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Calls for the highest standard of quality. It

is an American tradition to make everything
better and to constantly improve the product,
American traditions are closely adhered to
at Hallicrafters and the yardstick of good

American quality is rigidly applied for Na-

tional Defense or for amateur equipment.
QOur two plants are devoted exclusively to
the manufacture of short wave communi-
cations equipment for both amateurs and

National Defense.

) ; Super Skyrider,
. : 4o %E% - 5 i ] Model SX-28, 15
[ =y ‘ 3 jﬁé’%f‘ tubes, 6 bands,
2 L covers 550 ke. to

42 mec. $179.50.

i
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With a Skyrider Marine you can have good
reception well in hand. It is designed for
Marine service in the range from 16.2 to
2150 meters (18 me. to 110 ke.). Variable
mica condensers are especially treated to
maintain adjustment under continuous
exposure to salt sea atmosphere. The
mechanical bandspread with separate
dial provides easy logging. Calling and
working frequencies lie in same band.
110 volt AC-DC operation — provision
o for 6 volt battery operation. Skyrider
O gember 10, 1941, ) Marine (Model S-22R) complete with

celebrated their 166th tubes and speaker $74.50.
birthday. 74 h l I N ;
the hallicratters co.
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SELECTOR SWITCH

Available in an almost infinite varlety of
combinations . . . in bakelite or steatite . . .
in single or multiple gang . . . from two
to eleven positions on any one switch . . .
also available for use in amateur transmitters.

Hams, Servicemen, Experimenters and
Manufacturers appreciate the utter de-
pendability of Centralab products. Since
1922 more than a hundred million radio
parts bespeak the universal acceptance.
accorded Centralab products. Send for
catalog if your jobber cannot supply you.

CENTRALAB

STANDARD RADIOHM Di f Globe-Uni i
. " . . Iv. O obe-Union Inc.
Wall type resistor. Exclusive non-rubbing MILWAUKEE

contact band. 134" diameter x 8/18" deep.
Available single, twin or triple, plain or
tapped...with S.P.8.T., D.P.8.T. or S.P.D.T.

WIRE WOUND RADIOHMS

In values from 2 to 10,000 ohms . . . insulated

construction . . . 3 watts . . . universal shaft for
all replacements...regular Radiohm switch covers
may be attached . .. in linear curve onily . . . LEVER ACTION

SWITCH

Used singly or in
groups...for broad-
casting, receiving,
public address, test
instruments and in-
. dustrial uses. Avail-
| able in any one of

ten different com-

ATTACHABLE SWITCH COVERS binations including

MIDGET RADIOHM

Companion to “standard” ...small size but . N iti i
P tand: wir positive and spring
large control efficiency. Available single, (ﬁ’a’dﬁ,&?";aﬂv‘iu ase"l‘\’,ﬁ‘égﬁt ’5213‘%’12 return action,
dual or triple ... plain or one, two or three %algliscgms [P fS.P.S.T.. e S.P.DS.TI; .
tape . . . with 8.P.8.T,, S.P.D.T., or D.P.S.T. 28T . . . fourpoint . . . SP.D.I.
t 1
Moulded bakelite case, 1V4" diameter, 14" {operates at °D3$‘X;”fu§°s‘“°”) and

metal shaft 334" long.
AXIAL LEAD RESISTORS

Body is insulated by inert ceramic jacket
« + . proof against vibration and humidity
. . . will withstand five times rated load
without permanent change, In two sizes
«+.BMA coded ... 145 watt at 14" x 38"
and 1 watt at 14 x 1” .. . Also supplied
in conventional RADIAL LEAD Style . . .
14 watt — 1 watt or 2 watt,

CERAMIC  CERAMIC CAPACITOR
CONDENSER Small “special purpose” for
h.f. circuits where tempera-

whe_re_z greater ture compensation, low pow-
stability thanor- oy factor, or absolute per-
dinary types is manence are important. 1000

ELF RADIOHM
Smaller but also features the long,

straight resistor strip. Available plain iié?iif.is. sgfﬁﬁi& ;gxtol; V.D.C. leakage resistance
or_ tapped with S.P.8.T. switch . . . 006 MME/MMF/C°. Withor  more than 10,000 meg. Pow-
with or without dummy lug. Bake- without mounting brackets.  er factor less than 1%.

lite case 57/64"’ diameter, 17/32" deep

(less switch) 25/32" desp with switch. SMBF SEND FOR CATALOG NO. 23
)
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pointed by the Directors. The League is non-
commercial and no one commercially engaged in
the manufacture, sale or rental of radio apparatus
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“Of, by and for the amateur,” it numbers
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ous achievement as the standard-bearer in
amateur affairs,
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“IT SEEMS T0 US—

CONSERVING APPARATUS

WE HAD a scare last week when it was
rumored that there were no more mercury-
vapor rectifiers available. Inquiry at all the
supply stores in the city showed only five tubes
on hand of our favorite brand but no shortage
of other perfectly useable makes. Nonetheless
it made us stop and think. Imagine the shiny
kilowatt rig standing idle for want of a couple
of these inexpensive but indispensable little
bottles! What on earth would we do? Go back
to chemical rectifiers? We couldn’t, because
the aluminum wouldn’t be available. Keno-
trons? Where'd vou get them? Syne rectifiers?
Wrong kind of hash for our palate. No, we'd
be on a spot “for want of a nail.” '

‘While this kind of thinking again emphasizes
the desirability of salting away a few spare
assentials, that at best would be a transitory
remedy. There is a better solution: conserva-~
tion,

It’s overloading that ends the life of most
amateur parts. Conversely, underloading vastly
extends their lives — indefinitely. There is no
blinking the fact that it’s going to be hard, if
not downright impossible, to get some com-
ponents. When they go blooie under our cus-
tomary overloads, there may be no replace-
ment, We therefore propose that all amateurs
who value their place on the air immediately
reduce power, say to three-quarters or half of
what they are using now. We don’t believe
there would be any detectable difference in
signal strengths and we know that gear would
last much longer — particularly tubes, and
especially rectifiers. If you’ll cut down on that
plate voltage that now rips hunks out of fila-
ments and electroplates it onto grids, you’ll be
just as happy and you'll stay on the air a whole
lot longer. Tubes deserve particularly loving
care. Keep your filament voltages exactly
right. Warm up plenty. Avoid frequent cooling
and reheating of filaments; if you're going to
use the transmitter again within two hours
it will be cheaper in the long run to leave the
filaments on. Treat each item in your station
ag if you never expected to see another like if.
Youw'll be glad you did.

LET’S USE 160!

As wr write, there is every expectation
that December 20th will see us moving out of
3800-3900 ke. as the first step in our temporary
loan of frequencies to the War Department.
Thus we are smack against the practical prob-
lem of whether or not we will make an effective
use of the 1750-1900 frequencies which simul-
taneously are being cleared for exclusive c.w.
use.

Despite the manifest advantages of the
latter band, there seems considerable reluec-
tance to make the move. All too few of our nets
have signified their intention to shift bands.
Particularly as concerns this first installment,
the general tendency is just to “slide side-
wise”” and ecrowd up a little more. Very prob-
ably that would be the proper solution if that
were all there were to the program. But there
are two more groups of frequencies to be given
over later, and what then? We cannot share
the optimism of those who expect that they
will be able to work through the congestion
even though the others can’t. It might be true
of an individual super-station; it will assuredly
not be true of the average stations constituting
& net. It is a matter of simple arithmetic to di-
vide the number of known nets into the avail-
able band-width with the minimum workable
separation both in kilocycles and in miles-
hefore-duplication, and see “how many deep”
the nets will be. Roughly, it works out that it is
theoretically possible most of the time to ac-
commodate all the trunk-lines and nets in the
narrowed band of 3500-3650 if the evening
hours can be accurately divided into thirds
and provided there is no rag-chewing in the
band by nontraffic stations (!). Time division
will be essential, say into two-hour assign-
ments beginning at 6 o’clock, 8 o’clock and
10 o’clock.

You say that will be jake if your net can get
an 8 o’clock assigment? Ah, but only a third
of the nets and trunklines can! Some of them,
by sheer arithmetic, will have to work at 6
o’clock, which may be imnpossibly early for
you, and some at 10, which may be inconven-
iently late for you. The point in all this, and
the answer, is simply this: 160 beckons. There



is lots of room there and you c¢an about pick
your own operating time. Interference won’t
compare with 80. And signals will be notably
better during much of the winter. There is no
sense in suffering inconvenience on 80 when
160 will do the job better.

TYPEWRITER €COPY

WhILE it is hopeless for one who can
only typewrite at 20 words a minute to at-
tempt to copy code at 25 per on the mill, many
amateurs who are fast typists have been puz-
zled and rather discouraged over their inability
to put down on the mill anything approaching
their usual speed with a stick. They want
pointers on mill copying.

Diligent inquiry shows no secrets about it.
As with learning the code, it is mostly a case
of practice and more practice. Even the service
schools find that when students are first put on
typewriters, their progress falls below normal
for two weeks of daily practice, until gradually
they learn to cobrdinate mill and code; and

then everlasting practice makes perfect. Two
practical pointerscontinue to deserveemphasis:

1. Instructors seem to agree that the habit
of copying two or three words behind aids
greatly in codrdinating,

2. It is best to practlce at speeds well below
your comfortable code speed. For instance, if
25 is comfortable for you with a stick, stay at
about 15 on the mill until you have it licked
cold. Then step it up only gradually, remem-
bering that you can’t do 19 until you can do 17.

Incidentally, most amateurs who are reason-
ably good on typewriter copy seem to be weak
on numerals and punctuation marks — per-
haps because we don’t have too many of them
in our work on the air. Hams who are building
up mill speed would do well to include plenty
of practice on numerals. NAA’s weather re-
ports, with the numerals averaging only half
the w.p.m. of the letters, will show you up if
you are weak in that department, and give you
plenty of copy.

K. B. W.

OUR COVER

(entlemen, you are looking at a high-
stability 214-meter tank. Shades of the old
high-C days — it is the heart of the 112-Me.
emergency layout developed in the ARRL
lab and described by WI1DF. It is only
the first in & series of intensely practical
whf. units now undergoing extensive
tests. This is part of the League's “all
out” effort to make hams positively in-
dispensable in civilian protection plans in
every community, all over the country.

Quist Quis
Q. What happened to the Dixie Squinch Owl
and his long missed Juice? -~ WELUU

A, Can you help us on this one, Pop?

. Anyone looking at the last four issues of
QST with the cartoon covers and not being fa-
miliar with our ham fraternity would think us all
a bunch of screwballs or nitwits. (Or are we?)

- WIWXS

A, Local opinions are variable on this one. Mail
your expression to Quist Quiz and the most candid
reply, in the judge's opinion, arriving before De-
cember 20th will receive a copy of the 1942 Hand-
hook, cloth bound and suitably inscribed.

8 i

She- Straxs S

To eliminate instability due to mechanical vi-
bration, use three gum-rubber erasers spread in a
triangle under the base of the receiver or s.e.o.
The art-gum type, selling for a nickel each, do a
swell job. — H. W. 8.

How many present-day hams have ever scen a spark
transmitter in operation?

W8FX is creating considerable interest at ham
gatherings with a unit shown above which he carries
around in the trunk of his car. It includes the whole
works from whining rotary to kick-back preventer,
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112-Megacycle Emergency Gear

An Outline of Requirements and Recommendations on Standardization

BY GEORGE GRAMMER,* WIDF

general scheme.

In any comprehensive plan for amateur cooperation in local civilian defense communica-~
tion, the apparatus will play an exceedingly important part. Simply having a 214-meter set
that works is not enough. The exigencies of emergency communiecation can best be met by
forethought with respect to ease of installation, operating convenience, availability of re~
placement parts, and serviceability. This discussion of the problem lists the requirements
which must be met; suggests standardization methods whereby the amateurs of a commu-~
nity can colrdinate their equipment into a smooth-running communications system,
Existing 112-Mec. gear now capable of vibrator-pack operation easily can be fitted into the

THE requirements which must be met by
emergency equipment naturally depend upon the
conditions under which it must operate. Meeting
such requirements is no new problem to ama-
teurs, but it can stand — in fact, calls for — re-
examination in the present instance. A nationally
successful program must involve thousands of
amateurs whose operating experience until now
has been confined entirely to low-frequency bands.
This immediately imposes a fundamental requi-
site: Any equipment for the purpose must be
simple, easy to put together, and sure-fire in
operation. Likewise it must be inexpensive, since
high cost can only too effectively prevent the
widespread codperation which is essential to the
success of the program. Simplicity and low cost
constitute the framework which must embrace
all our other requirements.

Beyond these, there are other obvious funda~
inentals; by definition, the equipment must be
portable and must be capable of working from
emergency power supply. Forecasting as well as
we can the probable needs in civilian local de-
fense communications, we interpret the term
“portable’” not to mean a complete station,
ready to be picked up by a handle and carried off,
but rather as a collection of apparatus which is
easily movable and can be transferred to a new
location, set up and put into operation with a
minimum of delay. It does not have to be all in
one piece; in fact, as we shall see later, it is prefer-
able to adopt the opposite course and make the
station in several separate, but intimately re-
lated, units. Weight is of relatively little impor-
tance; there is little likelihood that it will be ex-
cessive, since the power will be limited because of
the necessity for operating from an emergency
power supply. Likewise, there is no need to worry
about mechanical shapes convenient for carrying.
On the other hand, compact construction is de-
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sirable because the station should be adaptable
to mobile as well as fixed-station operation; it
should be possible to install it in a car without
crowding out the passengers.

On the question of emergency power supply,
all lines of thinking lead to the storage battery
as the primary source, with the vibrator high-
voltage supply for the plates of the tubes. Dry
batteries are likely to be well up on the list of un-
availables in the near future, we are informed,
particularly the ones most useful for pack outfits;
we simply daren’t count on having them in an
emergency. Nor can we count on gasoline-driven
generators; those who have them are all set, of
course, but they are too expensive for most of us
— and most of us have to get into this set-up if
we're going to make it elick. But every automo-
bile carries a primary power source in the form of
its starting battery, and furthermore also supplies
the means of keeping the battery charged. It is
obviously logical to build our system around this
universally-available power supply.

Only 2 limited amount of power can be taken
from a 6-volt battery if the battery is to last for
a reasonable operating period. This, together with
the economic limitations, sets a ceiling to the
transmitter power we can figure on having. We
helieve that the best basis on which to work is a
vibrator supply of the type which has been most
popular in amateur mobile installations, one
rated at a load current of 100 milliamperes and
an output voltage of 300, and regard these figures
as the standard to which all apparatus designs
should conform. The total power is available for
either the transmitter or receiver, since the two
need not be used simultaneously. This is & maxi-
mum power figure; the equipment need not be
capable of handling more, but it should be capa-
ble of operating at reduced voltage in case a
fower-power supply has to be used.

It is more than possible that less power will



have to be used. All indications are that the sup-
ply of ready-made vibrator-type units of this
rating is far below the potential demand, with
little chance of alleviating the condition in view
of the existing priorities situation. We shall have
to look into other ways and means. One possibil-
ity is the power unit in the automobile broadcast
receiver; its output is generally lower than that
of our “standard” supply, but some of the larger
sets come close to the 30-watt level. It may be
feasible to parallel low-current units to obtain
higher output; if two units are reasonably well
matched this should present no difficulties. Also,
the replacement parts for car b.c. sets may solve
the source-of-supply problem. This situation, as
well as some other possibilities, is being looked
into now and will be discussed in QST as soon as
is practicable.

Although an independent power supply is a
primary requisite, it is certainly only reasonable
to use a.c. just as long as it comes out of the
mains. Therefore an a.c. supply is definitely
called for — not as an alternative to the storage
battery unit but to go hand-in-hand with it. 1t
should also furnish 100 ma. at 800 volts, a rather
eagy specification to meet with inexpensive com-
ponents. With both supplies, the station is pre-
pared to operate from a.c. just as long as the power
line is functioning, but can be switched to the

d.c. supply with no change in operating condi-
tions or power level when the necessity arises.

Components and Tubes

Many of us don’t realize it, but there is al-
ready a shortage of parts, tubes and miscellaneous
materials essential to the construction of radio
equipment, and it's going to be more and more
acute as time goes on. We shall have to use what
we can get; not only that, we shall have to build
or rebuild our present equipment on the basis of
replacements that may be available in the future
--not only available irom dealers in amateur
supplies but from music stores, department stores,
service shops, or any of the other outlets for BCL
supplies and repairs. That u.h.f, tube which graces
the transmitter at present is no doubt a marvelous
performer — but can you expect to get a re-
placement on a few minutes’ notice if its filament
should give up in an emergency a year from now?
We can answer that quite simply: as things look
now you can’t afford to entertain any such ex-
pectation. There are only two ways out: keep a
supply of spares on hand, or else build your outfit
around the most popular tubes and components,
those which are so firmly a part of the BCL
picture that stocks can be expected to hold up.
If you adopt the first, you may find that the
things you need are hard to get right now. We
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and switching system for
various units of the emer-
gency station. Connections
are made by means of eables
provided with a plug at one
-FiL end and a socket at the other.
Four conductors are required
in the cables; to minimize
filament voltage drop the
type of cable having two
heavy conductors should be
used, or pairs of wires in an
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as extensions in case greater
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The switch in the battery
power supply makes it possi-
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thereby saving the battery
power normally going to the
vibrator unit. A switch should be provided in the modu-
lator unit to cut off the microphone battery when the
transmitter is not in use.

The same connection scheme can be used’in a mobile
mstallatxon, thh the addition of suitable control and
extension wiring to fit individual layouts. This will
facilitate removal or installation of the equipment, or
any part of it, when necessary. The basic wiring,
antennas, etc., can be permanently installed in the car,
spare cables heing provided for external use of the
apparatus.
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expect 10 base our plans on the second; after all,
some sacrifice in efficiency is infinitely to be
preferred to no performance at all.

Of course, some components need not be ex-
pected to fail. Comparatively little, short of
smashing, can go wrong with a variable condenser
or a coil or a binding post. The critical compo-
nents are tubes, by-pass and filter condensers,
resistors and the like, particularly tubes. A tube
which ean be found in ten thousand broadcast
receivers is our best bet.

Reliability

Reliability means not only the ability of the
equipment to operate without a hitch for long
periods; we conceive it as including such things
as ease of setting up the station, simplicity and
convenience in operating —all those factors
which go to make it possible to forget the equip-
ment and concentrate on the business of commu-
nication, in itself a plenty big enough job when the
stress of emergency is on. The range of the sta-
tion is also part of this picture; it should be ade~
quate for the demands to be made on it, but at
the same time depends so much on local condi-
tions that it is useless to try to set a lower or
upper limit. The power output of our transmitters
is going to be limited by the available power in-
put, and also the possible efficiency that can be at-
tained at 112 Mc. with the kind of tubes we may
have to use; receiver sensitivity may likewise be
limited. Probably more important than either is
the character of the terrain over which the signals
must travel and the goodness or poorness of the
available locations for antennas, A reliable com-
munications network must be built on the ground
rather than on speculation, and this is a matter of
meeting local needs and conditions — in other
words, an organization job. The cardinal point
is to make no impossible demands on low-power
equipment, but to prepare adequately and well
ahead of time so that enough stations are available
to do whatever is necessary.

With the above as a basis, it becomes possible
to talk details. Details are far from unimportant,
beeause it is only by giving them adequate at-
tention that the larger objectives can be reached.
We visualize this thing as a community, rather
than an individual, project, hence a ecertain
amount of standardization is eminently desirable.
The idea of a standard station for OCD ecodpera-
tion, which could be duplicated by thousands of
amateurs, was one to which we gave a good deal
of thought. It has many attractive features, but
when followed through too thoroughly also de-
velops certain defects which in the end more than
outweigh the advantages. It eould not, for in-
stance, readily make provision for including the
many existing 112-Me. stations which in the main
meet the fundamental requirements. Nor could
such a standard design avoid the *“freezing
which accompanies standardization, and which
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only too frequently precludes the possibility of
future improvement. But most important of all,
such standardization would necessarily involve the
use of specific pieces of apparatus which, under
present conditions, simply would not be avail-
able in sufficient quantity. Thus in the end it
would defeat itself, by not taking cognizance of
the fact that for all codperating amateurs to equip
themselves as quickly as possible it may, and
probably will, be necessary to use almost any-
thing and everything that may be available in
the way of parts.

Performance Standards

Nevertheless, careful consideration of the
complete standardization scheme not only leads
to some useful ideas along more restricted stand-
ardization lines, but also indicates the outline of
general performance requirements. In setting
these up, we attempt to anticipate as much as pos-
sible the conditions with which operators will
have to cope in an actual emergency, and to make
all practicable provisions for simplicity and con-
tinuity of operation in the face of foreseeable
breakdowns.

Primarily, of course, communication will be
by ’phone. There should, however, be provision
for modulated c.w. operation to take care of situ-
ations when the signal is too weak for good ’phone
intelligibility, when interference is bad, or when
high accuracy of transmission is needed with dif-
ficult text. Pure c.w. operation is out of the ques-
tion with simple equipment at this frequency.
With either ’phone or code, power is required for
modulation, so that it is necessary to divide the
available power between the transmitter and
modulator. Something near a 50-50 division
seems most practicable, but it is permissible to
give somewhat more plate current to the oscillator
and slightly less to the modulator. The latter, if
built for high efficiency, will take less plate current
idling than when running at full output, and since
an appreciable plate-current increase will oceur
only on voice peaks, the maximum “talking”
eurrent can run slightly over 100 ma. without
overload dangers. 'Thus it appears proper {o as-
sign 50 to 60 ma. to the transmitter and 40 to 50
ma. to the modulator from our standard 100-ma.,
300-volt supply.

The transmitter frequency stability (or oseilla-
tor stability, since the allowable plate current
hardly is great enough to make oscillator-amplifier
construction practicable, aside from the consid-
erations of simplicity) should be as high as
possible. To some extent the requirements here
depend upon the number of stations likely to be
operating at one time; obviously the band can
accommodate only so many stations of a specified
channel width, With reasonably stable transmit-
ters the determining factor in. the interference
problem is the selectivity of the receivers in use.
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Thus, it is apparent that minimization of fre-
quency modulation is an important part of the
story, and (as usual) more to be desired than the
utmost power output. Since the same measures
which reduce frequency modulation also tend to
minimize drift, the sharper transmitter also is
more likely to be found on the same spot in the
band after an idle period when the tube and
cireuit have a chance to cool off. From an operat-
ing standpoint reduction of drift is important, not
only because it lessens the need for frequent retun-
ing of the receiver, but also because it reduces the
possibility of two transmitters drifting into each
other and creating unnecessary interference.

Since the transmitter input will be of the order
of 15 watts or slightly more, the modulator
should provide an audio power output of 7 to 8
watts for complete modulation. For reasons of
economy and availability the modulator should
be designed to work from a single-button carbon
microphone; there would be no objection to use
of other kinds of miecrophones so long as provision
is made for the carbon type. And here, it appears,
we probably shall have to fall back on dry bat-
teries for microphone current, in view of the like-
lihood of feedback troubles and hash pickup when
expedients are used for taking the current from
the “B” supply, or from the storage battery
from which the vibrator supply operates. How-
ever, ordinary flashlight cells, which are available
everywhere, will gerve to supply the few volts
and small current needed and, we hope, will con-
tinue to be obtainable from the corner store even
should the special “A” and “B’’ units disappear
from the scene.

Some form of superregenerative receiver is
indicated of necessity, since this type of receiver
is the only kind which will give sufficient sensi-
tivity with constructional simplicity and a small
number of tubes and other components. It
Iacks selectivity, but in many cases this may not
be too great an operating disadvantage. It is
conceivable, however, that the simultaneous
operation of a considerable number of stations
may be essential in larger communities, and in
such cases something more elaborate than the
simple superregenerator may be required, at least
at key points such as net control stations. Some of
the possible means of improving performance in
this respect are being investigated, and the prob-
lem may not be insurmountable.

From a practical communications standpoint,
the radiation from the superregenerative receiver
is probably the most serious objection of all. Four
or five radiating receivers standing by on & con-
trol station’s frequency can only too easily break
up communication — or if not completely ruin it,
at least provide an annoying accompaniment of
howls and squeals. If radiation cannot be com-
pletely eliminated, it must certainly be reduced
to the point where interference is negligible even
when the stations involved are separated by only
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a short distance. This is a primary requirement of
more importance than extreme sensitivity.

The transceiver has been a serious offender
both in transmitter instability and receiver radia-
tion, although neither of these need be an inher-
ent transceiver fault. However, there are other
reasons for preferring separate transmitters and
receivers. It is easier to design separate units for
suitable performance in their respective fields;
the transceiver circuit has to be a compromise.
The familiar habit of ““walking through the band”
when two transceivers get together does not go
well with organized net communication, besides
being a cause of stations getting in each other’s
way. Finally, there is not enough freedom in
choosing frequencies; your transmitting frequency
is perforce the one on which you listened last,
and while this might be tolerable in some cases it
introduces a factor of inconvenience, to say the
least, when one station is endeavoring to maintain
communication with several others operating on
different frequencies. Efficient network operation
is based on knowing exactly where to look for the
other fellow, not in playing an involuntary game
of follow-the-leader up and down the spectrum.

Units and Interconnections

So much for the desirable electrical characteris-
tics of the transmitter and receiver. They involve
no new objectives which are not generally wished
for by the present 214-meter gang. In addition,
there are electrical and mechanical requirements
more or less peculiar to an emergency set-up.
Broadly, these are simplicity and convenience in
installation, operating and servicing. And at this
point it is necessary to depart from generalities’
and get down to specific recommendations.

All points considered, it is desirable to split the
station into units. This makes for simplicity of
construction and ready interchangeability. The
main divisions are transmitter, modulator (in-
cluding the speech amplifier), receiver, and power
supply. When the unit system is properly carried
out, W2XXX’s modulator will work perfectly
with W2YYY’s oscillator, and W2ZZZ’s receiver
or power supply will it in neatly with either or
both. The advantages of this system are obvious.
Should a particular unit develop trouble in opera-~
tion, a spare can be plugged in with a loss of but
a few moments’ time, and the defective gadget
can be looked over and serviced without inter-
rupting communication. Extra units can be built
in preparation for just such a contingency, but
the work - and cost — of making spares avail-
able can be spread among a group of amateurs by
having one build & spare modulator, another an
extra transmitter, and so on. With this system a
few spare units can take care of a fairly good-sized
communication system, since it is unlikely that
all parts of a station would fail simultaneously,
and when a spare ig in use the replaced unit can be
undergoing repairs.
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Two things are essential if this system is to
work out in practice. First, each unit must be de-
signed to operate from the standard voltage and
current. Second, the method of making power
connections must be the same in all corresponding
units. The latter point involves also a convenient
method of making connections to avoid loss of
time in either replacement or the initial setting
up of the apparatus. The one which we have
adopted is shown in Fig. 1; we urge it upon other
amateurs as 4 method fully meeting the require-
ments as we see them now. There are six divi-
sions® oscillator, modulator, receiver, a.c. power
supply, vibrator powér supply, and a meter unit
for checking currents. The latter is useful, al-
though not essential, in regular operation, but is

needed for initial transmitter checking and ad-

justment. The point is that metering facilities are
available, quickly and simply, but the.meter
itself is not tied up permanently in the equipment.

The system is based on the use of four-con-
ductor cables, with four-prong sockets and plugs
for quick and positive interconnection. :Each
cable has & plug at one end and a socket at the
other. Suitable cable-type connectors are readily
available, but even in the event that they are not,
ordinary four-prong sockets and old tube bases
readily can be adapted to the purpose. On the
various units of the station, a socket (female) is
used for oufgoing power and a plug (male) for
incoming power; thus there is no danger of shock
nor any possibility of making wrong connections.
- The prong connections we have adopted as our
gtandard are indicated on the diagram.

The general plan is that a cable runs from the
power supply to the modulator, where the power
is distributed to the transmitter and receiver.
The modulator is provided with two outgoing
sockets; the plus-“B” lead to the transmitter
socket picks up the modulator audio cutput and
carries it along with the d.c. to the transmitter
when the cable is attached..On the receiver side,
the fourth prong is used to provide duplicate
send-receive switching at both modulator and
receiver. The connections to the single-pole
double-throw switches are shown in the appropri-
ate units. With either switch in the “‘receive”
position, the other may be used to switch the
plate power back and forth, The cables, of course,
simply ecarry through connections from plug
prongs to corresponding socket prongs; all the
cables are identical. The meter unit has a plug
and a short length of cable with a socket connec-
tor at its end; a separate cable is unnecessary
here since the meter will be used near the unit
whose plate current is being measured. The
whole system is quite simple and easily applied;
it has the great advantage that no wiring has to
be done when a station is installed, besides the
feature of rapid replacement of units. The units
themselves can be widely different in design in-
ternally, so long as the external connections are
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standardized and the ecircuits are designed to
work with the standardized currents and voltages.
If less voltage is needed, as might be the case in a
receiver, it can very easily be reduced to the
appropriate value by suitable dropping resistors
or voltage dividers.

