 i-f stages. 5 posi-
tion selectivity. Phono input jack. 3
watts audio output.

Only $]7950



ven at Twice the Money!

SELECTIVITY CURVES
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KC FROM RESONANCE
The Finest Buy in SW!—The S-38C —Best

performance per dollar, you'll find, the
$-38C is the outstanding low priced set on
the market. 540 kc to 32 mc in 4 bands.
Maximum sensitivity per tube — far out-
performs ordinary broadcast sets. Built-in

®
speaker. 115 V AC or DC. 4 tubes plus
a I c I‘a E r s rectifir. $49.50

Chicago 24, illinois
Hallicrafters, Ltd., 51 Camden St., Toronto, Canada

World’s Leading Exclusive Manufacturer of Communications Equipment,
High Fidelity, Radio and Television



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARKL official clected by members in each Section.
Radio club reports are also desired by SCMs for inclusion in QST. All ARRL Field Organization appointments are
now available to qualified League members. These include ORS, OES, OPS, O and OBS. Also, where vacancies exist
S Msdesire applications for SEC, EC, RM, and PAM. In addition to station and Jeadership appointments for Members,
all amaters in the United States and Canada are invited to join the Amateur Radio lXmergency Corps (ask for Form 7).
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.

20 METERS, Type Z-3, $3.95 « 40, 80 AND 160 METERS, Type Z-2, $2.95

2

EXPORT SALES ONLY: Royal National Company, Inc., 75 West Street, New York 6, N. Y., W, 8. A.

7



™mE AMERICAN
RADIO RELAY
LEAGUE, mc,

is a noncommercial association of radio amateurs, bonded for
the promotion of interest in amateur radio communication and
experimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fraternalism 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 appointed by the Directors. The League
is noncommercial and no one commercially engaged in the manu-

facture, sale or rental of radio apparatus is eligible to membership -

on its board.

"Of, by and for the amateur,” it numbers within its ranks. practi-
cally every worth-while amateur in the nation and has a history of
glorious achievement as the standard-bearer in amateur affairs.

Inquiries regarding membership are solicited. A bona fide
interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowledge of the code are not
prerequisite, although full voting membership is granted only to
licensed amateurs.

All general correspondence should be addressed to the adminis-
trative headquarters at West Hartford, Connecticut.
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EUGENE C. WOODRUFF, WBCMP, 1936~1940
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Treasurer . . . « « +» DAVID H, HOUGHTON
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Technical Director . . . . . . . GEORGE GRAMMER, W1DF
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Technical Consultant . . . . . . . PHILIP S. RAND, W1DBM
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Assistant Secretaries:

JOHN HUNTOON, WILvVQ JOHN E. CANN, WIRWS
38 La Salle Road, West Hartford, Connecticut

DIRECTORS
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240 Logan Ave,, St. Lambert, P. Q.
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Vice-l)irector. Harry M. Matthews. . .... WwoUuQT
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Dakota Division

ALFRED M. ( GOWAN . ... e WOPHR
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0 N. Howell Ave., Chattanooga, Tenn.
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Great Lakes Division
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“It Seems to Us...”

TVI SCRIPT

For many years the Hq. has had available,
for use by amateurs and club groups mindful
of public relations responsibilities, such work-
ing tools as a sample speech on amateur radio
of a type which might be delivered before a
local civic club, and a sample broadecast seript
which can be used as the basis of a 15-minute
informative program on our hobby. Both
treat the subjects of amateur BCI and TVI,
but only briefly. Recently we embarked on an
associafed project which is now nearing com-
pletion (and which we hope will become avail-
able about the time you read this): a basic
seript — complete with slide illustrations —
for a 15-minute TV show on television inter-
ference.

The script is no monologue telling solely
the amateur story. It must be remembered
that only a small proportion of the total TV

oceivers in use ever experience serious inter-

furence; and of that only a small percentage is
amateur. It deals, rather, with the over-all
interference problem so it will have the widest
possible attraction for viewers. It is, in fact,
based largely on the essential parts of the
demonstration put on by ARRL Technical
Consultant Philip Rand, W1DBM, for the
information of servicemen and the general
public. The program discusses interference
potentialities of the low-band v.h.f., since it
1s primarily there where the problem lies.

Although usable by any affiliated club
group, the program script will have maximum
effectiveness when presented in a city where
there is an active TVI Committee, with one or
more members of the committee participating.
1t is proposed as a panel- or interview-type
show, with an announcer introducing the fea-
ture and then developing the story by ques-
tions of his guest or guests (you!). A number
of slides will be furnished as part of the pack-
age, to be flashed on the screen at keyed ap-
propriate times, to illustrate various types of
interference — f.m. receivers, TV recelver os-
cillators, d1athermy, household appliances,
and just plain “snow.” (How the latter will
show up on a receiver in a fringe area with
plenty of “snow’ of its own, we just don’t
know at this point!)

This is all by way of a preliminary announce-
ment, so that you can include this additional
workmg tool in your long-range plans. While
the scripts themselves will be available imme-
diately to affiliated clubs and TVI Committees
on request, we shall have only a limited num-
ber of sets of slides and there will therefore be
the need to allocate and schedule them. You
might sound out your local TV station on the
possibility of staging such a presentation, as a
public service feature, and talk over the seript
together with the program director. Once you
get tentative acceptance, let us know promptly
and we shall put you on the schedule for loan
of one of the slide collection sets at the earliest
opportunity.

That the proper approach to the solution
of TVI difficulties is largely on a community
level basis has been well demonstrated by the
establishment of FCC’s own plan built around
local groups. The preparation of this seript is
another tool the League is providing its mem-
bership to assist in that approach.

SUMMER MOBILE

According to the papers, this year will see
the greatest vacation travel season ever. We
think it a fair guess that such a prediction
would also apply to amateur mobile operation
this year on summer treks.

Which reminds us to remind you of the re-
ciprocal arrangements instituted last year and
now in effect between the governments of
Canada and the United States. The full story
is in last September’s QST. No longer will
amateur mobile equipment be sealed at the
horder, providing you carry the license en-
dorsement easily obtained from the regulatory
agency of the other country — Department
of Transport in Qttawa for operation in VE-
land, or FCC in Washington for U. S. mobile
authorization. Get your requests for applica-
tion forms in a few weeks in advance of your
trip to allow time for processing.

More reminders: To VEs — be sure to ob-
serve U. 8. 'phone band limits  while in W
territory. To Ws—if your trip to Canada
will be longer than two days, notify your
district engineer of your intended absence
before you leave.



Noise Generators—Their Uses and
Limitations

Simple Gear for Checking Receiver Performance
at 14 Mc. and Higher

BY EDWARD P. TILTON,* WIHDQ

oU’VE just built or bought the latest thing
in 2-meter converters and you want to line
it up for the best possible weak-signal re-
ception. How do you go about it? The designer
says his brain child has a noise figure of 5 db.,
which should mean that if a signal can be heard
in your focation with your antenna you will now
be able to hear it. But how can you tell?
Chances are you'll wait until there is some
activity on the band and then make use of signals
to peak the adjustments for maximum response.
Or, if you're lucky enough to have access to a
good v.h.f. signal generator, you’ll probably tune
up the‘new front-end-with that. Fither approach
will give you something less than the best your
converter can do, however. At least 3 db. worse;
possibly much more. Peaking for maximum signal
almost never delivers the result you want most,
the best possible signal-to-noise ratio.
* V.H.F. Editor, QST.
! Goodman, *‘How BSensitive Is Your Receiver?’, QST,
Sept., 1947, p. 13.
27Tilton, *“Noise (Generator Technique for the V.H.F.
Man,"” QST, Aug., 1949, p. 20.
80rr, “ The Silicon Crystal Noise Generator,"
1952, p. 25.
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Perhaps you’re not interested in any frequency
above 29.7 Mec., and all you ask of a receiver is
that it do a good job ou 14, 21 or 28 Mec. You're
scared stiff at the mere thought of tinkering with
the innards of a manufactured receiver. You cun
afford to buy the best thing on the market, but
how can you wade through the advertising claims
and get the real story on the front-end perform-
ance of commercial jobs you're cousidering?

Fortunately, there is a simple way to get the
right answers to these and other questions that
may have a profound effect on your enjoyment of
frequencies above 14 Me., where receiver per-
formance is of major importance. That way is to
use a noise gererator. -

Noise generator principles have been treated
frequently in recent years ! % 3 but the technique
is still used by no more than a smull percentage
of all hams. Some prospective users have un-
doubtedly been frightened off by the high-sound-
ing technical language that usually accompanies
receiver discussions. Others may have given up
when they found out that the tube recommended
for noise generator service was a special diode,
relatively expensive and often hard to come by

‘Three noise generators for checking receiver performance. The two Iarger units are similar except for the vacuan
tube used. A 24G with gnd and plate tied together for diode operation is used at the left. while the other model has
the special Type 5722 noise diode. 'The small handful betwecen them is a crystal-diode noise generator, complete with
self-contained battery.




Still others have built noise generators and been
disappointed by the results obtained, particularly
above 100 Me.

4. The three noise generators shown on the fac-
ing page should take care of these and other
difficulties. At the right is an improved version
of the noise generator described previously?
in QST. The tube is a Sylvania 5722 diode es-
pecially designed for this service. A built-in
meter and shunts provide diode current ranges
of 1, 4 and 15 ma. At the opposite side of the
photograph is a similar model, but using a
241G tube with its plate and grid terminals
tied together to form a diode. In the middle of
the picture is one of the simplest and most useful
gadgets you're likely to build in many a day: a
erystal-diode noise generator that requires no
external apparatus. It is a minor modification of
4 generator described by W6SAIL?2 and no origi-
nality is claimed for it. It is included here pri-
wmarily so that readers who have not come across
this kind of noise generator previously will have
information on all the things we're going to talk
about available in one place.

How Noise Generators Work

The theory of noise generators will not be re-
peated here, but we strongly recommend that
those mceting the technique for the first time
study up on the basic information.! The main
idea in their use is that noise distributed in a
random way across the radio spectrum can tell
us many things about receiver performance, pro-
vided we can control the amount of noise fed into
the receiver under test. An important angle, and
one where some types of noise generators full
down, is that we should be able to duplicate re-
sults day after day with a reasonable degree of
reliability.

In the diode-tube noise generator the flow of
plate current produces the noise, a smooth, rush-
ing sound exactly like the tube noise in the re-
ceiver itself. Current through the crystal diode
has the same result, and about the only difference
in the use of-the two types of generators lies in
the degree Lo which results obtained can be con-
sidered measurement rather than mere com-
parison.

The diode tube is operated in a femperature-
saturaled condition; that is, the plate voltage is
set high enough so that no change in plate current
occurs when the voltage is raised further. In this
state the diode plate current can be controlled by
varying the filament temperature, and this is
what we do in the two vacuum-tube generators
pictured. The a.c. voltage applied to the primary
of the filament transformer is varied from near
7ero to ag much as is needed to produce the
desired noise output. This is done conveniently
with a Variac, or a 25-watt variable resistor may
be used. A vernier rheostat is nice for this pur-
pose, though not absolutely necessary.

Almost any thoriated tungsten-filament tube
cun be used for noise generator service up to 30
Me., und most of them do well up to 60 Me. or so.
But over 100 Mec. the tube’s structure becomes
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150v,0.C.

0 tollI5V,A.C.
Varizble

Fig. 1 — Circuit diagram of the vacuum-tube noise
gencrators. Where a 24G is uged the plate and grid
terminals are strapped together for the dmde plate con-
uectxon, and the filament center tap is omitted. All
capacitors are 0.001-ufd. disk ceramics; value not
eritical.

Ri — Noninductive %-watt resistor, value equal to line
impedance. See text.

RFCy, RFC2 — 10 turns No. 22 enamel, }s-inch diam.,
air-wound. Space turns one diameter.

RFCs, RFC4 — 45 turns No. 22 enawel, close-wound on
38-mch diam. slug-tuned form; slug centered in
win

Filament transformer—() 3 volts, 2 amperes.

important, and a small tube with short low-
inductance leads is a must. A quick-heating fila-
ment is important, and it must show uniform
cruission hour after hour with a given value of
filament voltage. This rules out most couted fila-
ments. We've tried the 801A and the 3164, in
addition to the types used here, but with indiffer-
ent results above 60 Mec. The 24G is the best
we've found among the types that were designed
for transmitting service, though it is probable
that the 15E is equally good. Results with the
24y were satisfactory up to at least 150 Me. It
takes more filament current than the 5722, how-
ever, and the latter lends itself better to the com-
pact construction that is necessary for higher
frequencies.

With the tube instruments we can actually
measure the receiver noise figure. This is done by
putting enough noise into the receiver under test
to double its noise power output. The diode plate
current required to achieve this is then sub-
stituted in the formula

F=201IR
Here F is the receiver noise figure expressed as u
power ratio that can be converted to decibels. 7
is the diode plate current in amperes. R is the load
resistance, Ry, in Fig. 1.

The lower the diode current required to double
the noise power output, the better the noise
tigure of the receiver. For purposes of adjustment
we can use the diode current, as a reference, know-
ing that any change we make that lowers the cur-
rent for noise power doubling represents a step in
the right direction. The noise generator may be
used as a signal generator also, for any of the
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Test equipment doesn’t
come much simpler than the
erystal-diode noise generator.

ulignment adjustments where o signal generator
would ordinarily be used, except work involving
frequency calibration.

The crystal-diode noise generator is useful for
comparisons, but it cannot be used for actual
noise-figure rmeasurement unless it is checked fre-
quently against a calibrated source. Because it is
a completely self-contained unit it is very handy
for any number of jobs where use of more bulky
or complicated equipment would be difficult or
out of the question. It is often difficult to tell, for
instance, if a converter for 144 Me. or higher is
actually working at all, if no signals can be heard
at the moment. Touch the crystal noise generator
to the antenna terminals, flick the switch, and
vou have an instantancous check, not only on
whether the converter is working, but in a general
way how well.

Just listening to the noise output of the receiver
is often suflicient for such uses, so no auxiliary
apparatus is required. A mere lightweight hand-
ful, the crystal-diode noise generator is great to
take along in your pocket when visiting other
ham shacks. But don’t expect to make many
friends on the strength of what it will show about,
the 10-meter performance of some commercial
receivers!

Building the Noise Generators

The two generators using vacuum tubes are
similar as to circuitry, except for the lack of a
filament center tap on the 24G, and the need for
tying the grid and plate terminals of the latter
tube together to convert it to a diode. We hear
that some have used the 24G with grid connection
only, but it didn’t work well for us that way. In
each unit the tube, filament r.f. chokes, by-
passes and meter are mounted on the top cover
of a3 X 4 X 5-inch utility box. The filament
transformer, meter shunts and range switch arc
attached to the side walls of the box, and about a
foot of 5-wire cable is used to connect the two
portions. In this way, changes can be made read-
ily in either part of the generator by removing the
top plate. Leads for the a.c. and d.c. are brought
out through a grommetted hole.

The only essential mechanical difference in the
tube models is that resulting from the single-
ended construction of the diode in comparison to
the top and side connections that are necessary
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with the 24G. With the 5722, the output is taken
off through a coaxial fitting on the front wall of
the box, whereas with the 24G a front panel is
peeded. In cither case the physical arrangement
should be such that the lead from the diode plate
to the coaxial fitting has as low inductance as
possible. A 14-inch-wide copper strap was used to
tie the 24G plate and grid terminals together. A
small trimmer will be scen adjacent to the tube
socket in the 5722 model. This is to permit the
insertion of a tuned circuit across the output
terminals, as shown in Fig. 3, to be discussed
later.

The r.f. chokes and by-passes in the filament
leads prevent the r.f. component of the noise from
being radiated by or absorbed in the filament cir-
cuit and power supply. It must flow from the
diode plate to the receiver under test. The chokes

xl,—-@

2R,

L °T I

Fig. 2 — Schematic diagram of the crystal-diode noise
generator,
R1 — 50,000-ohm potentiometer, logarithmic taper, or
10,000-0hm regular taper.
R2 — Noninductive 14-watt resistor, value equal to line
impedance. See text.
BTi — 6-volt bhattery, or 4 penlite cells in series.
(iR1 — Silicon crystal diode, 1N21 or 1N23 preferred.
S1 — S.p.s.t. toggle switch.
Value of by-pass condenser not critical. Use small disk
or tubular ceramic, 500 upfd. or more.

are not particularly critical as to inductance, but
they and the by-passes should be connected with
short, direct leads. The iron-core construction of
RF(C3and RFC4is needed to develop the required
inductance with a minimum of resistance. If suit-
able forms cannot be found, the cores may be
wrapped in insulating tape and the chokes wound
on this.

The load resistor, Ry, may have a value equal
to the line impedance of the antenna system with
which the converter is to he used, and the termi-
nals of the generator can be binding posts instead

QST for



of a coaxial fitting, if desired. The use of a 50-ohm
load resistor and a coaxial output connector is
recommended, however, as much of the superior-
ity of these generators over previous models tried
here results from this arrangement. In former
generators, binding posts were used, with one of
them grounded to the case. Resistors of various
values to suit individual line impedances were
connected across the generator externally. This
unbalanced output working into balanced re-
ceiver or converter inputs resulted in rather
dubious accuracy of any tests involving various
lengths and types of lines between the generator
and the receiver input. A modification of the noise
generator circuit, is required for proper operation
« into balanced inputs directly.

With 50-ohm termination and coaxial output
the generator can be connected directly to re-
ceivers that have provision for coaxial lines.
Where halanced lines are used, 4 balun can be
inserted between the generator and the receiver
input. By either method the length of coaxial line
becomes uncritical, and it is no longer necessury
to have the generstor connected directly to the
receiver terminals. The 50-ohm termination has

another advantage: you can read the ratio di--

rectly in terms of the diode plate current. As will
be seen when substituting in the formula, page
11, the ratio is the same as the diode current in
milliamperes, when 50 ohms is used for K. Just
convert the diode current to decibels and there's
vour noise figure. For mathematical nitwits like
the writer this is a red-hot selling point for 50-
ohm termination! And this dodge still applies
when the generator is connected to the receiver
through an impedance-transforming halun or
coupling circuit.

The resistor should be noninductive. Any of
the small X6-watt carbon resistors will do. Purists
can adjust to a precise value by cutting part way
through the carbon resistance element with a
small rat-tail file.

A UG-176 adapter is used for mounting the
83-18P coaxial fitting. A hole is drilled in the wall
or panel to pass the threaded portion of the
adapter, and a washer of flashing copper is sol-
dered to the flange at the end of the adapter to pre-
vent it from slipping through the mounting
hole.

The meter has a 1-ma. scale. Shunts made of
10-ohm resistors convert this to 4- and 15-ma.
ranges. Shunts can be made readily by winding
fine wire on a small resistor, if the use of six
10-ohm resistors for shunts goes against the
Scotch instincts of the constructor. The diode
plate current being variable makes a handy
means for checking the ranges against a meter of
known accuracy.

The crystal-diode noise generator is so simple
that the photographs and schematic tell just
ubout the whole story of its construction. Radar-
type diodes that most of us bought for next to
nothing on the surplus market are fine for this
application. Silicon diodes like the 1N2I, and
1N23 are best. The Raytheon CK710 also works
well, and it can stand high currents. Some other
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germanium diodes like the 1N34 are not suitable.

If the surplus types are used, care should be
taken in soldering them in place. We used a Na-
tional grid clip, Type 8, to connect to the large
end (the one toward the coaxial fitting in the
schematic) and a Millen 829B plate clip for the
small end. The small end was soldered by a light
touch with a small iron, but the other end is held
in place by the spring tension of the grid clip.

The battery is a small 6-volt unit that hap-
pened to be on hand. Four penlite cells connected
in series will serve equally well, if care is used to
see that they do not short to the case. Lower bat-
tery voltages can be used, but the sensitivity of
the device is lowered thereby.

A suitable value for the potentiometer, Ry, was
the subject of some experiment. As much as
50,000 ohms is neceded to cut off the noise where
low-noise front ends are being checked, but this
results in critical adjustment at the low end of the
range, unless a potentiometer having logarithmie
taper is used. We had a 10,000-ohm pot with
regular taper on hand and used that, though it
leaves several decibels of noise at the all-in posi-
tion. It gives good control of the noise output,
however. A 50,000-ohm potentiometer with o
logarithmic taper provides fairly easy adjustment.
and almost complete cut-off.