Antenna Systems

The standardization might profitably also be
carried out to antenna systems, since it is far
better to get the fussing with antenna coupling
and tuning out of the way before an emergency
comes along than to have to do it in the stress of
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Fig. 2 -~ Three-wire folded doublet antenna for
matching a 600-ohm line. The three conductors are
connected together at the ends as indicated. They may
be of wire, rod or tubing, and can be mounted on
stand-off insulators on a wooden support.

getting into operation., This standardization is
in fact necessary if transmitters and receivers
are to be completely interchangeable with & mini-
mum of delay. Since it may not be possible to
install the transmitter or receiver right at the
antenna, these units ought to be designed for
operation with a transmission line, and since the
line lengths may vary considerably it is apparent
that the line should be non-resonant. For cheap-
ness, ease of construction and portability an
open-wire line of approximately 600 ohms im-
pedance represents a good choice, and its losses
are reasonably low even in considerable lengths,

To make the line non-resonant for transmitting
it is of course necessary to match it to the an-
tenna. Matching stubs and similar devices can
be employed, the design depending upon the type
of antenna to be used. In practice, it is probable
that a non-directive antenna will be preferred,
and a simple three-wire folded doublet ! arrange-
ment which is suitable is shown in Fig. 2. This
gives a 9-to-1 impedance step up at the line ter-
minsals, hence practically automatic matching to
a 600-ohm line, assuming the normal doublet

(Continued on page 66)

1 The principle of the folded doublet is described by P. 8.
Carter, *“Simple Television Antennas,” RCA Review, Octo-

ber, 1931,




112-Me. Emergency Transmitter

bi ‘l)‘:éum’il‘ator and Modulator for ’ihrqtnfij‘ Pl

BY CEORGE GRAMMER.* WIDFE

THE two pieces of emergency equipment
to be described have been designed to meet the
specifications and standards outlined in another
article in this issue! Tt should be emphasized
right at the start that the transmitter and modu-
lator shown here do not by any means represent
the only way in which such units can or should be
constructed. Alternative designs not only are
possible but undoubtedly will be necessary, for
the simple reason that the existing supplies of
any one type of component are limited and future
deliveries are bound to be slow and uncertain,

The problem we set ourselves in constructing
the transmitter was this: First, of course, the
transmitting system, which includes the modula-
tor, had to work from the 800-volt, 100-milli-
ampere supply which is the basis of all our calcu-
lations. Of the total output current, 50 to 60
milliamperes would be available for the oscillator
which perforce would be the whole r.f. section of
the transmitter. The transmitter we had in mind
would use a tube or tubes to be found in practi-
cally any radio store (not just in amateur supply
stores) in the country. We had no great hope of
anything remarkable in the way of performance
from any of these ‘“‘bread-and-butter” tubes.
Having determined which of the relatively few
suitable types worked best, we then wanted to
build an oscillator with as much frequency
stability, particularly dynamic stability, as it
was possible to get so that frequency modulation
would be minimized. We felt that at least it

* Technical Editor.
I Grammer, * 112-Mc. Emergency Gear,” this issue,
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should be possible to improve considerably on the
performance of the ordinary modulated oscillator
in this respect, although just what order of sta-
bility would be possible was decidedly an open
question,

At the same time we wanted the circuit to be as
simple as possible, to use components we could
reasonably expect to find at amateur supply
houses, and to involve only construction which
could be readily duplicated in the average ama~
teur workshop. To a large extent this eliminated
consideration of anything special in the way of
Jow-loss tank circuits, since these are usually
somewhat difficult to construct and call for hard-
to-get materials. We wanted to avoid even the use
of the popular linear circuits if possible, partly
hecause copper tubing or pipe is not so easy to
find these days, but chiefly because such circuits
are awkward things to have in portable appara-
tus.

The results of an inquiry into the receiving tube
situation, particularly those replacement types
as likely to be found on music store shelves as in
jobbers’ warehouses, were rather disappointing;
none of the types we expected would have the
best possibilities were among the leaders in
volume — or even near them. Of the volume
group, only a few could be considered at all; the
others, even in pairs, were not capable of carrying
the plate current or dissipating the power — and
we had no illusions that very much of the power
put in would be coming out as r.f. Even at low
frequencies an oscillator with any pretense to
stability does not operate at high overall efficiency
— 50% is a very good figure — and we were
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plate current would start to climb, and once
started there was nothing to do but shut down
and wait for the tube to cool off.

And the old-fashioned high-C tank circuit
proved to be the answer to the question of im-
proving frequency stability — once the tank is
made really high C. In the final circuit the tank
condenser is a 100-uufd.-per-section double unit,
and nearly all the capacity is used. It is possible
to get more power output by using less capacity,
but only with the inevitable accompaniment of

Fig. 1 — Qscillator circuit diagram.

Ci1 — 100 ppfd. per section (Hammarlund MCD-100-S

) or Millen 24100).

Ca — 3-30-gufd. padder (National M-30, Millen 28030,
Hammariund MEX, ete.).

Cs ~— 50-uufd. midget mica.

Ca ~— 250-yufd. midget mica.

Ri— 15,000 ohms, 14 watt.

Ly — See Fig. 2.

RFC — 114.inch winding of No. 28 d.s.c. on 1{-inch
polystyrene rod, no spacing between turns
(Ohmite Z-1 chokes satisfactory).

trying to work at 112 megacycles with tubes
designed for the audio region.

Yet oddly enough the tube we finally decided
had made the best showing, after many tests
with all kinds of receiving tubes of sufficient (and
insufficient) power capabilities, in and out of the
high-volume group, turned out to be one of the
common ones — the 6V6GT. Used as a triode,
with screen and plate connected together, it not
only worked better than any of the others but
had one important operating advantage which
most of them lacked — it would run along under The oscillator is built in a small metal box, with only
full input of 15 to 18 watts for hours on end with  the tube, power plug and antenna posts on the outside.
no upvard-creeping plate current, Tho others, e gnal ol o the op jusk o e Jf of th be
even those with higher plate dissipation ratings, ipeited hole on the left edge allows screwdriver adjust-
could run only a relatively short time before the  ment of the tank condenser.
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Here are the first of your Civilian Defense apparatus designs = a low-powered 2%2-meter
oscillator of satisfactory stability and an aceompanying modulator — as forecast in our No-
vember editorial. While obviously any satisfactory power supply can be used, we shall give
you next month sister units for 6-volt and 115-volt sources. The first receiver design is
nearly done and is coming up soon. Some recommendations on antennas and feeders are
found in another article in this issue. )

These apparatus designs are the first of a family of ARRL-recommended designs for
OCD work. Since you can’t build everything at once, and since speed may prove important,
we are not waiting for the whole family to be assembled == we’re presenting them as fast as
they are ready. Each will comply with the fundamental considerations outlined in the arti~
cle this month, ‘“112-Mc. Emergency Gear,”” which you should read before studying this
article.

For further background, see ‘““The Amateur and National Defense,”’ page 7, November,
and the Operating News the past couple months, This country needs, in the hands of its
amateurs, many thousands of movable self-powered u.h.f, stations for ham participation in
civilian-protection work. You should equip yourself with some such apparatus, to be pre-
pared to do a possibly vital communications job for your own home community. These
designs, and their companions now in process, are intended to give you the needed help.
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greatly increased wobbulation. The change in
frequency with changes in plate voltage is some-
what difficult to meusure accurately at 112 Me.,
and even more difficult to interpret in terms of
channel width when both amplitude and fre-
quency modulation are taking place. Qualita-
tively, the effect can be evaluated by observing
the distortion which occurs when the signal is
passed through amplifiers of varying band width
at the receiver. For this purpose we used a Halli-
crafters S-27 receiver, which has a “sharp” if,
channel with a band width of the order of 50 ke.
at ten times down, and & “broad” channel in-
tended for wide-band f.m. reception, Using ampli-
tude-modulation reception, the quality of repro-
duction was equally good on either the sharp or
broad if. positions with the tank-circuit L/C
ratio finally used, indicating that the signal was
not appreciably exceeding the band-width of the
sharp channel. Ordinary modulated oscillators
are obviously distorted (when understandable at
all) even with the broad i.f.; better reception is
obtained with f.m. detection, a certain indication
that the carrier is being splattered around so
much that proper a.m. detection can not take
place.

The conditions under which a low-power oscil-
lator must work are particularly unfavorable,
since the greatest frequency change takes place
at quite low voltages, As an illustration, measure-
ments showed that the curve of frequency change
versus plate voltage was fairly linear from well
above the operating d.c. plate voltage (as high as
it could safely be carried towards double plate
voltage) down to the region of 100 volts or so;

.88 the voltage was.lowered still more the rate of
change in frequency continually increased, be-
coming very high indeed near the minimum plate

voltage which would maintain oscillation. De-
pending upon the operating conditions, anywhere
from 509, to 809, of the total frequency change
occurred in the low plate-voltage region, which
in practice would correspond to modulation (in
the downward direction) above 75%. A small
reduction in modulation percentage therefore
makes a considerable change in the width of the
channel occupied by the transmission. Also, 100%
modulation really ought not be considered unless
the oscillator is capable of maintaining oscillation
right down to almost zero plate voltage. Few
uw.h.f. oscillators are eapable of even approaching
this condition, let alone maintaining linearity of
output in the low plate-voltage region. The conse-
quence is that the bad effects of overmodulation
and the worst frequency modulation oceur in the
75~100%, modulation region.

Fortunately, however, the average voice modu-
lation is below 759, even when the random peaks
are 1009 or over, Also fortunately, the additional
sidebands caused by the higher modulation per-
centages are of relatively low amplitude since
they occur at low instantaneous plate voltages.
The splatter they cause is of noticeable propor-
tions only when the signal is strong at the receiver,
and with an oscillator of good stability will not
extend outside the area in which the rush is sup-
pressed by the carrier, in reception with a super-
regenerative receiver. In addition, it is possible
to use to advantage the lop-sided character of
speech waves? by making the peaky side do the
upward modulating, thus lowering the downward
modulation percentage and keeping the splatter
within bounds. By the simple process of observing
the width of the signal, including splatter, then

2 GGrammey, ** Lop-Sided Speech and Modulation,” QST,
February, 1940,

¢

Looking into the oscillator
from the antenna-terminal side.
‘The grid choke is in the npper left
corner, with its “hot” end sup-
ported by a small ceramic stand-
off. The plate choke is partly
visible in the lower right corner;
it is mounted endwise on a ce-
ramic standoff. The l-turn an-
tenna coil can be seen mounted
on the antenna terminals.,

¢
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Fig. 2 — Tank inductance construction. This draw-
ing is full size and may be used as a template.

reversing the connections of the output winding
of the modulation transformer and observing the
signal width again, it is possible to decide which
polarity gives the best results in this respect.

The Oscillator Circuit

The oscillator circuit of Fig. 1 is down to bare
essentials. Tuned cathode circuits, filament
chokes and the like, seemingly helpful and often
necessary in earlier versions, were gradually
eliminated until it was finally found possible to
dispense with them altogether with no loss of
performance. The by-pass condenser across the
heater proved sufficient to clean up a slight tend-
ency toward r.f. in the filament wiring. The r.f.
chokes are necessary but not especially critical
as to dimensions. The grid condenser capacity
specified was found to be optimum after consid-
erable experimenting with variable values. The
excitation control condenser, Cy, proved to be an
important addition to the circuit, improving both
output and stability when properly set.

The tank circuit consists of the balanced con-
denser, ¢ and the U-shaped metal piece whose
dimensions are given in Fig, 2. This “coil” was
designed to have as much surface area as possible,

thereby reducing resistance and losses, and also -

to provide the lowest possible contact resistance
where it connects to the condenser. Original ex-
periments were with inductances of copper tubing,
but we were especially anxious to avoid the losses
caused by concentration of current at condenser
plates which become relatively large in high-C
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Inside the oscillator unit. The tube socket is placed
so that the plate prong is directly above the left-hand
tank condenser stator terminal, making an extremely
short plate connection. The grid condenser forms the
connection between the grid prong and the right-hand
stator terminal. The positions occupied by the excita-
tion condenser and grid leak are plainly shown in this
view.

circuits,® and it proved to be a difficult job to
solder the tubing in such & way that it would
make contact with all the stator plates. A blow-
torch was needed to get sufficient heat, and when
the joint became hot enough to make solder
flow freely the stator assemblies tended to col-
lapse.

The ends of the U-shaped inductance fit under
the stator-plate assemblies, which in the types
of condensers specified are provided with flat
holding plates to which the individual condenser
plates are soldered. The slots in the ends of the U
allow the inductance to be slid in and out
to adjust the L/C ratio over a small range. By
this means the current to each individual plate
almost always comes directly from the coil; there
is little necessity for plate-to-plate r.i. current
flow. To assemble the tank circuit the condenser
must be dismounted from the base, and washers
about the same thickness as the metal of the tank
coil inserted between the base and the rotor sup-
ports, thereby raising the rotor to correspond
to the increased height of the stators. It is not
difficult to replace the stators so that the plate
spacing is as uniform as it was originally. If the
inductance is made exactly as specified the slotted
ends should come within about 3{gth inch of the
far side of the base to give the proper frequency
range. ‘

3 Peterson, * High-Q Tank Circuits for Ultra-High Fre-
quencies,” Q@ST, September, 1939.




'The modulator unit. The output transformer is at the
left and driver transformer at the right. Controls along
the front chassis edge are send-receive switch, "phone-
e.w. switch, key jack, microphone battery switch, and
gain control. The microphone jack is on the right hand
edge, around the corner from the gain control.

The inductance shown in the photographs was
eut from a small piece of serap sheet copper some-
what less than }{4th inch thick. A duplicate in-
ductance made of aluminum also worked well.
The metal shouid have low resistance, although
its thickness is of no importance except for me-
chanical stiffness. If brass or iron is used it
should be copper or silver plated to a thickness
of a few thousandths of an inch so that the thin
layer in which the current flows will have mini-
mum resistance.

The oscillator is assembled in 2 3 by 4 by 5 inch
metal box as shown in the photographs. The
various views should make the construction ob-
vious. Chief considerations were to keep the grid
and plate leads short, to which end the tube socket
is mounted directly above the plate section of the
tank condenser, with the latter just far enough
helow the plate prong to allow room for soldering
a connection, and to keep the tank inductance as
near the center of the box as possible so its flat
sides will be well spaced from the steel side plates
of the box. This spacing is accomplished by
mounting the condenser on a l-inch ceramic pillar
fastened by a machine serew at the center hole in
the base. The other end of the pillar is fastened to
the side of the case. On the same side directly
below is the r.f. output terminal assembly. The
antenna pickup coil is a 1-inch diameter single
turn of No. 14 wire covered with spaghetti tubing,
The coupling is adjusted by bending the support-
ing leads to bring the turn closer to or farther
away from the tank inductance. The coupling is
ordinarily rather close, physically, because of the
peculiar shape of the field about a tank inductance
of this construction. :

The tank condenser is screwdriver-adjusted, a
slot being sawed in the end of the shaft. We pre-
ferred this method to an ordinary knob because
we felt it was unlikely that the frequency would
have to be changed frequently enough to warrant
a special control, and also because it prevents
accidental frequency changes. The rotor shaft
of the condenser cannot be grounded since the
circuit is not actually balanced; grounding the
rotor changes the excitation and reduces the out-

EXT BATT. FEMALE
||i l T3 TO
v R TRANS
w Ve 52
SN, onetd
i o
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Fig. 3 — Modulator circuit diagram.

Ty — Class-B output, 6N7 to 5000-6000 ohms (Thor-
darson T19M13 or equivalent).

Ji — Open-circuit jack.

Ja — Closed-cirenit jack.

&1 — S.p.s.t. toggle switch.

C1 — 10-pfd. electrolytic, 50 volts.

Ry —- 0.5-megohm volume control.

Rz —- 2000 ohwms, 1 watt.

Ty — Single button microphone to grid transformer
(Stancor A-4706 or equivalent).

T3 — Clags-B driver, 6J5 to 6N7 (UTC S8 or equiva-

lent),
18

83 —4-pole double-throw rotary switch ({Yaxley
32427 or equivalent).

Ss — S.p.d.t. toggle switch.
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put to negligible proportions. For this reason the
rotor-to-case capacity should be kept as low as
possible — another reason for mounting the con-
denser on a stand-off insulator.

The plate voltage is fed to the tank circuit near
the center of the U. It is not necessary to find the
exact nodal point (although this can be done if a
receiver which will give a c.w. beat note is avail-
able, by tapping a small screwdriver along the
tank to find the spot which gives the least change
in frequency) since the plate choke is effective in
preventing r.f. leakage. The lead from the cathode
to ground should be as short as possible and made
of heavy wire, likewise the lead from the grounded
filament pin. The same connection may be used
for both, and also for the No, 1 pin.

Aside from the points discussed above, we have
found only one constructional precaution neces-
sary — the excitation condenser (s, should be
mounted in such a way as to keep it as far as
possible from the plate section of the tank con-
denser, In one version we had it between the two
condenser sections, und the output was unac-
countably below normal until the condenser was
moved to its present position. The reason for
this is not clear.

Oscillator Adjustment

The ouly adjustments to be made are to deter-
mine whether the frequency range is correct and
to set the output coupling and excitation for maxi-
mum stability and output. The tank inductance
will be properly adjusted when it is set (by sliding
the ends in and out under the stator-plate assem-
blies) so that with the condenser at maximum
eapacity the frequency is between 111 and 112

megacvcles The frequency may be measured bv
using Lecher wires as outlined a few months ago.*
The output may be judged by connecting a dial
light (150-ma. size or larger) to the output termi-
nals, when varying the coupling and adjusting
(s will readily show the optimum settings. The
stability is more difficult to check unless a 112-Me.
superhet is available. However, the maximum
stability is obtained when the capacity of C»
is set at the largest value which will give good
output, and it is advisable to adjust Cq by first
increasing its capacity to the point where the
output drops off and then decreasing it just to
the point where the output comes back to normal.
As the capacity is decreased still more the output
should decrease somewhat.

With normal operation the plate current, with
load, should be between 50 and 60 milliamperes.
The exact value will vary somewhat with indi-
vidual tubes, and if it tends to be outside these
limits it may be regulated by using a slightly dif-
ferent value of grid leak, larger values giving
less plate current and vice versa. The current will~
drop a few milliamperes when the load is re-
moved.

To adjust the coupling for working into a
600-ohm line, a 1-watt resistor of 500 or 600
ohms may be used as a load. To indicate current.
through the resistor a 60-ma. dial light may be
connected in series with it. A 150-ma. lamp also
may be used, but is a less convenient indicator
since it glows only dimly. The coupling should be
adjusted for maximum current.

4 A Lecher-Wire System for U. H. Frequency Measure-
ment,” @ST, October, 1941.

(Continued on page 68)

L4

Underneath the modulator
chassis. The microphone trans-
former is mounted on the chassis
edge alongside the microphone
jack. The power plug and the
two outgoing power sockets for
the transmitter and receiver are
mounted on the rear edge of the
chassis (bottom edge in this
view). Terminal strip for an ex-
ternal microphone battery is on
the left-band edge. ‘Yhe Hash-
light cell microphone battery is
held in place by a metal strip;
the cells are protected from
accidental short-circuit by a
piece of thin fiber or cardhoard
bent in a “U” to cover the
terminals.

¢
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‘Fuking it on the mill,

©On the dock at Gallups Island.

Automatic tape code transmitter,

(rallups Island Radio Club Puts on a Show

Maritime Service Radio School Exhibit Feature of New England
Division Convention

BACK in the June, 1941, issue, QST
carried an article announcing the establishment
of a resident radio school at the U. 8. Maritime
Service Training Station at Gallups Island. So
widespread was the interest in this announce-
ment that numbers of amateurs took advantage
of the opportunity to earn while learning radio op-
erating under almost ideal conditions, and the
school has proved itself a successful effort not
only from the standpoint of the training pre-
‘sented but also of enroliment.

This is in the nature of a report on the project
to date, occasioned by the successiul participa-
tion of the school and the Gallups Island Radio
Club in the New England Division ARRL Con-
vention held in Boston, October 18th.

The Gallups Island participation in the con-
vention was threefold, including (1) an inspection
trip by the conventioneers to the school, (2) an
elaborate $6000 exhibit occupying approximately
500 square feet near the main entrance to the
ballroom, and (8) participation in the general con-
vention activities by 61 members of the Gallups
Island Radio Club.

At 10 A.m, the first trip to the school was made,
the visitors proceeding to the dock by car, where-
upon they were carried by the cutter, Yeaton, out
to the Island. There they saw the equipment and
methods described in the June QST article. This
trip was a conspicuous convention highlight,

exhibit could accommodate approximately 50
persons, and they were filled to capacity through-
out the day and night as the 1200 amateurs at-
tending the convention crowded through. One
booth contained & display of radio equipment
such as is used in the Maritime Service, including
a complete lifeboat transmitter and eight re-
ceivers, together with photographs of the school
and a large colored chart depicfing the various
segments of the electromagnetic spectrum.

The other booth showed the system of code in-
struction and operating facilities provided aft the
school, in the form of a typical code table with
eight operating positions. Complete operating
facilities were provided, with automatic code
transmitting equipment, radio receiver connec-
tions to the code tables, loud-speaker, ete.

Visiting New England Division hams were able
to sit down at the operating positions and test
their skill at copying on the “mill” from the auto-
matic transmissions, as well as talking with each
other through the inter-position circuits pro-
vided. A third channel constantly carried signals
from the rack-mounted receiver which was con~
tinuously manned by an amateur operator. Hun-
dreds of hams took advantage of these facilities,
including no less than fifteen YL's.

Throughout the convention the Maritime Serv-
ice uniforms of the G.I. Radio Schoolstudents, dis-
tinguished by a white circled shield on the sleeve,
were conspicuously present. They were to be seen

The two booths housing the Gallups Island

Maritime equipment display by the G.1. school at the New England Division ARRL Convention.
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at all the meetings, at the long tables in the main
ballroom allotted to the various amateur bands
where the occupants of those bands congregated,
and in the contests — particularly in the contests!
Members of the G.I. ¢lub took prizes in every-
thing from the liar’s contest and baby bottle
contest to the code receiving competition. To
show the extent to which students come to Gal-
lups Island from all over the country, the list of
G. 1. convention prize winners includes W6RWQ,
W2KTR, W2MEM, WOOMU, W8VWN, WRVSF,
and WOJLD,

Actually, the Gallups Island Radio Club in-
cludes calls from all districts, held by the 89
licensed amateur members enrolled at the time of
writing. A recent check showed eight Wl’s,
twelve W2's, eight W38’s, six W4’s, twelve W55,
seven W6’s, three W7’s, ten W8&'s and no less
than twenty W9's,

"The officers of the G.I. Radio Club are: Jared
Smith, W3HDH, president; W. B. Marsh,
W2KTR, chief operator; J. A. Jolly, W6RWI,
vice-president; Vicent Peduto, WIMKL, QST
correspondent; Bill Olson, W6RWQ, chief tech-
nical adviser; and Joseph Quinn, W9GZZ, secre-
tary-treasurer.

Plans are now being made for the installation
of an elaborate amateur station at the school for
the use of the Radio Club, capable of operation
on all the ¢.w. bands. Plenty of activity is antici-
pated when this station gets going, not only by
the students but by the amateurs on the instruc-
tion staff of the school as well. Most of the latter
have found themselves too busy to put up sta~
tions of their own since landing on the Island but
they promise to give the club station a workout.

The membership of the club is naturally in a
constant state of flux, with members graduating
and new arrivals joining up. During a typical
week a total of 26 of the 206 students under in-
struction were released, about a third of them
going directly into the merchant marine. Thirty-

‘The Gallups Island Radio Club, a live and enthusias-
tic aggregation of hams representing every U. S, call-
letter area. There are 83 of them in the picture.

two licensed operators were available for assign-
ment., Those remaining were grouped in a total of
six classes, averaging about 35 men each. Five
such classes have already been graduated. New
classes are begun every six or seven weeks.

Their activity at_this convention showed that
the hams taking the Gallups Island training
course have lost none of their amateur spirit.
They are training to become commercial oper-
ators in an atmosphere of strict Coast Guard
discipline, but they are still hams at heart.

They’ll be better hams for the training they
are receiving, though — and better men, as well.
They’ll know a lot more about radio operating
and technique than they did before, and on top of
that they’ll have learned lessons in discipline,
self-reliance and manliness that will be invalu-
able to them in later life.

(lode-instruction table set up in Gallups Island exhibit where conventioneers tested code ability.
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» WHAT THE LEAGUE IS DOING x

ELECTION NOTICE

To all members of the Southeastern
Division:

You are hereby advised that no eligible
candidate for Southeastern Division alternate
director has been nominated under the recent
call. By-Law 21 provides that if no eligible nom-
inee be named, the procedure of soliciting and
nominating is to be repeated. Pursuant to that
by-law, you are again solicited to name a member
of the Southeastern Division as a candidate for
alternate director. See the original solicitation
published at page 30 of September QST and page
21 of October ST, which remains in full effect
except as to dates mentioned therein: nominating
petitions must now be filed at the headquarters
office of the League in West Hartford, Conn., by
noon E.8.T. of the 20th day of January, 1942.
Voting will take place between February 1 and
March 20, 1942, on ballots to be mailed from the
headquarters office the first week of February.
The new alternate will take office as quickly as
the result of the election can be determined after
February 20, 1942, and will serve for the remain-
der of the 19421943 term.

You are urged to take the initiative and file
nominating petitions,
For the Board of Directors:
K. B. WARNER,

November 3, 1941 Secretary

ELECTION RESULTS

Direcrors Arledge, Norwine, McCargar
and Shelton have been declared reélected direc-
tors from their respective divisions without the
need for balloting by their memberships, they be-
ing in each case the only eligible candidate named
by their gangs in the autumn election of 1941, In
both the Atlantic and Dakota Divisions balloting
is now going on between s multiplicity of candi-
dates for both director and alternate, and the
Southeastern Division will have to approach
again the job of selecting an alternate, but in the
other four divisions balloting is not necessary.
Here is the way it went:

DELTA

Mzr. Arledge and W5CPV were both nominated,
but the latter was found ineligible under the by-
laws, leaving the election to Mr. Arledge. The
Delta has a new alternate in the person of B. G.
Lowery Smith, WADEP, of Memphis. He was the
only candidate named and was, therefore, de-
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clared elected for 1942-1943. Mr. Smith, our
former Tennessee SCM, is an RM and ORS and
Tennessee SNCS for AARS. His business connec-
tion is with the Memphis light, gas and water
facilities’ accounting department.

MIDWEST

‘The Midwest nominated only WOEFC for reap-
pointment as director, but it now has a new alter-
nate. WOKEF was nominated for that post but
was found ineligible under the by-laws, and
WOOUD had the bad fortune to have her petition
arrive at West Hartford too late. This left the
field without balloting to William H., Graham,
WOBNC, of Omaha. Bill Graham is a well-known
newspaper man on the Omaha World-Herald,
where he has been for twenty years. He has been
Mr. Norwine’s agsistant director for Nebraska the
last four or five years, 5o he knows the job well.
He has held various offices in the radio clubs of
Omaha and has been prominent in the manage-
ment of conventions thrown in his city.

PACIFIC

The Pacific again nominated only W6EY for
its director, so he carries on. Elbert J. Amarantes,
W6FBW, continues as alternate without ballot-
ing, after the necessity of finding W6SG ineligible
under the by-laws.

BOUTHEASTERN

W4ASR was reélected without balloting, being
the only nominee. WAEBZ was named for alter-
nate but, unfortunately, wasn’t eligible as to con-
tinuity of membership. This leaving no candidate,
it is necessary to advertise anew in the South-
eastern, as will be found above in this depart-
ment. As the former alternate, W4EV, is now out
of the Division, it is hoped the boys will come for-
ward immediately with new candidates.

OMISSION, BOARD MINUTES

AN omisstoN has been discovered in the
minutes of the last meeting of the Board of Direc-
tors. See June QST, page 36, first column. Just
above the second paragraph from the bottom,
ingert the following:

Moved, by Mr. Shelton, that, to stimulate experimenta-
tion in the radio conirol of models, the League sponsor &
special license for the use of the 112-Me. band or small
portions thereof for this experimental work. But, after dis-
eussion, the motion was unanimously rejected.
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ARE YOU LICENSED?

When joining the League or renewing
your membership, it is important that
you show whether you have an amateur
license, cither station or operator. Please
state your call and/or the class of oper-
ator license held, that we may verify
your classification.

MISCELLANY

TuE number of amateurs continues to
grow, New amateur operator licenses issued by
FCC during 1941 have averaged 130 per week.
League membership grows too and the number
of membership copies of QST printed this month
is an all-time high. . . . Many hams are getting
tickets for not complying with the new rule on
signing, which requires the use of the calls of both
stations. The correct dope is on page 28 of August
QST. . . . At ARRL hq we are trying to compile
a roster of the amateurs serving in the defense
effort. It will be useful in future years — perhaps
you remember the resolution adopted on that
subject by the Board at its last meecting. We are
having great difficulty with this job; everybody is
s0 busy. We get many lists from units where we
have a good ham contact, perhaps in the person
of the commanding officer himself, but we know
they are only a small part of the whole. If you
can do anything about this, by reporting yourself
or your gang, please do so. We are interested in
civilians serving as experts and laboratorians in
the defense effort, as well as officers and enlisted
men in the services. Our estimate, by the way, is
that there are now about 10,000 amateurs serving
in defense communications work. . . . Wouldn't
it be a good idea if the War Department would
permit the establishment of amateur stations at
the new bases, to permit the personnel there to
exchange messages with home through mainland
amateurs?

05 YEARS AGO TH

. 'Far first anniversary of QST is celebrated
in December, 1916, with a T2-page issue, a three-
colored cover and a raft of interesting advertise-
ments,

There are several new “firsts.”” “Who’s Who”'
is introduced, the first candidates being 2FH and
6PN, The first article by “Dr. Radio” appears,
“Efficient Short Wave Transmitting,” practical
pointers on avoiding losses. Dr, Radio is a com-
posite of Maxim and Tuska (and, later, Warner),
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but this one seems to be pure Tuska. The first
QST constructional article appears, describing the
building of a short-wave regenerative receiver,
based on the Godley articles of the summer and
responsive to the feeling that amateurs need a
separate tuner for waves below 600 meters. This
article is destined to leave a powerful imprint
upon amateur radio, being the first description
of how the amateur could roll his own version of
the new regenerative tuners that have recently
appeared on the market. A single tuber, it has
shellacked windings on cardboard tubes, variable
antenna coupling, condenser control of regenera-
tion, a tapped secondary but no secondary tuning
condenser.