The case is an ICA chunnel-lock, 2-piece nlumi-
num box 154 by 214 by 4 inches in size, with all
the components mounted in the UJ-shaped mem-
ber. The couxial fitting is mounted in a manner
similar to those in the tube models. Arrangement
of parts is obvious from the photographs. The
only important consideration is that r.f. leads be
us short as possible. With the limited number of
parts and the smull box it would be hard to make
u long lead! The layout could be simplified still
further by using a switch-type potentiometer, but

Bottom view of the 21G noise gencrator. Auxiliary
components are similar to the model using the 5722
noise diode,
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it is frequently useful to be able to switch the gen-
erator off and on without disturbing the diode
curcent control.

Tricks with the Noise Generator

To use the vacuum-tube noise generators a
power supply delivering about 150 volts d.c. is
needed. We used the little supply that goes with
WI1JEQ’s grid-dip meter ¢+ but almost anything,
including B batteries, will do. Some means of
varying the a.c. voltage applied to the filament
transformer is also required. This may be done
with u Variac or a 750-ohm 25-watt rheostat.

The generator is then connected to the receiver
or converter input. This is a direct connection in
the case of receivers having coaxial input. Where
balanced input is used the generator is connected
through a balun of the impedance-transforming
variety, or through an antenna-coupler form of
circuit to achieve the same result. An output
meter is connected across the ’speaker terminals
or plugged into the earphone jack. This can be a
test meter having a decibel scale, an output meter
calibrated directly in milliwatts, or an a.c. volt-
meter.

With the receiver a.v.c., noise limiter and b.f.o.
turned off, advance the receiver gain until a con-
venient reading of noise output is obtained on the
output indicating device. Be sure that this noise
is receiver noise only, and not external pick-up of
ignition or other man-made interference. Now turn
on the noise generator and increase the filament
voltage slowly until the noise power output of the
receiver is doubled. This will show as an increasge
of 3 db. on a decibel scale, twice the reading on a
wattmeter, or a 41 per cent rise on the a.c. volt-
meter. Substituting the diode current (in am-
peres) in the formula given on page 11 gives the
noise power ratio (or noise figure) of your receiver
compared to that of a theoretically noiseless one.
This figure can be converted to decibels by multi-
plying the common logarithm of F by 10, or by
looking it up on.the power curve of the db. chart
in the data section of the Handbook. This noise
figure may not be strictly accurate (mostly be-

¢+Chambers, “A Handy Handful,” QST, March, 1953,
p. 29.

cause of limitations in the output indicating
device) but it is close enough for amateur pur-
poses.

With noise generators we’ve tried heretofore,
little or no noise could be heard at 144 Me. until
we resonated the noise generator output as shown

@I
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Fig. 3— Right and wrong ways to rcsonate the noise
generator output. Tapping down on the tuned circuit,

shown at B, makes noise figure readings meaningless,
and often impossibly low.

in Fig. 3A. This is a legitimate way of peaking up
the output, and it may be needed to tune out
reactance in the coupling circuit. Provision was
made for it in the 5722 generator, but it turned
out to be unnecessary, probably because of the
better layout ef this model and the use of the
50-ohm termination. It may be needed where
higher load resistances are used.

In an attempt to increase the noise gencrator
output at 144 Mec. or higher, some uscrs have
tapped the noise generator output down on the
tuned circuit, as in Fig. 3B. This does increase the
output, all right, but it also renders the instru-
ment useless for measuring noise figure. This
dodge will give you noise figures that are impos-
sibly low. It can be used to develop noise with
tubes that might not otherwise work as noise
diodes, but the generator so terminated is good

(Continued on page 108)

Interior view of the noise
generator using the 5722
diode. All components except
the filament transformer, me-
ter shunts and range switch
are mounted on the top plate.

QST for



Low-Pressure Modulation Facts
Down-fo-Earth quk About Radiotelephony

BY HOWARD WRIGHT,* WIPNB

several successful amateur radiotelephone

transmitters, I was reasonably satisfied with
my knowledge of 'phone principles. After all, they
didn’t seem too complicated, if one could manage
to ignore the inconsistencies that showed up
now and then. To the best of my memory, I used
to consider modulation from about the following
point of view:

“The r.f. section of a transmitter consists of a
carrier-generating exciter and a final amplifier
that amplifies the carrier and passes it along to
the antenna. To use this typical c.w. transmitter
for ’phone operation, we merely couple voice
power ta the final amplifier through & modulation
transformer. The voice power is then in series
with the power supply to the final. Therefore, the
level of the carrier is varied above and below its
original value at an audio rate. This is called
‘modulating’ the carrier and is done to allow the
voice signal to be recovered by a receiver.”

As T said before, I was quite happy with the
above understanding of a ’phone transmitter. [
suspect that there.are many amateurs who are
getting along nicely today on similar ideas.

And then came single sideband! Formerly, I
had considered sidebands as a condition some-
what resembling a case of measles, occurring only
on unhappily adjusted transmitters. With the

SEVERAL years ago, having built and operated

* SIDEBANDS
A CONDITION
SOMEWHAT
RESEMBLING
A CASE OF

MEASLES..”

introduction of amateur s.8.b. techniques, we were
informed that sidebands are completely normal
and honorable properties of all stations. Concern-
ing modulation, a8 the saying goes, “I didn’t
know from nothing.”

At this point you may suspect that I have be-
come one of those incurable single-sideband en-
thusiasts. To this thought I happily plead guilty,
but don’t leave. I'll try to keep the propaganda
to a minimum.

This subject of modulation has been well cov-
ered in many excellent articles. in the past few
years. If it hadn’t, I would never be here with
pen in hand. I am not covering any new ground,
but trying to present the material in a form that,
may be helpful to those who are not on the best

* 55 Sigourney St., Bristol, Conn,
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of terms with the graphs, formulas, charts, vec-
tors, diagrams, and Greek letters which often
enter into various discussions of modulation.

In my estimation there are two main reasons
for the lack of a better general understanding of
’phone principles. The first is that, in the hands
of a person without much theoretical knowledge,
even the best of receivers tends to create a false
impression of the true nature of incoming signals.
I will cover this more thoroughly at a later time.
The second reason seems to be our inability to
connect the modulation of a transmitter with the
heterodyne process. But there [ go, taking for
granted that everyone knows what the hetero-
dyne process is. Let’s back up several steps.

The Language.

At some point in our conversion from broad-
cast listeners to radio amateurs, we discover a
complicated electronic jargon. To most of us, this
amounts to a new language that must be learned
if we are not to be baffled by the simplest of state-
ments. Among the new terms that tend to add
most to the confusion of a beginner are: beat,
heterodyne, convert, mixz and modulate. The fact
that most of us never recognize is that all of these
imposing terms mean exactly the same thing.
The different words are only used as a matter of
convenience, in indicating some general type of
circuit.

Now it’s not my purpose to try to explain why
the heterodyne process works. To put it briefly,
however, here is how it works. Combine any two
a.c. signals (regardless of frequency) in a suitable
circuit and two new signals will appear that are
the sum and difference of the originals. Probably
most, of us are familiar enough with the operation
of modern receivers to let us stop at this definition
of the heterodyne process.

At this point, it may seem that I have strayed
quite a way from the subject of modulating a
final amplifier. Not so! The term ‘“modulate” is
included in the interchangeable group of words
that includes ‘“mix’’ and “convert” -— necessary
processes in your receiver’s operation. I hope it is
obvious that I am trying to point out that the
action of the little converter tube in your receiver
is exactly the same as the process taking place in
your final during modulation. Of course, there
are vast differences of amplitude and frequency
in these circuits. Nevertheless, if you can see
their basic similarity and actually start thinking
of modulation in terms of converting, mixing,
heterodyning, beating, or whatever you want to
call it, you have nearly won the battle of under-
standing ’phone principles.
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“ TUEIR BASIC smu.ARrry. -

The Receiver

Think of that pair of tubes in the final of your
'phone transmitter as a mixer. I’ll give more de-
tails later, but now back to the subject of deceiv-
ing receivers.

Before you rise to the defense of your particular
high-priced beauty, let me hurry to state that
receivers only tell lies to people who don’t realize
that a receiver, designed for broadcast-band type
reception, inherently disguises the true nature of
incoming signals. Here is a typical example:

A neophyte tunes his receiver across an un-
modulated carrier. The receiver tells him that
the carrier is a certain number of kilocycles wide.
The neophyte immediately starts a frantic and
futile investigation to discover why one carrier is
broader than another.

Now let’s have a man who has studied receivers
tune the same receiver across the same carrier.
He also sees that the carrier occupies space vn
the dial but, knowing that a carrier has no width,
he realizes that the carrier is telling him the selec-
tivity, or “bandwidth,” of the receiver.

This case of the unmodulated carrier is bad
enough, but the receiver is designed to perform a
masterpiece of deception in the case of a modu-
lated ’phone signal. It does a perfect job of gath-
ering in the various parts of the signal, eliminat-
ing any evidence of the prescuce of the sidebands
theory tells us were transmitted, and combining
the sidebands with the carrier in such a way that
it appears that the voice is simply superimposed
upon the space supposedly occupied by the car-
rier. So complete is this deception, that it might
be compared to the reproduction of a color photo-
graph in a magazine. How would we ever know
that, to be reproduced, the picture was broken
down into its primary colors, if all we had to go
by was the original print and the magazine?

Spectrum Space

Before we finish this business of generating
sidebands, there is one very important concept to
grasp. No intelligence (modulation) can be trans-
mitted without taking up room in the spectrum.
Couple this statement to the previously men-
tioned fact that a carrier occupies no space and
therc is only one conclusion to be drawn. The
modulation can in no way be ‘“‘on the carrier.” It
must consist of appropriate new signals at fre-
quencies “alongside the carrier.”” If we recall
what has been said about heterodyning signals, it
takes no genius to see that the voice power from
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the audio system of a transmitter, when applied
to the final amplifier (or mixer) doesn’t affect the
carrier in any way. It can’t. Following the theory
of mixing, it combines with the carrier frequency
to generate new r.f. signals, both above and below
the carrier, which can certainly be considered as
riding “alonggide the carrier.”

Now is the point where drawing a cute little
diagram of cuarrier and sidebands appears attrac-
tive, but let’s proceed with just words.

Take the case of an ordinary amateur 'phone
transmitter. For the sake of discussion, let’s say
that the carrier frequency is adjusted to exactly
3900 ke. Now this happens to be a fine transmit-
ter, except for one fact. There isn’t enough filter-
ing in the audio power supply. Of course, the re-
sult is a signal plagued with 120-cycle hum or, in
the words of ¢.w., “I can’t quite give you a T9,
OM.”

Constantly remembering all we know about
mixing, let’s take a theoretical look at our hum-
modulated signal. The hum voltage of 120 cycles
should mix with the 3900-ke. carrier and produce
new signals of 3900.120 and 3899.880 kc. In other
words, we should now have three separate signals,
the strongest being the original, flanked on either
side by a ‘“hum side-frequency ”’ 120 cycles away.

Until now, references to receivers may not
have seemed too flattering. This, however, had
only to do with the listener’s Jack of ability to
interpret what he heard. Now, let’s use our re-
ceiver to tie down theoretical reasoning to what
we actually hear. Simply turn on the receiver’s
h.f.0. and tune carefully across the hum-modu-
lated signal. Presto! We hear three distinct points
of “zero beat.” We have three signals. We have
exact confirmation of the heterodyne theory of
modulation.

If you’re somewhat confused by my use of hum
voltage in the above example, don't be. It was
simply used in place of “a single audio tone,”
which is often used in explanations of sideband
generation. Of course, hum is a far cry from the
actual voice signals we use to modulate our trans-
itters, but the heterodyne principle remains
unchanged, regardless of the type or complexity
of the modulating signal. The voice contains a

¥ 1 CAN'T QUITE
GWEYOU AT9, om”
great number of individual frequencies which
beat with the carrier. Each resulting new r.f.
signal generated still maintains its original
audio-frequency relationship with each of its
neighbors, even though the whole business has
been shifted up into the r.f. part of the spectrum.
Due to the heterodyne action, our complete
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¥ THE LOWEST-PITCHED SOUNDS ARE CLOSE TOGETHER.
ALONGSIDE THE CARRIER Y

band of audio frequencies is reproduced, not only
once, but in exact duplicate on either side of the
carrier. Thus we have the sidebands that have
heen discussed so much in recent years. Consider-
ing the original audio frequencies, we might think
of the sidebands as being ‘‘back-to-back.” The
lowest-pitched sounds are close together alongside
the carrier and the higher ones, progressively
removed from each other, cause the complete
signal to be twice as wide as the highest tone
transmitted.

That’s about the story of conventional a.m.
[f propagation conditions are good and no mis-
haps (such as interference) befall this complicated
group of signals, we are all set to have the re-
ceiver perform its magic and restore human-
sounding values to the finished product.

S.S.B. Techniques

Now, let’s take a look at single-sideband tech-
niques, which have almost completely taken over
transoceanic telephone service and are enjoying
ever-increasing popularity with radio amateurs.
This definitely is not a drop-off point into the
mysteries of complicated electronics. If you once
manage to grasp a firm understanding of the
regular double-sideband signals we have been
discussing, single sideband is only a small step
away. After all, if we understand the whole of
any subject, the study of one of its parts shouldn’t
be too difficult!

Rather than start directly with s.s.b. transmit-
ters, let’s return to the thought of converting in a
regular receiver. From one point of view, every
superhet is a s.8.b. receiver in two respects. The
first, one which seldom needs to be considered, is
this: In converting incoming signals down to the
intermediate frequency, the new frequency (or
sideband) caused by the difference between the
incoming signal and oscillator is the one that is
used. The theory of heterodyning tells us that the
sum of these frequencies is also present at the
output of the converter. This sum frequency is so
far removed from the i.f. that it is eliminated by
the filtering action of following stages.

The more important reason for considering a
receiver as having s.8.b. action concerns “image”’
reduction. Due to the heterodyne process, if no
selectivity precedes the converter, the receiver is
sensitive to two frequencies. One is above and
the other helow the oscillator by an amount
equal to the i.f. I believe that most of us are
familiar with the drawbacks of having bad r.f.
“images” or, in other words, having each sig-
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nal appear at two points on the tuning dial.

Here is the connection between receiver images
and s.s.b. transmitters. The act of adding r.f.
selectivity to the front end of a receiver to reduce
the image is exactly the same process, in reverse,
as adding a selective filter to a double-sideband
transmitter to reduce the ““image sideband.” The
only difference is that the receiver is purposely
designed so that the image can be reduced by the
use of a few simple tuned circuits preceding the
converter. In a transmitter, the sidebands pro-
duced by modulation (conversion in a receiver)
are separated only by a relatively few cycles and
are therefore more difficult to divide by filtering
methods.

Until recent years, equipment selective enough
to separate and suppress one sideband was either
nonexistent or very complicated. No doubt the
basic advantages of transmitting only one side-
band were realized as early as those of having
image rejection in a receiver. However, in the
case of the transmitter, the power in both side-
hands was recoverable by the receiver, plenty of
space was available in the spectrum, and no sim-
ple and effective way was available to eliminate
one of the sidebands. Thus, we have the pre-
dominance of a.m. as we know it.

You may have noticed that I have not stressed
the “suppressed carrier’” part of s.s.b. There is
enough material contained in this subject to fill
a book, but it is distinctly a separate subject from
“single sideband.” A very large part of both the
superiority of 8.8.b. systems and the furor caused
by the appearance of s.8.b. signals on receivers
tuned for regular operation can be attributed
directly to carrier suppression and not to the
elimination of one sideband. This, however, is an
article on modulation, so let’s stick to the side-
bands.

Now, if we had to give a definition of single
sideband, we could call it the suppression of an
“image sideband” for the purpose of reducing to
a4 minimum the frequency band necessary to
transmit a given amount of intelligence. Because
the filter method is used for reducing the un-
wanted sideband or “image’ in a receiver, we
will first consider this method as applying to
transmitters.

Filters

A carrier is modulated in the ordinary way,
producing identical sidebands on either side of the
carrier. These sidebands and the carrier are fed
into a very sharp filter which passes one sideband
and suppresses the other even though they are
very close together. There are LC filters, crystal
filters, and mechanical filters. They can all be
built to do a good job of separating sidebands,
but all have the common property of having
better selectivity as their design frequency is
made lower. This is the reason why practically
all filter-type single-sideband transmitters use
receiver-type heterodyne methods to convert to
the desired band from the lower frequency at
which the filter works well.

(Continued on page 110)
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A Dot Anticipator for the Electronic Key

A Further Improvement on a Popular Design

BY ROY E. BRANN,* W6DPU

HOSE who enjoy amateur radiotelegraphy
Tsooner or later become interested in using

an electronic key. There is quite a variety to
choose from, but the most popular today is the
self-completing type. One feature common to
nearly all self-completing electronic keys is
lnckout of the key lever contacts during the
mark-plus-space interval. This is very desirable,
as it prevents clipping a dot, dash, or intraletter
space. But it also interferes with the sending of a
single dot at the end of a character, asin C, F, G,
N, P, R, 9, etc., when an erratic fist strikes the
final dot too soon. Also, where the dot occurs
between two dashes, as in C, K, Q and Y, the
character sometimes comes out with the dot
missing — for the same reason as above. This
difficulty is particularly “troublesome after a
QRS. Notice that, C” is.listed above. twice —
once involving the final dot and again involving
the first dot. This is in agreement with the
common observation that “C” is the hardest
to send.

Self-Training

A good way to train oneself to avoid these
troubles is to practice on a non-self-completing
electronic key, one make of which (the Mon-Key)
has in recent years been widely advertised and
sold. This type of practice makes the less pro-
ficient operator acutely conscious of his wrist
motions — they must be uniformly correct if
rhythmic code is to be produced. Then after
chauging over to the self-completing electronic

* 2047 Crestlake Ave., S8outh Pasadena, Calif.

e While W6SRY was working on his
‘*key with a memory” (QST for Febru-
ary, 1953), W6DPU was also working
independently to improve his own
popular design. They both had the same
general objective in mind, and ‘““mem-
ory’’ toone is ““anticipator’ to the other.
If you are planning to build an elec-
tronic key, or if you are one of the many
already using the Brann key, we think
vou will be interested in this addition
that will ‘*hold”’ dots until just the right
time comes along.

key, the difficulty mentioned above usually
disappears. Another method is to follow the ex-
ample of Dave Kennedy, W6KYV, who manipu-
lates “the self-completing electronic key paddle
exactly as though it were a bug key. By striking
each dash separately, a rhythm is developed
that helps to avoid the premature striking of
the single dot within or at the end of a character.
In this case, the electronic key justifies its exist~
ence by correcting for the human element to
produce accurately formed dashes and associated
spaces.

With proper training and a good electronic
key, the skilled operator can maintain unexcelled
transmitter keying — until he becomes fatigued
and the deterioration of his sense of timing causecs
him occasionally to miss the single dot within or
terminating a character. Then he begins to wish
for an electronic remedy for this difficulty. One

¢

‘The “dot anticipator” added
to the Brann key employs the
relay and 2D21 shown hcere in
the right foreground of the
original model. The relay is
fastened to a piece of heavy
rubbcnzcd fabric to climinate
noise transmission through the
chassis. "Not shown are the
soft leather dust covers for all
relays, to minimize noise trans-
mission through the atmos-
phere and to keep the con-
tacts free of dust.
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Fig. 1 — The clectronic key prior to modification. Relays are shown in quiescent position — power on, just prior

to operation of key lever.

Cy — 0.01-ufd. mica. .

Ca — 1.0-ufd. paper, 200 volts.

Ca— 0.001 pfd.

R; — 2-megohm linear potentiometer.
Rz — 1.0 megobm.

Ra, Rz, Risy Ri5 — 0.1 megohm.

R4 — 470 ohms.

Rs — 4.7 megohms.

Ré, Rg — 2.2 megohms,

Rg — 0.82 megohm.

solution is a ‘“‘dot anticipator” with an electronic
memory that will accept the dot signal during
the lockout interval and hold it until the dash-
plus-space is completed — then to initiate the
dot. In the circuits to be described, the memory
device is a 2D21 shield-grid miniature thyratron
tube. For a means of triggering the 21221 during
the lockout interval, the double-pole double-
throw contact arrangement, which happened to
be on our relays, was put to use.

Dot Anticipator

The ‘“dot anticipator” (DTR) is a modifica-
tion to the electronic key that was described
curlier.! Fig. 1 shows the schematic diagram
prior to modification. Those who are unfamiliar
with- its operation should refer to the original
article. The discussion here will be confined to
the modification, which is presented in two
schematics, Figs. 2 and 3. These represent two of
the possible forms the DTR may take. ¥ig. 2,
which is designed around triode relay tubes,
contains one 2D21 and one 6AL5; whereas Fig. 3,
which is drawn with screen-grid relay tubes, con-
tains one 2D21 and one reluy in the modifica-
tion. The DTR modifications may be inter-
changed between the two basic electronic-key
schematics, making two more combinations. A

1 Brann, “In Search of the Ideal Electronic Key,” QST,
Feb,, 1951,
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Rio, Ri1 — 5000-0hm linear potentiometer, 2 watts.

Riz2 — 10,000 ohms, 2 watts.

Ri13 — 0.47 megohm.

Rie — Dropping resistor depending upon supply
voltage.

RFCi, RFCz, RFC3—2.5-mbh. r.f. choke.

Ki, K2 — Telephone type rclay, 8000-ohm coil lami-
nated core. .

‘Tube heaters shonld be biased to approximately +90
volts (arm of Ru1).

fifth form, which won’t be described here, uses
a twin-triode in a bistable multivibrator circuit
and a relay. But basic to all these is the triggering
circuit connected to the extra contacts on the
pulse relay.

A full appreciation of this triggering circuit
is rescrved for those whose fuvorite pastime is
chasing electrons. We won’t dwell on the sub-
ject, except to say that its purpose is to provide
a large positive pulse on the grid of the 2D21
thyratron whenever a dot is struck after a dash
is initiated. For maximum reliability this pulse
should be as large as conveniently possible, which
is why RFC; has been removed. This choke had
for its purpose the minimization of the discharge
pulses flowing through the key lever contacts.
Maximum pulses are preferable for the DTR,
hence RFC} is superfluous. For a like reason, the
location of 124 wus changed to take it out of the
DTR circuit.

Circuit Notes

After ionization the thyratron tube will
initiate the next dot when the pulse relay pulls
in — either by acting directly through diode
Dy, as in Fig. 2, or indirectly through relay
K3, as in Fig. 3. Then the thyratron must be
deionized, which is the function of the deionizing
capacitor (Cgy in Fig. 2, Cy in Fig. 3). This por-
tion of the cireuit is likely to be the most baffling
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Fig. 2 — Dot anticipator modification that requires no extra relay.
Cq— 0.01 pfd.
Ca1 — 0.0015 ufd. Ris — 10,000 ohms. Raz — 22 megohms. Ray — 15,000 ochma.

R4, R17 — 470 ohms. Ro1 — 1.7 megohms. R2z — 0.47 megohm. R2s — 8200 ohms.

F—WAWA—

N\&%&""&]}\\Aﬂ

AASAN
WWYY
P

[

ﬂ\ﬂvVWE\—gé

WWAVWW

Fig. 3— Dot anticipator as applied to screen-grid relay tubes, using a third relay.

Ciqy Ca1 — 0,01 pfd. Raz— 3.3 megohms.

R4, Rir — 470 ohmas. Raz— 8200 ohms.

Ris — 10,000 ohms. R34, R3s— 15,000 ohms.

Ra; — 1.0 megohm. K3 — Sigma 1I", 8000-ohm coil (or equivalent).
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-------- incorrectly connccted it will even deionize
the thyratron too soon. However, this represents
no instability -~ merely insufficicnt attention to
selection and wiring of parts.

Fig. 2 shows (Cg; in series with a resistor, Rog,
which is necessary to prevent premature de-
ionization of the thyratron tube. Its value is
not, critical. ("s; may be increased in value to
give a longer duration to the anticipated dot,
if this is needed. Ras, together with diode Do,
irolates the.inductive kick of the keying-relay
coil from the high-impedance plate load of the
2D21. Rgs is given as 8200 ohms; however, the
optimum value may be somewhat ditferent, since
IR95 also has the effect of delaying the drop-out
of the keving relay. It develops that this is an
advantage with triode-driven high-inductance
velays, where the low plate resistance of the triode
gives a delayed pull-in. The best value for Ros
is that which gives a constant mark-space ratio
as the sending speed is advanced.

In Fig. 3 the thyratron has a low-impedance
plate load. This culls for a larger value of deioniz-
ing capacitor and no series resistor. 31 goes
to the screen end of the dropping resistor, Ras.
Any possibility of excessive screen dissipation is
eliminated by the dropping resistor, which ulso
provides a convenient purely-resistive driving
point for the deionizing cupacitor. The screen-
grid relay tubes are well worth the extra space
and wiring that may be required, becuuse they
give the fastest possible relay action. The relay
coil time constant is L/R. Hence, if the inductance
is large, the high plate resistance at adequate
current values of the screen-grid tube helps to
maintain a short time constant.

Anyone who wishes to use the relay-type
DTR with triode relay tubes should connect the
deionizing capacitor (31 directly to the keyer
plate. And vice versa —if the DTR without
relay is to be used with screen-grid relay tubes,
(’y; with series resistor Ro4 should go to the
junction of keyer screen and dropping resistor.
The 2D21 thyratron requires a ten-sccond delay
after lighting the heater before applying the
plate voltage. This makes it advisable that the
power supply use an indirectly-heated cathode-
type rectifier, such as the 6X5 or 6X4, which will
automatically provide the proper time delay.

Trouble Shooting

When the wiring is completed, the electronic
key proper is given a thorough check and properly
adjusted. Then, uafter disconnecting the line
voltage, the 2D21 is inserted in its socket — also
the 6ALS5, if used. After turning on the power,
set the speed control to about 15 words per
minute. Make an “N” us though you were
sending 40 w.p.m. You should hear an “N” at
the 15-w.p.m. rate. If a “T” is heard, something
is wrong. Using a screwdriver, short Pins 5 and 6
of the 2D21 socket. A series of dots should be
heard. If not, look for trouble in the 2D21 plate
circuit. Check wiring. See thut the 6ALS is
lighted — or that K3 operates properly, with
clean contucts. 1f all was OK on this first test,
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check operation of the 2D21 by touching to its
Pins 1 and 6 the test prods of a 1000-ohms-per-
volt meter on the 250-volt range. If the series of
dots results, then look for trouble in the trigger-
ing circuit. Check conncctions, values of parts,
and adjustment of K; contacts. If all is in order
and still no action — or, if instead of an “N,”
a dash followed by a never-ending series of dots
results, check the deionizing capacitor and
connections; or try using different values.

The DTR of Fig. 2 is a good circuit for those
who dislike to use or arve unable to obtain the
extra relay. However, it gives no protection on
single dots within a character. These are far less
troublesome than the single final dots; yet, if
the utmost in electronic key performance is
desired, the circuit of Fig. 3 should be followed.
1t is possible that these circuits will appeal not so
much to the proficient operator as to those in-
clined to brood over their sending errors. To
them, the hest advice that can be offered is:
Instead of brooding, build. You will be delighted
with the improvement in your fist.

e Strays %

Some 50,000 Boy Scouts are gathering near
Santa Ana, California, for their national Jam-
boree the week of July 17th-23rd, and amateurs
in the area have formed the Southwestern Divi-
sion Amateur Radio Club to sct up, in coépera-
tion with BSA Headquarters, & show and tratlic
station. Operation will be on numerous bands,
and it is hoped to have a distinctive —6BSA call.

A message traffic service is being set up, with
full assistance by regional nets such as Mission
Trail, Golden State, American Legion and
MCAN4. The codperation of amateurs through-
out, the country is requested to expedite handling
and delivery. To save time, numbered-text mes-
suges may be used. Here's a chance to make BPL
for sure, but more than that to provide the folks
at home with word from their sons, and thereby
do a good public relations job for amateur radio.

Among more than thirty amateurs operating
the Jamboree shack will be Clyde Hendrix,
W@HBG, and Ed Christopher, W4MAB, both
Scout leaders; even Boys’ Life editor Harry
Harchar, W2GND, may find time from his
other duties to get in un operating trick or two.
Director John Griggs, W6KW, and assistant
director Paul Watts, W6GKC, are coordinating
efforts of amateurs in the Southwestern Division
to put on a real show and efficient message serv-
ice for the Scouts.

COMING A.R.R.L. CONVENTIONS

10th=12th — National Convention,
flouston, Texas
Sept. Sth=6th — Delta Division, New O r-
leans, La.
Sept. 19th=20th — New York State, Buf-
falo. N. Y.

July
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Let's Use Neon Bulbs

Neon Bulbs in Applications as Indicators and Oscillators

BY LEWIS G. McCOY,* WIICP

URING a recent visit with a newly-licensed
D ham, we got to discussing his new rig and

some of the problems he was encountering
while trying to get the “beast’ (as he put it!)
working properly. The transmitter was a three-
stage affair — oscillator, buffer, and final ampli-
fier — with about 100 watts input to the final.
Jonsidering it was his first transmitter, he had
done an excellent job of layout and wiring.
However, cvery time he turned the rig on, the
final plate current would come up to operating
level, and then drop back to zero, repeating
this condition at about two-sccond intervals.
He had checked and double-checked his wiring
but couldn’t find a thing wrong with the circuit,
and was at a complete loss what to do next.
Having put all of his money into purts for the
transmitter, he hadn’t been able to afford a
test meter of the volt-ohm-milliammeter variety.
Our problem was then one of finding out what
was wrong with the rig with the materials he had
available. An inventory of his junk box turned
up a small neon bulb and a couple of flashlight
bulbs. The ncon bulb would serve for checking
r.f. circuits whilc one of the flashlight bulbs wired
in series. with a loop of wire could be used for
checking resonance und power in tunable eir-
cuits.! His receiver was tuned.to the oscillator
frequency and a good steady signal from the
oscillator could be heard. It was immediately
apparent that the trouble in the transmitter was

* Technical Assistant, QST.

! MeCoy, “T'he Tune-Up Loop,” QST, Dee., 1952, p. 37.

¢ Many an experienced amateur has a
soft spot in his heart for a simple little
device called a ‘“‘neon bulb,” and not
without reason. This simplest of radio
gadgets is as useful as a third hand at a
smorg °shord — WIICP shows you why.

not coming from oscillator stage difficulties.

The ncon bulb was then held on the grid of
the buffer and the bulb lit up, indicating that
r.f. was rcaching the buffer. The neon bulb
kept a steady glow as long as it was held on
the grid and there was none of the on-off charac-
teristics that were showing up in the output of
the rig.

The buffer tank circuit was then tuned to
resonance._ using the flashlight loop for an indi-
cator. A check with the neon bulb showed
that all parts of the buffer plate circuit seemed
to be functioning properly. The neon bulb
was then touched to the grid of the tinal am-
plifier and it immediately indicated the ‘“on-
off”” effect that was taking place in the output.
When the plate current would rise, the neon
bulb would light; when the plate current dropped,
the bulb would go out. It was fairly obvious
that the trouble was between the grid of the
final and the plate of the butfer. The trouble
turned out to be the coupling condenser between
the buffer plate and the final grid. As soon as the
condenser was replaced, the rig worked prop-
erly. This was a case where a neon bulb proved
to be a very efficient “gimmick” for trouble
shooting.

After this expericnce, the subject of various
uses of ncon bulbs was discussed with other
newcomers to the hobby. 1t was found that

'Top view of the ncon bulb
voltmeter. I'he calibrated dial
was mounted on a piece of
cardboard and then mounted
under the shaft nut of Ra.
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the majority of these amateurs, and this included
hams who have been licensed for a few years,
had little or no knowledge of the subject.

There is almost an infinite number of uses
for neon bulbs and gascous voltage regulators
in amateur radio, far too many, in fact, to try
to list them all in one article. [owever, some
of the more popular uses are well worth bring-
ing to the attention of newcomers.

A neon bulb consists of two electrodes, or
plates, separated by a small gap, surrounded by
neon gas, and enclosed in a glass envelope.
When a voltage of enough magnitude is applied
to the electrodes, current will flow and the bulb
will light up with a reddish glow. The value of
voltage necessary to cause the bulb to light
is called the starting voltage. One of the out-
standing features of ncon bulbs and voltage
regulator tubes is that the voltage drop across
the tube will remain constant over a moderately
wide current range. In the case of voltage regu-
lator . tubes (VR tubes) this current range is
usually from about 5 to 40 ma. There are many
applications where a regulated low voltage is
needed, and VR tubes are ideal in such casges.
Complete details on uses of VR tubes as voltage
regulators are given in the voltage stabilization
section of The Radio Amateur's Handbook.

However, our main interest in this article

is not with neon bulbs used as voltage regu--

lators. but some hints and kinks for their uses
in other applications.

Code-Practice Oscillator

Because a neon bulb will serve as an oscil-
lator, a very simple code-practice oscillator can
be constructed using an NE-2 bulb. As c¢an be
seen from Fig. 1, the code-practice oscillator
consists of a neon bulb, condenser, resistor,
90-volt d.c. power source, headphones and key.
If batteries are used for a power source, the

G Fig. 1— Circuit diagram
NE-2 for the code-practice oscilla-
tor.
Ci — 0.002-pfd. paper.
Ry Ri—— L5 megohm.
. Key
i
Q0VDC.

smallest size batteries available will be sufficient
for the purpose. The current flow in the oscil-
lator is less than (.1 ma., so the batteries will
last almost as long as their normal shelf life.

If the audio note in the oscillator is not
pleasing to your ear, it is possible to increase
the frequency of the note by changing () to
0.001 ufd. or less. Increasing the value of Ci
will lower the audio note.

If it is desired to use the oscillator as a keying
monitor, the unit should be connected to the
key in such a manner sv as not to affect the
transmitter. ‘This can be accomplished by using
a keying relay. It is worth mentioning in passing
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that a good source for the NE-2 bulbs is discarded
fluorescent light starters.

Tone Modulator

Another application for a neon bulb, par-
ticularly suited to the Novice interested in
2-meter c.w. work, is a tone modulator. 1t
should be explained.before going further that,
except for special purposes, tone modulation
is only permitted on 11 meters, 6 meters and
helow. Fig. 2 shows the circuit diagram for
this type of modulator. 7 will be either a
plate-to-single-grid or a plate-to-push-pull-grids
transformer, depending on the speech amplifier

[ T To
1L
ir l -
= Speech
NE-2 Key 1‘ Amp.
o)

3Ry S,
e o] |t~
90VDC.

Fig. 2 — Circuit diagram for the tone modulator.
C1 — 0.002-ufd. paper.
Ry — 1.5 megohm.
Ty — Plate-to-line transformer.
Tg — Microphone transformer.

input. As with the code-practice oscillator, the
value of C can be changed to obtain a different
tone. By installing a switch, S, between the key
and the microphone input, it is possible to switch
the microphone out of the circuit.

R. F. Testing

One of the most handy uses for neon bulbs
is that of checking for the presence of r.f. in a
circuit. One of the characteristics of neon
bulbs is that when they are brought into close
proximity with an r.f. field, they will glow. It
isn’t necessary for the bulb to be connected
directly to the circuit for this phenomenon to
take place. If the field is strong enough, the
neon bulb will light without direct connections.
For example, it is possible to hold a small neon
tube such as an NE-2 or NE-45 by the glass bulb,
with the base touching ‘“hot"” portions of an
oscillator plate circuit and, if there is r.f. present,
the bulb will glow. It is even possible in some
cases to have one of the small bulbs glow when
touched to the crystal contacts in a crystal oscil-
lator. It is obvious how useful such an indicator
would be for checking to see if various circuitsin a
transmitter are working. By starting at. the os-
cillator and working through the transmitter
right up to the output, it can be quickly deter-
mined if there is r.f. present at the input and
output of each stage.

Testing for Parasitics

Another useful characteristic of neon bulbs
when checking r.f. is the color of the neon gas
when it glows. At low frequencies, the color is in
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Bottom view of the voltmeter showing the place-
ment of parts. No socket was used for the ncon bulb.
A stiff loop of wire is soldered to the side of the bulb
shank and the ¢nd of the loop is mounted under a nut
and bolt in order to hold the bulb solid. The leads
to the base contacts of the ncon bulb arc soldered
directly to the base contacts. Caution should be
ovbserved in soldering so that the contacts are unot
shorted to the bulb shank.

the red spectrum. At very high frequencies,
from approximately 50 Me. and up, the color
becomes violet or purple. This is useful in
determining the frequency of a parasitic. There
are two common types of parasitics that plague
hams, low-frequency parasitics, usually between
30 to 1200 ke., and very high-frequency parasitics
which are usually between 100 to 200 Me. The
method for this type of testing is simple. When an
amplifier is “taking off,”” or to be more explicit,
when there is r.f. vutput with no excitation from
a previous stage, it is quite possible that the
cause is due to parasitic oscillation. A neon bulb
touched to the output of such a stage will show
either a reddish or purplish glow. If it shows
red, then one should look for a low-frequency
purasitic, while if it shows purple, look for a
v.h.f. parasitic. Incidentally, 807 r.f. amplificrs
are particularly subject to v.h.f. parasitics.
However, a word of caution — be sure that you
are using a neon bulb for such a check; there
are bulbs available that are filled with argon
gas and they will glow blue or purple at low
frequencies. The designations on argon bulbs
are AR, while for neon it is NE. The cause
and cure of parasitics is described in detail in
The Radio Amateur’s Handbook.

Neutralizing Indicator

Another handy use for a neon bulb is indicat-~
ing the need for ncutralization of the tank
circuit of an amplifier. With the plate and screen
voltnges disconnected, but with the prereding
stages running, touch the base of a ncon bulb
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to the plate tank coil and tune the tank con-
denser through resonance. If the ncon bulb
lights, it usually means the amplifier nceds to be
neutralized. With the ncon bulb lit, adjust the
neutralizing condenser until the bulb goes out.
Tune the plate tank condenser through resonance
again to make sure the bulb stays out. Thisis a
uscful test, but it is not the most sensitive-
neutralizing test there is, particularly for a low-
powered transmitter.

Neon bulbs can also be used as indicators
for showing r.f. voltage in antenna feeders.
When coupled close to antenna feeders, the
neon bulb will glow. Maximum brilliance in the
neon bulb indicates maximum voltage at the
feeders. Keeping an eye on the ncon bulb, it
becomes a simple matter to tune the transmitter
and antenna coupler for maximum output.

Fixed Bias Source

A system for obtaining fixed bias that is used
by many hams is shown in Fig. 3. This system
eliminates the need for a fixed bias power supply
but still provides fixed bias! The ncon bulb or
VR tube used in the circuit will depend on the
grid voltage and current nceded to excite the
stage being biased. When the grid driving voltage
is applied to the stage, the ncon bulb is lighted,
and a charge is put on the condenser, ;. When
the excitation voltage is removed, or the key is
opened, the ncon bhulb goes out and the voltage
charge that remains in the condenser acts to
keep the amplifier tube biased. The charge on the
condenser has heen known to hold protective

-‘—-‘_—“L_-,——m ------ @
R.F.
Input ERFC
3
.
"['—C‘ Neon or

3
1
T VR. Tube
R

Fig. 3 — Circuit diagram for bias supply.
Ci — 0.001-xfd. or larger mica or good paper of suffi-
cient voltage rating.
R1— Grid resistor to provide vperating bias.

bias for as long as & hours. Whenever the trans-
mitter is turned on, excitation voltage should be
applied to the grid to charge the condenser be-
fore turning on the amplifier plate voltage. This
is an inexpensive method for obtaining fixed
hias and is easy to install.

Receiver Profection

Probably one of the most common uses of
ncon bulbs is that of protecting receiver inputs
from Jamage by surges of r.f. voltage. With
receivers using a two-wire input at the receiver
terminals, the best protcction is obtained by
installing two l4-watt neon bulbs. One neon
bulb is connected with one of its leads to the
antenna terminal and the other lead to the
chassis and the other bulb is connected in the
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Fig. 4 — Circuit diagram for the ueon bulb voltmeter.

R1 — 0.5 megohm, 1 watt, 5 per cent tolerance (gold
band).

Rz —- 0.5 megohm variable (Mallory Midgetrol U-50).