AT.&T. has recently inaugurated coast-to-
coast wire telephony, and Mr., Maxim proposes
an attempt at a transcontinental relay, prophesy-
ing great honor to the amateurs who successfully
handle the first relay message and its reply on
the same night. Ranges are lengthening, shown
not only in “Calls Heard” but by specific re-
ports. 9IK and 5ED, 1100 miles apart, have
worked for an hour, and 8NH has worked the
same distance to a ship in the Gulf., 2LK on
Yong Island is handling traffic direct with 91K,
Chicago, but Trunkline Manager Hebert com-
plaing that this lure of DX interferes with the
keeping of close-by schedules for reliable mes-
sage-handling. J. C. Cooper, Jr., uf Jacksonville
(now vice-president of Pan American Airways)
and W. T. Gravely (now W3BZ) are appointed
district superintendents, and 8. Kruse at Law-
rence, Kansas, is local manager for the eastern
end of Trunkline B, Portland-Cape Girardeau.
6EA reports the reception on galena of a Jap
coast station on 3000 meters, a battleship in the
Atlantic on 750 meters.

The League has decided that it cannot support
itself on donations and the sale of callbooks, and
has set dues at $1 a year. (QST is separately
owned.) The Old Man, with “Rotten Ground-
Leads,” gives point to the perpetual argument on
where a ground begins and ends, The Marconi
Company is suing the government for a million
dollars, alleging violstion of patents by Army and
Navy stations. “New Apparatus” reports the
appearance of the Paragon RA-6 tuner, the most
famous ham receiver of all time. A San Antonio
amateur has been arrested for deliberate inter-
ference with Fort Sam Houston. Charles A.
Service, Jr., of Bala, Pa. (later to be vice-presi-
dent, now W4IE), wins first prize in @S87T"s first
subseription contest, a deForest detector. John
M. Clayton, 5BV, serves notice that up to Octo-
ber Ist he permitted 5XO to use his call, and so
cannot tell which reports relate to his own signals.
“Mr. K. B. Warner of Cairo, IlL, has dismantled
his set at 9JT and has entered into a partnership
with 9FW. The relay work for that vicinity, in-
cluding test messages, will be handled by Mr.
Warner at 9FW henceforth.”



o For the Qunion (onstructor —
Meter Shunts

A Convenient Way of Cutting the Cost of Transmitter Metering

Iy
l. 0 most of us, meters are expensive, but

necessary, items which contribute nothing to the
power output of the transmitter. T'o spread their
usefulness as widely as possible, it is common
practice to arrange the circuits so that one or two
meters may be switched from circuit to circuit,
thereby permitting them to do the work of sev-
eral meters, The switching is usually done with a
multitap switch or a system of plugs and jacks.

One of the difficulties Which arises with this
scheme of things is that the currents flowing in
the various circuits to be checked vary so widely
that it is impossible for a single meter to do a
completely satisfactory job in all cases. For in-
stance, & meter which will handle a plate-current
range of 300 to 500 ma. for the final arnplifier will
be of hardly any practical use in checking the
3-ma. grid current of an 807 driver. This disad-
vantage may be al-
most completely
overcome by select-
ing a meter with a
sufficiently low scale
to permit reading the
lowest currents with
reasonable  sccuracy
and then placing
multiplying shunts
across the meter when
the higher currents hv —BlAS
must be checked. As A B
many shunts as de-
sired may be made up with copper wire for a few
cents each. It is much more sensible to purchase
one meter of decent size and quality than to try
to get along with several cheap meters of inferior
quality.

The original meter range to be chosen had best
depend upon the maximum range desired, allow-
ing sufficient leeway so that the meter pin will

7o + sides
of shunts

Jo - sides
af shunts

Fig. I-—Methods of switching meter. A4 — Two-
gang multitap switch for several circuits. B —- Simple
d.p.d.t. toggle switch for two circuits.
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not bang up against the pin if the high-power
stage happens to be detuned momentarily. Since
a scale multiplication of 10 removes the neces-
sity for mental calculations when the shunts are
in use, meters with original scales of 10 ma., 25
ma., 30 ma., 50 ma. and 100 ma. should be pur-
chased when the maximum currents to be checked
are 100 ma., 250 ma., 300 ma. or 1000 ma., re-
spectively. A current of 2 ma. may be read with
quite good accuracy on a three-inch meter with
4 scale as high as 50 ma. In a pinch, even a 100-
ma. meter may be used. However, if currents
in excess of 500 ma. must be checked, along
with small currents, a meter with a scale of 10
ma. may be provided with two shunts, one of ten
times increasing the range to 100 ma. and
one of 100 times increasing the range to 1000

(i 5%1 T

:
3

i
3 Shunt «Sﬁuni -
2 BIAS
-t + I ¢ Shunt
+
C D

Fig. 2 — Circunits showmg placement of shunts for
metering various circuits. A — For reading plate cur-
rent (high insulation required). B ~ For reading grid
current (high insulation required if fixed bias over 200
volts). € - For reading cathode current. D — For
reading cathode current with filament-type tube. E —
For reading grid current (eliminating necessity for high
insulation.)

Switching Systems

The usual meter-switching system involves the
use of a two-pole, multicontact switch, as shown
in Fig. 14, although & simple d.p.d.t. switch may
serve where only two circuits are considered, as
shown at B, The meter terminals are simply con~
nected between the two poles of the switch, while
the shunts connect between corresponding pairs
of contacts. If the shunts are connected in the
high-voltage sides of the circuits, as shown in Fig.
24 and B, the switches must have good insulation
to ground and between contacts. If they are con-
nected in the ground circuits, as shown in Fig.
20, D and E, ordinary low-voltage insulation will
be satisfactory. The disadvantage of the connec-
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Fig. 4— Right and wrong ways to con-
nect meter shunt in circuit. .4 — Right.
B —~— Wrong, C-—1In a switching system,
the shunts and circuit connections are
made directly at the switch terminals.

tions shown in C and D is that the meter reads
total cathode current, which includes grid and
sereen currents as well as plate current. It is,
therefore, necessary to make mental subtractions

Experimental
~Shunt

Fig. 3-~Set-up for adjusting copper-wire meter
shunt.

of grid and screen currents in order to arrive at
the true value of plate current. This will not often
be considered a particular hardship if grid and
screen circuits are also metered. Most modern
medium- and low-power tubes operate at grid and
screen voltages which will not exceed the break-
down-voltage ratings of ordinary tap switches.

One other disadvantage of low-voltage meter-
ing occurs in the case of filament-type tubes which
require individual filament transformers for this
type of metering. In many cases, only the tube or
tubes in the final amplifier are filament type and,
therefore, no difficulty will result.

Construction of Shunts

The action of meter shunis depends, of course,
upon the principle that currents through two par-
allel resistances will divide in inverse proportion
to the resistance of each branch. One of these
resistances is represented by the internal resist-
ance of the meter itself, while the other branch
is the shunting resistance. Therefore, if we wish
to wind a resistance which will multiply the orig-
inal scale of the meter by ten, we shall want to
shunt the meter with a resistance equal to one-
ninth of the meter resistance. Then, when the
shunt is placed across the meter, nine-tenths of
the total current will flow through the shunting
resistance, while one-tenth will flow through the
meter itself. Thus, when the meter reads full
scale, we shall know that the total current flowing
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in the circuit is ten times that indicated by the
meter,

For multiplications other than ten, the resist-
ance of the shunt will always be equal to 1 divided
by one less than the multiplier figure desired,
times the resistance of the meter. A multiplier of
three will require a resistance of 1, divided by 3
minus 1, or ¥4 the meter resistance.

Meter resistances vary from about 8 ohms for
the 10-ma. range to 0.3 ohm or less for the 100-
ma. range. It is, therefore, perfectly feasible to
wind the shunting resistances with ordinary cop-
per magnet wire, since the maximum required for
a multiplication of 10 will be 14 ohm or less. Wire
tables show the resistance per thousand feet for
any size wire, as well as the current-carrying ca-
pacity. Since large windings are not required, it
will be safe to select & wire one size smaller than
that listed in the tables for 1000 ¢.m. per ampere.
For ten-times shunts, No. 30 will do for a 10-ma.
meter, No. 26 for a 25-ma. meter, No. 24 for a 50-
ma. meter and No. 22 for a 100-ma. meter. No. 22
should also be used in the 100-times shunt for in-
creasing the range of a 10-ma. meter to 1000 ma.
Approximately 3 ft. of No. 30, 26 and 24, or about
2 ft. for No. 22 will be required for the ten-times
shunts. The 100-times shunt for the 10-ma. meter
will require less than 4 inches of No. 22. It is best,
however, to start out with a somewhat longer
length of wire.

Calibration

The shunt may be adjusted to the right value,
of course, by connecting & meter with the desired
scale in series with the shunted meter and adjust-
ing the shunt to make the shunted meter read the
same in a circuit. However, we are assuming that
several extra meters are not available and the
single meter may just as easily be calibrated
against itself. To do this, the meter to be shunted
should be connected in series with a 1.5-volt bat-
tery and a resistance of 150 ohms for the 10-ma.
meter, 60 ohms for the 25-ma. meter, 30 ohms for
the 50-ma. meter or 15 ohms for the 100-ma.
meter. The circuit is shown in Fig, 3. A variable
resistance is, of course, very convenient, but if

(Continued on page 74)
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U. 3. A. CALLING

*

REGISTRATIONS WANTED!

HongsTLy, fellows, you never saw any-
thing like the call that exists to-day for qualified
amateurs. On every hand there is a need for an
immense number of radio people of almost every
category. We are beleaguered with requests from
innumerable quarters of the defense effort, some-
times for a particular kind of expert, sometimes
for a dozen or s hundred or 2000 men at & clip for
some special kind of a job — officer candidates,
guys who know how to grind crystals, a soldering
expert, an administrator who can codrdinate all
the so-and-so work at all the university labs, ete.
Nothing surprises us any longer —— except the
small supply of names.

We cun put any well-qualified amateur in the
way of & good job., Uncle is calling, and as the de-
fense gearing-up increases, it becomes more im-
portant for skilled amateurs who are open to &
change in employment to let us know of their
availability. All you ordinarily read about in this
column are the quantity jobs, where scores of
men are wanted. The individual jobs are a dif-
ferent story. Some of them are very good - up
to $4600, $5000 or $5200 for the right man, or
ranks up to Major and Lt. Commander. He has
to be good, of course— maybe a physicist,
maybe a mathematician — but for many it will
be & rung up the ladder, as well ag first-hand
acquaintance with new things that are nothing
short of marvelous and which will be the basis
for much of the new art of quieter days to come.

We want registrations, so that we can lead
members to defense posts that are crying for
smart hams, Wherever you fit in radio to-day,
the chances are that we can help you to some-
thing more interesting and better-paying, and
hoth of us will be helping Unk too. At the least,
it won’t hurt you to look over the offers. All we
need is a little dope on your qualifications. See
the questionnaire on the next page. If you're
possibly available, FILL IT OUT TO-DAY!

ELECTRONICS TRAINING

'THROUGH the codperation of the U. 8.
Office of Education, the T. 8. Signal Corps, the
Massachusetts Institute of Technology, and
forty selected colleges, a plan has been worked
out by George W. Bailey, president of the ARRL,
called the Flectronies Training Plan. This plan
provides for the special training of students in
electronics and should furnish trained men next
June who will be qualified for commissions in the
Signal Corps and for positions in industry.
Graduates with amateur radio licenses will be
preferred.
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Forty of the largest colleges in the country
were invited, and all accepted, to send professors
from their electrical engineering or physies de-
partments to attend an intensive three-weeks’
course, starting October 27th, at M.L.T., dealing
with the subject of ultra-high frequencies. The
instructors will return to their respective insti-
tutions and offer a similar, but more detailed,
course to seniors enrolled in the electrical engi-
neering and physics departments. Physical ex-
aminations will also be given those students inter-
ested in applying for & commission in the Signal
Corps, so that when they graduate in June, they
will be ready to be commissioned as second lieu-
tenants immediately and go on active duty.
Those who do not wish to accept a commission
or who could not pass the physical examination
will be ready to take positions with industrial
firms.

The inspiration for such a plan and the hearty
response of all concerned arose from the realiza-
tion of the great need in this country for men
with training and experience in ultra-high-fre-
quency and cathode-ray activities.

NAVAL RESEARCH LARBORATORIANS

Tae Naval Research Laboratory is
looking for additional personnel for its radio di-
vision. They need men who have sufficient radio
experience and educational background to qual-
ify for radio research and development work.
Their activities are so broad that they cover all
the various branches of the radio field — trans-
mitters, receivers, antennas, wave propagation,
electronics, direction finding, ete.

‘They need men all the way from smart hams to
physicists — the types of jobs, required qualifi-
cations and salaries varying with the man. This is
not cut and dried. It is on the basis of civil con-
tracts, individually negotiated. NRL has always
been an interesting place where the newer de-
velopments in the art are being worked out. Ama~
teurs with special skill and engineers interested
in development work could here find desirable
berths, some of them with very good salaries.
NRL has a comprehensive questionnaire for
which applicants should write in filing applica-
tion or soliciting further information. Address
the radio division, Naval Research Laboratory,
Anacostia Station, Washington, D. C.

SKILLED AMATEURS WANTED

Never before has the holder of an ama~
teur radio license been in such demand, particu-
larly if the amateur has had any college training
in either elecirical engineering or physics. Men
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Registration of Personnel Availability

INSTRUCTIONS
1) Read the adjoining item on ‘‘Registrations
Wanted.” If interested, file this form immediately
with ARRL, West Hartford, Conn. If you don’t
want to mutilate your copy of QST', make out your
own form on letter-paper following this same style.

2) This registration replaces the one of last

3) Keep our personnel department advised of
any change of address, and do this separately
from any notifications to our circulation depart-
ment.

4) Let us know if your situation changes so that
you are no longer interested in changing employ-
ment.

February, so far as personnel availability is
concerned. If you registered then and are still in-
terested in a new position, be certain to register
again on this form.

5) Your story is told chiefly by your report of
education and experience, so give complete de-
tails thereon.

Married?........ . Dependents?.......
Present ocoupation. . ... ..o i e e e
Bducation. . ... e e

For what kind of position do you wish to be considered:

BEngineering Operating Manufacturing
{71 Administration [} Supervisory [ Executive
1 Research [7] Hand equipment {1 Production superintendent

[ Automatic

{1 Crystal grinder

i_] Testing, engineering {1 Radio mechanie

{71 Drafting | S ST
L0170 =y TS K G
Preference for location?. . ...... ... i i Necessary salary §.............
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who have these qualifications are urgently
needed to apply for reserve commissions in the
Army and Navy and are also wanted for civilian
defense jobs in the War and Navy Departments,
with good salaries.

The positions under Civil Service involve work
in Washington for at least a year on details con-
nected with the radio-locator. If you have had
sufficient radio training and experience, a college
degree is not necessary for these Civil Service
positions.

If you have an amateur radio license, do not
let it lapse. Keep up your amateur activities; they
may stand you in good stead.

If you do not hold a license and are studying
electrical engineering or physics, the very best
thing you can do is to work for a license. Tt will
improve your chances for a good job.

Write to (George W. Bailey, National Re-
search Couneil, 2101 Constitution Avenue, Wash-
ington, D. C., for information regarding both the
commissions and the civilian jobs, stating at the
same time your qualifications.

INSTRUCTORS FOR ARMORED FORCE

TrE Civil Service invites applications for
radio-operating and radio-electrical instructors
at the Armored Force School at Ft. Knox, Ky.
Five grades ranging from $2000 to $4600, ap-
pointment generally at the junior grade but
rapid promotion possible. Instructors plan
courses, prepare text material, conduct classes —
operation and maintenance of mobile armored-
combat equipment.

Shop or technical experience, including some as
shop foreman or responsible instructor, is neces-
sary. For seniors, two additional years supervis-
ing others. Technical education may be substi-
tuted for some of the basic requirement of ex-
perience. No written test. Particulars and forms
from Civil Service secretary at any first- or
second-class post office or from the commission
itselfl at Washington. (See first paragraph, p.
28, November ¢ST.)
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'RSGB News

WE find amongst our W and VE members
great interest in the progress of the affairs of the
Radio Society of Great Britain under war-time
eonditions. We have had great pleasure in re-
porting recently the excellent progress of RSGB,
but we believe we can now do it much more
interestingly by reproducing the editorial of
Becretary-Editor John Clarricoats, G6CL, from
the September number of The T. & R. Bullelin.
It is swell news, which will cheer and inspire
everyone:

TWO SEPTEMBERS

With World War Number T'wo entering its third year, it
scems an appropriate moment to reflect awhile on the way
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the Society has stood up to war conditions. ‘L'wo years ago
this week, the Council met, and after the most careful con-
sideration decided that the work of the Society should be
continued. Following the meeting, a special message was
addressed to every member through the medium of this
Journal, The message opened with these words:

* War or no war, it ig our infention to carry on the work of
the Society to the very best of our ability. The pillars on which
the Soctety stands must not be allowed to crumble or decay, for
it 18 essential that when peace returns the organisation must be
strong and virdle, fully prepared to safeguard the interests of its
members.

* An smportant factor is to keep THE T, & R. BULLETIN
in exisience, and this we shall do 1with the codperaiion of our
many adveriisera who have promised their support. That its
size must be reduced will be obvious to all, but we shall continue
to publish articles and news of general interest, Topical infor-
mation will be welcomed, as will personal letters from our mem-
bers in the services. We hope THE BULLETIN will, more
than ever, be the ting link bet our bers
everywhere.’’

Little did we think, when that message was written, that
two years hence we should be electing new members at a
rate far in excess of any peak pre-war period, or that more
advertising space would be booked per issue than at any
corresponding period before the war, or that 22,000 copies
of the Society’s Handbook would have been sold in the two
intervening years, or that Society meetings would be
flourishing throughout the country. Yet these things, and
many others have come to pass.

At the outbreak of war the finances of the Soclety were
aound, as the result of wise administration on the part of
Couneil, but is there one among us who would have dared
to suggest that in September, 1941, the Socicty would be
able to record a credit balance three times greater than in
September, 1939? Yet such is the case,

This amazing progress has not been brought about by a
miracle, or by luck. Several factors are responsible. First,
members, especially those on active service, appreciative of
the fact that a strong Society is essential, have introduced
its work to their colleagues. Second, this Journal has pro-
vided a link between old and new members. The Service
features in particular have been appreciated, as have the
special series of Mathematics articles, and the Vade-mecum
contributions. Third, our advertisers have rallied to our
side in & manner which no member will ever forget.

Fourth, our Handbook has demonstrated to countless
thousands of non-members what can be done, by an ama-
teur organisation, to provide sound technical information
without frills. Last but not least Headquarters has been able
to effect economies, by operating in the suburbs of London
with a minimum of staff,

These factors are chiefly responsible for our remarkable
progress, but others have contributed. For example, Coun-
¢il, whose duty it is to direct the activities of the Society, has
met without fail every month, often during air raids. That
they will continue so to do is certain, for the work of the
Society must and shall go on.

The time is not yet ripe to refer to post-war operating
facilities, but the membership may rest assured that no
stone will be left unturned in the task of establishing broad
principles,

Let us hope that before another year has passed Peace
will have returned and with it those familiar sounds, ‘* Dah,
Dit, Dit-dit-dit, Dah,”

O

B Strays G

Since someone is always borrowing my copy of
The Radio Amateur’'s Handbook, | keep a copy of
the Spanish edition around the shack just to see
the expressions which result when the book is
opened by the unsuspecting borrower. Hi!

— W6ITH.
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Cutting Bias Supply Size and Cost

BY

Some pointers on minimizing the cost
of a protective bias supply, together with
an unorthodox but effective circuit for
biasing Class-B modulators.

SOME four years ago the writer under-
took the construction of a kilowatt *phone trans-
miftter, encountering no problems until it was
found that there was no room in the 714-foot
cabinet for another panel to accommodate g
heavy, well-regulated bias supply. To make a
long story short a supply was worked out that
met the requirements for space and was about
fifty pounds lighter, It has performed nicely ever
since — and at a good saving in cost.

The schematic diagram, Fig. 1, reveals the so-
lution. At first glance it might appear that the
dynamic characteristics of such a supply would
not fill the bill, but the oscilloscope gives & normal
trapezoid, so far as the writer can tell, at 1009
modulation.

The voltages across the bias supply, on the

~ Fig, I The combination bias supply used by
W4IS. The operating bias voltages are obtained by rec-
tified grid-current flow through R: and Rsa. The supply
furnishes protective bias only.

C1 —8-pfd. 450-voit elec-

J. D. BLITCH,* W41IS

plains why the condenser (3 is only 1 ufd; as a
matter of fact it may well be a mica capacitor of
about 0.05 ufd. since under operating conditions
it is only useful in smoothing r.f. pulsations. In
normal operation the final stage is driven to 80
or 85 milliamperes grid current and the voltage
developed across the series resistors Ry and Ry is
thus about 800 volts. By is normally at maximum
resistance and there is thus about 400 volts d.c.
across Ry The Class-B grids require approxi-
mately 260 volts bias for normal operation and
this is tapped off the resistor By. The transformer,
T, actually used is rated to deliver 70 ma. and
the unloaded output is something near 400 volts.
This was too high to permit operation as de-
seribed above, but 105 volts were available from
an autotransformer already incorporated in the
rig, so this reduced primary voltage was used in
lieu of a transformer of lower output voltage.
Under these conditions the 80 rectifier receives
less than rated filament voltage, but this is not
damaging to an oxide-coated filament and it was
found that the emission was more than ample.
This brings us to a consideration of the dy-

) trolytic. T

Gz — 30-ufd. 450-volt elec- =
trolytic.

Ca—1-nfd. 1000-volt paper. = 80

Ri, Rz — 5000-ohm adjust-

able, 50-watt.
L -~ 8 henrys, 100 ma.
Th1—Rated at 340 voltsd.c
at load of 60 ma.

grids of the 806 r.f. tubes and on the modulator
grids are shown on the diagram. These are
measured values under operating conditions. The
point to note is that the 400 volts developed across
the resistor B; under operating conditions is in ex-
cess of the peak output of the bias supply and in
normal operation the voltage supplied by the
transformer is thus completely overcome by the
excess potential rectified by the grids of the 806
final tubes. Thus no current is taken from the
supply under actual operating conditions, and it
has become nothing more than a protective de-
vice which is ready to act immediately upon fail-
ure of the excitation on the final grids. That ex-
* 43 E. Main 8t., Statesboro, Ga.
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namic performance of the modulator tubes. It is
evident that the modulator grids are going to do
some rectifying on their own account when driven
positive. The resistance accounted for by the
tapped portion of Ry is roughly 3000 ohms, and
inasmuch as this is in the Class-B grid cireuit all
the rules for Class-B bias would appear to be
violated. Except for the brute force filter CoLCy,
this would be true, but this filter suffices to pre-
vent any variation of the bias on either set of
tubes within the period of an audio cycle. As a
matter of fact the d.c. voltage across the portion
of By and ground does vary under modulation, but
this variation is slow and in normal use does not,
in any way that the writer can detect, affect the
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correct operation of the transmitter as judged on
a three-inch ’scope. The modulators do not work
hard in this layout, and it was found that the rise
in modulator grid voltage on peaks was only
about one fourth the rise that occurred when the
transmitter was modulated by a continuous tone,
100%, modulation being effected in both eases.

When the potentiometer, Rj, is properly ad-
justed for normal operation, failure of the excita-
tion will leave the r.f. tubes practically cut off.
The modulators will draw a slightly excessive
current but the bias is wholly sufficient to prevent
damage to the tubes if R; is advanced or excita-
tion restored in a minute or so.

Class-B Modulator Supply

With a remotely-controlled transmitter, or
with carbon-plate modulator tubes which do not
show a change in color when the dissipation is
above normal, a separate bias supply for the
modulator tubes would be desirable for complete
protection, since the bias would be the same with
or without excitation to the r.f. stage. It is not
necessary to forego the use of a small, cheap sup-
ply. The diagram shown in Fig. 2-A is such a cir-
cuit. It is important to notice the differences be-
tween this circuit and the conventional bias sup-
ply shown st B. They explain why a light supply
of this design can be superior to a heavy supply of
wrong construction. The pi-section filter is pri-
marily intended to keep the bias voltage at the

‘ =
®) =
] 3 o-C
8 8 < 4
‘ T
T O+C
®

Fig. 2 — Recommended cireuit for Class-B modulator
bias supply (A) compared with conventional supply (B).
C1, Cg —- 8-pfd. electrolytic, .

(3 — 30-pfd. electrolytic.

R — Adjusted to cause rated output current of trans-
] former to flow.

L — 5 henrys, 120 ma.

T« According to requirements; see text.
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grids from varying during the period of an audio
cyele. We may regard C; as the input condenser
of the filter as viewed from the Clags-B grids, and
the filter shouid be regarded as serving the dual
purpose of smoothing the pulsating d.c. current
drawn by the grids and smoothing the d.c. output

T
=1
=
' O-C
€, ([ 12 B0 J
=
=
=
— 2R
< b
I O+C

Fig. 3 — Protective bias supply for r.f. stages.
€ -1 pfd, or less, voltage rating greater than maxi-
mum operating bias.
R — Grid leak for r.f. stage.

of the rectifier. Note that the choke does not
carry the bleeder current. The smoothing is thus
improved and a small choke is satisfactory for the
purpose. The transformer, 7', should supply a
little more than the required operating bias. If an
auto-transformer is incorporated for voltage reg-
ulation, the voltage supplied to 7" may be dropped
4 little and we may replace the voltage divider, R,
with a fixed resistor; in this event Cy and Cs may
be replaced by a single 16-ufd. condenser. In
either case R should be of a value to draw nearly
the maximum current that the transformer is
rated to deliver continuously. This individual
bias supply, unlike the circuit of Fig. 1, does not
appreciably drop the current flowing through the
rectifier tube.

The time constant of the filter between the
Class-B grids and the bias supply should be as
large as it can be made conveniently. The filter
should be of the “brute force” type; that is,
effective at all audio frequencies.

Bias for R.F. Stages

Use of a bias supply principally for protective
purposes is, of course, not a new idea — many of
our bias supplies are operating in this way. It is
the purpose here to show that they should be de-
liberately made to take no part in biasing the
tube under normal operating conditions. Refer-
ring to Fig. 8, when we are considering the design
of a-bias supply for a single r.f. stage the first
consideration is E. This should be made equal to
grid-leak required for the stage. The second con-
sideration is the necessary bias to protect a par-
ticular tube against excessive plate dissipation
upon failure of its grid excitation. (For high-mu
tubes the necessary bias may be low enough that a
transformerless bias supply will suffice, or in the
case of zero bias tubes no protective bias at all

(Continued on page 78)
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A Compact Receiver for 112 Me.

Receiving Equipment for the 21,-Meter Mobile Station

BY VERNON CHAMBERS,” WIJEQ

THE design and construction of the re-
eeiver usually presents the most difficult problem
connected with a mobile station installation.
Transmitters may be hidden out of sight in some
eonvenient spot, but the receiver must be within
reach of the operator at all times. Thus the set
will probably be mounted in the vicinity of the
car dashboard, and it beecomes apparent that
neatness is one requirement if the car’s interior
appearance is not to be spoiled. The receiver
must be compact, because space is at a premium
in the average modern automobile equipped with
heater, windshield defroster, broadcast receiver,
ete. Sufficient audio output for a loud-speaker is &
“must’’ because of the inconvenience afforded by
headphone operation. And last, but not least, is the
importance of attaining adequate sensitivity as
an aid in combatting the trying circumstances
under which a car receiver must work. Satisfac-
tory receiving locations are few and far between,
and antennas are simple affairs always located
within a few feet of the ground.

‘The receiver to be described conforms with the
gpecifications set forth above. It is neat in ap-
pearance and requires a minimum of mounting
space. Permanent-magnet speaker output is pro-
vided, and the sensitivity is equal to that of any
superregenerative detector using an acorn tube.
Cost? — approximately $15.00 complete with
tubes.

Circuit Details

Fig. 1 shows the circuit diagram of the receiver.
A type 9002 tube is used in a “ Minute-Man” de-
tector circuit. 'y is the main tuning condenser
and Cy serves as the padder and band-set capac-
ity. The antenna is induectively coupled to the
grid end of Ly through a variable link. Plate volt-
age is brought to the tube through a tap on the
center of Ly. RFCq, RFCy and C4 form a filter
which prevents r.f. from entering the audio sys-
tem. Regeneration is controlled by proper ad-
justment of ks,

The detector is transformer coupled to a 6J5 -

audio stage. This circuit uses R as the gain con-
trol and operates with cathode bias. Resistance
coupling is used from the 6J5 to & 6V6 power-
amplifier. Tq connects the output tube to the
speaker. The tube and the speaker may be sep-
arated any reasonable distance when the actual
mobile installation is being made. Cathode bias is
also used with the 6V6.
* ARRL Technical Information Service,
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The receiver described in this article is
designed for use with the 112-Mec. mobile
transmitter described in November QST.
However, there is nothing about the re~
eceiver that confines its use entirely to
mobile operation. In fact, its compact
construction and good all-around per-
formance suggest it as an excellent de-
sign for a general-purpose 2%-meter
receiver,

Construction

The receiver is built in a metal box measuring 3
by 4 by 5 inches. The box is equipped with re-
movable covers, and one of the covers serves as
the panel. Construction of the set requires that
the parts be laid out carefully; they will not fit
into the box otherwise. We suggest that you pro-
ceed as follows:

Mounting holes for the National type A dial
should be marked and drilled first. The dial shaft
is centered between the bottom and top on the
panel and is 1%/ inches in from the left edge. The
dial assembly is now bolted in place, and the shaft
of (1 is temporarily slipped into the assembly

This front view shows how the tuning controls are
arranged on the panel; the audio gain control is at the
bottom right-hand corner. The pilot light is at the top
right-hand corner. Antenna and input lead terminals
are at the left and right ends respectively. The speaker
cable runs out through the rear of the cabinet,



while mounting holes for the condenser are being
marked. €y is then removed from the dial and
holes for the variable resistors and the pilot light
socket are drilled at the right end of the panel.
The regeneration control is at the center of the
line, and all three holes are 3-inch in from
the left edge. Space restrictions demand that
midget control be placed at the bottom of the
panel. A hole is then drilled and tapped for the
future mounting of RFCy— the choke may be
seen in the photograph of the bottom of the
detector assembly. -
The bracket which supports the 9002 may now
be cut and formed from a piece of thin metal
stock, The photographs show the size and shape
of this bracket. The extra plates are removed
from C; and the bracket and the condenser are
then mounted in place. 134-inch spacers are used
between the condenser frame and the panel. A
flexible shaft coupler and a short length of
polystyrene rod form the extension between the
condenser shaft and the dial assembly. Cy is
mounted with the terminal lugs on the under
gide. The variable resistors, RFCs and the lamp
socket can now be mounted in place. The metal

A bottom view of the detector assembly. The 6J5 at
the right, and the 6V6 at the left, are mounted as far
toward the rear of the case as possible.
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This photograph shows the shape of the small metal
bracket which supports the 9002,

box has rolled-over lips along all open sides and
these lips must be filed down at the front right
end. The sections to be filed away are marked
after the panel assembly has been held up against
the front of the box.

The parts ingide the box may now be mounted
as shown in the photograph. 7 mounts on the
side wall between the two tube sockets. The in-
put-plug socket is directly in front of the 6V6.
(s and C7 stand on end above the transformer and
C5 lies flat in frong of the two electrolytic con~
densers. It will help a great deal if the socket con-
nections are made before the sockets are mounted
in the box. The antenna coupling link is soldered
to the antenna terminals located at the left end of
the case. The terminals and the link should be
mounted after the detector assembly has been
completed because this allows the link to be
placed at a point where it lines up with the de-
tector coil. Three lines of holes, one along the top
of the case and two along the rear panel, should
be drilled to provide ventilation inside the box;
excessive heat caused by the tubes may damage
the paper condensers.

The bottom view of the detector shows the
placement of the r.f. circuit components. Iy is
mounted between the stator plate terminal of €y
and pin No. 1 of the tube socket. Cs is soldered
directly across the terminals of Cy. The grid con-
denser and resistor may be scen at the left of the
metal bracket, and RFCj is screwed to the panel
at the rear of Ca. The leads of RFC are connected
between the center of the coil and one side of RFCa.

‘When the panel is screwed to the cabinet, the
mounting position of the antenna terminals and
link can be located. Holes, li-inch in diameter,
are also drilled in the side and bottom of the box.
One of these is alongside the antenna terminals
and the other is just below the adjustment screw
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of (. This permits screwdriver adjustment of the
link and the band-set condenser.

Power Supplies

'The receiver, when used as a mobile unit, can
be powered by the transmitter supply. A vibrator
supply delivering 300 volts at 100 ma. is used
with the set described. An a.c. supply might well
be employed for testing or for fixed station work.
This type of power pack should deliver 200 to 300
volts at 60 or 70 ma. The a.c. filament trans-
former must deliver 6.3 volts at 0.9 amp.

Testing

Considerable time and labor can be spared if
the receiver is tested and lined up before it is
mounted in the automobile. One of the supplies
recommended above must be available for the
text. The positive high-voltage lead and one side
of the heater supply are to be connected to the
two-prong plug. The negative high-voltage lead
and one side of the heater supply must be con-
nected to the receiver case. The power supply
may now be turned on and, after a few seconds of
warming up, the superregenerative hiss should
become audible when the regeneration and gain
controls are turned toward their maximum
settings.

It is suggested that the receiver be lined up
while coupled to an antenna similar in design to
the one that will be used with the mobile installa-
tion. A change in loading alters the frequency
range for a given setting of the band-set con-
denger and, unless conditions are to remain the
same, it may be necessary to re-align the set after
it is installed in the car. Coupling between the
antenna and the detector is quite eritical, and the
detector will not superregenerate if the coupling

is too tight. The antenns loading effect will
change from one end of the band to the other and,
a8 8 result, it is necessary to advance the regenera-
tion control ag the set is tuned toward the high
end of the band. It is not a bad idea to make the

7o Transmittero—wl_.__
7o Receiver om——2

Relay

All Heaters

‘L‘"*(/?a/udi Reve) = ?
5 /52 iy

= +
300V,
VIBRAPACK

L. &fﬂdtﬁéf}/

Fig. 2 — Wiring diagram of the control system.
Relay — S.p.d.t.
See November QST for other data.

antenna coupling adjustments with the regenera-
tion control advanced to nearly full scale and
with the set tuned to the high end of the band.
Further data pertaining to the operation of this
type of detector circuit is given in November
Q8T
The Mobile Installation

As we bhave said before, the receiver may be
mounted anywhere within reach of the operator.
This naturally means that it will be near the
driver position. It is only necessary that the case
be bonded to the car chassis in order that voltage
return leads be completed. One of the photo-
graphs shows a recommended method of mount-

(Conitnued on page 49)

L Goodman, “Two U.H.F. Receivers [Jaing the 0000
Series Tubes,” QST, November, 1941,

Fig, 1 — Wiring diagram of the mobile receiver.

Ci — 15-pufd. midget variable with two stator and two
rotor plates removed (National UM-15).

Ca — 3-30-pufd. padder condenser (National M-30).

3~ 50-gufd, mica,

Ci — 0.003-ufd. mica.

Cs ~ 0.01-xfd. paper.

Cs, Cr — 10-ufd. electrolytic, 50 volts.

Ri — 10 megohms, 14 watt.

Ra, Rz — 0.1-megohm, 34 watt.

B4 — 0.25-megohm, 34 watt.

Rs — 2,500 ohms, %4 watt.

Re — 500 ohms, 1 watt.
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Ry -~ 0.5-megohm midget volume control.

Rs — 50,000-ohm variable.

RFC; — U.h{. r.f. choke (Ohmite Z-1).

RFCa — Low-frequency r.f. choke (Meissner 19-1995),

Ty — Plate to grid coupling transformer (Inca G-52).

Tg — Speaker transformer, 10,000-0hm primary, 4-ochm
secondary (Jensen Z2362).

Speaker — 5-inch type (Jensen ST.443).

Is — 3 turns No. 12 wire, }4-inch, diam., turns spaced
diam. of wire.

Link ~— 1 turn No. 12 wire, 34-inch diam,
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Ham Spirit Triumphs Over Handicaps

Although Deaf, Dumb and Blind, Leo Sadowsky Passes Amateur
Exam and Becomes W20FU

TH.E other morning, the following ““gen-
eral information release’” was received in the
mail from the FCC:

‘The enthusiastic interest which radio holds for the ama-
teur eyuals, if not transcends, that of any other hobby. Un-
like some pursuits, there is no pecuniary motive for the
radio amateur; he functions solely for his own entertainment
and enlightenment. His ardor has built up an exemplary
fraternal spirit which has contributed much to the advance-
ment of radio in general. In flood, hurricane, or other local-
ized emergency the “ham’ can be depended upon io es~
tablish communication when wire service is temporarily
disrupted. And from the patriotic amateur ranks Uncle
Sam is now obtaining many operators and other technicians
urgently needed for the national defense. In the theatrical
profession the term ‘‘ham’ is more or less derogatory, but
among radio amateurs it is a coveted honor. Amateur
licenses are eagerly sought, and proudly cherished. It is a
personal distinction to be a “ham”!

Therefore, there was nothing singular that a Brooklyn
youth was among the many who of late applied to the Com-~
mission for an amateur radio operator’s license. But remark-
able is the fact that this particular applicant is deaf, dumb,
and blind! Stranger still is the fact that he qualified. Despite
his handicaps, the youth took the prescribed written exami-
nation at the Commission’s nearest field office. T'o 10 pages
of questions and problems, he submitted 30 pages of answers
written by himself on a Braille typewriter, In the practical
tests the candidate demonstrated that he could “hear”
radiotelegraph signals through vibrations produced by
special devices. The result is that this aspiring 21-year-old
is, according to Commission records, the first deaf, dumb
and blind licensed amsteur radio operator.

Taking his amateur exam at the New York RI’s
office, Leo receives a final word of encouragement from
Bob. Before him is the Braille typewritter on which he
wrote his answers; the machine has a space bar and six
Lkeys which perforate characters in a sheet of heavy
waxed paper. The over-sized cribbage board at the left
is a “blind-man’s adding machine”; by placing markers
of different value in the various squares, Leo solved
mathematical problems given in the exam.
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Full of pride at this latest evidence of the in-
domitable ham spirit, we investigated. We found
that the amateur who had accomplished this un-
believable feat is 21-year-old Leo Sadowsky of
482 Ashford St., Brooklyn, and that the call as-
signed him is W20FU.

On top of that, we found that the man who
taught Leo amateur radio <s himself blind! He is
Robert T. Gunderson, W2J10, well-known ama-
teur who got his own ticket at 15 and is now in-
structor in radio at the New York Institute for
the Education of the Blind and also an instructor
at the Radio Television Institute, New York.

It was about two years ago that Leo came to
Bob Gunderson from the deaf-blind department
of the Blind Institute and asked if he could learn
radio. At first Bob told him this seemed an im-
possible accomplishment.

Leo had been born deaf. When he was two
years old an accident destroyed the sight of his
left eye. As he grew older the overburdened right
eye (Leo was an omnivorous reader) also failed,

‘and at sixteen he became totally blind.

However, Leo was determined, and finally Bob
agreed to try to teach him radio.

Leo’s first idea was simply to learn something
of the mechanics of the science. ““I agsked him how
he would be able to hear the radio signals,” Bob
related, “and he informed me that he would take
my word when I told him that the receiver was
working satisfactorily.”” He started with a crystal
detector. By the time he was ready for his exami-
nation he had built & superhet complete with
preselector.

“When I agreed to ftake Leo into the class,”
Bob said, “I permitted him to take ounly one
hour a week, but he proved to be so appreciative
and enlisted my sympathies so thoroughly that
his time jumped to four hours at the end of a
month. We devoted about one hour a week to
lecture, another to code practice, and the rest
to practical applications.”

Leo learned the code by the use of a low-fre-
quency buzzer, which produced vibrations that
could be felt through the finger tips. He received
his lectures throughout the course by means of the
raanual alphabet. You can realize just how much
work it must have been to spell out each letter
of each word into the boy’s hands!

However, Leo's code speed steadily improved
slong with his knowledge of radio and electricity.
To-day he is able to build and operate his own
radio equipment, and he can copy at about fifteen
or twenty words per minute.
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Leo Sadowsky, W20FU, deaf, dumb and blind radio
amateur (geated) and his instructor, Robert Gunderson,
W2JI10, also blind. Leo “hears” through the sensation
produced by 60-cycle a.c. in the ’phones, keyed by a
relay in the receiver output.

Leo’s next desire was to get on the air, To make
this possible Gunderson devised a translating
device to be connected to & communications re-
ceiver. This “translator” consisted of & triode,
biased to cut-off, with a high-impedance relay in
its plate circuit. The triode was coupled to the
power stage of the receiver. When a code signal
was fed into this “translator,” a low-frequency
buzzer connected in series with the relay contacts
converted the high-pitched code signals into a
frequency Leo could feel.

“I knew now that Leo could operate his own
transmitting and receiving equipment. However,
a new obstacle soon presented itself,” Bob re-
called.

“ After we had developed Leo’s equipment, I
made application to the FCC for Leo’s amateur
license. The reply was none too encouraging, for
I was advised that according to the rules and
regulations, the code test must be taken ‘au-
rally’ and since Leo was totally deaf, he could
not qualify.

“I had spent two years in training this boy and
I was not willing to give up quite so readily. Find-
ing that it was useless to argue, I set to work on
some new equipment. This time, instead of the
low-pitched buzzer, the translating device oper-
ated a 60-cycle source of a.c., whose output was
fed into a public address system. The output of
this amplifier in turn operated a headset. I tried
this new development out, and it worked per-
fectly after we had spent a week or two with it.”

Gunderson then reapplied to the Commission
and explained the operation of the new equip-
ment. He argued that whether or not Leo could
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hear was beside the point; he was taking the
code with a pair of headphones on his ears and
that was all that was required! This time the
Comimnission permitted Leo to take the examina-
tion, and July 1st was set as the date.

On two of the hottest days of the summer Leo
took the amateur exam under the supervision of
Arthur Bachelor, chief radio inspector of the 2nd
FCC District.

Giving the examination was a complicated
procedure. Leo “speaks” in a variety of ways. He
ean communicate with his brother Sam by =
visual wigwag system the boys devised when they
were young, before Leo became blind. He talks
with other blind people by touching fingers,
having them simulate the shapes of the Braille
characters with their hands. And now he can
converse by code, either by having the other
person tap his wrist with a finger or by “sound”
through the sensation transmitted via his head-
phones,

Leo was first given the code test, the output of
the code machine being fed to the *“translator.”
Leo dictated the code word-for-word as he re-
ceived it to his brother Sam, who wrote it down in
longhand.

This part of the ordeal over, Bob Gunderson
proceeded to transcribe the questions for the
written examination into Braille, Leo then wrote
his answers in Braille, and Bob rewrote them on
the typewriter. All diagrams were given in word
form.

Finally the test was completed. The examina-
tion papers were bundled up and sent to Wash-~
ington. Days of painful waiting followed. Then
on a Saturday morning 2 telegram came from
the FCC announcing that Leo had passed.

Now Leo Sadowsky is on the air from his own
amateur station, W20FU. He operates on 80-
meter c.w., and you can look for him there,
Because of his double handicap, Leo’s vocabulary
is limited so that amateurs will have to be patient
with him at first,

The transmitter at W20FU is a 6L6 crystal os-
cillator, running at 25 watts input, working into
an end-fed antenna. The receiver is an ACR-136,
followed by the translator built for him by Gun-
derson. He tunes his transmitter by touching the
tank circuit and adjusting for maximum r.f. burn!

According to PM, Leo heretofore spent much
of his spare time in his brother Sam’s garage, a
few blocks away from the Sadowsky family’s
apartment. There he washed cars and changed
tires, and once a day the two boys put on boxing
gloves and had a five-minute workout, just to
keep Leo fit.

Since W20FU got on the air, however, we have
the notion a few cars have gone unwashed and
tires unchanged. Certainly Leo’s world is now
vastly expanded beyond the small circle of family
and Braille books and typewriter and a few blind

(Coniinued on page 76)



An Experimental 112-Me. Receiver

Dvercoming the Faulls of the Superregen Receiver

BY JAMES W.

Wae receiver to be described was built
after considerable experimenting with super-
regenerative second detectors in superheterodyne
receivers, and is offered as an answer to many of
the problems confronting the fellows who haunt
the frequencies above 112 Megacyecles. High gain
and sensitivity, ease of coupling to any and all
types of antennas, no.radiation, simplicity of
alignment and comparative economy in construe-
tion are some of the features of this type of u.h.f;
receiver. In the use of a superregenerative final
detector it resembles the 8.1.G. receiver described
by the late Ross Hull 1, although in other respects
it is a straight superhet arrangement. While it is
not offered as the ultimate in its class, compara-
tive tests show that it is far supcrior to the aver-
age “rush box.” We believe that a receiver of this
type might set new distance records if properly
built and used on good high-gain beam antennas.

Probably most of the parts can be found in the
average junk box; the front end is the only sec-
tion where the best of parts are really necessary.
This particular receiver was built with a separate
power supply, mainly so that it could be operated
from batteries in cases of emergeney. The receiver
congists of four main sections: r.f. stage, mixer
and oscillator, intermediate frequency amplifier
and superregenerative second detector and audio.

* Southern Pacific Telegraph Office, Tucson, Arizona.
! Hull, “A New Receiving System for the Ultra-
High Frequencies,” QST, November and December, 1935,

BRANNIN,* WEOVK

R.F. Amplifier

The r.f. stage uses one of the new midget u.h.f.
tubes, a 9003. From all accounts the 9001 would
do equally as well in this part of the receiver.
The ecircuit for this stage was suggested by
W6SLO. Battery bias (from small flashlight cells)
is used so that a short cathode connection to
ground can be obtained. The tube is mounted up-
side down along with the 1232 mixer and the 6C5
high frequency oscillator, to give very short leads
in all of these circuits. No shielding is used in this
stage nor in any part of the r.f. section. The r.f.
stage oscillates a little with no antenna load, but
settles down as soon as the antenna is conneeted.
Perhaps the overall gain and sensitivity could be
improved by the use of resonant lines instead of
the 5 turn coil in the grid circuit of the r.f. stage,
but antenna coupling was considered to be more
of a problem in the case of lines and so far we
have not tried them on this receiver.

Mixer and Oscillator Circuits

The 1232 mixer proved to be among the best of
several types of tubes used experimentally, not
necessarily from the standpoint of high gain but
because of the ease of lining up and because the
amount of injeetion voltage required is not criti-
cal. The mixer and oscillator cireuits also were
found by experiment to be the best for this type
of tube. After many tests with other circuits a
combination of cathode and grid-leak bias proved

A plan view of the experimental 112-Mec. receiver at W60OVK. The if, amplifier is in the center section enclosed
by the two baffle shields, The r.f. section is at the right; note the upside-down mounting of the tubes to secure short
lIeads to the tuned circuits. The superregenerative second detector and the audio amplifier are to the left.
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The r.f. tubes are in the left-hand part of this below-chassis view of the receiver. Only a few resistors and by-pass
condensers are called for in the relatively simple below-chassis wiring in the i.f. and audio sections.

to be necessary for highest gain and sensitivity.
Increasing the injection voltage seems to increase
the gain, and it is, therefore, worth while to do a
little experimenting with different amounts of
coupling between the high-frequency oscillator
and mixer. This coupling is obtained by forming a
condenser of No. 20 bare wire, using two pieces
134 inches long spaced 1/32 inch, cemented with
polystyrene cement. The longer the wires the
greater the coupling.

Very low (@ is recommended in the r.f. and
mixer stage tuned circuits. High C is desirable in
the high-frequency oscillator stage in order to
stabilize this circuit as well as to help eliminate
hum. There is very little ripple on the oscillator
frequency and no hum can be observed on re-
ceived signals. If the oscillator has a tendency to
squeg (have a whole string of frequencies close
together) adjustment of the cathode tap on Ls to
reduce feedback will eliminate it.

No dropping registor is used in the plate circuit
of the 6C5 high-frequency oscillator, the 150 volts
from the voltage regulator being directly applied
to the oscillator plate. This stabilizes the oscilla~
tor and minimizes pulling when the mixer grid
cireuit is tuned. These two stages of the receiver
track very nicely simply by adjusting the position
of the tap from the rotor of €' on the grid coil, L.
The band covers 60 per cent of the dial or a little
more, and may be adjusted by tapping the rotor
connection of Cy up and down on the coil L. A
corresponding adjustment should be made to the
tap on Lz to maintain tracking.

LF. Amplifier

The intermediate frequency amplifier circuit is
conventional, using a 65KY7. The shield shown be-
tween the i.f. amplifier and the r.f. section, and
also the shield between this stage and the super-
regenerative detector, were found necessary to
help eliminate oscillation in the if. stage. The
intermediate frequency is approximately 20,000
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ke. and was selected on account of the better per-
formance of the superregen detector at a compara-
tively high frequency and also to allow the high
frequency oscillator to work at a fairly low fre-
quency on the low side of the received signal. If
this stage has a tendency to oscillate after the
shields are put in place, resistors may be placed
across the coils as shown in box in Fig. 1. This
will, of course, broaden the if. stage and cut
down slightly on the selectivity of the receiver.
Alternatively, an i.f. gain control, inserted in the
cathode circuit of the 6SKY7, is suggested as a
means of controiling oscillation without loss of
selectivity. However, even with the resistance
loading the selectivity of the receiver is much
better than that obtained with straight 112-Me.
superregenerative detectors.

The if. transformers are of the ‘“open air”
type, and were built this way in order to allow
gome adjustment of coupling between the differ-
ent coils. This helps in minimizing oscillation in
the i.f. stage, as well as allowing adjustment for
maximum input to the superregen second detec~
tor. Some pruning of all coils may be necessary to
obtain resonance in these circuits. Fairly bigh €
is recommended in the i.f. and second detector.
stages.

Detector and Audio

There is nothing out of the ordinary in the
7A4 superregen second detector and the audio

Hereis a 2Y4-meter receiver which overcomes
the major superregen defects and at the same
time provides improved selectivity, gain and
signai-to-noise ratio, while retaining the char-
acteristic superregen a.v.c. action and ability
to receive broad sizgmals. It bas proved itself at
the receiving end of the 105-mile 2l4-meter
W60VEK-W60QLZ schedule in operation now for
many months.
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circuits. Some experimenting may be necessary to
get the detector to go into superregeneration prop-
erly, in the way of changes in the size of the r.f.
choke and grid leak. Any conventional super-
regen detector circuit will work, however.

The detector is loaded as heavily as is con-~
sistent with good superregen action, just as when
coupling an antenna to the ordinary superregen
detector on 112 Me.

General

Voltage regulation is not absolutely necessary
in the r.f. and i.f. sections of the rcceiver, but if
the line voltage in the neighborhood varies con-

siderably then the use of a VR-150 in the power
supply is strongly advocated. Higher voltage is
used on the audio by applying the full voltage
from the power supply without & dropping re~
sistor.

The receiver shown in the photographs was
built for efficiency rather than appearance. The
chagsis is 534 by 16 inches and 2 inches deep, The
panel is 18 by 714 inches. The depth of the chassis
iz ample to take care of the upside down position
of the r.f, tubes. The éwo shields are 26 gauge

- galvanized iron and are bent slightly to clear the

adjacent parts. More elaborate shielding might be
{Continued on page 78)
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Cr, Ca, Cg—1-10-pufd. variable

(Bud Tiny Mite).
Ca ~ 5-35-upufd. isolantite padder.

Cs — 500-pufd. postage stamp mica.
Ce — 100-ppfd. postage stamp mica.

Ci —— 10-pfd, paper, 25 volts.

Cs ~ 0.02-ufd. paper, 400 volts.
Cy ~ 0.01-xfd. paper, 400 volts.
Cio — 0.05-pfd, paper, 400 volts.
R1 — 30,000 ohms, 14 watt.

Fig. 1 — Circuit diagram of the receiver,

R2 — 15,000 ohms, 1 watt. (If more
than 150 volts is used larger
size may be necessary here
to give proper sereen voltage
to 9003.)

R3 — 4 megohms, 14 watt.

Rq— 500 ohms, 14 watt.

Rs — 40,000 ohms, 44 watt,

Res — 500 ohms, 2 watts.

R7 ~ 50,000 ohms, 1 watt.

Rs — 1 to 4 megohms, 24 watt.

Ro — 50,000 ohms, I watt.

Rio — (.5 megohm potentiometer.

R — 500 ohms, 5 watts.

Riz — 50,000 potentiometer.

RFCy —- 125.ma. receiving type
choke with two pies re-
moved.

RFCz ~ 30 turns No.

3e-inch,

1.1~ 2 turns diameter 34 inch, % inch long. Yo ~—-3 tarns No. 18,
Lo 4- turns diameter / inch, 14 inch long.

La ~— 5 turns diameter 84 mch
22 d.

Li—9 turns No.
wound,

Ls—-7 turns No, 22 d.c.c.
wound.

Lo —8 turns No. 22 d.c.c.
wound.

Lz ~-8 turns No. 22 d.c.c.
wound.
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28 cotton covered wire diamater

C.C.

/2 inch long.
-"-'mch diameter,

34{vinch diameter,
%{.inch diameter,

34{.inch diameter,

close.
close«
close-

close.

Lg — 3 turns No. 20, diameter just large enough to fit
around outside of L1.

14 -m(-h diameter, space.wound,

coupled to grounded end of Ls.

Any ordinary audio transformer, preferably a 3 to

. 1 ratio.

§ — S.p.s.t. toggle.

BC —~ Bias cell, 134 volts.

Note: L4 and L5 are coupled with plus *B” end of Lt
pext to grounded end of Ls. Ls and L7 are cou-
p}{eﬁ with plus *B” end of Ls next to plate end
of Lz,

T
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The %i-meter rig swinging from the rafters
in the attic. Power and audio are supplied re-
motely through a four-wire cable from the
operating room. The half-wave antenna is
capacitively coupled.

W: poN’t doubt that other amateurs
have worked all bands at one time or another, but
we believe that W2TY is the first station to have
permanently-installed and regularly-operated rigs
for each of the nine bands assigned for amateur
use from 160 to the three-quarter-meter band.

Contrary to what one might expect, the equip-
ment for this unusual station is accommodated in
the relatively small space atforded by one end of
a medium-size room done off in the attic. The low-
frequency transmitter is a 500-watt rack unit
which covers the 1.75-, 3.5-, 7- and 14-Mec. bands.
The three-stage r.f. portion consists of a 616
crystal oscillator, 803 buffer and HK354 final.
Output-frequency erystals are used for each

The shack at W2TY. The low-
{frequency transmitter is in the
rack to the left which also con-
tains audio equipment and power
supplies. Transmitters covering
28 to 224 Me. are in the open
rack to the right. To the ¢xtreme
right are the receivers for all fre-
quencies except the 400-Mec. band.
The “micro-wave” receiver with
its directional antenna are to the
extreme left.
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One Shack—Nine Bands

1.75 1o 400 Me. at W2TY

band and the tank coils for the first two stages
are switched. Plug-in coils are used in the fingl
amplifier.

The modulator consists of a pair of ZB120’s
driven via a 500-ohm line by a pair of Class-A
triodes and a three-stage speech amplifier at the
vperating position from & crystal mike. The rack
also contains five power supplies, including a bias
supply for the final. A 6L6 tube keyer is used in
the screen circuit of the 803.

The transmitter for the 28- and 56-Mec. bands
is constructed on the series of chassis in the open
rack to the right of the operating desk. A 6J5
oscillator with a 28-Mec. crystal is followed by a
6L6 buffer-doubler which drives the push-pull 807
final. Changes between 28 and 56 Me. are made
by changing coils in the driver and final stages.
The modulator unit for this transmitter consists
of a 625A carbon mike, 56 speech amplifier,
56 Class-A driver and Class-B 46’s. Four separate
power supplies are provided to insure stability.
A relaxation audio oscillator is built in for i.c.w.
operation and the screens of the 807’s are keyed
for c.w. work.

For the 112- and 224-Mec. bands, a pair of
HY75’s in push-pull is used in self-excited oscil-
lator with changeable tuned plate and filament
lines with the grids at ground potential. The in-
put on either band is 50 watts. Audio power for
this unit is also obtained from the unit which
supplies the 28-56-Mec. transmitter.

The transmitter for the 400-Me. band is a
“pole” oscillator in which a 316A “door knob”
is used at 10-watts input. Half-wave open plate
lines and & concentric cathode line are used. The

{Continued on page 86)




A Modern Vacuum-Tube Yoltmeter for D.C.,
A.C. and R.F. Measurements

BY CLINTON B. DE SO0TO,

To the typical amateur the words
fvacuum-tube voltmeter’’ in the title
of an article are a signal to turn the page.
Any ham who has the slightest interest
in experimental technique, particularly
on the u.h.f., is advised to give this one
at least a preliminary reading, however,
for it describes a stable, dependable
measuring instrument with 20 megohms
input resistance on d.c. and with an r.f.
probe usable up to the microwaves — all
at a total parts cost of $17.00 plus tubes
and meter.

Tae vacuum-tube voltmeter is a vener-
able device that has recently experienced a rein-
carnation in the radio servicing field after years
of comparative disuse. You'll find it called by
various new-fangled names to-day, but under the
skin it ig still the same old v.t.v.m. that always
did have qualities no other measuring instrument
could quite equal, but which was such a doggone
nuisance to build and ecalibrate few of us ever
bothered with one.

When broadeast receivers acquired eritical
4.v.¢c. and other circuits that couldn’t stand the
slightest bit of loading, however, some of the more
sompetent servicemen began to realize that ordi-

* Assistant Secretary, ARRL.

WICBD *

nary instruments no longer were quite good
enough. A few far-sighted manufacturers noted
this problem and went to work on the traditional
v.t.v.m. in an effort to get rid of the inconven-
iences that had always limited its popularity.

All in all, they succeeded pretty well. The mod-
ern vacuum-tube voltmeter is a considerable step
forward in stability and general utility from its
forerunners of & decade or so ago. In fact, as
noted above, it does such a good job that the
manufacturers gave it a variety of new names to
avoid the stigms of its ancient heritage.