R3— 68,000 ohms, 15 watt.

saine manner to the other antenna terminal. In
the case of a single-wire untenna lead, one neon
bulb is connected with one lead to the untenna
terminal and the other lead to the chassis. When
an r.f. voltage exceeding the starting point of the
neon bulb is developed across the antenna ter-
minals, the bulb will ignite. This affords a
measure of protection for the receiver input
hecause the r.f. voltage is usually reduced to u
point where the receiver can handle it.

TABLE 1
The table given below will prove a handy refer-
ence sonrce in determining the type of neon bulb
needed for a particular application. Base-mounted
resistors are supplied with the bulbs and must be
removed for all applications described in this article
except under “R.¥. Testing,” * Parasitics,” and
* Neutralizing."”
[ Starting Series
Bulb Voltage Resistance
No. Watts A.C.D.C. Ohms
NE-2 145 65 90 External
200,000
NE-51 145 65 90 External
200.000
NE—45 1 65 90 In Base
30,000
NE-48 4 65 90 kxternal
30,000
NE-57 14 55 70 In Base
30,000
NE-17 1§ 55 70 External
30,000
NE-58 14 65 90 Tn Base
100,000
NE-30 1 60 85 In Base
7,500
NE-32 1 60 85 External
7,500
NE-56 L 60 85 In Bage
33,000
NE-34 2 60 85 In Base
3,500
* NE-40 2 G0 85 Tn Base
2,200
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An A.C.-D.C. Neon Voltmeter

This last gadget using a neon bulb could
truthfully be called the ‘“piéce de résistance”
because of its usefulness and low cost. Most
newcomers to amateur radio put all their
money into their transmitters and receivers
and have little of the green stuff left for pur-
chasing test equipment. One of the most im-
portant test instruments around the shack
is a device called a voltmeter, for meusuring
a.c. and d.c. voltages. Fig. 4 shows the circuit
diagram for a very simple low-cost neon indicator
that will measure uny a.c. voltage between 100
and 900 volts, and any d.c. voltage between 100
and 1000 volts.

The voltmeter uses un NIE-17 neon bulb for
an indicator as this particular type has a lower
starting voltage than most other types. The
lid of a plastic sandwich box was used as a
chassis for the voltmeter described here. This

Fig. 5 — Drawing of a dial scale for the ncon bulb
voltmeter. This scale can be traced on another piece
of paper or cut out and mounted on a piece of cardboard
and used in the voltmeter construction.

makes an inexpensive mounting and affords
excellent insulation. Whatever type of chassis
is used in constructing the voltmeter, be sure
to allow a 214-inch square space around the shaft
of Re. This will allow enough space to accom-
modate the drawing of the calibrated voltmeter
dial that is included in this article. The drawing
can be traced or cut out and then mounted on a
piece of stiff cardboard. Several different NE-17
bulbs were tried in the unit described here and
all showed the same starting voltage, so the dial
calibrations should hold true for any units
that are constructed according to Fig. 4.

The base contact of the NE-17 should be wired
so glow appears around the outer electrode
when a positive voltage is applied to the posi-
tive terminal of the voltmeter. If the inner
plate glows first when correct polarity is ap-
plied to the positive and necgative terminals,
the calibrated dial will read higher on all volt-

(Continued on page 112)
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The loading coil is mounted
on the rear apron. [The rear
whip i8 supported at the bot-
tom by the coil mounting,
and above by a stand.off
insulator.

QSYing the 75-Meter Mobile Antenna

A Tuned Loop for Dashboard Control

BY WILLIAM W. VARNEDOE, JR.,* W4TKL

oE center-londed whip, with various types

of capacity hats, has become so common as

a mobile antenna that car radiators huve
almost become a closed subject. There are draw-
backs, however, to this type of skywire, the chief
of which is its essentially single-frequency load-
ing unless the center loading coil is readjusted.
The antenna shown overcomes this objection.

There were two factors which led the author
to consider other designs — the above-mentioned
)SY problem, and a financial problem. I wanted
to build my entire antenna from the serap box
if possible.

In a bull session at the club one night, W4FOG
suggested a tuned loop. Since the loop can be
tuned with a condenser, mounting this condenser
conveniently on the dash would make the system
easy to load over the entire band from the op-
erator’s position under the wheel. The scrap box
was put to work by supplying a 4-foot, 34-inch-
diameter brass rod which was mounted with 2
" %411 Locust 8t., Huntsville, Alabama.

e
e

® WATKL has found that a tuned-loop
antenna is a simple solution to the QSY
problem in 75-meter mobile work. It
zets out, too!

stand-off on the rear-bhumper skirt. This rod was
tied at its top to the b.c. whip with some No. 14
bare copper wire. A second b.c. whip would have
worked as well, but the rod was availuble and a
bit stiffer.

The first circuit to be tried was that shown in
Fig. 1. The bottom of the rod at the rear was
connected to the tuning condenser and loading
coil at the instrument panel by an insulated wire
running underneath the car. The antenna took
its load nicely, but put out a disappointingly
weak signal. So the modification shown in Fig. 2
was used in order to take advantage of the car
body as a radiator. The pipe at the rear was
grounded to the car body and the loading coil

«

Fig. 1-—The first loop
tried was grounded only at
the bottom of the loading
coil. An insulated wire run-
ning underneath the ecar
connected the bottom of the
rear whip with the tuning
condenser Ci.

« @
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was also grounded at the dashboard. This called
for mounting the condenser ) above ground,
and the use of a large plastic knob to avoid body-
capacity effects. With this arrangement a neon
bulb would light only along the front whip. The
final modification, shown in Fig. 3, consisted of
moving the main portion of the inductance to
the rear. The bottom of the rod at the rear is
insulated and the loading coil connected between
the bottom end of the rod and chassis. With this
circuit the neon bulb would light anywhere on
the antenna. The loading coil consists of 16 turns
No. 18 wire, 134 inches in diameter, 1345 inches
long. I used a threaded ceramic form. The con-
denser is a 140-uufd. variable.

After several wecks of operating, the locals tell
me that it puts out, a signal as strong as the best
and better than most mobile rigs. The system will
load to a maximum from 2.5 Me. to 5 Mec. The
transmitter in use xt W4TKL is a McMurdo-
Silver using an 807 in the final in a conventional
circuit. A PE-103 supplies about 550 volts, and
the transmitter is loaded to about 40 watts
throughout the 75-meter band.

In adjusting the antenna, first dip the plate
current with the tunk condenser. Then peak with
Cy, redip with the tank condenser, but do not
readjust C;. A little practice with a neon bulb
held at the antenna will give a good idea of how
to interpret the plate-meter readings and the set-
tings of the two condensers. Taps on the loading
coil will, of course, make the antenna all-band.

The loop is not, without its drawbacks. It looks
# bit odd —— locally it is called the clothesline
antenna. But then, a glance at some of the
capacity hats in use will make it seem less
strange. This untenna has a typical loop pattern,
as shown in Fig. 4. However, it will be noticed
that there are no real nulls. The scale of Fig. 4

Cy

1

»

Fig. 3—In the final arrangement, the loading coil
was moved to the rear apron. This eliminated body-
capacity effects at C1 and the neon bulb lighted over
the entire length of the antenna.

»
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Fig. 4 — Field-strength pattern of the 75-meter
mobile loop antenna.

is in db., but the readings themselves are arbi-
trary, since the receiver making the readings was
not calibrated. The receiver was located about
114 miles away tor the check. Few mobile an-
tennas have vircular patterns.

It may be that this system, if raised to the
height of most whips, would give even better
results. Anyhow, I can only hope these words
will stimulate others in this direction, or relieve
the fellow who buys a fancy VFO transmitter
only to find his center-loaded whip won’t load
over more than plus or minus 10 ke.

«

Fig. 2 — With the rear whip grounded and the load-
ing coil up front, the tuning condenser C; was “hot,”
and a neon bulb would light only along the front whip.

«
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Magnetostriction Devices and Mechanical

Filters for Radio Frequencies
Part II 1 — Filter Applications

BY WALTER VAN B.

o [n the second part of this article, some
applications of mechanical resonators
are discussed and a general description
is given of a mechanical filter suitable
for intermediate frequencies.

Some Uses for Single Mechanical
Resonators

The use of a ferrite resonator as a high-¢) tank
circuit for an oscillator was discussed in the pre-
ceding article. An oscillator using a transistor
instead of a tube, and requiring only two or three
Hlashlight cells at negligible current drain, makes
a compact portable source of known-frequency
ogcillations of a few hundred kilocycles or less.
The frequency decreases less than 0.002 per cent
per degree Fahrenheit increase of temperature.
A circuit is shown in Fig, 13. Harmonics useful for
checking receiver calibration can be heard, at

Ferrite

Fig. 13 — Ferrite oscillator using point-contact trans-
istor. Values should be adjustable for best results, al-
though Rc, used to limit the collector current, can be
a tixed resistor of 500 ohms. Rp (1000-ohm variable sug-
gested) will pot be needed with a good ferrite and
transistor. Rg, should be approximately 5000 ohms. Two
good ferrite shapes ure torsion cylinders and concentric-
shear disks. As an example of such a disk, a frequency of
273 ke. was obtained with a disk of 25.4 mm. outer
diameter and 9.5 mm. inner diameter. T'he disk is put
over the end of a short ferrite core that fills most of the
hole, and the coil goes over the middle of the core. Coil
inductance is not critical but too much inductance may
start electrical oscillations. MA4 is a low-range milliam-
meter (current about 0.5 ma.)

least to 30 Me., by directly connecting the emitter
to the receiver antenna terminal (single-wire
connection only).

It has been noted that the association of a
ferrite resonator with a coil has the same elfect
as inserting, in series with the coil, a high-@

%155 Hodge Road, Princeton, N. J.
1 Part I of this article appeared in June, '53, QST.
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parallel-tuned circuit. The impedance of this
circuit at resonance is £%Q times the coil reactance,
where k is the coefficient of coupling between the
coil and the resonator and ) is the mechunical ¢
of the resonator. Thus if, for example, & = 0.05
and @ = 2000, the resonator effectively inserts
in the coil a resistance five times as great as its
own reactance. Even if k is very small, a notice-
able effect. is produced. One application of this
effect is illustrated in Fig. (4, which shows an
i.f. transformer in a receiver equipped with u
Magic Fye tuning indicator. A small ferrite ring,
permanently biased as previously described, is

7

Fig. 11— Ferrite magnectostrictive ring used as a
resonance indicator in an i.f. amplificr.

©

slipped over the lead to a coil, and tuned to
resonate in the radial mode at the center of the
i.f. passband. The coupling to the entire tuned
cireuit is very small because the main part of the
coil is not associated with the ring at all, but at
resonance the ring inserts about one ohm in
series with the coil and this is enough to cause a
tlick in the Magic Iye, and thus indicate correct
tuning. Such an indicator would be useful in a
high-fidelity recciver where the shadow of the
eye does not change noticeably over a consider-
uble range of tuning.

Perhaps the simplest use of a single ferrite
resonator in a filter is to substitute the resonator
for the middle circuit of a three-eircuit filter, as
shown in Fig. 15. The only difficulty here is the
necessity for eliminating any appreciuble direct
coupling between coils by way of the ferrite
resonator, which acts as a core common to the
two coils. This is done by using a resonator sev-
eral half waves long and putting a copper tube
over the middle part, as shown by the dotted
lines. This tube is grounded to ordinary shielding
between circuits. The longer the tube and the

Fig. 15 — Simple tilter using a magnetostrictive ferrite
rod. Dashed lines indicate how a copper tube may be
slipped over the rod to reduce coupling between the
coils at the ends
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smaller its diameter, the more effective it is, but
if it is made very long the filter band will have
to be narrow. This is because the bandwidth
varies with the coefficients of coupling between
the resonator and the tuned circuits and these
coefficients vary inversely with the square root
of the number of half waves in the resonator.
For example, if a coefficient of 6 per cent is
available between w1 half-wave resonator and its
coil, then if we use a four-half-waves-long resona-
tor with a coil on only the end half wave, the
coupling between the coil and whole resonator
will be only 3 per cent and the bandwidth about
4.2 per cent. The band could easily be made as
small as desired by using a very long resonator
or by coupling the coils more loosely to its ends,
except for the fact that the ¢ of the coils must be
approximately equal to the reciprocal of the band-
width expressed as a fraction, and this puts a

100

70

50 l

105 to s 120
KILOCYCLES ——

Fig. 16 — Measured resonance curve of a filter con-
structed as in Fig. 15.

lower limit to bandwidth. For example, if the
best ¢ available is 200, then the narrowest band
obtainable will be about %4 per cent. Fortunately,
the range of about 14 to 4 per cent bandwidth
* is sufficient for many purposes.

The theoretical relations between bandwidth,
coefficients of coupling, and coil @s to produce a
desired transmission characteristic will be taken
up later, but in practice a filter of the sort shown
in Fig. 15 can most easily be tuned up by cut-
and-try, the couplings, tunings and s being
varied until a satisfactory filter curve is obtained.
As an example, Fig. 16 shows the measured curve
of output voltage of a filter employing a torsion
ferrite !4 inch in diameter and three half waves
long, and adjusted to give a 1.3 db. peak-to-
valley ratio.

Another way to eliminate direct coupling
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Fig. 17— Filter using a toroidal ferrite magneto-
striction resonator, with separate mutual inductance for
bucking out coupling between input and output coils.

between the circuits of a filter using a single
ferrite resonator is to buck it out by means of an
equal but opposite mutual inductance. This
method permits using resonators which are not
adapted to the shielding described above. As an
example, Fig. 17 shows a ferrite ring resonator
and a bucking mutual inductance A/ which can
be adjusted by moving a core or by varying the
separation between coils. In this figure R repre-
sents a radial-type ferrite resonator, and as it is
not practical to wind many turns on such a
torus, a few turns only are used in u link circuit
coupled to the tuned circuit by a core ¢ which
is preferably composed of a nonmagnetostrictive
ferrite that gives the coils a high . When MM is
adjusted for accurate balance, the performance is
similar to that of Fig. 16, but by a slight unbal-
ance the cut-off can be made steeper on one side
of the passband or the other.

It is possible to use another resonator, tuned
to a different frequency, to act as the bucking
mutual and thus obtain a lattice filter with four-
circuit performance. In fact, it is easy to con-
struct a lattice filter with any number of resona-
tors, but in practice the adjustments of such a
filter are so complicated that for more than one
resonator it is better to use the cascade type of
filter to be described later.

Before leaving the subject of filters employing
a single ferrite resonator, vne more might be

+
Fig. 18 — Filter with two rejection points, corre-
sponding to m-derived type, employing a ferrite ring
magnetostriction resonator. ‘I'he latter, shown in cross-
section, i8 mounted inside the form on which L3 is
wound and is flanked by nonmagnetostrictive slugs (S)
to increase the coupling.

mentioned because it provides rejection points
on each side of the passband. Fig. 18 shows the
arrangement used in an experimental circuit
giving nearly flat response over a band of 6.8 ke.

¢
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Fig. 19 — Multielement filter
consisting of a chain of coupled
circuits tuned to the same fre-
quency.

¢

at 455 ke., with rejection points 13.6 ke. apart
and about 40 db. down.

In this filter a permanently-magnetized ring
of ferrite is used in the torsional mode, its axial
length being ground to resonate at 455 ke. This
is placed inside a close-fitting coil form on which
L3 is wound, and is flanked by slugs S of inert
ferrite which increase the coupling between the
resonator and coil L3. By reference to the equiva-
lent circuit of Fig. § it can be seen that this is a
filter of the ‘“‘m-derived” type. It can be sys-
tematically tuned as follows: with C; and Cq
detuned, there is a sharp response at the fre-
quency of the ferrite. With the input set to this
frequency, a jumper is connected between the
junction of the three condensers and ground, then
eircuits C1Ly and CyLs are peaked up. (They tune
substantially independently since they are cou-
pled only by the small inductance of the jumper.)
Next, the jumper is removed and ('3 adjusted
until the rejection points are properly located on
either side of the passband. The spacing between
rejection points, as a fraction of the midband
frequency, is the same as the coefficient of cou-
pling (k) between the resonator and Lz. The
bandwidth is

Il';
InLo °
L
L Ly + Ly

again as a fraction of midband frequency. Thus,
if all three coils are alike, the band is 0.82 .
Note that the ratio of spacing between rejection
points to spacing between cut-off frequencies de-
pends only on the inductances. Flatness of trans-
mission in the passband is obtained by adjusting
the Qs of coils L; and Lg. The @ of coil L3, how-
ever, should be made as high as possible by using
large-size Litz wire.

The Use of Ferrites in Multielement
Filters

The simplest sort of multielement electrical
filter is a chain of coupled circuits as shown in
Fig. 19, all circuits being tuned alike.

In this figure the ks represent the coefficients
of coupling between adjacent circuits, and as
explained before, the coefficient of coupling be-

1 Dishal, *“Alignment and Adjustment of Synchro-
nously Tuned Multiple-Resonant-Circuit Filters,” Proc.
I.R.E., November, 1951.
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tween any pair of ciccuits is equal to the frac-
tional difference in frequency hetween the two
response peaks that would be observed if the
same two like-tuned, high-@) circuits were used
as a two-circuit filter, like an ordinary double-
tuned i.f. transformer In other words, if we want

remove circuits 2 and 3 and use them as an i.f.
transformer, increasing the coupling until the
transmission shows twin peaks separated by 0.03
fractional (or 3 per cent) in frequency. The ds
represent the dampings of the circuits, and in
what follows, d is defined as 1/Q for each circuit.

Now, any combination of ks and ds will result
in some sort of frequency selective transmission
or filter characteristic, but the ks and ds must
be chosen in accordance with appropriate equa-
tions-to produce particular types of filters. Let us
start by supposing that the dJampings are so
small a8 to be negligible, except those of the end
circuits. Also let the desired fractional band-
width be B. Then if we make the first and last
coefficients of coupling each 0.707B and the
other couplings each 0.5B while the damping of
each end circuit is made equal to B, the result
is what may be called a simple Campbell filter.
The only trouble with this filter is that it has
‘“‘ripples’’ toward the edges of the passband, al-
though the transmission is quite flat around
midband. However, if there are not too many
circuits in the filter, the ripples near the edges of
the band can be reduced, at the coust of introduc-
ing some ripple st midband, by reducing the
dampings somewhat from the value given above.
Very satisfactory characteristics can be obtained
in this manner up to 5 or 6 circuits, but as the
number of circuits is increased, the ripple gets
worse.

In another type of filter called the Tchybe-
scheff, the ks and ds are so chosen that ripples
occur all through the passband, but the peaks
are ull equal and the valleys are all equal and the
peak-to-valley ratio can be made as small as
desired by suitable choice of the ks and ds. It
might well be asked why then not design the
filter for zero ripple? This, in fact, is easily done,
and formulas for doing so are given by Dishal 1
both for filters with coupling and damping values
symmetrical about the center of the chain of cir-
cuits, and for filters with damping at one end

(Continued on page 118)

£

Fig.20— Mechanical filter anal-
ogous to the electrical circuit of
Fig. 19. High-Q mechanical reso-
nators replace the three center
circuits of that figure, while the
end sections are magnetostric-
tively coupled to the electrica
circuits.
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Some Notes on Frequency-Shifting
Crystal Oscillators

A Series-Keyed Circuit for Wider Shift

BY MARVIN BERNSTEIN,* W2PAT

verter which appeared in the January, 1953,

issue of QST ! described a unit which was
suitable for use at frequencies where A2 emission
is legal. A number of letters have been received
which have asked for information concerning the
modification of this circuit to operate in the hands
recently opened to carrier-frequency shift. It is
suggested that the original circuit be built as
deseribed and the audio-frequency-shift oscillator
output can then be used to provide local copy
when transmitting.

A grounded-plate Pierce-type oscillator dia-
gram is shown in Fig. 1. This circuit makes use
of a series-keyed variable capacitor to frequency-
shift the crystal unit. It has been determined

2=—|cl5 SutpuT

<§R3

THE article about a simple radioprinter con-

6.3 W
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RELAY

Fig. 1 — Circuit of the series frequency-shift keyer.
it — 100-pptd. variable.
Cg, Cg— 50-uufd. mica.
C4, Co — 0.01-ufd. ceramic.
Cs — 100-ppfd. mica.
R1 — 47,000 ohms, 14 watt.
R2 — 5600 ohms, 15 watt.
Ra, R4 — 1000 ohms, 16 watt.
RFCy ~ 2.5-mh, r.f. choke.

that this circuit shifts the oscillator frequency by
a greater percentage than the usual parallel-
keyed capacitor. The load capacitance which ap-
pears across the crystal unit is about 30 wufd.
with the d.c. loop closed. With the d.c. loop open,
the load capacitance can be varied from about
25 pufd. to less than 10 uufd. as (' is varied. The
greatest percentage of frequency shift occurs
at very low values of load capacitance, and the

* 80) Belshaw Ave., Eatontown, N. J.