There i8 an old saying (or if there isn’t, there
should be) to the effect that what is a good in-
strument for the serviceman probably is a good
ingtrument for the ham to have around the shack,
too. We find the multi-range volt-ohm-milliam-
meter just as much a ham tool now as it is the
gerviceman’s standby. There might be a little
argument as to which popularized the economi-
cal and effective present-day oscilloscope, but no
ope can deny that both use it. In fact, the test
equipment on the serviceman’s bench and that
in the ham shack is rather generally interchange-
able. (For that matter, it often does double duty
as both!)

The fundamental difference is that the ham
usually likes to build his equipment rather than
buy it ready-made. He does, that is, if he is the
true experimenter -—and if he isn’t, he’s not

¢

The modern rectifier-amplifier type
vacuum-tube voltmeter with all acces-
sories for various types of measurements,
At front left is the d.c. isolating probe
with its shiclded cable. The acorn-tube
diode-peak rectifier r.f. voltmeter head
is in the center, and beside it the stand-
ard test leads for a.c. and audio measure-
ments. Panel controls are: range switch,
zero-setting control (knob at Jower
right), meter polarity-reversing switch
and a.c. on-off switch (beneath pilot
light, lower left).

¢

40

OST for



likely to have much interest in elaborate meas-
uring apparatus, anyway.

So this is a description of a vacuum-tube volt-
meter — an electronic voltmeter, if you will —
that can be built by the average ham at reason~
able cost and is capable of doing most of the
things the commercially-built jobs can do, in-
cluding those designed for laboratory use and
selling up in three figures (and which can’t be
bought even at those figures now, on account of
priorities and such).

Fundamentally, the instrument is a balanced
degenerative d.c. v.t.v.m. with self-contained
power supply. When measuring a.c. this unit be-
comes 2 d.c. amplifier for an optional internal or
external diode-peak rectifier, measuring the peak
value of the a.c. voltage directly on the d.c. scale.
As a d.c. meter it has five ranges from 1.5 to 150
volts, enabling accurate scale reading at almost
any level, plus two auxiliary ranges of 1500 and
5000 volts. As an a.e. meter it also has five ranges
from 1.5 to 150 volts.

The input resistance is approximately 20 meg-
ohms on the five low d.c. ranges and equivalent
to 1000 ohms-per-volt on the two high ranges. On
4.¢. the input resistance varies with frequency, as
will be discussed later; in the audio range it is
effectively about 3 megohms. In other words, the
resistance is in either case high enough to cause
negligible loading of any circuit under measure-
ment.

The D.C. Voltmeter

Referring to the circuit diagram of Fig. 1, the
basic voltmeter using & 7N7 tube (equivalent to
two 6J5’s in one envelope) is the section at the
apper right.

The operation of the balanced degenerative
voltmeter circuit is best considered as two sepa-
rate tubes. The upper triode (in Fig. 1) is the
“vyoltmeter-triode,” the lower the “balancing-
triode.” In analyzing the behavior of the circuit,
the junctions of R1g, K19, Roo and Res, Ros, Rey and
the grid of the balancing-triode can be considered
at a common (“ground”) potential.

Considering first the operation of the volt-
meter triode alone, if a signal is appplied to its
grid plate current will increase, causing an in-
ereased voltage drop across its cathode resistor
(R19). This increased bias will tend to oppose the
increase in plate current. The extent of this op-
position (the amount of the increased voltage
drop) depends on the value of the cathode resis-
tor.

Thus the sensitivity of the meter in terms of
plate current change vs. signal is determined by
the cathode resistance; in fact, it is inversely pro-
portional to the value of this resistance. If the
resistance is sufficiently high, the plate current
change is independent of tube characteristics
and operating voltages, and is directly equal to
the ratio of the signal voltage to the resistance.
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Inside the vacuum-tube voltmeter, showing how all
parts are mounted on the panel for convenience in
assembly and wiring. Resistor sub-assemblies are pre-
wired on bakelite terminal strips before mounting,
Polarity-reversing switch is at left near 80 rectifier
tube, zero-sctting potentiometer at bottom left. A.C,
coupling and isolating condensers can be seen at top,
alongside the 6H6 socket.

Because of this degenerative effect, it is possible
to construet a highly-stable meter with a true
linear scale that is not seriously affected by
changes in supply voltages and does not need to
be recalibrated when tubes are changed.

Turning now to the balancing triode, the fune-
tion of this tube is to balance out the initial plate
current of the voltmeter-triode, so that the meter
reads only the plate-current change. The tubes
are effeetively connected in a bridge circuit in-
cluding ey, Rag, Kes. So long as both grids are at
zero or “‘ground’ potential, the tube resistances
will be equal and the bridge will be balanced. In
this condition no current will flow in the micro-
ammeter (M). When a voltage is applied to the
voltmeter-triode grid, however, its plate resist-
ance decreases. The bridge is then unbalanced,
and the measure of this unbalance is indicated by
the microammeter.

Thus far the circuit has been considered as
though the voltage drop in the individual cathode
resistors Kie and Eap were the only bias in the
circuit. It has been stated that, if the eathode re-
sistance were made high enough (50,000 ohms or
more), 4 linear scale and a high order of stability
would result. However, the use of s0 high a cath-
ode resistance greatly reduces the sensitivity of
the meter.

What looks like an unsatisfactory compromise
can be avoided by making the individual cathode
resistance of each triode sufficiently low to pro-
vide the required sensitivity and adding in series
an additional high resisfance ¢ommon to both
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tubes (Ris). If there is placed effectively in series
with the grid returns another voltage (derived
from the power-supply voltage-divider) exactly
equal in value to the voltage drop in this common
¢athode resistance, the advantages of extreme
degeneration can be obtained without undue loss
of sensitivity, because any change in the supply
voltages causing a change in the operating condi-
tions of one triode will also cause an equal and
opposite change in the other. This further equal-
izes the operating conditions of the voltmeter and
improves the stability. The sensitivity is still con-
trolled by the value of the individual cathode
resistors.

Provided the two triodes and the associated re-
gistors are identical in their characteristies, the
injtial balance of the bridge will be perfect and no

cwrrent will be indieated on the meter. In prac-
tice minor variations occur, however, and there-
fore an auxiliary balancing or zero-setting re-
sistor is included (Rgq).

To facilitate making the final adjustment to fit
the range exactly to the meter scale, the cathode
resistors are made slightly smaller than is required
for a full-scale sensitivity of 1.5 volts with the
200-ua. meter used, and a variable resistance
{R94) is connected in series with the meter as a
range control to regulate its sensitivity.

A polarity-reversing switch for the meter with
center **off”’ position is also provided (Sz). Either
positive or negative d.c. voltages can be measured
without shifting the input terminalssimply by turn-
ing this switch. The “off "’ position is desirable for
protecting the meter during the warm-up period.

By
5000V, D C
1y

1500V Dco—[MR_g

L
[—www\
Rs
180V, D& O——rp—

LOMMON O—

Raz

-@NB:‘L

T No &
PIN ON GHE ™
SOCKET

- ,—“5 N, g

Ry

Ryo

Cp — 0.01-pfd. mica.

Cz —- 0.05-ufd. 600-volt paper.

Cs ~ 0.02-pfd. mica (two 0.01-ufd.
in parallel).

Cq4 — 100-pufd. mica.

Cs — Dual  8-pfd.
trolytic.

Ri —3 megohms, 3-watt (three

] I-megohm l-watt in series).

Rz — 0.5 megohm, Li-watt.

Ra, Rs — 0.75 megohm, l-watt.

Rs — 1500 ohms, 14-watt.

Ré — 10 megohms, }4-watt.

Raz — 8.5 ohms, l-watt (15-obm BW.l and 20-ohm
BW.14 in parallel),

Raz— 6 rl)lhllr)m, 2.watt (10- and 15-ohm BW-1l in par-
allel).

8y — 11-pt. 3-gang .rotary switch (Mallory-Yaxley
1231L). )

Sz — D.péd.t. switch with off position (Mallory-Yaxley
62).
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Fig. 1 ~ Circuit of the vacuum-tube voltmeter.
Ry — 1 megohm, lg-watt.
Rs, Ro — 0.1 megohm, l4-watt.
Rio, R11 — 0.2 megohm, I4.-watt.
Riz, Rz — 0.7 megobhm, lg-watt.
Ris4, Ri5 — 2 megohms, l9-watt.
Ris, R17 — 7 megohms, la-watt.
Rig — 75,000 ohms, 1 watt,
Rz2o — 2500 ohms, 1
{wire-wound).
Ra1, Rez — 10,000 ohms, Y4-watt.
Re2, Razo — 1000-ohm  wire-wound
potentiometer
Yaxley C1MP).

Ras — 5000-ohm  wire-wound po-
tentiometer (Mallory-Yax-
fey CSMP).

Ras —— 600 ohms, lg-watt.

Rze - 2000 ohms, ls-watt.

Ra7 — 60,000 ohms, t4-watt.

Raes — 25,000 ohms, 5-watt (wire-

wound),
Rso, Rz — 10,000 ohms, S-watt
{wire-wound).

watt

{Mallory-

Sz — S.p.s.t. on-off switch.

M — 0-200 microammeter {Weston).

B — 6-volt pilot light with jewel.

T -~ 290-volt 40-ma. power transformer with 6.3-volt
and 5-volt windings (Thordarson T-13R11).
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Fig. 2 ~ Circuit of the sep- o o

arate v.f. voltmeter head. [o} s/
Cy = 0,01-pfd. mica. )

R: — 1 megohm, l4-watt.

Rz, R3 — 20 megohms, 13- i
watt, ! l

Input Foltage Dividers

The full-scale sensitivity of the voltmeter alone
48 shown is 1.5 volts. For higher ranges an input
voltage divider is required. In fact, there are two
of them, one for the low ranges to 150 volts
{Rs~R17) and the othér for the 1500- and 5000-
volt ranges (Ri—I4). A three-deck 11-position
rotary switch is used to select the ranges. Points
1 through 5 correspond to the d.c. ranges of 1.5,
5, 15, 50 and 150 volts, point 6 is for the 1500~
and 5000-volt d.c. ranges, and points 7 through
11 represent the 150, 50, 15, 5 and 1.5-volt a.c.
ranges in order. The same input divider is used
for both d.c. and a.c. ranges, opposite contact
points being wired in parallel on the switch.
‘When using the high-voltage d.c. ranges the
switch is set on the 1500-volt position and the
test leads transferred to the correct terminals.

Rgand Cy comprise an isolating circuit between
the “common” terminal and the case, making it
posgible to measure voltages between two points
both of which are above ground. The potential
between “common’ and ground should not be
allowed to exceed 500 volts,

Because of the extremely high input resistance
and sensitivity of the meter, the use of a shielded
test probe with isolating resistor is desirable to
minimize a.¢. and r.f. pickup, as well as to avoid
detuning of resonant circuits under measurement.

The Diode-Peak Rectifier

When a.c. voltage is to be measured the d.c.
voltmeter just deseribed is used to measure the
crest of the alternating voltage as rectified by a
6H6 diode.

Referring to Fig. 1, when an a.c. voltage is ap-
plied between ‘“common’ and the terminal
marked “150-v. A.C.,” condenser C is charged
to a voltage almost exactly equal to the peak
value of the applied voltage. In this state rectified
d.c. flows through the diode only at the very peak
of the cycle, provided the time constant of the
diode cireuit is large enough so the charge on (3
does not diminish appreciably between cycles.
Thus the effective resistance of the diode is very
high and the shunting effect on the circuit being
measured is small.

"The voltage across the diode can be represented
as a negative rectified d.c. voltage in series with
the applied a.c., the d.c. voltage being approxi-
mately equal to the pesk of the a.c. component.
The a.c. component is removed by the filter cir-
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cuit R7 and Cy. The d.c. component is discharged
through the input divider (Rs—Ry7) and its value
measured by the d.c. voltmeter.

In common with all diodes, the 6H6 has a slight
residual electron flow from cathode to plate even
when no a.c. is applied, causing a ““contact poten-
tial” to be developed across the input divider.
This residual current is minimized by reducing the
heater voltage to the 6H6 (R32), but it still causes
a deflection on the meter. To compensate for this
contact potential and avoid constant re-setting
of the zero-setting eontrol, positive bias from a
tap on the voltage divider is switched in on the
lower a.c. ranges through the second deck of the
range switch (S1). With the switch on the 1.5-
volt range, the value of this compensating bias is
set by the variable resistor (Rag) so that the meter
reads zero. Since the input divider reduces the
effective bias proportionately on the higher ranges,
less compensating voltage is required. The correct;
ratios are obtained through the fixed divider R,
By, Roy.

On the d.c. ranges the diode heater is discon-
nected by means of the third deck on the range
switch (S{), thus removing the source of the
contacet potential and therefore the need for com-
pensation.

The 6H6 diode-peak rectifier is useful on fre-
quencies throughout the audio range. It can be
used on rf. provided suitable precautions are
taken, but this is not recommended. The upper
frequency limit is set by the capacity and induct-
ance of the input circuit and test leads.

The lower frequency limit is determined by the
capacitance of the input condenser and the fime
constant of the capacity-resistance circuit asso-
ciated with the diode. With the values shown the
error is negligible down to 100 cycles or so. At 60
cycles the reading is about 5% low. If very low-
frequency messurements are to be made with
good accuracy, the value of (3 should be in-
creased to 0.1 ufd. A low-leakage mica econdenser
must be used.

The power supply employs a conventional re-
placement-type transformer operated well below
rating, with an 80-tube rectifier and a resistance-
capacity filter. Series resistances in the heater cir-
cuits reduce the heater voltages; full emission is
not required, and the lower temperature reduces
grid current, improves stability and increases
tube life. The resistances Ras, Rag and Rgp consti-
tute a bleeder and voltage divider.
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Probe-Type R.F. Voltmeter Head

For r.f. measurements a separate voltmeter
head was constructed, with a 6-ft. length of
shielded cable terminating in an octal plug that
replaces the 6H6 and provides input and power
connections through its socket. This head con-
tains another diode-peak rectifier, using an acorn
955 with grid and plate tied together. This tube is
used because of its low interclement capacity and
high input resistance at u.h.f. The circuit is
shown in Fig. 2 and the construction in Fig. 3.

By keeping all leads extremely short and con-
necting the input condenser directly to a probe
terminal mounted on the polystyrene insulator,
both the input capacity and the inductance of the
input loop are kept small. Because the input
capacity is low (about 3 pufd.) and the input re-
sistance of the acorn comparatively high, it is
possible to use the meter for comparative meas-
urements at frequencies up through the 224 Me.
band.

In making measurements at r.f. allowance
must be made both for the resistance and the
reactance of the diode input circuit. When the
measurement is associated with a tuned circuit it
is usually possible to tune out the shunt capacity,
limiting the loading effect to the input resistance
alone. As stated before, the value of this re-
sistance will vary considerably, ranging from
about 3 megohms at audio frequencies to ap-
proximately 1 megohm in the broadcast band and
perhaps 50,000 ohms at 112 Me.

When making measurements on non-resonant
cireuits the loading impedance can be considered
as the effective value of the resistance and re-
actance in parallel. On the higher-frequency
amateur bands the reactance is 80 much less than

the resistance that the impedance can be con-
sidered as the capacitive reactance of the input
loop at the frequency in use. At very high fre-
quencies this value will begin to rise again as the
inductance becomes important near resonance
(i.e., on 112 and 224 Me.).

Construction

The unit is assembled on the panel of 2 6 x 7 x
12-inch standard metal cabinet. This type of
construction is not particularly compact, but
does facilitate wiring and experimentation. There
is a good deal of empty space in the cabinet;
doubtless it would be a useful idea to cut out a
section of the top end for a hinged door leading
to an enclosed compartment where the r.f, probe
and test leads could be stored when not in use.

The power transformer is supported on four
tapped metal rods. A metal strip across two of
these rods supports Res and fgy, making these
controls available for screw-driver adjustment
through two holes in the bottom end of the case.
These holes are insulated by ¥4-inch rubber grom-
mets, since the shafts of the potentiometers have
d.c. on them., Insulating washers are used in
mounting the variable resistors, of course.

All of the other principal parts are mounted .
directly on the panel. The fixed resistors asso-
ciated with the various circuits are first assembled
on flat bakelite terminal strips, and pre-wired
with connecting leads. These atrips are then
mounted in place and the leads run to the other
circuits.

Ordinary bakelite-insulated tip jacks are used
for the “ground,” “common,” “A.C.” and
¢1500-v. D.C.” terminals. The latter is given
additional insulation by a pair of fibre washers.

(Continued on page 90)

Filter Reststor R, . Coupling Condenser &
\\ Sﬁieiil Can /“ Polystyrens Disc.
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Fig, 3 — (Top) Showing construction of the 955 voltmeter head. Refer to text for details.
{Bottom) Detail of the d.c. isolating probe.
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1€ ARMY-AHATEUR RADIO SYSTEM ACTIVITIES >

/'\

NEW CHIEF SIGNAL OFFICER

Tz Signal Corps has a new head: Major
(eneral Dawson Olmstead was appointed Chief
Signal Officer of the Army, effective October 24,
1941, succeeding Major (leneral Joseph O.
Mauborgne, retired. He is the twelfth CSO in the
history of the Corps. His photograph and a
biographical sketch appear on page 22 of October
QST..

- ¢ B s

‘The part which Army-Amateur members will
play in the civilian defense picture is being
studied by the Office of Civilian Defense and the
Defense Communications Board. The War De-
partment is awaiting the completion of such stud-
ies before considering any changes in the Army-
Amateur Radio System because the eventual de-
termination of organization and responsibility
for direction will be specified, in all likelihood,
by the aforementioned agencies. Communication
security requirements might possibly necessitate
the closing of all radio stations (including those of
the Army and Navy) the operations of which
might be useful to the enemy for aireraft position
finding, or as a source of information as to local
conditions and activities. It is hoped that Army-
Amateurs will continue to construct 112-Me, and
other ultra-high-frequency equipment for local
u.hf. nets to serve their communities and to
tie in with existing AARS networks. However,
too much dependence should not be placed on
radio for civilian defense communication needs in
time of emergency.

AMATEUR MESSAGE TRAFFIC

THE personal messages (third-party traf-
fic) handled by AARS stations are increasing at a
rapid rate. Messages to or from Army posts and
eamps make up the bulk of this expanding traffic.
'The work of relaying and delivering is putting a
heavy burden on the comparatively few Army-
Amateurs and other codperating amateurs who
are devoting much of their spare time to this
public service.

As 2 means of expediting this traflic, with par-
ticular emphasis on speeding up the number that
ean be handled per hour, the ARRL Numbered
Radiogram or fixed-text type of message has been
adopted by the AARS. Stereotyped “form mes-
sages’ were used by Army net stations last year
to expedite the transmission of Christmas greeting
messages, so that many Army-Amateurs should
be familiar with the fixed-text type of radiogram.
A supply of the “ ARRL Numbered Radiograms”
lists recently was distributed to corps area and
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War Department, Office of the Chief Signal Officer, Washingion, D, C.

state net control stations. Additional copies may
be procured without charge from ARRL Head-
quarters, West Hartford, Conn. The sender of a
message should be asked to rephrase his text to
conform to these fixed-text forms whenever pos-
sible. The abbreviation “ARL” will be used
before the check to indicate that it is in the
“ARRL Numbered Radiogram?’ series.

During the past several years the ever-increas-
ing number of Christmas messages had been put~
ting a heavy load on the operating personnel at
Army NCS, WLM-W3USA, Washington, and
other Army-Amateur stations, particularly those
serving as relay stations. AARS nets are almost
loaded to capacity at present with the large vol-
ume of -service personnel radiograms. It is re-
quested, therefore, that Christmas greeting mes-
sages, between points in the United States, not be
routed over the AARS this year.

CODE SPEED CONTEST

'THEE annual code speed contest is sched-
uled tentatively for Monday, January 5th. In a
manner similar to this year’s contest, it is planned
that Army-Amateur NCS, WLM-W38USA, will
make automatic tape transmissions at speeds from
20 to 656 words per minute, in increments of 5
w.p.m., on 3497.5 and 6990 ke., starting at 10:00
p.M. EST. It is hoped to arrange for similar
transmissions from Ninth Corps Area NCS,
WLV-W6NLL, Presidio of San Francisco, at
9:00 p.m., PST., using a different text, that all
amateurs in the United States may have an op-
portunity to receive these itransmissions. This
competition is open to all licensed amateurs.
Participating amateurs should mail copies of the
received text to their respective Corps Area Sig-
nal Officers for grading.

ANNUAL ARMISTICE DAY MESSAGE
'TEST

'Tre thirteenth annual Armistice Day
Message Contest was held on Monday, November
10th, A message from the Chief Signal Officer was
transmitted by net control station WLM-
W3USA, on the special 3497.5- and 6990-ke.
Army-Amateur frequencies, at 7:00 and 10:00
p.M. BES.T. All Army-Amateur stations were to
receive this message and submit copy to their
respective Corps Area Signal Officers for scoring,
The results will be announced later.

RESULTYS OF FALL ZCB CONTEST

Wae Ninth Corps Ares Army-Amateurs
added another one to their string of contest vic-
tories with the winning, by a large margin, of the
Fall ZCB (Intercommunicating) Contest that
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Membership November

d &
Corps Area .4, Activity  Final C. A, Score
/b

Clorps Area S-16-41  Participating Points {dXe
380 3,733,677 69.7% 1,906,373
98 1,826,875 47.8% 873,246
125 1,743,941 44.4% 774,310
109 1,323,273 40.4%, 534,602
60 1,139,437 40.7%, 463,751
110 1,329,681 32.4% 430,817
93 743,337 47.9% 356,058
81 1,076,430 30.19%, 324,005
39 564,988 27.3% 154,242
3 8,250 42.9% 2,539
978 44.6%,
FALL ZCB CONTEST -~ CORPS AREA WINNERS
C.4. Station Contacts Score ity
OO, WI1S8C 108 141,480 Boston, Mass.
WI1KZS 59 63,720 Pittstield, Mass.
WI1AZW 94 62,909 Pittsfield, Mass.
8 W2MLW 107 115,560 Elizabeth, N. J.
W28C 98 90,720 Governors Island, N. Y.
W2MZB 66 86,400 Islip, L. 1., N. Y.
1.1 WS0KC 106 285,120 Shamokin, Pa.
‘W3EPV 55 118,800 Hagerstown, Md.
W3sN 102 118,320 Baltimore, Md.
TV ittt irrsscemeris s vivinens W4GOG 83 166,140 Hialeah, Fla.
W4BYF 75 162,000 Miami, Fla.
W4JU 69 152,360 Jacksonville, Fla.
2 [ WSSLH 83 104,580 Cineinnati, Ohio
WS8PZA 83 93,375 Cleveland, Ohio
W8HDL 74 89,910 Mansfield, Ohio
2 N [P WIDIR 107 208,530 Portage, Wise.
wouQT 60 129,600 Bloomington, IIL
WSUFH 82 95,940 Detroit, Mich,
5 WI0ZN 95 239,400 Udall, Kansas
WOKCO 90 121,500 fowa City, Iowa
WIBLK 66 121,440 Rapid City, 8. Dak,
25 5 Y W5CEZ 59 138,060 Ponca City, Okla.
W5HBQ 65 84,825 Ban Antonio, ‘Texas
W5CCL 38 48,640 Hammonr, Okla.
IX.. . I v WBI0J 124 312,480 No. Hollywood, Calif.,
WELTA 107 279,270 - North Fork, Calif.
W6GEG 92 154,560 Fresno, Calif.
Puerto Rico........... ..o i K4HEB 11 6,930 SBanturce, Puerto Rico
K4HHR 8 1,200 Ft. Buchanan, Puerto Rico
K4KD 3 120 Santurce, Puerto Rico

was held on September 8th; 280 Army-Amateurs
in the Ninth participated to roll up a score of
1,905,373 points. The Seventh was next, followed
by the Sixth, with 873,246 and 774,310 points,
respectively, The highest individual score was
made by W6I0OJ, North Hollywood, who worked
124 stations in 28 states, all nine corps areas and
Alagka, to score 312,480, A total of 978 Army-
Amateur members participated. Detailed results
are shown above.

PON.

It 18 reported that the following amateurs
are being held as prisoners of war:

Corp. D. W. Carr, GBUC, Maidstone, Kent,
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Lt. A. W. Lister, G5LG, Lichfield, Staffs.
A, C. Webb, G6WQ, Ilford, Essex (interned
civilian).

CIRCULATION STATEMENT

PUBLISHER'S STATEMENT OF CIRCULATION AS
GIVEN TO STANDARD RATE AND DATA SERVICE

This is to certify that the average circulation per issue of
QST for the six months’ period January 1st to and including
June 30, 1941, was as follows:

Copiesgold. . ooveiiiinievieniiinens s 41,514
Copies distributed free. .. oovvvveniennn... 511
Totaleevvereriiineeernnnsssocruneonsnnnns 42,025

K. B, Warner, Business Manager
D, H, Houghton, Cirenlation Manager
Bubscribed to and sworn before me
on this 29th day of September, 1941
Alice V., Scanlan, Notary Public
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AMPLIFIER NEUTRALIZING WITH
SAFETY
Fic. 1 shows an arrangement I have been

using successfully for some time in neutralizing
amplifiers equipped with link output coupling.
A flashlight bulb is simply connected across the
link and the neutralizing condensers adjusted for
no indieation, or minimum indication. This sys-
tem has the advantages over the neon-bulb
method that it does not unbalance the circuit and
that it is entirely safe in operation.

If coupling to the output coil is variable, the
most-sensitive bulb available should be used,

Fig. I — W8RBL uses a flashlight bulb connected to
variable link for safe neutralizing,

starting with very loose coupling and increasing
the coupling as the point of neutralization is
approached. With fixed links, start with a less-
sensitive bulb and finish up with the sensitive
one, — R. E. Span, W8RBL.

— o m—

FOLDED ANTENNA FOR 160

THE 160-meter "phone station of W6QVP,
fixed-portable at Merced, California, has had to
handle s situation which confronts many ama-
teurs operating on 160, namely, the lack of
sufficient room for a good half-wave antenna.
Faced with this difficulty, the usual response is
to put up a piece of wire *about so long and so
high,” then worry about tuning equipment to
make it resonate.

For this station, however, there are several
definite reasons why a Marconi end-fed type was
not looked on with favor, Some of them are: Too
much b.c. interference; loss of power in antenna~
tuning equipment; expense of purchasing new
antenna~tuning apparatus (we had none so it
would mean laying out cash); difficulty of being
sure the power input was actually getting to the
antenna and, finally, the main reason which was
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Fig. 2 — Good results have been obtained by W6QVP
with this folded 160-meter doublet.

that with a Marconi the current node is at ground
point, while with a doublet-type antenna it is at
the center of the system. Hence, it was obvious
that, lacking tuning equipment, having two b.c.
receivers directly under the antenna and wanting
the utmost efficiency for our 85 watts input, we
turned to a doublet.

We have two 32-foot *“two-by-three’” poles,
one on the house and the other 105 feet away on
the garage. Fifty-one feet of the 238-foot overall
antenna length is on each side of the center in
horizontal position. Hence, we have a 102-foot
flat top. At the top of each pole and raised or
lowered right with the antenna, is a three-foof
light-wood spreader with insulators on each end.
A similar spreader is lightly nailed to the bottom
of each pole. The antenna wire is led from the
center of the top spreader insulator over to one
end of that spreader, thence down 31 feet to the
corresponding end of lower spreader, across it,
then back to the opposite end of the top again as
shown in Fig. 2. This consumes between 66 and 68
feet of antenna equally at each end in a typical
approved balancing-out plan deseribed in the
ARRL Antenna Book. The theory is that the
parallel sections on the ends partially balance out
and thus reduce vertical radiation. All wire, of
course, is insulated from the wood with glass
insulators, Both house and garage here are a few
feet above usual height, so our poles get up to
about 47 or 48 feet above ground. This receiving
focation, however, is very bad with regard to
noise, which should be taken into account in an
appraisal of the following results.

For a period of less than two weeks, our log
shows ten stations reporting Q5-89 plus signals,
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five Q5-59, seven Q5-S8 or S8 to 9, seven Q5-57
or 87 to 9, six Q5-S6 or above, one Q4-85, one
Q5-85, and one Q8 to 4-S9 plus. Calls include
eight in 7th call area, one in fifth area and one in
third district. This last amateur we did not hear
at all, but his report was relayed to us. We con-
elude, logically, that due to the very poor re-
ceiving location, our transmitter is undoubtedly
working far beyond our receiving range.

— Barl M. Alcorn, W6QVP
NOVEL SUBSTITUTE FOR ANTENNA
PULLEY

N runNNING through our files the other day
for material for Hints and Kinks, we ran across &
suggestion made by the late Fred Sutter which
was typical of his will to simplify. )

Knowing the difficulty with which broken an-
tenna halyards are replaced in the usual pulley at

e AbOUE 2 FE.
GQ ‘ s

Brass rod

;Mast

i 4
Fig. 3 — This gadget is much easier than a pulley to
“pethread” when the rope breaks.

the top of the mast, he asked, “Why use a
pulley?”’ A rope rides about as easily over the
gadget shown in Fig. 3 as it does through a pulley
with the usual antenna load. If the rope breaks,
there is a fair chance that a fellow with a good arm
can succeed in throwing a weighted line up over
the top of the mast, after & little practice. The
line can be used to haul the new halyards into
place. If a strong arm is lacking, & kite or balloon
with a light line may be flown near the top of the
mast and maneuvered into a position which will
permit dropping the line into the yoke.

HINT ON IMPROVING AN
UNRESPONSIVE BUG

Many of the bugs manufactured nowa-
days, particularly the less expensive ones, tend to
be rather unresponsive at speeds less than thirty
words per minute. Observation seems fo indicate
that this is often caused by an excessively-stiff
main spring. As a result, it is often necessary to
adjust the bug for excessive side swing, or else
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Fig, 4— WISCH finds that narrowing the width at.
the center of the vibrating spring makes most bugs more
responsive.

run the dots too fast, to gain responsiveness.
Since neither of these alternatives is conducive to
the best sending, it has been found advisable to
increase the flexibility of the main spring by de-
ereaging its width at the point of vibration.

The complete arm assembly should be un-
fastened at the trunnions and removed in order to
facilitate this operation. By means of a file, or by
careful use of an emery wheel, a noteh should be
ground out of each side of the main spring as near
to the supporting bar as possible as shown in Fig,
4. The notches should be semicircular rather than
V-shaped, and enough metal removed to make
the spring about one-half the normal width,

-When the bug is reassembled, it will be found
that its maximum dot speed is somewhat lower
than formerly but that the action is much snap-
pier at all useful speeds. Since most operators
gsend between fifteen and thirty-five words per
minute, the loss in maximum speed is more than
compensated for by the increased ““feel” and ease
of action.

This kink has been applied successfully on
Vibroplex, Speed-X’s and MacElroy keys with
equal success, and the results have always amply
repaid the effort expended.

~— Charles Rockey, WOSCH.

TONE CONTROL RY NEGATIVE
FEED-BACK

AN EXCEPTIONALLY wide range control,
from high treble to deep bass, is obtained with the

iy =

B+250
Fig. 5 — Circuit for wide-range tone variation.
Cy, C4, Co, C7 — 0.05 pfd.  Ra —- 2-megohm potenti-~
Cg — 0.006 pfd. ometer,

Cg - 10 pfd. R¢ — 3000 ohms.
Cs — 100 ppfd. Rs — 50,000 ohms.
Cg — 0.5 pfd. Re — 0.1 megohm.

Ri, Rz — !4 megohm.
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circuit shown in Fig. 5. With the arm of the po-
tentiometer at “A” the 250,000 grid resistance
is shorted out and the 0.05 ufd. plate condenser is
connected as a by-pass to ground, giving maxi-
mum bass. With the arm at “B” the 0.05-ufd.
by-pass is high above ground and the feed-back
voltage is maximum, with feed-back taking place
only at low frequencies, due to the 0.006-grid
shunt. The high audio frequencies are passed and
the lows attenuated at “B.” ~— Willard Moody.

ADJUSTING THE DELTA-MATCH
SYSTEM FROM THE GROUND

TEE problem of impedance matching be-
tween an antenng which is part of an array, and its
feed line is often & hard one, because of the diffi-
culty of computing or measuring the impedance
at the points of connection to the antenna.

Since cut and try methods must be employed,
it is advantageous to use a matching system
which is continuously variable over & considerable
range. The matching stub with its feed line tapped
on at the proper point, and the Y’ -match seem
to be the most flexible systems. Using either sys-
tem, the approximate spot is chosen for tapping
on and the taps are then varied until standing
waves are eliminated from the feed line. Adjust-
ment of the taps is often a tedious and physically
difficult task, because adjustments must be made
while the antenna is in the position in which it is
to be operated.

The “Y”-match antenna can be adjusted in
another manner which greatly simplifies. the
whole procedure and which should prove very
valuable in making adjustments on beam an-
tennas where the whole array is mounted so as to
be accessible only with difficulty. The “Y” an-
tenna, a8 shown in Fig. 6, can be thought of as a
grounded quarter-wave antenna with a single-
wire feed line. The portion to the left of the
dotted line represents the imagine in the earth.
The feed line ig correctly terminated when the
resistance presented to the feed line at point P3
{assume & resonant wire) is equal to the charac-
teristic impedance of the feed line. This resistance
is a function of the length of the wire, Ly, its
characteristic impedance, and the impedance
presented to it at P;. It has been customary to
secure the correct resistance at Py by changing
the position of Pj, thus changing the load pre-

Resonant wire
7

SPHLS —

Feed Line
Fig. 6 — Scheme suggested by WIRQG for making
final adjustments of Delta feed from ground.
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sented to Py, the length of Lj, and the character-
istic.impedance of Ly (by changing its average
height above ground).

This same result can be achieved by moving the
sliding spreader at P,, thus changing the length
and impedance of L;. It is not possible to get as
great a variation by this method as by moving the
taps, but if the points of tapping are roughly
eorrect, it should be possible to secure a match
with reasonable movements of the spreader from
its original position as determined from tables.

The system -can be raised to its operating
position and the spreader moved up or down by
means of a long fish pole with a hook or clamp
attached to its end. When the proper position is
found, the spreader can be wired in place.

—~ Victor H. Voss, WIRQG.

A Compaet Reeeiver
for 112 Me.

{Continued from page 83)
ing the receiver. In this case, the receiver is
mounted firmly above the control box by means
of two metal side supports and self-tapping
screws. The speaker may be mounted behind the
dashboard or in any other convenient place.

The receiver is turned on and off with the aid
of the transmitter control box. Fig. 2 shows the re-
vised wiring diagram of the control unit. The new
circuit arrangement uses one of the switches to
break or pass voltage to the receiver and trans-
miftter filaments and to the vibrator supply pri-
mary. The relay winding is connected to the sec~
ond switch and is wired so as to place voltage on
the receiver with the switch in the closed position.
Therefore, the relay switch should always be
closed before the filament switch is closed; this
prevents the transmitter from radiating during
the warming-up period. The transmitter is placed
in operation by opening the relay switch.

The transmitter previously described makes
use of a half-wave antenna located at the rear of
the car, and this naturally makes the use of one
untenna rather impractical. The receiving an-
tenna is, therefore, a separate affair mounted at
the front of the automobile. It is the broadcast-
receiver type and will extend to a full 6 feet, (34-
wave ab 214 meters). This allows a low-impedance
feed line to be used between the base of the an-
tenna and the receiver. We have a broadcast re-
ceiver in the car and switch the antenng from one
set to the other whenever necessary.

Incidentally, some of the car antennas are
equipped with a low-impedance feed line that
may be used effectively with the 112-Me. re-
ceiver. However, make sure that you don’t get
one of the lines which hag an inner conductor
made with g single strand of very fine wire. Feed-
ers of this type are quite common — and in-
efficient.
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X¢ taErs be those who ate not yet con-
vinced of the part played by the radio amateur in
girding the eountry for defense, let them gaze in
awe on the following names of 68 licensed ama-
teur operators, every single one of whom is an in-
structor in radio, cither engineering or operating,
at the Air Corps Technical Schools, Scott Field,
Il They are training the men who will be respon-
sible for the communications system of our rap-
idly expanding air corps. Tech. Sgts. Ciargan;
Jones, SFHT'; Slough, 9NHS; Staff Sgts. Honey-
well, W8UJY; Ronnermann, W2JEK; W. R.
Otey; Ingalsbe, WOFEZ; Lawrence, W9QJL;
Nolen, W5IUX; A. C. McGinnis; Sgts. Abrams,
6TXD; Speciainy, W3HIX; Olson, W9TOH;
Wolfe, WOKCB; ('pls. Sewall, WI1KJV; Ar-
seneau, WIGBM; Pfc. Bair, W8SJU; Green-
wood; Martinsen, W9ZDA,; Pvts. Horn, W7FTU;
Aggers, WSHETT; Sabel, WOWLD; Miller,
W8SPV; Meyer, 6SJF; Falconer; Wood, WiLVG;
Frakes, WOFGL; Mael, WOWLH; Yohn, WSPWL;
Funk, WOTUW; 8. P. Jones, WOYED; W. M.
Bell, WOFEG; Howard Stadermann, WOAHB;
Paul ¥smay, WOKJIG; Jack Loomis, W5IVD;
Stanley Benson, WOSXH ; Francis Case, WOAQB;
Arnold Resnik, WISDF'; Charles Sibley, WOPWL;
Marshall Ingling, W9GGF; Hugh Winter,
WOHID; M. Dean Post, WOLFG; Paul Smay;
Paul McCallen, W9TL; Alvin Morgan, W5ILL;
William Williams, WOUOD; Norbert Gamara,
W6QYF; Colin Rae, WOSTX; Max Morrison,
W5F0QC; Edwin Knowles, WOPYN; Lloyd Gipe,
WICZV; Samuel Ozman, WIKUC; Thomas
Morse, WOAXY ; William. van de Kamp, WOCEB;
Philip Bloom, W2FIB; TFrederic Dickson,
WIUIC; W. Earl Peterson, WSPPN; Jesse
LeGrand, WOPCT; John Petty, WONAT;

Samuel Stiber; J. Stephen Anderson, WOUFE;
Edmund Parsons, WGAWD; Samuel Sullivan,

W9SAB; Thomas Braidwood, W9TEB; H. W.
Belles, W5FMU; Arthur Richards, W90DJ;
Richard Hamilton, W9DDJ; Elmer Pearson,
WOOTS. We've named others in previous issues
t00.

SIGNAL CORPS

Nrew members of Ft. Monmouth's electronics bat-
talion are Lts. Gunn, 3GUZ, and Banan, 1LYG, the latter
being commissioned after induction under selective service,
In the Signal Corps Labs there we find Lts. (Giacoletto,
9WKE; Heitman, 6PHP; and OM Young, 8TO, all doing
development work. In the 1st Training Bn, is Pvt. Hein,
SLXE. At nearby Ft. Dix are Tech. Sgt. Giles, 3CY1, com-
munications chief in the 157th F, A., and Lt. Clifford, 3CJJ,
communications officer of the 114th Inf, Hq. Co. Lt. Ray,
SNWP, is assigned to the 58th 8ig. Bn., Camp Forrest,
Tenn.; Lt. Hoelze, 4HWF, to the 254th Sig. Construction
Cu., Camp Claiborne, La.; Lt. Branch, 4FWO, to the 8th
Sig. Co. at Ft. Juckson, S, C.; and L, Krisberg, K4HDZ,
to Hq. at 8an Juan, P. R. Cpl. Brands, 9¥Y'TV, is now on de-
tached service in Ieceland. Lt. Thompaon, 4BRF, is radio
officer of the Fourth Corps Area. CUpl. Frydlo, 8QQB,
pounds brass at WYH, Hamilton Field, Cal. Cpl. Willard,
20JH, instructs in radio at Ft. Monmouth, Lt. Downing,
7I8Q, supervises the Kodiak Base of the Alaska Communi-
cations System.

Up in Clinton, Ontario, there is a radio school training
English, Canadians and Americans, As is usual in such
rapidly-organized schools, the various rooms bear temporary
cardboard placards until the proper lettering can be madeon -
the doors. The other night, just before mealtime, one of
those placards bore just three words: * Ordinary Radiomen's
Mess.” As the *chow line” filed past, a number of them
stopped before the sign to make a small notation. Next
morning could be read the calls of 9PPY, 6QCC, 9BEV,
2KUV,7EYT, 5THU, K6PX1, K6DV, 3ABE, 3AMI, 1AFI,
2LHD, K60ZG, 6BWE, 6HLR, 6QUM, 60UH, 6NMZ,
K6MIN, 3HTO, 2LBD, 4HEW, 3JRP, IMLR, 5BLT,
31GL, 2FQW, 4DNY, 6RET, VE3FB, 6LGZ, 2BYY,
1LUY, 6PVR, 3DDW, 9QHP, SHU, 7AOP, VE4HZ,
VE4ANM, VE3AD, 5GEP, 7EST, 6FWJ, 2L.QC, 6PKQ,
8BPE, 9RUZ, K60AM, 60DE, 6NQR, 6MFO, 31ZA, 4VM,
9BHEK, 8NMC, 6QGH, 2LVP, 2NTP, 7IXX, 1AQW,

Here is the amateur portion of the
radio class who graduated October Ist
as radiomen, third class, from the
Naval Training School at Los An.
geles.

Front row (l. to r.): Sprecher,
6AO0U; Mickey, TIIY; Hansen, T1JK3
Crosby, 6MCG; CRM Masiello,
600Q1); Forman, 7IMC; White,
0QEZ; Carpenter, 6MKX; Dunn,
6TCX. Center row: Jackson, 6JZP;
Kilgore, 6KDW; Brown, 6TOH;
Healy, 6QCR: Guyot, 6LIX; Stef.
fens, GIWS; Aznoe, 6PJV: Wulf,
6TCZ; Hickingbottor, 9 WZ Fish’
er, TBRP. Rear row: T ormahlen,
6TFQ; Peters, TIWB; Rock, 7IGR;
Vasquez, 6Q0OW; Pedler. 61TDO;
Kamm, 6HWZ; Faust, 6TSO; Car-
mean, 6PQE; Hauk, 6TXS. Not in
the picture is RM3c Dippel, 6CXI.
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Nineteen of the 21 officers and enlisted men at NAJ (Great Lakes, I1l.) have their own calls. They are (1. to r.):
Ens. Ritzow, 9GDP; Lts. (jg) Asmann; Penhollow, 8SYH; RM2¢ Church, 92U0; RM3e¢ Cunningham, 9WZA;
RM2¢ Freye, YW WOQ; RM3¢ Knickel, YKAX; RM1c Abele, 9VUD RM3e Whlte, 9MMT RMic Bamberg, 9KCR
RM2¢ Mitchel, QTHE Chief felegraph L.arr, 9KHZ; RM3c Ledhetter, 9WTT; CRM Bush 9GUZ; RM3c¢ Cou-
fombe, 1MVG' CRM Llen 9FYX; Lt. (jg) Hansen, 9FFD-N5 Lt. Comdzr. Schrell, 9UZ; and Lt. (jg) Kessler,
9GYP, CT Cra.ft, 9ESW, was on leave and is not in the picture ‘here.

CMBYB, 4HGG, K5AJ, K5AA, 5AUC, 60ZT, 9BLJ, 1LAO,
3BJE, G6QN, G2BHU, 9NHS, 9TAP, 31ZL, 9BLS, 9JFS.
Most of them have since been transferred to other stations.

IT°S A SWELL WAR . ..

Pyr. Kenxgra CGrieeires, who closed down
WIHKY to operate s * walkie-talkie" for Battery B, 84th
F. A, Bn., certainly learned the horrors of death during the
Army maneuvers in South Carolina. Last week while the
Ninth Division was hammering the 44th, Griffiths was miss-
ing for twenty-four hours. Upon returning he confided that
he had been cauptured twice and riddled to “ death’ the same
number of times. Reclining on a truck seat to take a nap, he
informed the N.C.O. that it would be useless to call him for
battery duties, as an umpire had ruled him definitely a
*dead soldier.”

Half an hour later, however, when the ‘“chow’ whistle
blew, OM Griffiths was noticed at the head of the line.

AIR CORPS

¥r we were able to hop from field to field with the
speed of a P-40, we could find Lt. Griflith, 4FUF, at Mac-
Dill Field, Fla.; Lis. Sexton, K4HWW, and Lingard, 988T,
and 8gt. Gabriel, K4GNM, at Borinquen Field, P. R.; Stg.
Diehl, K6UGH, and Ello, gHCM, at Wheeler Field, T. H.;
Tit. Lindner, 2JMU, and Sgt. Johnson, 4BYW, at Maxwell
Field, Ala.; Lt. Dewey, 8PWJ, at March Field, Cal.; Lt.
Coss, SNEJ, at Nichols Field, P. I.: Staff 8gt. Michael,
INQX, at the Bangor, Maine, Air Base; Pvt. Newton, 8VJP,
at Hq. 54th Pursuit Gp., Paine Field, Wash.; Pvt. Hildreth,
8NRW, of the 44th Sig. Platoon, Pendleton, Oregon, Air
Base; Cpl. Crum, 8GKD, with the 854th Sig. Sve. Co.,
‘Tucson, Ariz.; and Tinsley, 8HGC, operating aboard a
B-18.

In the 372nd school 8qdn. at Scott Field are 8gt. Groves,
9NHO; and Pvts. Rehbein, 9TLXK, and Hedrick, 8UFO.
Major Cauterbury, 9IMT, is assigned to the same field. Air
Clorps gunnery students Beljan, 8SCW; Graff, 9NSE;
Strobo, 9YKL; and 900R will soon be operating 8SCW/6
at Las Vegas, Nev. SBtaff Sgt. Richardson, 88UT, is with
the ferrying command at Bolling Field, D, C, M. 8gt. Hinck,
9RXG, is stationed at Lowry Field, Colo., with the 10th
School Sqdn, Sgt. Nolan, K5AD, operates for the 25th
Bomb. 8qdn., France Field, C. Z.

NAVY

W.r. Coupr. Sam Townsenp, 8WY, in May left the
broadcasting business and the presidency of WKST to be-
come district communications officer for the Fourth Naval
District, headquarters at Philadeiphia. Active duty is not
new to him, for as 8WY and radio NID in Akron he super-
vised communication with the first trial flights of the dirigi-
bles Akron and Macon. His present duties also include super-
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vision of communications in the Philadelphia Navy Yard
and the outlying radio stations in the district. Comdr,
Grimes, of Los Angeles amateurdom, has taken over the
D.C.0. job of the Eleventh Naval District, headquarters
at San Diego. Lt. Comdr, Fass, 6NZ, is on duty in San Fran-
ciseo, Lt. Comdr, Catel, 9DTX, left Milwaukee for active
duty at the Air Station in Corpus Christi, Texas.

Radiomen of the Albemarle include Bratton, SHWH;
Jones, 4GBC; Ryburn, 8RGK; Warren, 9TCN; DeCourt,
4HDM; and Blossom, SAMG. At Navy Radio, New York
(NAH), we find, in the headquarters buildin’g, Lt (ig)
Braue, 2HIH; CRM Conrad, 2BHE; RMlcs Kirchoff,
2FAR; Kerr, 3CCC; Canino, 8ERZ; Cook, 8LOV; RM3cs
Sternfield, 2CIY and Berler, 2EPC; at the material lab are
RM2es Maciejko, 1GVV, and Vossberg, LFKR; at the trans-
mitter station, RMZ2cs Lawreynoviez, IKYF, and Dee,
2FUQ. RMle Tobias, 6IIC, is in charge of radio on the Bit-
tern. Radiomen Pickford, 5ISS, and Towler, 5BYV, are sta-
tioned at the sub base in Coco 8olo, C. Z. RM3ec Stewart
pounds brass on the Williamson, Ens. Hathaway, 7BCV,
and Lt. Emigh, 7BH, are stationed at District Headquariers
in Seattle.

Although O'Keefe, 2KT8, and Geranis, 2ZNUD, both lived
in Brooklyn and within 100 feet of each other, it was only
when they reported aboard the Colorado last March that
they met for the first time. Other hams in the ship's materiel
personnel are Lt. {jg) Wood, 8A0Z; RM2¢ Webb, 65SHA;
and CRE Czenkus, 6JZJ. Radiomen on the McKean include
Crane, 98QF; Chiles, 6ROI; and Sanders, 60NG; on the
Iattle are Tatarski, 6TJL; and Rex, 6QHM; on the Siring-
ham, Hawkins, 6CUQ; and Kerr, BRPO. OM Chiles says
the radio eqiupment is new and a pleasure to operate.

Not all the boys are on boats. 8eamen Dickey, 2ZHRD,
and DuVall, 6QJZ, are training at San Diego; Radiomen
Klebfoth, 9TWV, and Harrison, LKY1,, at Noroton; Schorn,
9GEKW, at 3an Francisco, Lt. (jg) Veverka, 9CGS, is with a
detachment at Ft. Mills, P. 1., and Lt. Beall, 6BVY, with one
at Quito, Ecuador. Ensigns Warren, 4EXJ, and Davis,
4GQ, are assigned to the communications office at Charles-
ton, 8, C., navy yard. The gang at Newport, R. 1, naval op-
erating base include CRM Baxter, 1AKE; Davies, 1AZG:
Grace, IEEP; Krynitzky, 1BFS; Baldwin, 1IKE; Mec-
Arthur, SMBA, and Somers, 1LVA, Lt. Comdr, T. R. Pen~
nypacker, 1VR, is the C.0., assisted by Lt. (jg) Stimpson,
1KL, and Ens, Hardman, 1CIK. There are numerous Naval
Air and Radio Stations dotting our coastline, with amateurs
performing much of the communications work. We find
CRMs Boyd, 3JGG, and Barr, 8MLZ, at Annapolis; Estes,
4GKK, at Jupiter, Fla.; CRM Rand, 1PG, at Quonset
Point, R. I.; Lt. Thomas, TFEZ, at Kodiak, Alaska; RM3e
Stellmaker, 9EUS, at Miami; Lt. Fenton, 4GGN, at Pensa~
cola; and Jarrett, 3JEA, at Cheltenham.
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“&- ON THE ULTRA HIGHS 7}

CONDUCTED BY E. P. TILTON,* WIHDQ

You never can tell about Five Meters!”
With everyone looking for an saurora session
around the middle of October (such a magnificent
display as burst forth on Sept. 18th would surely
have & sequel the following month) we get, in-
stead, a couple of sporadic-E openings. Thus,
with aurora DX in July and skip DX in October,
has the band rudely broken up our nice picture of
“what to expect, and when.”

Most of the gang who operate principally on
Five had given up their summer habit of watching
conditions on Ten, and thus were caught com-
pletely unawares until they heard the few who
never miss such things calling W4s and W9s.
Here are a few reports:

QOctober 20th:
WIDLY, Gilbertville, Mass., worked W9YKX;

heard W4FBH.
W4FBH, Decatur, Ga., worked W2BYM and

W2BQK;; heard W2AMJ and W1HDQ.
W2BYM, Lakehutst, N. J., worked W4FBH,

W9s FFV DYH NFM and YKX; heard

WIUWL.

WORFT, Waterloo, Iowa, heard W2BYM and
several unidentified signals.
Qctober 22nd:
WIDLY, WIAEP, W1QB, and WI1LLL worked
W4DXP; heard W4EQM.
W4FBH worked W2BYM.
W2BYM worked W4FBH and W4DXP; heard

W4EQM.

WI1HDQ was asleep at the switch on both occa-
sions!

Operating activities during October were
somewhat overshadowed by the general awaken-
ing to the need for organization of our u.h.f.
facilities for eivilian defense. All of us who work
the ultra-highs have long felt that organization
along emergency lines was in order, but because
of the general confusion of ideas as to what was
needed, little in the way of definite planning has

% 329 Central St., Springfield, Mass.

been done until the last few weeks. Now, however,
& communications plan is being drafted by the
Office of Civilian Defense, in which a place in-
evitably will be made for amateur radio. At this
writing the picture is not entirely clear, but one
thing seems certain — there is a tremendous job
ahead for w.h.f. men! QST will shortly carry the
complete story (much has already been reported,
and more in this issue) with suggestions as to
gear, organization methods, and the jobs we may
be called upon to do. Each month this column
will report local organization work of u.h.f. na-
ture. Here are a few examples of what is already
being done:

Chicago-— W9PNYV has organized & net of fixed and mo-
bile 112-Mo. stations, twelve members at present. Personal
delivery of messages from a 8.5-Me. c.w. net by 112-Me.
mobile atations is being tried.

Belmont, Mass. — W1AJW reports & complete inventory
of amateur facilities. Appropriations for purchasing u.h.f.
gear for amateur emergency use have already been made,
and more are coming up.

Hartford, Conn, — 112-Me. net under auspices of Con-
necticut State Police in operation each Monday night. Con-
trol, W1JJR, calls roll by towns in the area around Hart-
ford, Practice messages are handled as a part of each drill.

Tucson, Ariz. ~ U.h.f. enthusiasts under direction of
W60VK mailing out literature to all active amateurs in
Arizona, stressing need for development of emergency u.h.f.
facilities. W6QLZ, Phoenix, reports quantity purchases of
w.h.f. gear and much local interest in construction of same.

Springfield, Mass. — Local nets on 56, 112, and 28 Me.
being organized as adjunets to police radio and police and
fire signal systems. First test of 112-Mo. facilities Oct. 23rd,
with W1GCR/1 operating from City Hall tower, contacting
portable, mobile and fixed stations throughout Springfield
area. §6-Mc. mobile group, comprising six stations at pres-
ent, to work out Nov. 6th,

San Pedro, Cal, — WBANN reports 112-Me. emergency
net operating each Monday night at 8 p.u. Nine stations in-
cluded, to date, all using the same frequency for drill.

Meriden, Conn. — U.H.F. Amateur Emergency Ass'n,
WI1KJT, president, W1FYG, secretary, formed. First regu-
lar meeting at Conn. State Armory on Oct. 20th open to all
local and out-of-town amateurs interested in increasing the
value of u.h.f, emergency facilities,

And so it goes! The opportunity for u.h.f serv-
ice is limited only by the number of operators and
available gear, it appears. If we are to do all that

Five-Meter Men gather at WI9HAQ, Davenport, Jowa. Left to right, Jerry Keefe, WOHAQ; George Sperry,
W9CBJ, Washburn, Ili.; Harold Wier, WOGFW, Lacon, IlL.; Bill Copeland, W9YK X, Woodbine, lowa; Clair Brown,
WINFM, Solon, Iowa; and Jerome Keefe, WOHAQ.




A pair of RK-63’s with linear plate circuit take up to
1 Kw. The 56-Mec. final at W3IHWN, Mechanicsburg,

Penna.

we should, it is going to mean the “conversion”
of many low-frequency men and the construction
of scores of rigs in every sizable community. If
your town has not already started, get the gang
together at once. Survey available gear and pros-
pects for construction of units for the job at hand.
Get every local ham going on the job, and soon;
and let us know about your plans and the prog-
ress you are making!

HERE AND THERE:

WIDJ, ‘Winthrop, Masa., had a big night on Sept.
25th, working two long-looked-for stations in WIMEP,
Glastenbury Mt., Vermont, and WIMFK, Portland, Maine,
for the first time. He then went on to contact WIBGA,
Pawtucket, R. 1., W1LSN, Exeter, N. H., W1FLQ, Middle-
town, Conn., and several locals — making all New England
States in one evening. In New England's hills, that 1s some-
thing! Arthur, long-time Western Union man, sends along a
sheet from the W.U. organ, “ Dots and Dashes,” in which is
reporied the success of engineers in combatting the effects of
magnetic storms on wire communication. Peaks as high as
480 volts were recorded on observer circuits during the mag-
netic storm of July 4th-5th, yet wire service was maintained
almost without interruption. Well, so long as they don't find
some way to stop the disturbances themselves it's all right
with us}

WIMEP has a tough assignment. Chet’s mountain is an
ideal spot in summer but few will envy him, seven miles
from the nearest highway, this winter. But things could be
worse — he now has two storage batteries and the means to
charge them. An HY-75 is being installed in the famous
flea-power rig and WIMEP will soon be heard with high
power (8 to 10 watts) on 57,486, 114,972, and maybe, even
{shh!) 28,742, Keep those frequencies in mind, gang—

contacts are going to mean a lot to that guy way up there,
buried in some ten feet of snow, on Glastenbury Mountain,
Vermont!

There may not be too many stations on Five on a given
night, but just announce a * Horsetrader Shindig" and
watch them flock to it! Even with a World Series for compe-
tition, 140 u.h.f, enthusiasts showed up at a Shindig in New
York October 5th. WAEDD, W3J8L, WIDEI/3, W3AWM,
and the Conklins came up from Washington; W1QB came
all the way from Natick, Mass.; a fine group from Phila-
delphia; and, with practically all the gang from New York
and Connecticut on deck, & fine time was had by all.

“The lingo is familiar but 1 can’t place that call, W3JSL.”
Just another of those hams who have been drawn into the
net at Washington — the former W9ZJB, whom some of you
may know! Vince got *“the works’’ at the Horsetrader Shin-
dig, as the representative of about 40 new members who
were initisted *‘by proxy.”

‘Television hag its uses, though it has kept quite a few five-
meter men away from their rigs, of late. One of these is
W2AMJ, It didn't take Frank long to get on Five when
W2BQK, & near neighbor, blasted forth on the sound chan-
nel calling WAFBH!

W5AJG used to be missing from the 56-Me. picture dur-
ing the winter months, except for an occasional skip QSO;
but this winter he is working W5HTZ, Cromwell, Okla.,
quite regularly. Wss ATH and EYZ are on in Ft, Worth
again, and between these and EHM, JCN/5, and JKM
(Mrs. W5AJG) out with the car rig, Leroy has managed to
have contacts nearly every day.

W6ANN, San Pedro, Cal., works cross-band with W6OIN
on 234 regularly. Last fall, when the temperature inversions
faded, WBANN was unable to work into S8an Diego until
the following spring. This year by using both bands and a
variety of antennas they hope to keep this 100-mile cireuit
open.

DX openings are big events for die-hard u.h.f. enthusiasts
who are isolated under normal conditions. W8BKI, Charles-
ton, W, Va., got the thrill of his life in the aurora session of
Sept. 18th, His contact with W3HDJ, Delanco, N. J., was
the first DX QSO for W8BXKI in nearly ten years of inter-
mittent work on Five, In addition he logged the following:
Wis LLL NF, W2BYM, W3s OR AXU, W8s NSS CIR
FGV QQP NYD BPQ QXV QYD KKD, and WORBK,
W2XBS on 55,750, and the (third) harmonic of WKJ were
also heard,

A “first report” comes from WORFT, Waterloo, fowa.
Vernon runs an HK-54 ai 180 watts, feeding a 3-element
horizontal array 56 feet off ground. The receiver is s DM36-
8X25 combination. Contacts have been made with Wos
ARN, HAQ, 8BU, YKX, NFM, and ZHB all nice DX,
WOWIP, also of Waterloo, is on and W90OJD near Mt,
Auburn is getting set.