! Bernstein, ‘* An Inexpensive Radioteletype Converter,"
QST, Jan, 1953, p. 44.

2 Bernstein, ‘ Crystal-Oscillator
cuita,” QST, June, 1952, p. 48.

Frequency-Shift Cir-
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e f'or the lower frequencics, it may not
be possible to abtain a required amount
of frequency shift by usual methods.
‘This article discusses the keying of a
capacitance in scries with the crystal to
produce greater shift.

low minimum cupacitance results in shifts of as
much as 1000 c.p.s. for 0.5 X 0.6-inch AT-cut
crystal plates operating at 3.5 Mec. and mounted
in the usual small plastic type of holder.

It is suggested that a second relay be wired in
series with the polar relay used in the printer.
‘This added relay should be used to reverse-key
the crystal oscillator d.c. loop circuit. This will
result in the usnal condition of allowing the
marking carrier frequency to be higher than the
spacing frequency. The only adjustment reyuired
is to vary Cj in the marking (kevboard contacts
closed) condition for a1 frequency 850 e¢.p.s.
higher than the spacing frequency. The reversal
of operation is caused by the reversed relay-
circuit connection, since it is obvious that when
the external d.c. loop of the oscillator circuit is
closed, the series capacitor is short-circuited and
will not affect the frequency when it is varied.
When the d.c. circuit is opened, the germanium
diodes appear as small capacitors in parallel with
the frequency-shift-adjusted capacitor, 1.2

It is possible that some of the lower-frequency
crystal units, and especially if they have small
quartz blanks or are of the BT cut, will not shift
the required 850 c.p.s. In this case it may be
necessary to grind the electrode lands down to
increase the motional capacitunce of the crystal
unit. The crystal holder should be disassembled
and the metal electrodes removed. The electrodes
will be found to have small triangular raiscd areas
at cach corner which result in the central section
of the electrodes having a small air gap between
it and the quartz blank. The raised electrode
lands can be lapped down almost tlat with the
central area, but it is advisable to check the
erystal-unit activity from time to time, since, if
the electrode clamps the center of the quartz
plate, it may fail to oscillate. Only as much of the
lunds should be removed as required to obtain
the 850 cycles of frequency shift. The electrodes
are easily lapped, and it has been found that the
usual household nonabrasive cleaner is adequate
as a grinding compound. A piece of flat glass
or metal should be used as the lapping plate.
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Remote Control with a 420-Mc. Link

Practical Ideas for Remote Operation Without Wire Circuits

BY KENNETH L. BOWLES,* W2ZGP/MTU, AND ROLF B. DYCE,* W2TTU

greatest single reason why many otherwise

interestcd amateurs stay off the air.
Whether it be the v.h.f. enthusiast in a valley, a
high-power addict of the 80-meter band in an
apartment house, or a 20-10-meter 'phone man
in a television area, all are forced to curtail their
operating because of environment. Remote con-
trol should offer an answer to some who are
hampered by such difficulties.

Remote control is defined in Section 12.7
of the FCC Rules Governing Amateur Radio
Service as ‘“control of transmitting equipment
of an amateur station from an operating position
other than one at which the transmitter is in
view and immediately accessible.” Direct elec-
trical or mechanical control of equipment located
in a place not far from the operating position is
specifically exempted from this definition. The
purpose of this article is to explain possibilities
of true remote control as defined above, in which
the transmitter and other equipment, located a
distance of several miles from the operation posi-
tion, are controlled by radio.

Section 12.64(b) of the Rules provides that
‘‘ Authority for operation of an amateur station
with the licensed operator on duty at a specific
remote control point in lieu of the remote trans-
mitter location may be granted upon filing an
application for a modified station license on FCC
form 610 . . . and provided. that the following
conditions are met: . . ."” The first three sub-
paragraphs following are the usual requirements;
namely, that the equipment be located on prem-
ises controlled by the licensee, that the equip-
ment be inaccessible to unauthorized persons,
and that a copy of the license be posted at the
transmitting location. Subparagraph 4 requires
continuous monitoring of the emissions from the
remote transmitter. Subparagraph 5 states that

——

!N unfavorable home location is perhaps the

 Franklin Hall, Cornell University, Ithaca, N. Y.

e Most of us think of ‘“‘remote control”
in terms of operating a transmitter in
the attic from a control position in the
basement, or vice versa, but there are
cases where direct wire control is impos-
sible or impractical. For these, FCC rules
make special provision for true remote
control by means of u.h.f. circuits. Here
the operators of such a control circuit
give us the benetit of their experience in
licensing, operating and maintaining
an installation involving an 18-mile
radio link.

*Meuns shall be provided at the remote control
point immediately to suspend radiation of the
transmitter when there is any deviation from the
terms of the station license or from the Rules.”
Subparagraph 6 (reproduced below) details the
meaus of application for the remote permit and
virtually requires that the planning for the re-
mote station has reached an advanced stage be-
fore application is filed.

12.64(b), (6) In the event that operation of an
amateur transmitter from a remote control point by
radio is desired, an application for a modified station
license on FCC form No. 610 . . . should be sub-
mitted with a letter requesting authority to operate
in such a manner stating that the eontrolling trans-
mitter at the remote location will operate within ama-
teur frequency bands 420 megacycles or higher and
that there will be full compliance with Paragraph
12.64(b) subparagraphs (1) through (5). Supple-
mental statements and diagrame should accompany the
application and show how radio remote control will
be accomplished and what means will be employed to
prevent unauthorized operation of the transmitter by
signals other than those of the controlling unit. There
should be included complete data on control channels,
relays and functions of each, directional antenna
design for the transmitter and receiver in the control
circuit, and means employed for turning on and off
the main transmitter from the remote control loca-
tion. [Italics are ours.]

The provisions of this last subparagraph
should not scare one away.

Planning the Project

Simple equipment can often provide
a completely satisfactory remote sta-
tion as well as comply with the Rules
of the Commission. Specifications called
for in the application neced not include
each nut and bolt; for example, in cases
where standard cquipment, such as a
super-heterodyne receiver or a common
tvpe of antenna is to be used, a block
diagram and brief mention in the text
of the application letter should suf-
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fice. Careful planning before starting the project
iy made necessary by the requirements of the
Rules, and will save much grief as work pro-
gresses. Since commercial equipment built to
sutisfy the needs of umateur remote control is
either nonexistent or of a prohibitive cost, a
large parcel of patience and a bent for experi-
menting and building are also required.

Many considerations will enter into the choos-
ing of a site for the controlling station. Though
the Rules allow use of “420 Mec. or higher”’ the
420-450 Me. band is the only one presently avail-
able which is practical for the control link. For
reliable operation a high signal level is required
at the control receiver. Over distances of two or
three miles in reasonably flat country, or over
longer line-of-sight paths, quite simple transmit-
ters and receivers will suffice at 430 Mc. For
longer control paths more elaborate and expen-
sive gear may be required.

Location of the equipment in a closed building
is extremely desirable to aid in keeping dampness
and extreme temperature troubles to a minimum.
Availability of the power mains is obviously a
major consideration. Buildings setting in high
places such as abandoned fire towers might be
ideal except that they are frequently a long dis-
tance from the nearest power line. Access to the
equipment at all times of the year is important
for the purpose of making changes and repairs.

The servicing problem becomes much greater
as the remote station is made more elaborate.
In particular, the more tubes that the equip-
ment contains, the greater will be the possibility
of failure of the whole station due to one burned-
out filament. The same applies to relay failures,
due mostly to dirty contacts.

Certain general procedures can be recom-
mended to minimize servicing. Experts on ‘tube
life say that filaments and heaters will last longer
if left running all the time (rather than turning
them on only when equipment is to be used);
that new tubes which have been ‘“aged’ for sev-
eral hundred hours in operation without failure
are.likely to last almost indefinitely;! and that
cathodes remain in better shape if at least a small
amount of plate current is flowing at all times.
Proper filament or heater voltage is very impor-
tant. This is true of all tubes, especially those
handling large amounts of power. Un-

for receivers and associated low-power circuits is
indicated. In each particular case, experience will
reveal other preventive measures.

The Set-up for W2MTU

For more than a year we have been operating
remote station W2MTU on 50 and 144 Me. in
connection with a study of aurora borealis.
Description of the station and of the basic control
circuits should serve as an example of what can
be done in other situations. From the standpoint
of the long radio control link, our problem was
an extreme case. However, only a few simul-
taneous control functions were required, whereas
two-way work from the remote site would re-
quire several control channels for receiving in
addition to transmitting.

We were interested in using our station more
or less as a “Doppler radar.” We wished to re-
ceive signals reflected from the aurora and beat
them with a portion of the transmitted signal in
order to determine the Doppler frequency shift
of the reflections. From this frequency shift,
the speed of whatever in the aurora was causing
the reflections might be inferred. Therefore, in
determining the site it was necessary to go far
enough from the operating and monitoring sta-
tion so that the direct signal from the transmitter
would not be strong enough to overpower the
auroral signal. This meant that we went out as
far as possible without losing control on 430 Mec.

An unused one-room frame building located
about 18 miles eust of the control station wuas
chosen. The site was about perfect for v.h.f.,
being on top of one of the highest hills in the re-
gion. A power line wus already installed and we
were able to rent the building at a reasonable
cost. There was a fireplace and we soon found
that a roaring fire was needed to take the chill
oftf the place in winter. (Servicing radio equip-
ment in below-freezing temperatures is not fun!)
Unfortunately, driving up to the site was
imposgible from early December until early May
because of snow or mud. Hence, service calls
often necessitated hiking a mile over rough
ground and lugging a knapsack packed with
equipment. High winds and icing conditions
made it necessury to awnchor all antennas un-
usually well.

dervoltage may badly reduce emission
after a few hours of operation. Over-
voltage will, of course, reduce the life of
heaters. These considerations and the
necessity of receiver stability require
that the line voltage be maintained
constant to within a few volts. If a
high-powered transmitter is contem-
plated, separate line-voltage regulation

I Certain bright-filament transmitting tubes
stand up longer if the filament voltage is reduced
slightly during stand-by periods. This can be
handled easily by means of a relay that inserts |
a suitable value of resistance in the tilament . £ ¥ 555
transformer primary circuit when plate voltage | ¢
is removed. A 5-volt filament may be dropped
to 3.5 to 4 volts in this way, restoring the full
voltage when the plate power is applied. —Ep,
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KLINE ROAD LABORATORY
42°27'18.3°N-76°28'258"W

REMOTELY CONTROLLED LOCATION
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IFig. 1 —— Block diagram of the remote-control system used in the operation of W2MTU over an 18-mile 420-
Mec. link. This is part of the presentation used in the application made to FCC for the necessary permission.
Note that only one channel is shown, in the interest of simplicity.

Topographical maps showed that, while the
path of the control signal was over difficult
terrain, the only serious obstacle was about a
mile from the control point. This was a high point,
of ground more than a hundred feet above the
linc-of-sight path. Although large antennas were
used, both for transmitting and receiving the
control signal, reliable signal strength could not
be ohtained with the transmitting antenna situ-
ated on the roof of our small laboratory building
housing the control position. Since a high steel
tower was available on the property, we finally
mounted our transmitting antenna 135 feet above
ground, resulting in a remarkable gain in signal
strength. The antenna at the receiving end was
simply mounted on the roof of the shack as height,
above a few wavelengths was unimportant there.

The 430-Mec. transmitter originally employed
was a simple push-pull oscillator using 316-A
doorknob tubes” running at reduced power input
of about 30 watts. This was mounted in a weather-
proof box and placed in the tower within a few
feet of the antenna. Such a high location for the
antenna and transmitter is, of course, unusual.
Aside from servicing problems presented by
height, this transmitter was extremely simple and
cheap to build, yet quite satisfactory for the
job. At present, a higher-powered crystal-con-
trolled transmitter feeds the antenna from the
laboratory through 350 feet of open-wire trans-
mission line.

‘T'he control receiver was a converted BC-788
altimeter. These and other similar sets such as
the APS-13 are available on the surplus market,
at a reasonable price and take very little work to
convert for use on 430 Mec. Where available, the

*Tilton, “A Doorknob Oscillator for 420 Me.,” QST,
January, 1949, p. 29.
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ASB-7 radar receiver may do even better, as it
has a stage of r.f. amplification. Almost any super-
heterodyne receiver in the 420-450 Me. range
will do the job. It is suggested that a super-
regenerative receiver not be used, as its per-
formance is difficult to maintain within close
limits for months at a time without attention.

The Control Channels

We wished to provide a variety of control
functions in the remote equipment. Since there
was no multitude of direct wires to work with,
we were limited in the number of channels of
information which could be transmitted. The
final arrangement involved two channels plus
provision for transmission of speech. The first
channel utilized a keyed 7000-cycle tone ampli-
tude modulating the 430-Mec. carricr. A sensing
device at the receiver responded to the tone and
operated a keying relay. A selective audio filter
tuned to 7000 c.p.s. greatly improved the noise
rejection of this system and also reduced the
possibility that other stations or other types of
interference night take control. Through a cir-
cuit involving delay relays, this keying relay
first turned on the high voltage and then keyed
the transmitter. The requirement that the tone
he present for a full 5 seconds before activation
of the power supplies assured that noise pulses or
other interference would not put the station on
the air. A delay relay held the power on until two
minutes after the last transmission of tone.

For the second channel of information we used
the carrier of the 430-Mec. control signal. A tele-
phone dial interrupted the carrier briefly a num-
ber of ffines equal to the number dialed. At the
receiving end a stepping relay, controlled by the
filtered d.c. output of the receiver detector,
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translated the number of pulses “dialed up”
into a desired circuit combination. This allowed
the operator to switch from one transmitter to
another, to change transmitter power input, to
switch antennas, to change transmitter frequency,
to reset circuit breakers, and to change from
"phone to c.w. The stepping relay we used pro-
vided 25 possible combinations of which only a
few were needed. Switching the carrier off for
4 few seconds allowed a delay relay to return
the stepper relay to the start position. Circuit
descriptions and diagrams for this and the other
circuits mentioned above appear in the appendix.

Carrier vs. Tone

After several months of operation we realized
that the use of the carrier for the second control
channel was morestrouble than it was worth.
As anyone who has used v.h.f. receivers knows,
it is common for a rushing sound to issue from
the ’speaker most of the time. This is because the
gain of the set is turned up in order to receive
signals which are of the sume order of strength
as the inherent noise of the receiver. The in-
herent noise manifests itself in the above control
system us a coustant d.c. output even when no
signal is being received. "This constant output
can be bucked out by a battery to a certain ex-
tent but fluctuations will still occur. Hence, d.c.
output due to noise must be accounted for. For
reliable operation one must have a carrier suf-
ficiently strong to produce a voltage in the de-
tector several times the maximum noise voltage
encountered. When one considers variations in
signal strength due to weather conditions along

FILTER CIRCUIT

the path, the passage of airplanes in the vicinity,
the wetting and icing of antennas, or the instabil-
ity of receiver gain, it becomes apparent that a
formidable signal strength is required. We
strongly recommend, therefore, that a controlling
system using an audio tone be used in preference
to control by the carrier.

A very stable audio oscillator can be con-
structed without much trouble. The improve-
rment in signal-to-noise ratio available with an
audio tone system is mainly dependent on how
narrow a filter one is willing to make. Any num-
ber of such tones can be used, provided that the
audio frequencies chosen are separated suf-
ficiently. The actual frequencies chosen will
depend upon two opposing factors. It is difficult
to find high-Q coils for low-audio frequencies as
they become prohibitively large. However, the

~ upper choice of audio frequency is limited by the
response of the modulator in the control trans-
mitter, particularly by the modulation trans-
former itself. The range under about 3500 c.p.s.
can be reserved for speech. Use of f.m. would get
around the difficulty and also reduce costs. A
further advantage inherent in the audio-tone
controlling system is that the narrow audio
filter allows wider i.f. bandwidths to be used.
In cases where there is trouble with drift of the
receiver local oscillator frequency and/or of the
control transmitter frequency, & wide if. band-
width will make adjustments both less critical
and less frequent. At the same time the audio
filter determines the signal-to-noise ratio since
it has a bandpass much narrower than the i.f.
system. Use of amplitude modulation would

MASTER CONTROL RELAY CIRCUIT
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. Fig. 2— Diagram of the special control circuits, also_included with the application to FCC. Circled numbers
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have an edge over frequency modulation in such
s situation as the lutter secems to be ruther critical
of adjustment, usually due to imperfect discrimi-
nator characteristics.

The imaginative amatcur can think of many
embellishments to the system described above.
For one thing, no mention has been made of a
remotely-controlled receiver to complement the
controlled transmitter. A separate channel on,
say, 440 Me. could be used to relay received in-
formation back to the operator. Of course, provi-
sion would have to be made to idéntify the trans-
mission on such a channel in keeping with the
regulations. Tuning of the receiver could be ac-
complished by using one or more control channels
to operate a tuning motor. A similar system could
be used to rotate antennas. So you sce the fun
in remote control has just begun.

Appendix

The material to follow will serve a dual pur-
pose. It explains the workings of the remote
control system as used for W2MTU, and it
shows the form of the presentation made to FCC
in the application for the remote-control permit.

Fig. 1 is an over-all block diagram of the en-
tire system, showing the control position at the
lower left and the remote station at the right.
Note that each unit of the complete set-up is
given a circled number. In the application sup-
plementary sheets accompanied the drawing,
identifying and describing briefly each of these
numbered parts. The 428-Mec. oscillator mounted
atop the tower, shown in the drawing, was later
replaced by a higher-powered crystal-controlled
transmitter installed in the control room. This
fed an antenna system at the top of the tower
through 350 feet of open-wire line.

The diagram of the special control circuits,
Fig. 2, was also included in the application.
‘The audio output of the 428-Mec. receiver pro-
ceeds from the upper left through a filter unit
to the master control relay circuit at the upper
right. There it is rectified, filtered into d.c. and
applied to a 6SN7. When the sensitive relay in

36

Fig. 3 — Schematic dia-
gram of the rcmote circuit

dialing system.
lOther Banks
Operate Con-
trol Relays

the 6SN7 plate circuit closes, it actuates relay
No. 4, starting the synchronous motor of the 5-
sccond delay relay, No. 1. When relay No. 1
closes, it works relay No. 2, which holds itself
closed through the contacts of the delay relay
No. 3, which then starts to run. Relay No. 1
meantime returns to its normally-open position.
Relay No. 3 is running only when No. 4 is open,
corresponding to ‘‘key up’ conditions. With
No. 2 closed, the power supplies are operative,
so that the transmitters arc on the air whenever
No. 4 is closed, corresponding to ‘“‘key down”
conditions. If No. 4 is left open (key up) for two
minutes, then relay No. 3 will open, causing
No. 2 to open, shutting the power supplies down.
Note the safety relay, insuring that plate voltage
is applicd only when proper bias is present.

All the components ar¢ standard. The time-
delay relays are of the type which utilize a syn-
chronous motor to close or open a microswitch.
Coils in the filter should be as high ¢ as possible.
The first 6SL7 amplifier was designed to operate
over as linear u range of its characteristics as
possible, so that distortion will not cause un-
wanted signals to have components in the 7000-
cycle passband of the filter. Note that the relays
are a limitation on the speed of telegraphy.

The sensitive relay should be adjusted to pick
up and set down at as nearly the same current
as possible. This point should be adjusted suf-
ficiently far from the zero-signal operating point
80 that noise bursts will not close the relay and
cause erratic operation.

Some caution should be used to prevent key
clicks from getting back into the control through
the receiver. Under unfavorable conditions this
can lead to the whole system *‘taking off” like a
buzzer. Clicks can also be caused by the closing
of contacts on one relay which closes an inductive
load. Sparking can cause trouble not only from
the type of feed-back mentioned above, but also
may cause the sensitive relay contacts to fuse
(a source of considerable consternation when it
happens, because the only remedy is to hop in
the truck and go there to fix it). A simple remedy
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I'ig. 4 — Circuit details
of the audio oscillator used ﬁ L
in the remote-control sys- §Q= To.ol

tem.

for this trouble is to connect a 10-watt resistor
of about 2000 ohms across the coil causing the
sparking.