W9PK will have moved from Lyons to Downer's Grove
by the time this appears in print. Jack bad such good luck
with his *“ W6QLZ Beam" that he is going to get it up at the
new location right away. He also wants to get on 234, but
won't do it until he can have crystal conirol and a receiver
capable of copying ¢.w. Object: aurora DX on 234!

WIEGQ, Gary, Ind., was having receiver trouble during
the aurora session of Sept. 18th. He got it straightened out
the next day and hasn’t heard a thing sincel Herb will be on
at least twice each week “even if I don’t hear a sig until
next spring!”’ He would like to arrange akeds with stations
within his working radius.

‘W9ZHL, Terre Haute, Ind., reports that WOKZD, Ash-
land, Iil., and W9HSB at Springfield, IIL., have been work-~
ing the Wabash Valley gang recently, deepxte the fact that
both boyu are running only about 30 watts input. KZD's
antenns is 80 feet in the air, which is undoubtedly a help in
covering this 145-mile hop with low power.

112 MC. AND UP:

Wax fall of 1941 will stand out in the history of the
development of the Ultra-Highs as the period in which
ogoupants of the band, in the East, began to appreciate its
potentialities. In this we were just about a year behind the
Weat Coast gang. Formerly 214 was considered to be little
more than a substitute field for the use of the simple equip-
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U.H.F. MARATHON
Contacts Through States
October 16th in
Call &6 118 824 400 Score 1941
WiBCT 78 498 2
winJg 2 99 1003 12
WIEHT 64 491 8
WIEKT 120 900 16
WIHDQ* 251 137 4 2869 2
WIELJ 196 143 2725 26
WILFI 30 172 900 7
WILLL 182 102 1900 25
WILMU 108 432 2
WILSN 92 2 868 13
WIiMBS o288 1142 2
WIMEP 52 9 530 10
DW £ 163 168 6
W2AMJI 191 1680 a2
YM 209 56 2161 29
w2eoT 120 30 B9¢ [
2DZA 361 1384 [
W2FIQ 58 72 624 13
W X a8 644 9
X0 411 2 5
WaMGU 193 &4 4
W2IMIV 56 228 93 9
wWa2MQF 114 458 2
W20EN 171 928 6
W3ABS 59 1 22 5
ACC 100 28 746 15
W3AXC 30 14, 6
W3IAXU 39 20 1134 20
W3BZJ 268 1576 G
W3CGV 95 12 794 16
W3GIU 87 33 10
W3HOH 99 361 203 13
W4FBH 67" 5 721 17
4 34 12 323 12
W5AIG 152 2 1723 25
WEANN 62 245 1879 14
WEIOJ 16 34 1 @ 313 1
‘WENCP 30 70 1
WE0OVK T 3 1665 23
WEQKM 4 91 1 366 1
W6QLZ 56 20 1039 16
W6RVL 180 632 i
WRCIR 115 10 1983 26
VERKKD 113 46 1600 21
WRKWL 25 412 14
‘WSMHM + 27 201 i
Ww8Q 68 848 19
WERUE a6 15 o84 il
TDJ 39 1 578 i3
WEUUY 10 150 1
WIARN 87 1219 23
WOBD L 88 1347 23
WIBEGQ 17 72 a
WILLM 92 39 1 1030 16
VOPK 106 1 w52 25
PNV 115 197 2
VIYK 92 1362 26
WeBDL 74 1052 19
Fighth Pertod Winner: W3HOH 351 points.
Ninth Perlod: WIKLJ, us . on 234, piled up
..190 points for leading 9th—period re ort
Calls of entrants not reporting for two consecutive
months have been dropped. They will be re-tisted upon
receipt of further reports.
* Not eligible for award.

ment we once employed on Five; but recent experience
points to the fact that, under conditions of temperature-
inversion bending, stations come in louder (from points be-
yond the visual horizon) than do those on Five having com-
parable power and antenna equipment. During the warmer
months, at least, it seems definitely easier for low power and
simple equipment to negotiate the hops beyond 100 miles on
2}4 than it ever was in the old days on Five. Conversely, it
appears that the day-to-day communication on Five is more
consistent; that is, the difference between a “good’ night
and & “poor” one is more pronounced on the higher fre-
quency. It makes one wonder what will happen on 224 Me.
when we get around to exploring that field!

WIHXE, Lawrence, Mass.,, reports some nice low-
vower DX, Using a pair of 7A4's at 5 watts input and a
simple Marconi antenna with his mobile setup, W1HXE
contacted W2ADW from Holt's Hill in Andover, Mass,, o
distance of about 160 miles, This is unusual in that the

b4

elevation of the hill in question is only 810 feet, while
‘W2ADW is practically at ses level. W3HOH and about
twenty W2's were heard.

One of the loudest sigs from W2 is that of W20EN at
Middletown, N. J. It is hard to believe that the 89-plus we
hear over that 145 miles is being produced by an HY-75 at
only nine watts! But then that 16-element beam may have
something to do with it! Mid has worked numerous Rhode
Island and Mass. stations, several at distances in excess of
1200 miles! W3BZJ, Glenside, Pa., has found it easier to work
Rhbode Island on 234 than on 5. Bob connected with
WINBU, North Providence, 220 miles, and WIKOE
‘Wakefield, R. 1., 205 miles, on Bept. 22nd.

‘W3CGV, Wilmington, Del., is now on 234 with crystal
control, and thus another “new state” is made available.
Several of the gang now have seven states on 234. A few
have eight — is this the top?

In Atlanta, Ga., WAFKN, with the help of W4FWD, has
got things started on 214. W4s HZG, HRT, HDC, FVI, and
FBH are now heard on the band. Most of the work is
portable, from various hilltops and tall buildings. No DX
heyond 15 miles or s0 has been worked but the boys are
having a lot of fun, and the groundwork for future emer-
gency operation is being laid. W4FKN has built 2 duplicate
of the W1AIY 224-Mec. rig deseribed in August @ST and is
waiting for some receivers to be built so he can get some
1i4{-meter contacts.

Activity in his neighborhood by a Defense Guard under
the Direction of W5s FL and CEV has got W5AJG inter-
ested in 112 Me. again. Leroy is going to put on a crystal-
controlled rig, with a separate modulator, and let it run
whenever he is operating on other bands. DX on 234, too?
W5s EYZ and ATH in Ft. Worth, and HTZ in Okla,, are
going to try 214 also.

As “proof of the pudding’’ W60 VK sent your conductora
recording, made in Tucson by WOPCB, of the signals of
W6QLZ, Phoenix, a8 received over the 105-mile path on
OVK’s modified 8.1.G. receiver. Comparison with a similar
recording of QLZ’s 56-Mec. sigs bears out Jim's claims for
this receiver in no uncertain terms. Both sides of the 10-inch
recording are “solid copy,” and the signal-noise ratio is a
revelation to those accustomed to the hiss Ievel of the con-
ventional superregen. A detailed description of this receiver
appears elsewhere in this issue. A similar receiver is under
sonstruction for 224 Me.

With hams flocking to Washington from all parts of the
country, it Is man-bites-dog news to report one who went the
other way. After a year and a half in Washington as W3IYO,
the former WBNCP got homesick for the California climate
and scenery (Chambers of Commerce please note) so we find
Beck, once more WBNCP, back in Whittier, Cal., with a
new job and a fine u.h.f location. As soon as the gear is all
unpacked WENCP will be going sirong on 234. A small
transceiver and an indoor antenna are serving in the mean-~

time,

WBQEM had a 10-foot antenna stolen from his car and is
having trouble getting a replacement for it. Many manufac-
turers are discontinuing the longer types, due to scarcity of
materials and reduced demand, Don has gear all set up for
224 Mo., including an HY-75 oscillator and 9002 receiver,
These are equipped with separate arrays which can be taken
apart and set up in portable locations. Anyone interested in
setting a new 225-Me. record? W6ANN has 100 watts to a

(Continued on page 66)

U.H.F. RECORDS
Two-way Work
56 Mc.: WIEYM-W6DNS, July 22nd, 1938 —

2500 miles.

112 Mec.: W2MPY I-WIJFF, August 21, 1941
—- 335 miles.

224 Mc.: W6I10J/6-W6LFN/6, August 18, 1940
— 135 miles.

400 Me.: W6I0J/6-W6MYJ/6, September 14,
1941 — 60 miles.

08T for



- (ORRESPONDENCE FROM MEMBERS

The Publishers of @S1' assume no responsibility for statements made herein by correspondents.

CHEERS FOR B.C. EDITORIAL
RFD Box 67, E. Hampton, L. 1.
Hditor, QST':

Three cheers for you at QST and Radio & Television Re-
tatling for your editorial on * Bum Superhets’’ which really
was swell. I showed this to two BCL's whom | was QRMing
on their “big’ receivers, and it calmed them right down.

Here,at W2MQB we even took one of these 1941 “big"
receivers and set it up alongside my 1934 Philco and they
saw for themselves. . .

The unfairness of it all is that we hams are blamed for
QRM when a bum-~desigued receiver is going out of its way
to pick up our signals which are minding their o wn business.

------- Donald A. Miller, W2MQB

HAMS AND EMPLOYMENT
Wilton, New Hampshire
Editor, QST:

Some months ago there were several letters in QST re-
garding the opportunities for hams in the professional field.
1t occurred to me that you might find my experiences aiong
this line interesting,

In June 1940 1 got my second-class radiotelegraph ticket
and set out to find a use for it. United Fruit Company
wasn't interested in green operators. Mackay Radio szid to
see the unions but wouldn't give any information as to
where to find them or which one to find. At Radiomarine
Corporation I got my name and specifications onto a card
which was duly added to the bottom of a considerable stack
of similar cards. Also at RCA I got the uddresses of the two
unions, CTU (Commercial Telegraphers Union, AFL) and
ACA (American (Communications Association, CIO). The
chap who gave me the addresses very properly refused to
recommend either union over the other, He merely said it
wouldn’t do any harm to see them,

ACA was in the same class as United Fruit; they had no
jobs for beginners, and ham experience has no otfieial stand-
ing. CTU was a little more encouraging. 'T'he representative
took my name and specifications and said I would probably
hear from him sooner or later,

For nearly six monthy after that I called on RMCA and
CTU at odd intervals just to let them know I was still alive.
Finally, in December, I got a card from CTVU asking if I
would take a relief trip on a trawler. T have been riding the
trawlers ever since. The answer to the tong wait is that no
skipper wants to take a green op if he can avoid it, and, after
ull, ¥ don’t blame them now that I know what the op has
to do. Just at present there seem to be plenty of jobs for
men who have shown themselves to be competent and even
for some who haven't. . .

e Jon Ring, WIHXJ- PJ:WNZM-WOLC—” BEB-KJGJ

602 W, Callender $t., Livingston, Mont.
Kditor, Q8T:

. . . Lots of letters printed in QST about not being able
to crash in, and lots of words passed around that all of QST
agitation about jobs was bunk. I didn't have any trouble
getting one, All I had to do was say “Yes™ to the right one.
Not all cream, of course, having to come all the way to
Montana, but I szid I wanted a job, didn’t 1? Well, if you
really want one you take what you get — right? .

- Brnest Bracy, W1 OF-H 1 BFA

Eprror's Notk. — The following letter comes from a well-
known (and competent) ham who is now production man-
ager for one of the top-ranking industrial electronic-appara-
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tus manufacturing firros. His identity must be withheld,
but no natne is necessary to certify the merit in his charges.

Editor, Q8T

. Une thing that has come up [ think may be of in-
terest to you in view of some recent discussion in the Cor-
respondence pages of Q87T It concerns this business of the
all-round usefulness of hams in commereial electronic work.
I used to think that a good, all-round ham could be put to
work on just about anything using vacuum tubes and be
expected to “ catch on’ right away. Sad experience has not
horue this out.

Over the past year 1've had quite a number of fellows
working at our plant who rated pretty high around hers as
hams, They simply haven’'t done well enough. My main
complaint against them is that they don’t want to do things
the way we want them done. They are bired to wire g batch
of amplifiers, and immediately they begin pointing out why
the equipment is not properly designed; that is, not designed
the way they would design it. Because, for commereial or
defense reasuns, we are unable to go into the reasons for do-
ing things = certain way, they immediately get the idea that
we don't know the answers und say so — sometimes to people
they shouidn’t.

Not enough hams know the most ¢lementary theory.
Ohm'’s Law is a closed book te most of them. Seems silly,
but.it is true. Why are they so resistant to new ideas? Many
of the fellows we have tried here just don't want to learn.
Some uf them have joined defense classes only to drop out
after two or three classes. This is not true of all of them, of
vourse, but it {s true of the majority.

1 think, more and mote, that if the educating influences
in hatn radio, @87 for example, directed their influence more
toward emphasizing and teaching fundamentals instead of
pushing the cut and dried **how-to-make-it’ type of article,
the general technical Jevel of American ham radio would be
greatly improved in a short time, If your editorial effort
pushed the importance of learning over the importance of
simply gabbing on the air, I think we all would benefit.
Your recent editorial, * Shortage of Materials,’ pleased me
no end —for obvious reasons. Now follow it up with
another, ** Shortage of Brains."

GOT YOURS?
180 East 32nd st., Brooklyn, N. Y.
Editor, QST

I’ve been on the air for about 8 years now and have been
copying plenty of bug fists, commercial tape sending, press,
avmy nets and what have you. Have never had any trouble
eopying solid in my head (yeah, that’s solid too!}, but last
night really showed me up as a pretty poor copy specialist,

‘Was doing fine and figured the run was going to be a cinch
at 35 w.p.m. until I tried to put it down on paper on the old
mill, The certification of my copy will give you a better
idea of what I mean. . . .

1f my certificate comes through for more than 25 w.p.m.
1'll be the most surprised guy in the world, and don’t think
I'm not going after that &5 sticker. You've offered a chal-
lenge to my ego up there at HQ, and as sure ag there's soup
in the antenna I'll get that endorsement yet.

If any of the gang hasn't yet tried to qualify for the
award, don’t avoid these transmissions because you think:
“That's kid stuff. I've been copying better than 35 for
vears.” Just try putting it down solid on paper and you'll
find out the difference between copying on “gray matter’™
and copying on some of this white stuff they call paper.

w Charles R. Cross, WEFNI
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OPERATING NEWS 5.8 &

F. E- HANDY, WIBDI, Communications Mgr.

J. A. MOSKEY, WLIMY, Asst. to the Coms. Mgr.

For.Civilian Defense . . . Register Now,
and Build u.h.f. Units. Every amateur owes it
to himself and his institution of Amateur Radio
to add his weight and support to the useful con-
tributions amateur radio may make to the na-
tional emergency situation. Letters from hun-
dreds of hams have indicated the desire to engage
in amateur work dedicated to defense needs.
Now, as indicated by last QST, we are going
ahead in this. To our Code Proficiency Program
and morale-building traince-traffic work we
add this important ability to perform in the event
of civilian emergency.

In shaping our amateur radio for possible civil-
ian defense needs we aren’t starting from seratch,
but will use all amateur facilities we have and
extend them in the direction this problem re-
quires. All ARRL programs are designed to de-
velop the maximum value of amateur radio as an
instrumentality of public usefulness, Each indi-
vidual participation in ‘“organized amateur ra-
dio’’ adds to those values that have kept amateur
radio a going institution. Our organized ARRL
Emergency Corps has for years been directed at
preparedness for serviee in communiecations emer-
gencies due to flood, hurricane, earthquake, ete.
in normal times. These aims are being now sup-
plemented by studies to fit Emergency Corps
organization to any civilian defense need for radio
communiecation. Every amateur licensee should be
registered for civilian defense, registered in the
ARRL Emergency Corps, a part of organized
amateur radio! ARRL efforts at once include
consideration of civilian defense problems. You
are invited and urged to take an active part in
civilian defense plans. Register on ARRL blanks
to-day, if you have not already done so!

Civilian Defense Planning and Building.
October ARRL bulletins outlining the League’s
initial civilian defense program have called upon
ARRL Emergency Coérdinators to contact the
OCD’s executive directors or local defense co-
ordinators of their communities, (1) to ascertain
the communications programs for each commu-
nity, (2) to report concisely the status of amateur
radio coverage of that locality, and (3) to arrange
for supplementing wire service and messenger
plans with planned disposition of amateur radio
facilities, to be built up through Emergency Corps
registrations, and practical tests and building
programs. The 3500 amateurs registered in the
Emergency Corps are on their toes and give us a
fine start, bub no less than every active amateur
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should participate in civilian defense plans insofar
a8 his equipment and operating time permits.
Every reader with an amateur license has a place
in the Emergency Corps, whether self-powered
or not, whether u.huf. or not, and of course you
are even more able to fit in, if you have such
equipment. Just il out and return our Form 7
registration blanks for the Emergency Corps and
civilian defense amateur radio availability, and
we’ll make you a part of the Corps and send more
information about civilian defense. If not already
in the AEC, drop o radiogram or postal to Hg.
to-day for the AEC ! registration blanks.

While awaiting civilian defense and emer-
gency corps data, after returning said blanks, fol-
low the suggestions in QST about butlding u.h.f.
sets and acquiring self-power. All the needs point
in the direction of use of frequencies with a re-
liable 7- to 10-mile range that can be used simul-
taneously by roof top watchers, roving rescue and
demolition squads, for contact with first aid posts
and repair crews, ete., in every city and town in
the land without nationwide interference as
would result on low frequency. See the sugges-
tions for unit-construction of w.h.f. 112-Me. rigs,
self-powered units and a.c. supply, and standard-
ized plug-on connections for our civilian defense
equipments in this and following issues of QST.
Our immediate civilian defense job ig one of reg-
istration-and-building to make possible the fullest
participation of amateurs in the civilian defense
problems and tests of the near future.

Recommend Local Amateur Leaders to
SCMs. Numerous club-recommended and group-
recommended leaders for amateur emergency and
civilian defense radio organizing for different
local communities are now receiving appoint-
ment. In most cases they are made ARRL Co-
ordinators by the appropriate Section Communi-
eations Managers. Wherever there is no local
amateur leader representing us to civilian defense
local offices this will request active amateurs to
continue to suggest and recommend the best
qualified local men to SCMs for early appoint-
ment! There is local amateur organizing to do,
and our Oct. 7th bulletin will be sent to each such
leader as appointed.

December 20th FCC Order Effective 3:00
A.M. EST. At that hour and date we amateurs

1You can also get ARRL Emergency (orps (Form 7)
blanks from your SCM or EC or the nearest Western Union
office. Don't delay in registering for the Emergency Corps
and possible civilian defense amateur radio.

O0ST for



discontinue use of 3800-3900 kes., foaning the
frequencies for use of the government in the pilot
training program, except for specified shared-
amateur use in certain northern states in daytime
(if no QRM is caused). Starting at this time also
7250-7300 ke. is authorized for radiotelephone
{A-3) emission by amateurs holding all classes of
operator licenses. A Class A ticket and station
must still be held for any work in 75- or 20-meter
‘phone bands. With other Dee. 20th changes
radiotelephone (A-3) emission is prohibited from
the 1800-1000 ke, frequencies in order to pro-
mote, permit, and encourage network and traffic
activity to transfer at once from the congested
and to-be-loaned 80-meter ¢.w. regions.

January 9th-10th-11th 42 Band-Opening
W.A.S. Party Announced. There’s no good
reason why c.w. operators should not fill 1750—
1900 ke. with useful traflic activity right away.
There’s no point either in awaiting the final FCC
orders that loan all the c.w. frequencies above
3650 ke. in the 80-meter band. If you haven’t
done so before December 20th make that the date
to use the General Traffic Period (6:30-8:00 p.m.)
for a daily 160-meter work out. Crystals for 10-
station 160-meter c.w. networks lined up by
SCMs in accord with rules defining 160-m. ARRL
nets are still available . . . drop your SCM a
line and have him get you into such a group! But,
of course, the whole net must be a going concern
before the official recognition can be given. Help
your SCM to make your Section one of the first
with a complete 160-net a going thing.

A band-warming 160-meter W, A8, Party is an-
nounced along the lines of the one we had last
February for dates of Jan., 9th~11th inclusive.
This is within & month of the December 20 Order
and should enable many SCMs to contact capable
amateurs to complete their 160-net memberships.
Also the oceasion will fully demonstrate the fine
virtues of this band, which is enough reason for
setting the annual activity ahead. Everybody,
help open up 1601 Make traffic skeds there — and
take part in your Section-ARRIL Net being or-
ganized on that band with SCM-planning to
make it cover points for state-wide civilian de-
fense part of the picture too.

5th Annual ARRL QSO Party tentatively
set for February 7th-8th. During December
and January we are not scheduling many general
activities lest these compete with the u.h.f. build-
ing program. Plan to complete new workable
214-meter w.h.f. equipment before February first.
Make it a definite station building program for
these two months, Every amateur station should
be properly u.h.f.-equipped and able to take part
in local civilian defense tests. Be ready . . . and
expeet to see w.h.f, as well as Code Proficiency
credit factors turning up in coming activities as
extra eredits for those pulling their weight in the
programs aimed at the national interest and the
welfare of the amateur fraternity.
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Fash . . . Code-Proficiency-Program Qual-
ifying Runs to be sent from W9HCC in addi-
tion to WIAW. Arrangements just completed
extend qualifying run coverage by adding the
voluntary services of another well-equipped sta-
tion experienced in sending code practice trans-
missions by Wheatstone perforated tape at pre-
determined speed. Thanks to Mr. Sumner B.
Young of WOHCC, amateurs interested in qualifi-
cation, starting December 7th, may have a choice
between additional W9HCC-frequencies and
W1AW-frequencies for copying simultaneously-
sent qualifying runs using duplicate tapes pre-
pared by ARRL for transmission on qualifying
dates, The next opportunities for qualifying for
ARRL Code Proficiency certificates or endorse-
ment stickers are as follows, and all participating
are requested to indicate the station-and-fre-
quency from which copy is submitted to enable us
to gauge the increase in eoverage of certain areas
through the extended schedule.

Dates Qualifying Runs Time?

Deec. 7 1:30 p.M. EST, 12:30 .y, CST
Jan. 4 11:30 A, MST, 10:30 a.m, PST
Feb, 1

Dec. 26 9:45 p.u. EST, 8:45 pow. CST
Jan. 22 7:45 p.m. MBT, 6:45 p.u. PST
Feb. 16

‘W1AW-frequencies: 1761-3575-7150-14,254--28,510-58,968
kes.
WOHCC-frequencies: 3532-7058-14,312 kes.

Amateurs sending in copy of one of these sta-
tions for certification are requested to mark the
particular one minute of solid copy that qualifies
for endorsement or certification at a particular
speed. Taking into account the rate of sending
(5-character words and identifying spaces be-
tween them) 89, 119, 149, 179 or 209 correct and
consecutive characters-and-spaces are required
to “make” 15, 20, 25, 80, or 35 w.p.m. speeds.
If you count less than the requisite amount of
solid copy, send in 1009, copy at the next lower
speed and avoid receiving a failure card. To be
acceptable for checking reception copies must be
postmarked before the next qualifying run. If you
haven't got your achievement award for Code
Proficiency start working for it to-day. BEvery
FCC-licensed amateur is eligible. — F. E. H.

2 The starting time for information about qualifying runs
is 1:30 p.M. and 9:45 .M. EST, actual qualifying texts to be
copied following this advance notice at 1:45 p.a. and 10:00
e.M. EST respectively.

BRIEFS

‘We utill receive numerous inquiries from amateurs asking
why they did not receive a card verifying their contact with
KC4. Every QSL which was referred to us for handling has
been sent to representatives of the expedition, For the in~
formation of those who desire to communieate directly
with the KC4USA/B/C operators, we here list their respec-
tive mailing addresses: KC4USA ~~ Clay Bailey, CRM
US8N, Chief Operator, U. 8. Antarctic Service, C/O Navy
Department, Washington, D. C,; KC4USB — Elmer L.
Lamplugh, CRM, U. 8. Naval Air 8tation, Corpus Christi,
Texas; KC4USC — Bt. Bgt. Felix L. Ferranto, First Signal
Company, U. 8. Marine Base, Quantico, Va.



ARTICLE CONTEST

The article by Mr. Roy Corderman, W3ZD wins
the CD article contest prize this month. We invite
entries for thiz monthly contest. Regarding subject
matter, we suggest that you tell about what activ-
ity you find most interesting in amateur radio. Here
vou will ind an almost limitless variety of subjects.
Perhaps you would like to write on working for code
proficiency, Emergency Corps planning, traffic
work, working in Section Nets, 'Phone and Tele-
graph operating procedures, holding a League ap-
pointment, working on radio club committees,
organizing or running s radio ¢lub, the most inter-
esting band or type of ham activity, ur some uther
subject near to your heart.

Hach month we will print the most interesting and
valuable article received. Plea.se mark your contri-
bution **for the CD contest.”” Prize winners may
select a bound Handbouk, QST Binder and League
Emblem, six logs, eight pads radiogram blanks, DX
Map and three pads, or any other combination of
ARRL supplies of equivalent value. Try your luck!

Don't Hide Your Light

BY ROY €. CORDERMAN, W3ZD*

MLixy centuries ago a wise tan said, * Don’t hide
vour light under a bushel.” In other words, when you have
done something tell the world about it.

As one looks about at those who get ahead and compares
them with those who seem to stand still, one often asks,
““How is it that John has gone ahead whereas Bill has not;
T have always found that Bill knows more about things than
John does.” Notice that you have found it, Bill didn't tell
»ou, you had to agk him.

And so it goes with ham radio. When you do something,
tell it. Tell it in full, but stop there, when you have told it
all, once, in the right place. When you enter a contest, report
your results, good, bad or indifferent. If you don't, when you
have done a good job, then the ones who have only done &
mediocre job feel that they have been better than they really
were and that isn’t good for them, When you haven't done
80 well, report it too; it makes the fellow who bas done a
good job feel better, when he learns of the true strength of
his competition, In any case the total score of all contestants
is incomplete if you have not reported your score,

‘When you have developed a new cireuit, a better arrange-
ment of parts, a more efficient antenna, another way of do-
ing something that makes the job or the play easier, tell
about it. Our hobbhy only grows through spreading such in-
formation around. Your idea may be patentable; if so, tell
it t0 a good patent attorney, and after you are proceeding
1o & patent, if you will tell about your ides in the right
places, at the right time it will help you to sell it. When your
idea is not patentable, tell the gang about it, so that all may
henefit through the improvement born in your mind. Even
though others improve upon your idea and patent it to their
own gain, don't ery about it, for it would have died had you
not told it and the world would have had to wait for someone
else to bring it forth again.

Now that civilian shortage threatens our advancement
as well as our continued operation, we are going to have to
originate some of our parts from the rough. Of course, we
are not equipped to build tubes, but some ham may find &
way to do without tubes. Should you find such a way, or
even have an idea of such a way, and you are not able to go
further with it, tell it to someone who can assist you in
bringing the new way to life, Your country needs your ides,
your fellow ham needs it, and all of humanity may benefit
by it. If you can't write, tell it to someone who can.

* 4401 Leland St., Chevey Chase, Md.

»8

When you have handled traffic through a Jocal emergency,
or when you have just stood by, keeping the channels clear,
tell it to your local newspaper. If you consider it unimpor-
tant that the public hear about you, theh remember it’s
good for ham radio, for the whole gang, to have your home
folks know that ham radio serves or is ready to serve.

When you have participated in a coutest, when you
handle ordinary traffie, when you organize an emergency
group, or develop records of emergency equipment, when
vou find a way to keep a better or simpler log, when you
hook up a circuit that takes fewer parts or uses substitutes
or does a better job, in short, if you have helped ham radio
move ahead, put it down on paper where uthera can see it,
or shout it from the housetop. Our good old game lives and
grows through your telling it.

Beginners’ Gode Practice

Tur following operators, working in the 1750-ke.
band, have volunteered code practice for the benefit of be-
ginning amateurs. QST will publish additionsl schedules as
other amateurs volunteer their services. A mimeographed
list of code practice stations and code-learning helps is avail-
able from ARRIL Headquarters. Beginning amateurs are in-
vited to send a postal for a copy.

WIMXT, Maine, 1950 ke., Tues.,
pu, EST

W2NCC, New Jersey,
11:00 p.m. EBT

‘W3INH, Pennsylvania, 1790 ke.,
EST

Thurs., 8Bat., 5:30-7:00

2000 ke., daily, except Sun., 10:30-

Fri., Sun., 6:30-7:00 r.m.

WBAT, Texas, 1928 ke., Mon., Tues., Wed.,
8:45 p.M. CST

WBEIB, Texas, 2028 ke., Mon., Thurs., 8:00-8:30 r.m, C8T

W6APG, BKZ, CHV, DUP, NWG, Palomar Radio Club,
Clalif., 1900 ke., Mon, through Fri., 7:00 p.m. PST

W7IGZ, Washington, 1977 ke., Tues., Thurs., 2:0
e, PST

WBTQA, Michigan, 1787 ke., Mon. through Fri., 8:15-6:45
. BST

WOBHY, Minnesota, 1910 ke., Mon., Tues., Wed., 6:00-
7:00 p.m, ST

WOBSP, Kansas, 1903 ke., daily, 7:30-8:30 p.m. C8T

WOULO, Illinois, 1759 ke., Sun., Mon., 6:45-7:15 p.m.
CDST

WOYMYV, Indiana, 1940 ke., Mon.,
C8T

‘Thurs., 8:00-

0-4:00

Thurs., 6:15-6:45 p.M,

‘WRUL, the station of the World-Wide Broadcasting
foundation, announces that it is conducting code lessons
every Monday night on 6.04 and 11.73 Mec. A beginners’
session iy held at 6:30~7:00 r.M, EST, and lessons for ad-
vanced students are sent at 10:15-10:45 p.m. EST, There
is a registration fee of cne dollar. Since WRUL is a non-
commercial and non-profit organization, this fee covers
merely the cost of printing and mailing the course material.
Enrollment gives the student the privilege of having his
weekly tests and his final examination corrected. Application
for enrollment may be made by writing to World Radioc Uni-~
versity, Care University Club, Boston, Mass.