The circuit used to translate carrier-interrupt
pulses into circuit combinations at the remote
location is shawn in Fig. 3. The d.c. amplifier is
designed to work from a diode detector having
output of a volt or so. The selenium rectifier sup-
ply is the easiest way of getting the 24 volts d.c.
required for this particular type of stepper relay.
The diagram shows how one band is used to ad-
vance the relay to the start or cleared position.

A large amount of vibration was encountered
because the stepper clears by going through the
remaining steps, so the chassis for this unit was
mounted on rubber shock mounts. Movable parts
such as screws and potentiometers were fastened
down with service cement to prevent them from
jarring loose or changing adjustment.

The most convenient way of wiring the stepper
contacts is to wire the common terminals of two
banks together. At any given position, the two
selected contacts, one from each bank, form a
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closed circuit which is separate from all other cir-
cuits. Using these us a switch, it was possible to
control external relays with the greatest economy.

The circuit of the tone oscillator which we
finally used is shown in Fig. 4. The important
part of the circuit is the high-() frequency-deter-
mining grid tank. A coil of standard size can be
used and the frequency adjusted to the center
frequency of the filter with which it is to be used,
by adding small capacitors in the tank circuit
until the best response is obtained.
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Silent RKeps

I’r 1s with deep regret that we record the
passing of these amateurs:

W1AQH, Edward M. Taylor, Mattapan, Mass.

W1HRZ, L. Thomas Siglin, Edgewood, R. 1.

WN1VVM, Ernest H. Baxendale, Whitinsville,
Mass.

W2CVV, George M. Brown, No. Tarrytown, N. Y.

WN2MAP, Benjamin 8. Flug, Lynbrook, L. I.,
N.Y.

W4KAK, Allan B. Armistead, Roanoke, Va.

W6ADM-W6DSI, Floyd W. Barnes, Santa Rosa,
Chalif.

‘W6DLZ, Philip J. MacLane, Los Angeles, Calif.

W7BMG, Charles W. Aufang, Tacoma, Wash.

WS8DGN, Edward C. GGocha, Berkley, Mich.

W9AGX, Harold A. Kenth, Racine, Wis.

WOMOA., John McKinstry, Chicago, 111

W9VYV, Joseph Fairhall, jr., Danville, I11.

W@AS, John P, Matthews, Newton, lowa

WOCFXK, Alton D. Danielson, No. St. Paul, Minn.

W@SRE, V. Earl Cox, Brookfield, Mo.

VE3BTE, Rose Hallifax, Hamilton, Ontario

VE7QM, Harold W. McInnes, Vancouver, B. C,
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B Strays %

We regret to record in Silent Keys the sudden
passing of George M. Brown, W2CVV, whose
by-line over many technical articles is familiar to
long-time readers of QST ,

W2CVV, an electronics engineer for the New
York Central Railroad, was killed in a plane
crash while engaged in Civil Air Patrol rescue
operations concomitant with a Hudson River
boating tragedy in which threc members of a
fishing party also lost their lives.

Here’s one sent in by W5KY, Tulsa, Okla.

A and B, each running 130 watts, live one half
mile apart. How many ke. should A cover when
B is listening? Assume 100 per cent modulation
and a first-class receiver.

( Please turn to page 50 for the answer)
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Happening

the Month

SPECIAL CALL PRIVILEGES RETAINED

Under present regulations, amateur call signs
are issued systematically in the order of receipt
of applications, with certain exceptions which we
quote:

1) A specific unassigned call sign may be reassigned to
the most recent holder thereof; 2) A specific unassigned call
aign may be assigned to a previous holder if not under li-
cense during the past 5 years; 3) A specific unasmgned call
qxgn may be assigned to an amateur organization in memo-
riam to a deceased member and former holder thereof; 4) A
specific call sign may be temporarily assigned to a utation
connected with an event, or events, of general public in-
terest; 5) An unassigned *two-letter call sign’’ (a call sign
having two letters following the numeral) may be assigned
to a previous holder of & two-letter call sign the prefix of
which consisted of not more than a single letter.

In August of 1951, as part of a program to
rid itself of what was considered non-essential
work, the Commission proposed to do away with
these special exceptions. The League filed in op-
position, pointing out the benefits of such special
issuances. The matter lay dormant until last
month, when FCC dismissed its proposal. In
other words, there will be no change in the rules.

LICENSE PLATES

Delaware, New Mexico and Nebragka are the
most recent additions to the lists of states issuing
call letter license plates.

Numerous members of the Delaware Amateur
Radio Club of Arlington were instrumental in
obtaining passage of the Delaware bill, which
became law with the affixing of Governor Bogg's
gignature on May 25th. The new law follows the
general form of other states, but we note the
amateur may obtain two sets of plates; the extra
fee is $5.50 for each set.

The Santa Fe and Pecos Valley Radio Clubs,
acting as collection centers for opinions expressed
on New Mexico’s nets, aided the Attorney Gen-
eral’s office in drafting the license plate bill which
has been signed by the Governor and which will
become law in June. W58 KCW and KWR have
received mention as deserving special credit for
their close liaison with state officials and their
success in solving some rather touchy problems.

In Nebraska, a modified version of the original
license plate bill was signed by the Governor on
May 9th. This bill provides for call letter plates
in addition to, rather than in lieu of, the regular
number plates. Nebraska amateurs regard this
compromise measure as satisfactory for the pres-
ent, but intend to sponsor an amendment in the
future that would eliminate the necessity for the
number tags.

An Oklahoma call letter plate bill has been
passed by the House and is now before the Senate.

Bills have been vetoed by the Governors of
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Maryland and New York. The reasons for rejec-
tion have not been indicated, but both states had
previously introduced license plate legislation
which was not passed.

EXAMINATION SCHEDULE

FCC has published its schedule of amateur
examinations for July-August-September. The
usual arrangements continue st the district tield
offices. Below are listed the points to be visited
during the third quarter of the year by traveling
engineers. Where exact dates or places are not
shown, information may be obtained, as the date
approaches, from the Engineer-in-Charge of the
district. All examinations begin promptly at
9 AM.

Amarillo, Texas: September 29

Birmingham, Ala.: September 11

Butte, Mont.: September 17

Charleston, W. Va.: Sometime in September

Cincinnati, Ohio: Sometime in August.

Cleveland, Ohio: SBometime in September

Columbus, Ohio: Sometime in July

(lorpus Christi, Texas: September 10

Davenport, lowa: Sometime in July

Des Moines, lowa: Sometime in July

Fort Wayne, Ind.: Sometime in August

Fresno, Calif: September 18

Grand Rapids, Mich.: Sometime in July

Hartford, Conn.: September 8-9

Indianapolis, Ind.: Sometime in August

Jackson, Miss.: September 9

Knoxville, Tenn.: September 24

Little Rock, Ark.: July 15

Memphis, Tenn.: July 17

Milwaukee, Wis.: Sometime in July

Nashville, Tenn.: August 6

Oklahoma City, Okla.: July 16-17

Omaha, Nebr.: Sometime in July

Phoenix, Ariz.: Sometime in July

Pittsburgh, Penna.: Sometime in August

St. Louis, Mo.: Sometime in August

Salt Lake City, Utah: September 18

San Antonio, Texas: August 13

Schenectady, N. Y.: September 16-17

Sioux Falls, 8. D.: September 16. Novice & Tech., 10 A.u.;
other, 1 p.M,

Spokane, Wash.: September 15

Syracuse, N. Y.: Sometime in July

Tallahassee, Fla.: July 11

Tulsa, Okla.: July 20-21

Wichita, Kans.: Sometime in September

Williamsport, Penna.: Sometime in September

Winston-Salem, N. C.: August 1

MARITIME MOBILE

In May FCC issued a notice of proposed rule
making to extend maritime mobile privileges on
the high seas to include use of the 21-Me. band.
Comment may be filed by interested partics any
time up to August 1st. The essential portions of
the notice follow:

. « « Section 12.91(b) of Part 12, “Rules Governing Ama-
teur Radio Service,” now provides that portable or mobile

amateur radio stations outside the continental limits of the
United States, its territories and possessions may be op-

QST for



erated only on frequencies in the band 28.0-29.7 Mg, except
that within areas under the jurisdiction of a foreign govern-
ment, operation is controlled by the laws of that govern-
ment. The Maritime Mobile Amateur Radio Club of Pitts-
burgh, Pennsylvania has filed a petition with the Commis-
sion in which it is requested that Section 12.91(b) be
amended to the extent that such stations be allowed, addi-
tionally, to operate on frequencies in the band 21,000-
21,450 ke. This frequency band is allocated under the Com-
mission’s Rules to the Amateur Radio Service and is avail-
able to amateurs in the continental limits of the United
States, its territories and possessions. The frequency band
is also allocated by the Atlantic City Table of Frequency
Allocations to the amateur radio service upon a world-wide
basis, hence it may be made available for portable and mo-
bile amateur radio stations subject to the limitations pres-
ently applicable to such operation in the 28.0-29.7 Mc
frequency band. A number of countries throughout the
world have also made this band available to their amateur
stations. Accordingly, the Commission proposes to amend
Section 12.91(b) in the manner suggested.

. . . Any interested person who is of the opinion that the
proposed amendment should not be adopted, or should not
be adopted in the form set forth, may file with the Commis-
sion on or before August 1, 1953, a written statement or
brief setting forth his comments. At the same time any per-
son who favors the amendment as set forth may file a state-
ment in support thereof. Comments or briefs in reply to the
original comments or briefs may be filed within 15 days from
the last day for filing the said original comments or briefs,
The Commission will consider all such comments, briefs and
statements before taking final action. If any comments are
received which appear to warrant the Commission in hold-
ing an oral argument hefore final action is taken, notice of the
time and place of such oral argument will be given such
interested parties,

. . . In accordance with the provisions of Section 1.764 of
the Commission’s Rules, an original and three copies of all
statements, briefs, or comments shall be furnished the
Commission.

MINUTES OF 1953 SPECIAL MEETING OF THE
BOARD OF DIRECTORS AMERICAN RADIO
RELAY LEAGUE
May 8-9, 1883

1) Pursuant to due notice, the Board of Directors of the
American Radio Relay League, Inc., met in special session
at the Hartford Club, Hartford, Conn., on May 8, 1953.
The meeting was called to order at 10:03 a.m. EDST with
President Goodwin L. Dosland in the Chair and the follow-
ing directors present:

P, Lanier Anderson, Roanoke Division

John H. Brabb, Great Lakes Division

George V. Cooke, Jr., Hudson Division

Alfred M. Gowan, Dakota Division

John R. Griggs, Southwestern Division

Alfred C. Heck, Atlantic Division

Lamar Hill, Southeastern Division

Kenneth E. Hughes, Pacific Division

Claude M, Maer, Jr., Roecky Mountain Division

‘Wesley E. Marriner, Central Division

A. David Middelton, West Gulf Division

Percy C. Noble, New England Division

Alex Reid, Canadian Division

R. Rex Roberts, Northwestern Division

William J. Schmidt, Midwest Division

James W, Watkins, Delta Division
Also in attendance, a8 members of the Board without vote,
were Wayland M. Groves, First Vice President; F. E
Handy, Vice President; A. L. Budlong, General Manager.
Also in attendance, at the invitation of the Board as non-
participating observer, was New England Division Vice-
Director Frank L. Baker, There were also present Treasurer
David H. Houghton, Technical Director George Grammer,
Assistant Secretaries John Huntoon and John Cann, Gen-
eral Counsel Paul M. Segal and Quayle B. Smith of his
office.

2) On the matter of consideration of the agenda for the
meeting, on motion of Mr. Heck, unanimously VOTED that
Item 9 of the agenda, authorization for various administra-
tive expenses, be advanced to follow Item 7, supplementary
oral reports by the officers, provided all such authorizations
will be tabled for final action after a listing showing all such
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proposed expenditures has been furnished to each director
with & copy of the estimated revenue for the current year.

3) On motion of Mr. Roberts, unanimously VOTED that
the iwinutes of the 1952 special meetmg of the Board of
Directors are approved in the form in which they were
issued by the Secretary.

4) On motion of Mr. 8chmidt, unanimously VOTED
tbat the minutes of the 1953 annual meeting of the Board
of Directors are approved in the form in which they were
issued by the Secretary.

5) On motion of Mr. Roberts, unanimously VOTED
that the annual reports of the officers to the Board of Direc-
tors are accepted and the same placed on file.

6) On the reception of reports of committees: Without
objection, ORDERED that the report of the Finance Com-
mittee goes over for consideration later in the meeting. Mr.
Brabb presented the report of the Planning Committee;
whereupon, without objection, the same was ORDERED
placed on file, for consideration later in the meeting, Mr.
Ciriges reported briefly for the Membership and Publica-
tions Committee; whereupon, without objection, OR-
DERED that the same be received and placed on file, for
consideration later in the meeting.

7) On motion of Mr. Roberts, unanimously VOTED
that the annual reports of the directors to the Board of
Directors are accepted and the same placed on file.

8) At this point, supplementary oral reports were ren-
dered by the officers of the League.

9) At this point, under the provisions of its action in
paragraph (2) of these minutes, the Board engaged in
lengthy discussion of the administrative expenses of direc-
tors for 1953, the authorizations of expenses of committees,
certain travel and convention expenses of SCMs and QSL
Managers, Section Emergency Codrdinators and various
administrative expenses for the early part of 1954.

10) Moved, by Mr. Hill. that the Board does now resolve
itself into a Coramittce of the Whole for the purpose of
discussing certain parts of the agenda relative to the setting
up of certain committees. Moved, by Mr. Heck, to amend
the motion to provide that the Board consider the question
informally; but after discussion, Mr. Heck withdrew his
motion to amend. Moved, by Mr. Brabb, to amend the
motion to provide that it be for the purpose of considering
all matters on the known agenda; but there was no second,
8o the motion to amend was lost. At this point, after discus-~
sion, with the permission of his sccond, Mr. Hill withdrew
his motion.

11) The Board was in recess from 11:20 a.m. until 11:30
a.m.

12) At this point, unanimous consent being given, Mr.
Griggs yielded the floor to Mr. Middelton. On motion of
Mr. Middelton, unanimously VOTED at 11:35 a.m., that
the Board does now resolve itself into a Committee of the
Whole, with the members of the Headquarters staff ex-
cluded, in order to consider his motion under paragraph
8(c)(1) and 8(c)(7) of the definitive agenda. The Chair
appointed himself Chairman of the Committee of the
Whole. The Board, sitting as a Committee of the Whole,
was in recess for luncheon from 12:38 p.m. to 1:58 p.m. The
Committee arose at 1:58 p.m. and Mr. Dosland, as
Chairman of the Committee, laid before the Board the
report of the Committee.

13) On motion of Mr. Roberts, unanimously VOTED
to establish a Public Relations Committee of three mem-
bers of the Board to be appointed by the President.

14) Moved, by Mr. Middelton, that the ARRL General
Manager be instructed to make (or to secure from a quali-
fied testing laboratory) a thorough evaluation of the fol-
lowing: (a) Representative types of TV receivers relative
to their capability to reject amateur signals and to deter-
mine the extent of their radiated interference affecting
amateur radio communication; (b) all types of both high-
pass and low-pass TVI filters advertised in QST to deter-
mine their effectiveness and to compare their efficiency
with similar equipment described in ARRL publications
for amateur construction; (¢) all types of so-called TVI-
treated transmitters advertised in ARRL publications to
determine the accuracy of the manufacturer’s claims for
his equipment. It is further moved that full engineering
data on each of the above tests be made available to any
ARRL member upon request. After extended discussion,
the yeas and nays being ordered, upon request, the motion
was decided in the negative: Whole number of votes cast,
16; necessary for adoption, 9; yeas, 2; nays, 14. All the
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directors vuted in the negative except Messrs. Griges and
Middelton, who voted in favor. So the motion wus rejected.

15) Moved, by Mr. Middelton, that in order to prevent
misunderstandings and possible errors in the preparation
of permanent minutes the proceedings of all meetings of
the ARRL Board of Directors be recorded by manual,
wechanical or electronic methods and that a complete
verbatim transcript of these procecdings be made available
to any Director upon request. On motion of Mr. Brabb,
unanimously VOTED to amend the motion by adding the
words, ‘“‘provided that the cost be horne by the director
requesting the same.”” After discussion, the question being
on the motion as amended. and the yeas and nays being
ordered, upon request, the same was decided in the nega-
tive: Whole number of votes cast, 16; necessary for adop-
tion, Y: yeas 4: nays, 12. All the dircctors voted in the
negative except Messrs. Brabb, Griggs, Marriner and Mid-
delton, who voted in favor. So the wotion was rejected.

18) Moved, by Mr. Middelton, that ARRL sponsor a
**Technical Scholarship’ which will lead to a year's paid
employment in the ARRL Laboratory at Headquarters for
an amateur who has not yet reached his 21st birthday and
who, in the decision of the judges (to be selected by the
Board of Directors), has most clearly demonstrated his
inherent ability, interest, and enthusiasm toward the
technical side of amateur radio, through his contribution
to amateur radio in the past vear, such * Technical Scholar-
ship"’ to be a continuing yearly award with job offers nade
to the winners. RULED, by the Chair, that this matter
had previously been referred to the Planning Committce
for study as to the cost of such a project and that the mat-
ter properly is to be considercd under paragraph (10) of
the definitive agenda, consideration of recommendations of
the Planning Committee.

17) On motion of Mr. Middelton, VOTED, 8 votes in
favor to 7 opposed, that ARRL establish a yearly ** Merit
Award’' (consisting of a scroll or plaque) to be presented
to an amateur chosen for his:outstanding technical con-
tributions to the art of amateur radio communication dur-
ing his amateur experience. This Award to be administered
by a committee (which shall include at least two Directors)
and prescnied either to the amateur to be so honored, or
his proxy, at an ARRL function commensurate with the
national importance of such an award presentation.

1¥) Moved, by Mr. Griggs, that the Board does hereby
instruct the Secretary to authorize the loan of Technical
IDepartment personnel to laboratories engaged in experi-
mental or developmental work for a maximum period of
one year without cost to the League other than the con-
tinuance of the pension fund for each individual so loaned,
the number of such loaned personnel to be limited to one
individual per year, so as to aid the League's technical
staff to keep fully abreast of modern developments aud
new techniques and thereby improve the usefulness of these
staff members to QST, the Handbook and League members
in genera)l. After extended discussion, moved, by Mr.
Maer, that the motion is amended by striking out the text
and substituting therefor the following: That the Board
commend the activities of the Headquarters staff in tech-
nical matters and urges their continued good work in this
field. The question then being on the amendment, and the
yeas and nays being ordered, upon request, the amendment
was decided in the affirmative: Whole number of votes
cast, 16; necessury for adoption, 9; yeas, 14; nays, 2, All the
directors voted in the aiirmative except Messra. Griggs
and Middelton, who voted opposed. So the amendment was
ADOPTED. The question then being on the motion us
amended, the same was decided in the atlirmative: Whole
number of votes cast, 16; necessary for adoption, 9; yeas.
14: nays, 2. All the directors voted in the affirmative except
Messrs. Griggs and Middelton, who voted opposed. So the
motion, as amended, was ADOPTED.

19) Moved, by Mr. Griggs, that the Board of Directors
does hereby authorize the Planning Committee to inves-
tigate the feasibility of the League's establishing jointly
and with the concurrence of the Federal Communications
Clommission, & permanent committee to conduct a continu-
ing density of occupancy exhibited in each suballocated
pourtion of the United States amateur frequency bands, and
to make recommendations to the Federal Communications
(‘ommission periodically at intervals of two years leading
to the revision of amateur suballocations in accordance with
the committce's findings. But the motion was rejected.

20) Moved. by Mr. Griggs, that the Board of Directors
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does hereby order and direct the Public Relations Com-
mittee to study the feasibility of inaugurating a program of
nation-wide publicity via existing press, radio and television
channels for the express purpose of providing the general
public with a truer perspcetive of the causes and sources of
television interference and presenting the amateur in a
more exact and correct evaluation so as to promote public
good will toward amateur radio. But, after discussion, on
motion of Mr., Heck, VOTED to lay the matter on the
table until later in the meeting.

21) Moved, by Mr. Griggs, that the Board of Directors
does hereby order and authorize the Editor and Technical
Staff of QST to inaugurate and publish in QST beginning
not later than the September 1953 issue, and in all sub-
sequent issues, a section devoted to the critical review of
all available and/or new amateur radio equipment appear-
ing on the market, said reviews to represent the realistic,
unbiased and unprejudiced views of the Technical Staff as
based upon engineering and performance figures obtained
through comprebensive tests of the equipment in the QST
laboratories, including comments us to the adequacy of
instruction manuals, circuit diagrams, and parts lists. It is
further directed that the Editor of QST sghall be the final
authority in selecting equipment items for test and review,
and shall exercise the fullest discretion in the publication
thereof. But, on motion of Mr. Heck, VOTED to lay the
mutter on the table for consideration later in the meeting.

22) The Board was in recess from 3:44 p.m. until 3:55

p.m.

23) Moved, by Mr. Griggs, that the Board does hereby
authorize the establishment of a free legal advisory service
to lLeague members for such guidance ur may be needed in
the protection of amateur rights to enjoy the hobby of
amateur radio despite restrictive ordinances, such service
to be furnished by League members who are also attorneys
for a fixed fce not to exceed $600 per annum each, with a
maximum of three appointed for greatest gecugraphical
accessibility to l.eague members, suid fees to be paid by
the League as a service to its membership. It is further
suggested one such attorney be located in the central part
of the United States, and one each on the West Coast and
the Hast Coast. Moved, by Mr. Brabb, that the motion
be amended by striking the text and substituting therefor
the following: That the League shall invite through QST
all amateurs who ure members of the bar to submit to
ARRL Headquarters a resume of current cases from their
respective states affccting the rights of radio amateurs in
their pursuit of the hobby; and that a summary of these
cases, to be prepared under the supervision of the League's
Cieneral Counsel, shall be made available to members of the
l.eague who become involved in litigation as a direct result
of operating their radio stations, and to their attorneys.
But, after discussion, with the consent of his second, Mr.
Brabb withdrew his proposal to amend. \hereupon, the
wuestion being on the original motion, the same was
rejected.

24) Moved, by Mr. Uriges. to take from the table his
motion for a study by the Public Relations Committee of the
feasibility of a nation-wide publicity program. But the
motion was rejected.

25) On motion of Mr. Heck, VOTED that there be now
considered informally the question of the long-range finan-
cial plans of the League. Moved, by Mr. Heck, that in view
of the present situation as far as surplus is concerned and
the present profitable operation that we expend expendi-
tures in terms of salaries and services so that we do not add
to the surplus. But there was no second, so the motion was
lost.

26) Moved, by Mr. Heck, that it is the sense of this
Board that physically handicapped holders of Technician
('lass license, previously holding a Novice Class license
may have the term of the Novice privileges extended at the
discretion of the examining FCC engineer if in his opinion
the applicant’s failure to advance to Cieneral Class is due
to physical conditions known to him. After discussion, on
motion of Mr. Maer, VOTED to amend the motion by
striking the entire text and substituting therefor that tbe
Board instruct the Planning Committer to make a thor-
ough study of the problems facing the physically handi-
capped in enjoying and participating in amateur radio and
render a report on this subject to the Iixecutive Committee
at the earliest possible time. The question then being on the
motion as amended, the same was unanimously ADOPTED.
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27) Moved, by Mr. Heck, that the League revise and
republish the history of amateur radio, '‘Two Hundred
Meters and Down.”" On motion of Mr. Brabb, VOTED to
amend the motion to read: that there is referred to the
Membership and Publications Clommittee the matter of
making a study of the feasibility of republishing **Two
Hundred Meters and Down,” or a history of the League
and amateur radio. The «uestion then being on the motion
as amended, the saume was unanimously ADOPTED.

28) Without objection, Mr. Marriner read a letter from
one of his members on the subject of RACES. Moved, by
Mr. Marriner, that the Planning Committee is to inves-
tigate whether the RACES situation as far as the amateur
is concerned needs to be clarified. After discussion, on
motion of Mr. Maer, unanimously VOTED to amend the
motion by striking the text and substituting therefor that
the Planning Committee is directed to study the overall
amateur radio problems which have arisen in the RACES
program and to make recommendations to the Board lead-
ing to more ¢ffective participation by amateurs in RACES
activities on local, state and national levels. The question
then being on the motion as amended, the same was unani-
mously ADOPTED.

29) Moved, by Mr. Watkins, that the Thursday evening
informal meeting of directors be made an annual affair and
that the officers and staff members of the League be invited
to the dinner portion of the meeting. After discussion,
moved, by Mr. Brabb, to amend the motion to exclude the
Headquarters employees but have them available; but
there was no second, so the motion to amend was lost. After
further discussion, on motion of Mr, Maer, VOTED to
amend the motion so that it reads that the Thursday
evening informal meeting of directors be made an annual
affair and that the officers and staff members of the League
be invited. The question then being on the motion as
amended, the same as ADOPTED.

30) Moved, by Mr. Brabb, to amend Article 12 of the
Articles of Association by inserting between the words
““years'’ and “‘or’’ in line 4 of the said Article as set forth
in the July 1, 1952 revision of the said Articles of Associa-
tion the words ‘‘immediately preceding the receipt by the
Secretary of his petition of nomination.” Moved, by Mr.
Hughes, that the Article be further amended by inserting
after the word ‘‘engaged’’ in line 10 of the same published
revision the words *in a policy-forming position.” After

discussion, RULED, by the Chair, that these motions are
out of order because the required notice of intent to amend
was not made prior to the meeting and that they be placed
on the agenda for the 1954 mecting of the Board.

31) Moved, by Mr. Brabb, that Paragraph 4 of the Rules
and Regulations Concerning Affiliated Societies be amended
to add the words ‘“‘Provided, however, that regularly or-
ganized clubs in secondary schools need only have one vot-
ing member who is a I'ull member of the League.” After
discussion, on motion of Mr. Heck, VOTED to amend the
motion so that it would read **Provided, however, that
regularly organized clubs in secondary schools, where the
name of the club clearly shows that the club is a branch of
that school, need only have one voting member who is a
Full member of the I.eugue.” The question then being on
the motion as amended, the same was unanimously
ADOPTED.

32) Moved, by Mr. Brabb, that the annual statement
and balance sheet of the League be published in QST'; but
there was no second, 8o the motion was lost.

33) On motion of Mr. Brabb, unanimously VOTED, at
5:47 p.m., that the Board does now resolve itself into a
Committee of the Whole in order to discuss the conduct of
national polls under certain circumstances. The Chair ap-
pointed himself Chairman of the Committee of the Whole.
The Board. sitting as a Committee of the Whole, was in
recess for dinner from 6:24 p.m. until 8:35 p.m. The Com-
mittee arose at 8:46 p.m. and Mr. Dosland, as Chairman of
the Committee, reported no action or recommendation to
the Board by the Committee of the Whole.

34) Moved, by Mr. Brabb, that the Board of Directors
does hereby order and direct the Secretary to make available
by mail to each League member upon request copies of each
brief filed by the League with the Federal Communications
(Clommission upon any rule-making proposal under con-
sideration in sufficient quantities to provide each member
so requesting with the requisite number to permit his sign-
ing and placing with the Federal Communications Com-
mission an additional filing or tilings in support of the
League’s comments. It is further directed that notification
of the availability of such copies be published in each QST
containing the texts of the subject rule-making proposals
and in all subsequent issues of QST scheduled for delivery
prior to the closing date for filings. After extended discus-
sion, the yeas and nays being ordered, upon request, the

The ARRL Board of Directors and League officials at the meeting of the Board in Hartford on May 8th. Seated
around the table, [, to r.: Director Watkins, Delta; Director Griggs, Southwestern; Director Hughes, Pacific; Vice-
President Groves; Director Roberts, Northwestern; Director Schmidt, Midwest; "Vice-President Handy; General
Counsel Segal; President Dogland; General Manager Budlong; Asst. Secretary Huntoon; Treasurer Houghton;
Director Reid, Canada; Dircctor Noble, New Kngland; Director Maer, Rocky Mountain; Director Brabb, Great

Lakes; Dlrector Marriner, Central. Rear, l. to r.: Quayle B. Smith, of the General Louusel s office; Asst. Secretary
Caunn; Director Middelton, West Gulf: Technical Director Grammer: Director Hill, Southeastern; Director Gowan,
l)akota. Director Andcrson, Roanoke; Director Cooke, Hudson; Dircctor Hcck. Atlantic; Vice-Director Baker,

New England.
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motion was decided in the negative: Whole number of votes
cast, 15; necessary for adoption, 8; veas, 3; nays, 12. All
the directors voted in the newative except Mesars Brabb,
(iriggs and Middelton, who voted in favor, and Mr, Reid,
who abstained. So the motion was rejected.

35) On motion of Mr. Noble, the following resolution
was unanimously ADOPTED by rising vote (Applause):

WHEREAS, On April 4, 1928, Paul M. Segal was ap-
pointed Gentral Counsel of the American Radio Relay
League, and
WHEREAS, in the intervening twenty-five years
Cieneral Counsel Segal has performed distinguished and
meritorious service for the League;
NOW, THEREFORE, BE IT RESOLVED that the
Board of Directors of the American Radio Relay
League, Inc., meeting in Hartford, Conn., on May 8,
1953, in recognition of Paul M. Segal's service on behalf
of the League, does hereby express its dcep apprecia-
tion for his loyalty, fidelity and intelligent devotion to
the best interests of amateur radio.
36) On motion of Mr. Noble, the following resolution
was unanimously ADOPTED:
WHEREAS, On February 17, 1953, Cecilia C. Hatch
completed twenty-five years of continuous service to
the American Radio Reclay League, as Circulation
Supervisor;
BE IT RESOLVED, that the Board of Directors,
meeting in Hartford, Connecticut on May 8, 1953, in
recognition of Cecilia (3. Hatch's untiring efforts on
behalf of the League, does hereby express its decep ap-
preciation of her loyalty, fidelity and intelligent devo-
tion to the best interests of the institution of amateur
radio.

37) On motion of Mr. Noble, unanimously VOTED that

the approval by the Executive Committee of the new Rules
and Regulations of the Cowmmunications Department is
now further approved by the Board of Dircctora.
38) On motion of Mr, Noble, unanimously VOTED
that the League shall henceforth offer thrce yearly awards
(in the amounts of $300, $200, and $100) to the authors
iexcluding Headquarters personnel) of the QST articles
judged by the ARRL Exccutive Committee to be the best,
second-best, and third-best.

39) Moved, by Mr. Noble, that a survey be conducted by
means of an unstamped card in the October issue of QST
carrying the following form: * My preference in operating
my amateur station in the following bands, and by the
method specified, is in accordance with the percentages 1
have listed: (provision for indication of phone or c.w.
preference by band) ... All percentages listed should
total 100%.” But, after extended discussion, on motion of
Mr. Brabb, VOTED that the matter be laid on the table.

40) On motion of Mr. Roberts, unanimously VOTED
that aftiliation is granted to the following societies:

Cedar Valley Amateur Radio Club. .Charles City, lowa
Hoosier Lakes Radio Club.......... Warsaw, Indiana
Vermillion County Amateur Radio

Assn......... e e Danville, Illinois
Sweetwater Amateur Radio Club....Sweetwater, Texas
Northfork Amateur Radio Club. ....Sayre, Oklahoma
Morgantown Amateur Radio Club..Morgantown, W. Va.
Wantagh Radio Club......... .....Wantagh, New York

41) On motion of Mr. Roberts, VOTED that the special
eeting of the Board of Directors for the year 1954 be held
at a city other than Hartford, Connecticut.

¢

Some candid shots of the 1953 Board meeting in
action. Top: Heck addresses the afternoon session, with
listeners (iooke, Baker, Anderson, Hill, Guwan and
Middelton, plus (backs to camera) Hughes, Griggs,
Watkins. Upper center: Noble, Maer, Marriner absorb a
point from Brabb. Center: Counsel Segal explains a Iegal
aspect; around the table are Handy, Cann, President
Dosland, Houghton and (backs to camera) Reid, Noble.
Lower center: Middelton reads a motion; Watkins,
(riggs, Hughes contemplate. Bottom: Around the table,
Vice-President Groves, Roberts, Schmidt, Handy, Segal,
President Dosland, with Q. B. Smith of Counsel’s oflice,
far corner, hear Grammer clear up a technical angle.
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42) On motion of Mr. Roberts, after discussion, VOTED,
10 votes in favor to 6 opposed, that if any special meeting
of the Board of Directors is held during the first five months
of 1954, then it is the wish of the Board of Directors that
such meeting be called for Denver, Colorado.

43) Moved, by Mr. Middelton, that the Board does now
adjourn. But the motion was rejected.

44) On motion of Mr. Anderson, the Board unanimously
ADOPTED the following resolution:

RESOLVED, That on behalf of amateur radio the

Board of Directors of the American Radio Relay

League expresses its regret at the demise of W. Tread-

way Gravely, W3BZ/W4CB, one of the original

League directors, always advancing the betterment of

the League and amateur radio — a sincere amateur;

and

BE IT FURTHER RESOLVED that the President

of the League convey these sentiments to Mr. Gravely's

family by having forwarded to them a copy of this
resolution,

45) On motion of Mr. Maer, unanimously VOTED that
the Board expresses its regret over the resignation of former
Rocky Mountain Division Director Franklin K. Matejka
and wishes him success in his new enterprise.

46) Moved, by Mr. Maer, to amend By-Law 12 by
adding after the first sentence therein the following new
sentence: ** Fach director may appoint assistant directors,
who shall be members residing in the division, to serve at
the pleasure of the director.” But, after discussion, with
the consent of his second, Mr. Maer withdrew the motion.

47) Moved, by Mr. Maer, that the (General Manager
cause the expiration of membership in each division to be
called to the attention of the director as soon as convenient
after expiration. But, after discussion, with the consent of
his second, Mr. Maer withdrew the motion.

48) Moved, by Mr. Maer, that the General Manager be
requested to prepare a pamphlet for distribution at fairs
and expositions to explain in lay language the background
of amateur radio. But, after discussion, during which it was
brought out that a considerable amount of such material is
already available at League Headquarters, Mr. Maer,
with the consent of his second, withdrew the motion.

49) On motion of Mr. Brabb, the Board recessed at
10:12 p.m. under order to reassemble at 9:30 a.m. on the
morrow. The Board reassembled at the same place on May
9, 1963 and was called to order by the Chair at 9:32 a.m.
with all directors and other persons hereinbefore mentioned
in attendance, except Mr. Cann.

50) On motion of Mr. Roberts, unanimously VOTED
that the General Manager is hereby authorized to reim-
burse the division directors for actual expenses incurred by
them during the year 1953 in the proper administration of
ARRL affairs in their respective divisions up to amounts
ag follows:

Canadian Director........ tereresiasaraass B 650
Atlantic Division Director.......ccovvvven . 750
Central Division Director.................. 850
Dakota Division Director.......... [ 600
Delta Division Director.............. I 300
(ireat Lakes Division Director.............. 800
{Iudson Division Director............cuu.nn 700
Midwest Division Director................. 800
New England Division Director............ 400
Northwestern Division Director............ 800
Pacific Division Director.......ooovviuinunn. 600
Roanoke Division Director................. 500
Rocky Mountain Division Director. . . 800
Southeastern Division Director. . .. 800
Southwestern Division Director..... 950
West Gulf Division Director....... 1000

51) Moved, by Mr. Schmidt, that the General Manager
is hereby authorized to pay expenses for the operation of
ARRL Committees during the year 1953 but not to exceed
the amounts as follnws:

Planning Committee......... esiseeseeses  $2000
Finance Committee. ......cooviuvnreinnnnns 200
Membership & Publications 1000

On motion of Mr. Noble, unanimously VOTED to amend
the motion to provide $1000 for the }inance Coiumittee.
Whereupon, the question being on the motion as amended,
the same was unanimously ADOPTED.

52) Moved, by Mr. Brabb, that the General Manager is
hereby authorized to reimburse within the continental
limits of the United States and Canada only, the Section
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Communications Managers and QSL Managers of the
League, in a total amount not to exceed $6000 for the year
1953, as follows: (1) SCM expenses as provided below to
attend one official ARRL Convention within respective
Divisions. (2) SCM travel to attend, in addition to the
above, within his Section, not more than five major ARRL
Section organization meetings per year, to include hamfests
only where sponsor schedules an ARRL Section meeting.
(3) SCMs to have the option, when invited by their Divi-
sion Director, to attend one special meeting, held in the
Division to consider League matters, travel reimbursement
to be in lieu of one of the five Section meetings. (4) QSL
Managers of the League to attend ome official ARRL
Clonvention within their respective call areas, provided that
reimbursement for travel expenses as specified below, shall
not be for more than a total round trip of 1,000 miles. In (1)
and (4) expenses may include one night's hotel accom-
modation at cost but not to exceed seven dollars ($7.00)
and the convention registration fee. All reimbursement of
the travel item in the above shall be for actual rail or bus
fare or at the rate of seven and one half cents (734¢) per
mile if personal transportation be used. In any case shortest
commonly travelled route must be used. All allowances for
expenses shall be subject to approval of a report submitted
with the itemized request for reimbursement, covering the
representation of ARRL, reporting attendance, meeting
discussions, «uestions, recommendations, or QSLs dis-
tributed etc. by the individual attending the meeting. A
designated Full Member may be authorized and subse-
quently reimbursed to represent and speak for the SCM
under these provisions at such meetings as (1) or (2) above,
provided the SCM has the advance written approval to
such substitution, by the Director and the Communica-
tions Manager. Also, in the case of a newly-elected or
interim-designated SCM, if five meetings for the particular
Section have already been reimbursed in the given calendar
year, on his advance request to attend specific (but not
more than three such) Section organization meetings, he
may be duly authorized by such advance written approval.
On recommendation of a Director, the Communications
Manager may, within the limits of the total authorization
provided, authorize additional trips than those provided
above. On motion of Mr. Griggs, VOTED to amend the
motion by changing the total amount in the first paragraph
from $6000 to $5000. The question then being on the motion

- as amended, the same was unanimously ADOPTED.

53) Moved, by Mr. Watkins, that, to continue the
Boardpolicy of reimbursing Section Emergency [Coordina-
tors for certain travel, the General Manager is hereby
authorized to pay during the year 1953 a total amount not
to exceed two thousand five hundred dollars ($2,500) under
the conditions specified in minute (58) of the 1952 special
meeting of the Board. On motion of Mr. Schmidt, unani-
mously VOTED to amend the motion by making the total
amount available $3,500 instead of $2,500. Whereupon, the
«juestion bheing on the motion as amended, the same was
unanimously ADOPTED.

54) On motion of Mr. Roberts, unanimously VOTED,
that the General Manager is hereby authorized to pay,
during the period between January 1, 1964 and the 1954
meeting of the Board, expenses against usual authorizations
for administrative and committee operations, in no greater
amounts than 1953 authorized amounts.

55) Turning now to the report of the Planning Com-
mittee, on motion of Mr. Middelton unanimounsly VOTED
to take from the table his motion regarding the matter of a
“Technical Scholarship.” (After discussion, moved, by
Mr. Middelton, to amend the motion by substituting for
the phrase *Technical Scholarship'’ the phrase *‘ Technical
Award;” but, after discussion, the motion to amend was
rejected. The question then being on the original motion,
the same was rejected; Mr. Middelton asked to be recorded
as voting in favor. At the request of Mr. Brabb, the Chair
directed that the minutes should record that this matter
was given thorough discussion and found meritorious but
not feagible at this time.

56) Mr. Noble reported briefly for the Finance Commit-
tee concerning a program for further investment of the
surplus funds of the League.

57) Procecding now to consideration of recommendations
of the Membership and Publications Committee, moved, by
Mr. Roberts, that a series of 16 mm. black and white films
be made showing Headquarters, its personnel, equipment,
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daily operations, Board meetings and similar scenes, having
4 running narrative to be dubbed in, and necessary copies
made for circulation through usual channels. After ex-
tended discussion, on motion of Mr, Schmidt, VOTED to
amend the motion by striking out the text and substituting
therefor that the recommendations contained in the report
of the Membership and Publications Committee ure ap-
pruved in principle by the Board and that they are referred
to the General Manager for such consideration and handling
as he deems appropriate. The question then being on the
motion as amended, the same was unanimously ADOPTED.

58) Moved, by Mr. Hill, that the Membership and Pub-
lications Committee be made one of the standing commit-
tees set up under By-Law 30. But, after extended discussion,
by unanimous consent, Mr. Hill amended his motion to
provide that the Membership and Publications Committce
be continued for an additional year; whereupon the same
was unanimously ADOPTED.

59) On motion of Mr. Hill, unanimously VOTED that,
pursuant to the terms of the Trust Agreement under the
Pension Plan the following persons are appointed to serve
as the Pension Committee from June 2, 1953 to June 2,
1954: Arthur L. Budlong, George Grammer, David T1.
Houghton.

60) On motion of Mr. Brabb, the following resolution
was unanimously ADOPTED:

Be it RESOLVED that, pursuant to Article 7 of the

Articles of Association, R. Rex Roberts is hereby

designated and appointed a memwmber of the Executive

Committee to secve us such for the period ending May

15, 1954,

61) On motion of Mr. Gowan, the following resolution
wus unanimously ADOPTED:

Be it RESOLVED that, pursuant to Article 7 of the

Articles of Association, F. E. Handy is hereby desig-

uated and appointed a member of the Kxecutive Com-

tuittee to serve as such for the period ending May 15,

1954,

62) On motion of Mr. (iowan, the following resolution
was unanimously ADOPTED:

Be it RESOLVED that, pursuant to Article 7 of the

Articles of Association, David H. Houghton is hereby

designated and appointed a member of the Executive

Committee to serve as such for the period ending May

15, 1954,

63) On motion of Mr. Brabb, the following resolution
was unanimously ADOPTED:

WHEREAS, the communications experience and tradi-
tion of the amateur service in natural disaster and
other public service operations and voluntary par-
ticipation in WWERS in World War II have pointed up
the capability of the amateur in civil defense; and
WHEREAS, the Federal Communications Commis-
sion during the year 1952 has enacted regulations for
the Radio Amateur Civil Emergency Service that
makes civil defense communications a responsibility of
each United States umateur;
BE IT RESOLVED, that the American Radio Relay
League adopts the following principles as its guiding
policy toward RACES:
(a) Local units or available members uf the Amateur
Radio Kmergency Corps espcciully should seek and
uecept appropriate proffered responsibility for imple-
menting RACES at the local level. This includes sign-
ing up in civil defense and becoming a part of civil
defense (RACES) plans.
(b) Because RACES is an amateur service, ** matching
funds'’ specifications for RACES equipment should be
separate from and less stringent than specifications
applyving to equipment to he used in commercial serv-
ices, us urged by ARRL in the Dec. 1951 FCDA
conferences.

{c) Maximum utilization should be made of existing

amateur equipment, facilities and skills. These should

include consideration of equipments normal to all the
amateur bands in which RACES frequencies have been
earmarked, and including the RACES segments in the

28-29.7 Mc. amateur band.

(d) Sufficient tlexibility in RACES recommendations

for frequency use should be provided so that each

channel can be used for the purpose most needed in any
particular situation, as opposed to nationwide designa-
tion of any particular channel for a particular civil
defense service such as rescue, engineering, welfare,
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ete. This does not preclude national planning designed

to minimize duplication of channels and QRM.
64) On motion of Mr. Brabb, unanimouslv VOTED
that the Board go on record as commending the Field
ngincering and Monitoring Bureau of the Kederal Com-
munications Commission for its ussistance and cooperation
rendered amateurs over the past year.
65) On motion of Mr. Brabb, unanimously VOTED that
the Board go on record as expressing its thanks and appre-
ciation for the untiring work and devotion of the Vice-
Directors, Assistant Directors, SCMs, 8ECs, and QSL
Managers. .
66) On motion of Mr. Heck, after discussion, unani-
mously VOTED that the General Manager of the League
in instructed to conduct a continuing survey looking toward
expansion of maritime mobile privileges.
67) Moved, by Mr. Middelton, that the Public Relations
Committee be requested to study the relations between the
ARRL and all U. S. Governmental agencies concerned
with amateur radio su that ARRL may obtain the maxi-
mum possible enhancement of the status of the radio
amateur. But, after discussion, the motion was rejccted.
68) On motion of Mr. Griggs, unanimously VOTED that
the Planning Committee undertake the task of writing the
necessary revision of the By-Laws to make the Membership
and Publications Clummittee one of the standing com-
mittees.
69) On motion of Mr. Griggs, unanimously VOTED to
take from the table his motion relative to a nationwide
publicity program to provide the general public with
information on the causes and sources of television inter-
ference. On further motion of Mr. Griges, unanimously
VOTED to amend the motion so that it shall read as
follows: That the Board of Directors does hereby order and
direct the Public Relations Committee to study the feasi-
bility of insugurating a program of nationwide publicity
via existing press, radio and television channels for the
express purpose of providing the general public with a
truer perspective of the causes and sources of television
interference and presenting the amateur in a more exact
aud correct evaluation so as to promote public good will
toward amateur radio. The question being on the motion axs
amended, the same was unanimously ADOPTED.
70) On motion of Mr. Griggs. unanimously VOTED to
take from the table his motion with respect to the estab-
lishment of a section in QST devoted to review of amateur
apparatus. On further motion of Mr. Griggs, unanimously
VOTED to amend the motion so that it shall read as
follows: That the Board of Directors does hereby order the
Membership and Publications Committee to study the
feasibility of publishing in QST a section devoted to the
critical review of all available and new amateur radio
equipment appearing on the market, said reviews to repre-
sent engineering and performance figures obtained through
comprehiensive tests of the equipment in the QST labora-
tories, including comments as to the adequacy of instruction
manuals, circuit diagrams, and parts lists. The question
being on the motion as amended, the same was unani-
mously ADOPTED.
71) At this point, the President announced the following
committee appointments for the coming year:
Merit Award Commilttee
‘Mr. Middelton, Chairman
Mr. Reid
Mr. Budlong

Public Relations Committee
Mr. Dosland, Chairman
Mr. Watkins
Mr. Maer

Memberghip and Publications Commiltce
Mr. Griggs, Chairman
Mr. Marriner
Mr. Roberts

Planning Committee
Mr. Brabb, Chairman
Mr. Hughes
Mr. Anderson

Minance Committee
Mr. Noble, Chairman
Mr, Hill
Mr. Heek

72) On motion of Mr. Brabb, unanimously VOTED
that the (ieneral Alanager is hereby authorized to pay

(Continued on paye 118)
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BY ELEANOR WILSON,* WIQON

Who is a YL and what is an XYL? Confused?
QOccasionally we have difficulty interpreting how
other people interpret these terms, so we’ll tell
you what we mean when we use 'em.

Originally, the male operator referred to his
wirl friend sitting by in the radio shack as his
“young lady” — abbreviated by the c.w. boys
to “YL.” A wedding band, it was thought, trans-
formed a YL into an ex-young lady or “XYL.”
In the early days there were so few women with
amateur licenses that the terms referred generally
to unlicensed YLs and XYLs.

Today, in this column, “ YL’ is used to denote
any licensed feminine umuteur radio operator -
whether she be nine or ninety, bachelor girl or
wedded spouse. “XYL’’ refers only to the un-
licensed wife of a male amateur. These terms are
consistently used as defined, even though some
may puzzle why girls with multiple harmonics
ure referred to as YLs and not XYLs.

If you feel these terms are misnomers, you are
not alone. Marriage, we blissfully hope, does not,
make a gal an “ex-young lady.”” And we all know
some YLs who admit to fifty or sixty summers.
Literally speaking, both terms are not completely
appropriate. Like so many things that “just
grew,”’ the terms have stuck with us — or should
we say, we are stuck with them, until some better
ones are uncovered. True, anything is better than

* EEd.ltOl‘, QST. Please send all contributions to
W1QON'’s home address: 318 Fisher St., Walpole, Mass.
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Deep in the heart of Texas there are YLs, too, and
some of them were mighty pleased to get together at the
Tyler Hamfest in April. 'There’s a *‘furriner” among
them, though — W5VBG slipped over the border from
Oklahoma to join the fun. Left to right: WSYRT,
Maxine: WSLGY, Helen: WSRYX, Lyn; WSPYE, Dot:
W5VBG, Dena; WSTKM, Clara; and W5VSN, Maxine.

(Photo by W5TXB)

“QOW?” — perish this thought! “OG” is slightly
less painful but rather unimaginative.

So what say, YLs and XYLs, are you happy be-
ing 8o called or can you think of something better?

YLRL Election Results

Results of the 1953 YLRL eclection have come
in just under the wire of our column deadline.
There’s only time to list the new officers this
month; but look for further information about
them and YLRL in the next issue.

President — Margaret Wells, W1BCU

Vice-President — Ruth Siegelman, W20WL

Secretary-Treasurer --- Miriam Blackburn,
W3UuUG

Publicity Chairman— - Barbara Houston, W30QF

District Chairmen — Ann Chandler, W10AK;
Madeline (Greenberg, W2EEOQ; Loreli Johnston,
W3SVY; Anita Bien, W4JCR; Jessie Harton,
W5HWK; Lucille Hinkle, W6JMS; Beatrice
Austin, W7HHH; Kate Eastman, W8EIR:
Fleanor Engebretson, W9SEZ; and Mary Jo
Overbeck, W@CXC.

(Conttnued on page 12#)

‘The Third Annual W1 YL Luncheon (Boston, April 11th) was attended by 32 YLs from the six New England
states, Maryland and the District of Columbia, making it the largest YL meeting to be held in the first call area to
date. First row, seated /. to r.: Peg Flanders (awaiting Novice call), WIUFM and WINAD. Second row, seated:
Wls UET UPK SVN UKR QON UPZ BCU RYJ MCW YYM and FTJ. Standing: Jean Golding (awaiting
call), W30QF, WITUD, W3MSU, Wils UQA SCS RLQ UZR FOF VOS TRE VYH VXC SLQ MWI QJX
OAK and HIH. (Photo by W 1UPL)
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A MARS mobile radio station has been as-
signed to MARS Headquarters at Washington,
D. C., incorporating the latest type military and
amateur radio equipment. Plans are that the unit
will be given its first road test in July when the
Chief, MARS (Army), ASUWI, and operators
from station WAR drive to Houston, Texas, for
the ARRL National Convention. .

Bascd on military requirements the mobile unit,
carries transmitting and receiving equipment for
operation, using either high or low power, on all
MARS frequencies and as K4USA on the 10-,
15-, 20-, 40-, 80- and 160-meter amateur bands.

‘The Chicf, MARS (Air Force) and operators
from station AIR plan to accompany a joint
MARS display which will be airshipped to Hous-
ton for the convention.

Other MARS demonstrations being arranged
include a mobile radioteletype circuit, a display
of the new 100-word-per-minute teletypewriter

The cmergency mobile radio unit for N
Radio System (Army) Headquarters, WAR. This sta-
tion containg high power and low power transmitters
and two recceivers. It pulls its own ewergency power
equipment in a special trailer. Two operators can oper-
ate from separatc positions simultaneously and the unit
can be opcrated while in motion.

itary Affiliate

equipment in uction, and an all-band amateur
radio station to be set up at the convention for
use of convention delegates and other visitors.

Operating as a portable station with the call
sign WARI, the station was on the uir from 10
A.M. to midnight Saturday, and from 12 noon to
5 p.M. on Sunday. Continuous watch was main-
tained on a short-haul circuit to the Pentagon,
using the frequency 20,994 ke. The station
checked into various cast coast MARS nets with
traffic. During the military-to-amateur portion of
Armed Forces Day the 4085-ke. voice contacts
were made from the mobile unit. During the six-
hour period of this test (6 p.M. to midnight) the
unit employed call sign WAR.
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The District Reserve FElectronics Program
Officer, Sixth Naval District, has selected Naval
Reserve Electronics Company 6-23 of Marianna,
Florida, (K4NBO) as the outstanding electronics
company in the Eighth Naval District.

Boy Scout Activity

The Naval and Marine Corps Reserve Training
Center at Little Rock, Arkansas, (K5NRL) con-
ducts a weekly class for local Boy Scouts in
preparation for amutcur licenses. The class is
held each Thursday from 7 to 10 p.M. and instruc-
tion is given in both code and theory. Nine scouts
from three troops are enrolled in the class.

Message Service

During the recent Ralph Edwards Fiesta at
Truth or Consequences, New Mexico, the Naval
Reserve furnished message service via amateur
radio. An SCR-299 communication van from the
Naval and Marine Corps Reserve Training
Center, Albuquerque, (KS5NRX) was set up
adjacent to the Chamber of Commeree building
during the three-day show. Two hundred and
seven messages were sent to service personnel in
the 1. 8. and overseas via amateur radio. Easter
messages from crippled young patients at a
local hospitul were forwarded to their parents
throughout the state of New Mexico. W5UOC,
Nelson A. Danicl, FPC, USNR, stationkeeper,
operated from KSNRX und was assisted by other
New Mexico amateurs in handling the traffic.

Once again the Naval Reserve Training Center,
Laurel, Mississippi, (K6NAK) assisted by local
amateurs, and amateur radio station WOFCF at
Wausau, Wisconsin, have teamed up to provide a
daily message service via amateur radio. The
occasion this time was the visit of Wausau High
School students to Laurel as part of a student
exchange program. Students were able to ex-
change messages with their homes in the same
manner as was provided the Luurel students
visiting Wausau recently. Operators at KSNAK
were W53 ECT LWQ and NRU. WOFCF at
Wausau was assisted by W9s RLB and VHA.

Code Practice

Amateur Radio Station K6USN of the Twelfth
Naval District at Treasure Island, San Francisco,
California, now transmits code practice for west
coast amateurs every Tuesday and Thursday
night on 3590 ke. from 1830 to 1930 PST. Code
speeds vary from 5 to 25 w.p.m.

Arrangements for the above schedules were
codrdinated with the ARRL Section Communica-
tions Manager, Ray H.-Cornell, W6JZ, of the
Pacific Division, East Bay section, who runs
similar schedules as listed on page 65.

QST for



One Problem in Choosing Test Leads

BY GEORGE S. COHEN,* W8HTI, AND RICHARD W. HESSINGER*

VERY audio enthusiast, amateur radio opera-
tor, and electronic technician finds it
necessary at one time or another to make

some sort of electrical measurement. Many of
these measurements involve d.c. Bully for the
man who has only this type of measurement to
make. But there are those of us who are not
quite so fortunate, for we must make many
measurements on a.c. equipment. (This ‘“a.c.
equipment’’ means anything other than d.c., and
so involves a.f. und r.f. as well as commercial
power frequencies.)

All of these measurements require some type
of connecting leads from the energy source to the

> o T )
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Fig. 1 —- The electrical circuit of any generator with
an internal unpedance Z; working intofa load Z1. A
typical examplc is a vacuum tube, where Z. becomes the
plate resistance and Zy, the load impedance.
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measuring instrument. In the course of making
many measurements it was found that a source of
difficulty, in one instance, was in finding satisfac-
tory leads for the particular job at hand. Although
the measurements of current and voltage present
similar, if not identical problems, we will con-
sider voltage only.

Let us consider the generator of Fig. 1 with an
internal impedance Z;. This source is feeding a
load with an impedance equal to Zy. This circuit

Zj

'-’vv"vv

~N

| | i QlF)

Fig. 2~ Any practical voltmeter can be represented
by the meter M and Zi, the impedance of the meter and
its leads. Unless Z: is considerably higher than Zp,
the indicated voltage will be lower than V.,

le— < —

is very general and, as an aid in visualizing the
problem, the generator may be thought of as a
voltage-amplifier stage in an audio amplifier
where Z; is the plate resistance of the tube and
Zy, is the impedance the tube is working into.

If we ussume that the generator is a pentode
voltage amplifier and that Z; is, therefore, of the

* Commonwealth Engincering Co, of Ohio, 1771 Spring-
field St., Dayton, Ohio.

t 1 _
27 fXe 2 X 3.1416 X 2000 X 300,000
265 X 10712
If Zg is all capacitive reactance, s in this case, it will com-

bine with a resistive Z1, of 0.3 megohm to give a resultant
0.21 megohm and not the 0.15 megohm shown in. Fig. 4.
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order of 0.5 megohm and that Zy, is in the vicinity
of 0.3 megohm, we will have a specific value of
voltage, V, across the load.

Now, as is often required, let us measure the
voltage across the load impedance Zj.. This circuit
is shown in Fig. 2. M is the meter or measuring
instrument and Zg is the combined impedance of
the instrument and its attached leads.

The voltage V that is measured in Fig. 2 will
be approximately equal to V" of Fig. 1 only if the
impedance Zg is ten or more times greater than
Z1,. This happens because the shunting effect of
the impedance, Zg, combines in parallel with Zy,
to give a lower resultant value.

As an example, let us suppose that Zg is equal
to Zy,— 0.3 megohm in this case. The parallel
combination of Zg and Z1, would then be equal
to 0.15 megohm. Fig. 3 shows that under the
original conditions V' would be 0.375 times the
generated voltage, Fg. With the effect of Zg the

05meg.

Fig. 3— When 7;
and 7, have the
values indicated, F
= (.375 Eg

AAAAA A §
YWWWW—

B~ \ 0.3 meq.

v= EG m =0.375E4
voltage across the combination would drop to
0.23 times Eg, as in Fig. 4. The difference in
voltage is made up by additional drop acruss the
plate resistance of the tube.

Further, if this amplifier were operating at
2 ke. (a reasonable frequency within the range
of most audio ampliﬁers) then the shunt capacity
necessary to give Zyg a value of 0.3 megohm
would be 265 pufd.!

A value of 265 upfd. may seem very large and
unlikely to be found in an ordinary pair of test
leads. Recently, in testing a circuit, we found that
our calculations and actual results didn’t agree
very closely and that started the usual search.

0.5
l g 1‘, Fig. 4 — If Zg is
E v v 3 03 0.3 cqual to Zy, the in-
dicated value of ¥
L l 1 will be 0.23 Eq.
e, 205 o
V=Es Ssvois 6

The culprit was soon found. A shielded multi-
conductor cable exhibited a capacity of 225 uufd.
from leads to shield and 128 ppfd. between leads.
After this discovery, many leads in the laboratory
were measured. One of these was a 414-foot

shielded test lead supplied with an oscilloscope
(Continued on page 116)
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Hints ==« Kinks

For the Experimenter.:..

REDUCED OUTPUT FROM THE
BC-221-A FREQUENCY METER

’Pmon to a recent modification, the output of
a4 BC-221-A was too great to permit smooth
heterodyne action with the receiver tuned to a
weuk signal. This condition was quickly remedied
by lowering the output of the oscillator. A 1-
megohm resistor inserted in series with the exist-
ing screen-dropping resistor does the trick nicely.
One of the 'phone jacks was rewired so that its
contacts will shunt the new resistor whenever
it is desirable to obtain full output from the
meter. A 14-inch bakelite rod is used to close the
jack during full output operation.-—T. D.
Koranye, W2SFW

USING COPPER BRITE
FOR CRYSTAL GRINDING

C(‘)PPER BRITE, a polishing agent for copper
kitchen utensils, works very well as a crystal-
grinding compound. It cuts fast enough — but
uot, too fast — is generally available and sells for
only eighty-nine cents per 8-ounce bottle. Be
sure to keep the stuff out of open cuts because
it's got a powerful bite. — LeRoy G. Riesland,
W?LVB

SIMPLE GROUND-PLANE ANTENNA
FOR 28 MC.

RESTRICTED space, army post regulations per-
taining to antenna construction and the
need for an omnidirectional antenna were all in-
strumental in the development of the antenna
set-up shown in Fig. 1. The strain insulators that
support the 100-inch vertical wire are located at
the upper and the lower edges of a building and

100"

-TWISTED PAIR
 —1
se ]

AP

j 6" “<STAPLE

Fig. 1 — T'he “Gizmo” antenna supported on the side
of a building. Coaxial cable may be used for the feed
line in place of the twisted pair.

the two 96-inch radial wires run along the base
of the wall. The twisted pair used to fced the
radiator may not provide the hest match in the
world, but does serve as an cconomical feed line
for an exceedingly economical antenna.
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This simple vertical job probably will be more
effective for work with 28-Mec. mobiles than will
any existing h