BRIEFS

NY4AD, operated at Guantanamo Bay, Cuba, for the
past two vears was shut down in September. The op, T. Q.
Moore, ex-W6OLD, has & few cards left and will send one
to anybody who didn't receive theirs, Address is 1273
E. Avery St., Pensacols, Florids.

Roger Parnell, the feller who gave s0 many DX hounds
a new couuntry by working from Johnston Island as
KEB83RA, is now located at New London, Conn., and wants
the word passed around that he will send along a QSL to
anyone worked who missed out on the cards sent from
Johnston. Write him ut U.8.8. Semmes, C/Q Postmaster,

New York City.
OST for




WIAW Operating Schedule

Effective November 25th

OPERATING-VISITING HOURS:

2:00 ».2.-2:00 A.m. EST daily, except Saturday—Sunday.
Saturday and Sunday—7:00 p.M.—1:00 a.m. EST.

Frequencies and Times

OFFICTIAL BROADCAST SCHEDULE, sending addressed
information to all radio amateurs.

C.W.: 1761-3575-7150~14,254-28,510-58,968 ke. (simul-
taneously).

Starting Times (P.M.) Speeds (W.P.M.)

EST C8T MST PST M T W Th F SatSﬁn
8:30 7:30 6:30 B30 20 15 25 15 20 — 20
Midnight 11:00 10:00  9:00 15 25 15 20 15 15 -~

"Phone: 1906, 3952, 14,237, 28,510, 58,986

All voice transmission marked # under *general opera-
tion" starts off a period of general ham contact on the given
frequency. The operator, when sending OBC on more than
one band, listens for replies on the frequency indicated after
transmissions at the times marked *

"PHONB:
Frequency Time BST
1966 ke. *6:30 .., 12:45 a0
3952 ke, #9:15 .M., 12:30 A.M.
14,237 ke. 2:30 p.M., *4:30 p.uM.
28,510 ke. #2:00 p.M., 6:00 P

58,968 ke. 2:00 p.M., ¥6:00 .M., 9:15 P.M,,

12:30

Cops PracricE: Besides the OBS times and word-speeds
given above, W1AW will adhere to a schedule for sending
eode practice transmissions at progressively increasing
speeds (15 to 85 w.p.m. in 5 w.p.m. steps) daily except Fri~
day, starting st 9:45 p.M. 8T, The Proficiency Certificate
Award gualifying runs, after a 15-minute advance notice
at 9:45 .M. EST, start at 10:00 p.m. EST, December 26th
and January 22nd. Daytime runs for qualification, after
preliminary call at 1:30 p.v. EST, start at 1:45 p.m. EST
on December 7th and January 4th, Effective December 7th,
‘WOHCC will transmit oficial qualifying runs on a similar
schedule simultaneously on 3532, 7058 and 14,312 ke.

GENERAL OrERATION: Besides specific schedules in differ-
ent bands, W1AW devotes the following periods, except
Saturdays and Sundays, to GENERAL work in the follow-
ing bands;

Time EST Frequency

#2:00 p.Mm.—2:30 P.M. 28,510-ke. 'phone

3:30 p.a.—4:00 P.M.
#4:30 P.M.—~5:00 p.M.
#6:00 p.M.—~6:30 P.M.

7T150-ke. c.w.
14,287-ke. 'phone
58,068-ke, "‘phone

#5:30 ».M.—7:00 P.M.
7:30 P.M.—-8:00 P.m.
#0:15 P.M.~9:45 P.M.
12:45 a.M.~1:15 A.M.
1:15 A.M.~2:00 A,

1906-ke. "phone
14,254-ke. c.w.

3952-ke. ‘phone
1906/1761-ke. 'phone/c.w.
3575-ke. c.w.

6:45 p.M.~7:30 P.M.: Schedules on 3500-ke. band.
9:45 p.M.~11:00 p.M.: Code Practice, all c.w. fregs.
11:00 p.M.~Midnight: National Trunk Line Net, NCS.

At other times, and on Saturdays and Sundays, operation
is devoted to the most profitable use of bands for general
contacts and to participation in special week-end operating
activities. The station is not operated on legal national
holidays.

WB3BES, S8CM of the ¥. Pa. Section was recently the
proud poppa of a junior op whom he named Howard Allen
Mathis!

December 1941

Brass Pounders’ Leafue

(September 16-October 15)

Extra Del,

Call Orig.  Del. Rel. Credit Total
W6FWJ 481 443 1942 426 3292
WIEBQ 216 347 1790 255 2608
W3FJU 131 53 1890 34 2108
W5FDR 214 263 1278 240 1995
W50W 193 39 1228 208 1668
W4PL 22 98 1382 95 1597
46 133 17 1411

W6LUJ 327 491 96 485 1399
K7HIM (] 1339 1339
WIBNT 577 135 539 24 1275
W3BWT 63 103 1009 97 1272
W2LPJ 1024 37 83 102 1246
WIBNT* 550 118 511 28 1207
WIDIR 38 119 817 107 1081
WIOIN 9 2 1004 1016
WSINU 16 87 762 82 947
WOIHN 82 673 46 810
W8DAQ 2 57 664 57 780
W2BO 42 64 544 52 702
W5DNX 0 0 670 (] 670
W5MN 50 92 442 80 664
W4DD 0 0 663 ] 663
W5DWW 21 51 538 51 661
w91/4 344 127 46 118 635
W3CL 6 620 6 634
W4FIR 8 0 478 65 621
w610 20 32 524 30 606
WSILH 14 72 486 31 603
WIQKL 14 66 516 4 600
WOMIN 43 17 517 9 586
WSCJL K 28 528 17 580
W4AOB 14 49 457 49 569
WIBRD 35 &4 366 73 558
WBSJF 7 10 526 7 550
WSIGW 5 11 512 10 538
W2MNT 31 48 412 40 531
WBSAY 25 21 458 i8 522
WIGFF 10 39 46 22 517
W6DH 51 38 33 43 513

MORE-THAN-ONE-OPERATOR STATIONS
Extra Del.

Call Orig. Del. Rel. Credit Total
KAIHR 1504 1280 120 998 3912
W3USA 154 114 2682 114 3064
WIAW 32 197 471 199 890

These stations ““make” the B.P.L. with total of 500 or
over, One hundred deliveries -+ Ex. Del. Credits also rate
B.P.L. standing. The following one-operator stations make
the B.P.L. on deliveries. Deliveries count.

WZKI, 230 W6KOL, 148 WaJIw, 110
W6BHYV, 230 WSTZD, 140 W5CEZ, 108
w2Dw, 219 WAGTA, 126 W2CGG, 106
W3FGJ, 136 - WIMIN, 124 W3GNY, 104
WSEGE, 188 W3JAS, 121 WENRP, 104
W8UFH, 182 W2BGY, 117 WEBB, 102
W6ZX, 175 WI1JCK, 115 W5DGU, 102
W9PSP, 113
AAR.S.
Extra Del.
Call Orig.  Del. Rel, Credit Total
WLN (W2SC) 22 52 479 36 589
MORE-THAN-ONE-OPERATOR STATION
Extra Del.
Call Orig. Del. Rel. Credit Total

WLM (W3USA) 222 143 3210 143 3718

A total of 500 or more or 100 deliveries 4+ Ex. D. Cr. will
put you in line for a place in the B.P.L.

* Aug.-Sept.

Through oversight reports on the participation of several
stations in the Red Cross/ARRL Preparedness Test failed
to reach us for inclusion in the results published on page 57
of October ST. The following stations handled messages
with totals as indicated: WOKEF, 175; WOFUZ, 23;
WS8PUN, 12; WI1EHT, 10; W1BEKT, W7FCG, V; W1KBQ,
W6KWI, 2; W1IDPP, WIHUV, WiIMDN, WI181, 1. The
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work of PAM WOKEF was particularly outstanding and
his 3903-ke. net deserves much credit for its efficiency in
handling messages from 57 of the 68 Red Cross chapters
assigned.

ELECTION NOTICES

Te all A.R.R.L. Members reziding in the Sectlons listed below:

{The list gives the Sections, closing date for receipt of nomi-
nating petitions for Section Manager, the name of the present
incumbent and the date of explration of his term of office.) This
notice supersedes previous notices

In cases where no valld nomlnatlng etitions have been re-
celved from A.R.R.L. members restding in the different Sections
in response to our previous notices, the closing dates for receipt
of nominating petitions are set ahead to the dates given here-
with, In the nbsence of nominating petitions from Members of &
Zectlon, the incumbent continues to hold his official posltion and
carry on the work of the Section subject, of course, to the filing
ut roper nomlnating petitions and the holding of an election by

ot or a3 may be necegsary. Petitions must be in West Hart-

tnrd on or before noon of the dates specified.

Due to a resignation in the 8an Joaquin Valley Section,
nominating petitions are hereby svlicited for the office of
Bection Communications Manager in this Section, and the
closing date for receipt of nominations at A.R.R.L. Head-
quarters is herewith specified as noon, Monday, December |,
1041,

Present Term
Bection (losing Date  Present SCM of Office Ends
W.New York Nov. 17, 1941 Fred Chichester Dee. 6, 1941
San Joaquin  Dec. 1, 1941 Edwin A, Andress reeeserennas

Valley (resigned) )
Philippines  Dee. 1, 1941 QGeorge L. Rickard Qct. 15, 1938
Kentucky Dec. 1,1941 Darrell A, Downard  Apr. 15, 1040
New Mexico Deo. 1, 1941 Dr. Hilton W. Gillett Apr. 15, 1941
Sa‘c;al?lento Dee. 1, 1941 Vincent N, Feldhausen June 15, 1941
alley

Hawaii Dee. 1, 1941 Trancis T, Blatt Feb. 28, 1941
Md -DeLD C. Dec. 1, 1941 Hermann I, Hobbs  Sept. 17, 1041
Wisconsin ec. 1 1941 Aldrich C. Krones Dec. 18, 1941
Nevada Dec. 15, 1941 FEdward W, Heim Nov. 1, 1941
Oklahoma Dee. 15, 1941 R, W, Battern Nov. 1,1941
T, New York Dee. 15. 1941 Robert E. Haight Nov. l, 1941
So. Texas Deo. 15, 1941 Horace B, Bid: Dec. 23, 1941
Louisiana Dec. 15, 1841 W.J. Wilkinson,Jr.  Jan. 2 1942
Eaatern Mass, Mar. 2, 1942 Frank L. Baker, Jr, Mar, 11, 1942

Woit are hereby notified that an election for an A.R.R.L.
Sectlon Communications Manager for the next two-year term
of office is about to be held In each of these Sectlons in accord-
ance with the provisions of the By-Lawa.

2. ‘The elections will fake place In the different Sections im-

medlately after the closing date for rece !pt of nominating peti-
tlons as given opposite the different Sections. The Ballots mailed
from Headquarters will list in aiphabet cal Sequence the names
of n.ll eligible candldatu nominated for the position by A.R.R.I..
members residing in the Sections concerned. Ballots will be
malled to members as of the closing dates specified sbove, for
recelpt of nominating petitions,

3. fnating petiti tr the 8 named are hereby
uo]lclted. Five or more R L. members residing in any Sec-
tion have the privilepie ot nominating anfy member of the League
ar candidate for Sec on Manager. ‘T'he following form for nomi-

nation is suggested
(Place and date)

(‘mmmunications Manager, A.R.R.L.
38 La Salle Road, West Hartford, Conn.

We, the undersigned members of the A R.R.L. residlng in
the............ Sectionofthe........conuiinienn, Divislon
hereby nominate. ... .....cvurusscenrnanasns candidate tor
Sectlon (,ommunlcntions Manager for this Sectlon for the next
two-year term of offi

(I‘ ve of more siymaturu of A.R.R.L. members are required.)
he cn.ndldatp,q and five or more gigners must be League mem-
bers in good standing or the petition will be thrown out as in-
valld, Each candidate must have bean o licensed amateur operator
j'm' at least two years and similarly, a member of ihe League jor at
vear, prior ta his nomtnalion or
t?w pelmon will lilcew e be f T'h , ad-
dress, and station call of the candidate should be inoluded All
such petltions must be ﬁled at the headquarters office of the
Lcague Conn,, by noon of the closing date
given for recelg)t of nominatlng petitions. There is no limit to the
number of petitions that may be filed, but no member shali sign
more than one.

4, Members are urged to take initiative immediately, filing
petitions for the officials of each Section listed above, This is
your opportunity fo put the man of your cholce in office to carry
on the work of the orxanlzation in your Sect.

~~ F, E, Handy. Communications Manager

ELECTION RESULTS
Valld petitions nominating a single candidate a3 Section Man-
ager were flled i a number of Sections, ag provided in our Con-
stitution and By—ans, electing the following officlals, the term
of office starting on the date given.

Western Florlda Oscar (,ederst.rom W4AXP Oct. , 194
Hastern Florida Carl 3. Schaal, W4P 15, 1941

Missourl Robert C, Morwood, WQQMD ()ct. 19, 1941
West Virginla ~ Kenneth M. Zinn, W8J' Nov. 21, 1941
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Meet the 8.C.M.’s

BY DPR. H. W. GILLETY, WS3ENI

8.C.M. New Mexico has been active in amateur
radio since 1928 when he obtained his first license.
At present located in Lovington, N. M., he formerly
held the call W2BWYV and W8DMJ, W5ENI is RM, has
been ORS for seven years and SCM for three years,
holds WAS and A-1 Operator Club certificates. The
station layout consists of a medified Harvey 200-R
using 6A46-42-813 at 250 watts and the receiver is an
RME-69. A gas-driven 110-volt a.c. generator is on
hand to run a 616-807 rig and the regular station re-
ceiver in emergency. ““Doec* works mostly on 3703 ke.,
though occasionally he drops down te 7- and 14-Mec.
¢.w, He is a member of the Army Amateur Radio Sys-
tem and holds the special call WLJL. His hobbies in~-
clude chess, baseball and cryptography. Profession:
Physician and surgeon.

Trainee Traffic Stations

TuE following Is a supplement to the list
published on page 64 of October QST and page
60 of November ¢ST. Drop a line or send a
radiogram to the Communications Dept., giving
your call, address, frequency, operator names,
and traffic outlets.

K6SYM/K6 — Gerry Hobbs, Pearl Harbor,
T. H., schedules W6FW.J and delivers all traffic
received by mail.

K7IZK/K7-— Roy V. Williams, Fort Lewis,
Washington, operates practically every day.
W5DGU - Theo W. Mozart, near Camp J. T,
Robinson, Little Rock, Ark., operates daily

on 3.5 Me.

WO6TPP - Frank M. Quiggins handles traflic
for the Tucson Air Base.

WOHWW — Camp Robinson, Ark., schedules
WOIZPQ and WOJXG at 4 ».m. CST on 7076 ke.

W3IPM — I.. W, Buckalew, Jr., Fort George G.
Meade, Maryland, will have ORS schedules and
operate WLQB in AARS for long-haul traffic.
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WE LIKE to put input ratings on our tanks as a guide to
the amateur who is laying out a rig. The AR-16 coils
with TMK condenser are rated at 50 watts plate input,
and the 5-B-100 at 100 watts, for instance. These ratings l
were determined with care under normal operating con-
ditions and are conservative. Occasionally one of these
tanks will arc over or overheat, even though the rated
input is not exceeded. This is not because the tank is
faulty, nor is it due to optimistic ratings. The trouble is
that the rating does not tell the whole story.

The plate input to a stage is partly dissipated in heat in that stage. Some
of the power is delivered to an external load. This i3 particularly true of the
final, where about 35%, of the input is dissipated by the plates, and maybe
5% by the tank. The remaining 609, is radiated elsewhere by the antenna,
to the neighbor’s gutter pipe, for instance, If the load is removed from the
final, it is obvious that the tubes and tank can no longer handle the same
input. No matter how efficient they are, all the input is converted to heat for
there is nowhere else for it to go.

Disconnecting the load from the final amplifier may or may not cause
trouble, as most hams know. There is always a large increase in RF voltage
across the tank which increases the current and the heating. At the same
time, the input decreases as shown by the dip in plate current, and becomes
equal to the losses in the tank and at the plates. Thevoltage rise across the tank
depends on so many variables that we will not give figures. The important
thing is that it rises a lot and the prudent amateur will allow some margin of
safety when designing the rig. Most hams have learned this from experience.

What many hams have not learned is that abnormal conditions can give
the tank real punishment. Suppose the new final is connected to the new
antenna, and the plate input is found to be much too low. In such a case,
many amateurs will step up the plate input (by reducing bias, raising plate
voltage, etc.) until the tubes draw the desired input. If the tank blows up at
this point, almost everything is damned except the antenna which may not
have been taking power from the tank. Next time adjust the final with a
dummy antenna, to save equipment as well as QRM. Then connect the
antenna. If the input is too low, adfust the antenna.

The same thing applies to exciters and buffers. Plenty of excitation is fine, |
but 50 watts input to a buffer that is supplying 5 watts is just punishing the
buffer tank.

Of course, coils should be rated in watts dissipation, just as condensers are
rated by peak voltage and tubes are rated by plate dissipation. Such a rating
would save the manufacturer from occasional recriminations, but it would
not be as convenient for most amateurs as the watts input rating. So we will
stick to the latter rating and hope that this explanation will save misunder-
standing.

] ) Carvin Habrock
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ELL maybe he’s “slightly”
over enthusiastic, but
that’s anatural condition when
vou use Mallory Condensers.
Take Mallory condensers T'ype
FP or BB for example. Both
are made with Special High
Ratio Anode Plate construc-
tion . .. the method that has
led the way to startling com-
pactness in condenser sizes
and set up brand new stand-
ards for efficiency and long
lived performance.
When you choose Mallory FP
‘ or BB type condensers vou can
go the whole distance in getting the capacity
you need to do a real job. Smaller sizes
make it unnecessary to cut corners on
needed capacitance. Try Mallory in the
set you are planning now!

MALLORY NOISE FILTERS

Use this proven way to eliminate man made
static from nearby arcing electrical appli-
ances. Mallory Noise Filters are inexpen-
sive, easy to apply...and each is engi-
neered for specific conditions. Write today
for Form NF-100.

P. R. MALLORY & CO., Inc.

INDIANAPOLIS INDIANA
Cable Address—Pelmallo

Use

MALLORY

APPROVED
PRECISION PRODUCTS

W1AW Sending Practice Subjects
and Qualifying Runs

Daily-except-Friday WIAW Code
Practice starts at 9:45 P.M. EST.
Sirnultancous (ransmission on:
1761, 35753, 7150, 14,254, 28,510,
58,960 Ke.

Tuxr subjects given below will be followed
each Sunday, Tuesday, and Thursday, November
18th to January 1st, and the text is identified to
make sending practice available. To get sending
help, hook up your own key and buzzer or audio
oscillator, turn to the QST material, tune in
WI1AW, and attempt to send right in step with
the tape signals. Adjust your spacing in the man-
ner the received signal indicates necessary for
improvement.

Date Subject of Prdctice text from Nov. QST

*Nov. 18 YLRL, QRV!, p. 32,

Nov, 23 HBvening Quolifying Run, 9:46 P.M. EST. Un-
announced copy.

YLRL, QRV!, last par., p. 34.

A 56-Me. Transmitter for Mobile Work, p. §0.

An Inexpensive Automatic Line-Voltage Regu-
lator, p. 26.

“Tt Seems to Us—", p. 7.

It Seems to Us — ", first par., second col., p. 8.

Daylight Qualifying Run, 1:30 P.M. EST. Un-
announced copy. Also sent from WOHCC at
same time on 3532-, 7058, and 14312 kes.

Two UH.F. Receivers Using the 9000 Series
Tubes, p. 10.

An Antenna Tuner for the Beginner, p. 18,

A Boldier's Portable, p. 22.

U.8.A. Calling, p. 28.

More Meaning in Your Signal Reports, p. 30.

A. Mobile Transmitter for 23 Meters, p. 36.

Texas Hurricane Finds Hams Ready, p. 39.

Vibrator Power Supplies, p. 44.

Evening Qualifying Run, 9:46 P.M. EST. Un-
announced copy. Also sent from WOHCC at
same time on 3532, 7058 and 14312 kes.

Hints and Kinks, p. 52.

A Coupling Unit for Continuous Antenna Rota-
tion, p. 15.

* October, 1941, QST

*Nov. 25
*Nov. 27
*Nov. 30

Dee. 9
Dec. 11
Dec. 14
Dee. 16
Deec. 18
Dee. 21
Dee, 23
Dee. 28

Dee. 28
Dec. 30

Arizona—New Mexico Flood Work

On September 20th, the towns of Duncan,
Arizona, and Virden, New Mexico, were isolated
by flood of the Gila River.

The first report of conditions came shortly
before 7 .M, when W6QNC at Safford, & member
of the ARRL 1.75-Me. Section Net, came on the
air and promptly contacted W6RLC, NCS at
Jerome, and proceeded to outline the situation
in the flood area. Despite the fact that regular
weekly net drill is usually held at 8:15 p.m. on
Monday, it was not more than a few minutes
until several other members had checked in and
an emergency net had been formed. W6TVU in
Phoenix, the State capital, was among the first
to check in and immediately contacted by tele-
phone the State Highway Dept., Sheriff’s Office,
T. 8. Weather Bureau, Red Cross and other State



VERY hour of the day and night, in all parts
of the world, news pours through Super-Pro
receivers at hundreds of words a minute. Many
of these press receivers have been in service for
5 and 6 years, and are still giving trouble free
petformance. The new series 200 Super-Pro
has all the outstanding features of the older
models plus a number of improvements. Today,
no matter what the requirement, you'll find the

T,

24 howr SERVIGE!

Super-Pro has everything necessary to do a
good job over a long period of time.

SEND FOR FREE BOOKLET!

HAMMARLUND MFG, CO., INC. Q12
424 W, 33 Sireef, New York City

Please send "'Super-Pro” booklet

Pecvess s se e

Name ..oooviniiinininiiennnnns

Address .........

{103 vess.State...a...

HAMMARLUND MFG. CO., INC.
424.438 WEST 33:d ST., NEW YORK

@oucrs

CANADIAN OFFICE: 41 WEST AVE. NO., HAMILTON, ONTARIO




“. . . AND WE HOPE
THERE WILL ALWAYS BE

 KENYON"

One of the greatest reasons for Kenyon's
leadership has been its consistency of
quality and dependability. . . .

Day after day our many customers, the
blue blood of the electrical industry, say
to us, *"We hope there will always be a
Kenyon.”

These companies by past experience and
justified faith have come to rely heavily
upon Kenyon products. We take that re-
sponsibility seriously . . . and to the
best of our ability, there will always be
a Kenyon.

KENYON TRANSFORMER CO., Inc.

840 BARRY STREET L NEW YORK., N. Y.

Cable Address: "KENTRAN"—-New York

officers and offices. Exchange of traffic between
the various departments and their representa-
tives in the flood area was then effected. Due to
a freak skip in the early part of the evening, all
communications between W6QNC in Safford and
W6TVU in Phoenix were relayed by W6RLC and
other stations in the northern part of the State.

Between transmissions on the frequency, prae-
tically all net stations checked in with offers to
assist in handling traffic and in any other possible
way. While the nature of traffic handled during
the early part of the evening prevented many of
the other net stations from taking active part,
all assisted in maintaining a clear channel for
emergency use and some outside-bound traffic was
routed through them.

Shortly after 8 p.M., W5IAQ, Virden, was heard
by a member station calling “CQ Emergency”
on 1803 kec. and was immediately contacted by
the NCS. W5IAQ was operating on emergency
power from a 200-watt ke. generator driven by
the fan belt on his car and opened up with a
barrage of personal messages from the people of
Virden, assuring friends and relatives at outside
points that all was OK there. WHIAQ also
assisted the U. 8. Weather Bureau and other
officials by keeping close watch on the Gila River
as it flowed past Virden; in this way they were
able to estimate the probable additional rise and
fall of flood waters before they reached Duncan
and other points farther down the river. Amateur
radio, emergency-powered, served as the only
means of outside contact during the better part
of two days for the isolated resident of Virden.

W6ROD, assisted by other amateurs of the
Pima Valley, assembled complete emergency-
powered equipment early Monday night and
proceeded by truck to Duncan. However, by the
time they had arrived there the telephone crews,
after working all day Monday, were finally able
to clear one wire into Safford for emergency use
and the urgent need for communication was no
longer necessary. The amateurs laid aside their
equipment temporarily to assist with other work
that was perhaps more important.

ROD and his assistant set up their equipment
and got on the air shortly after midnight to
contact W6QNC and report that everything was
OK there.

As NCS for the Arizona ARRL 1.75-Mc. Sec-
tion Net and as 1.75-Mec. PAM, I would like to
express my gratitude and appreciation to all
members of the Arizona Net for their codperation
and to countless other amateurs outside the State
who stood by during the entire emergency and
assisted in keeping 1836 and 1803 ke. free from
interference.

Among those taking part in the emergency,
which was the first in Arizona since the organ-
ization of the 1.75-Me. Net, were the following:
W6RQX, W6SCK, W6TUW, W5IAQ, W6QNC,
W6ROD, W60ZM, W6QJL, W6TYD, W6TVU,
W6UAF (relief op at W6QNC), W6RLC,
W6QDD and W6TRO.,

One thing that was definitely shown by this
emergency is that the development and main-
tenance of a net i3 well worth the time and



THE new 40-meter phone bond is going
to be crowded, and to get the most
out: of this new privilege it's going to

‘require. o receiver with a crystal filter

designed for phoné reception. Those who
already own "HOQ™ receivers, will find
themselves well prepared for this new
phase of amateur radie. The six point
selectivity of the "HQ" receiver covers'a
smooth range frgm 3 ke to better thon

THE

. 100 cycles, ‘Four degrees of selectivity

“dre available for phone alone, and each
is free of pulling, inferlocking and spurious

Tesponses, A stable oscillator ond ton-

ifig unit are just as important as a good -

p filter. "In the "HQ" a specially designed

‘communications type tuning condenser,
voltage regulation and temperature com-
pensation all add up to give perfect 40-
meter phone performance.

WRITE DEPT. Q-11 FOR "HQ" BOOKLEY

THE HAMMRLUND MFG, CO., INC

C., 424 WES|




Why Wait!— You can
have FM right now on any
radio with a Meissner converter.
Especially designed for FM re-
ception, includes high-gain RF
stage, mixer-oscillator, two stage
IF channel, limiter, discriminator
and second detector. The power
output and quality of tone are
limited only by the capabilities of
the audio equipment in the regular
receiver. Extremely simple to install
- comes complete, ready to oper-
ate, with tubes, detailed instruc~
tions, circuit diagram and voltage
chart. FM converter No. 9-1047
$44.95 (list)

SIGNAL SHIFTER

Amateurs every-
where praise the
Mecissner Signal
Shifter for its re-
markable stability.
Permits instant fre-
quency change in
any given band —
right from the
operating position!

with tubes and set
of 3 coils for any one
Supplied complete, amateur band, and
ready to operate, with full instruc-

tions for installa-
tion and operation,
Only $52.25 net to
the amateur.

, MT. CARMEL, ILLNOIS
**PRECISION-BUILT PRODUCTS™

66

effort. Kven though the Arizona 1.75-Me. Net
does cover & great portion of the State, member-
ship is now needed more than ever in a great
many of the larger cities such as Bisbee, Douglas,
Yuma, Nogales, Flagstaff, Kingman, Prescott and
others. We appeal to other Arizona amateurs to
get on 1.75 Me. in the needed districts. The
frequency is 1836 ke. (1955 after change), the
time 7 p.M. daily except Sunday, and the weekly
drill is held at 8:15 p.m. on Monday.
------ - R. E. Lawrence, W6RLC, PAM 1.75 Me.

112-Me. Apparatus
{Continued from page 13)

impedance of 70 ohms. In addition, it has a
broad resonance characteristic and is therefore
well suited to working anywhere in the band.

To avoid the necessity for special switching or
the use of low-capacity low-loss relays and auxili-
ary transmission lines, the use of separate an-
tennas for transmission and reception is advisable
when the equipment is used under emergency
conditions and quick changeover is an important
operating feature. These may be of the same type,
but preferably should be erected at least a couple
of wavelengths from each other to minimize pick-
up and reradiation with accompanying directional
effects, With two antennas, a single switch (the
d.p.d.t. unit on either the recciver or modulator)
provides all the send-receive switching necessary.

This, then, is the general outline of what the
equipment ought to be designed to accomplish,
and the specific means by which all the 112-Me.
emergency apparatus in a community can be
codrdinated to produce the maximum of emer-
gency communiecation. If you have equipment
capable of meeting the power supply specifica-
tions it is a simple matter to revamp it for inter-
connection and thereby fit it into the general
picture, ready for service when the necessity
comes. If you're an old hand on 214, your pet
sircuits certainly can be worked into the general
framework with ease. Finally, if you're an abso-
lute novice at ultra-high frequencies, suitable
equipment designs will be coming up right along
in QST. We can make a place for ourselves in
this civilian defense pattern if we prepare our-
selves to do an adequate job — and then insist on
the right to do it!

On the Ultra Highs

{Clontinued from page 54)
pair of 35TG’s and an HY-615 receiver — just as a sugges-
tion.

“They do it with mirrors, why not with u.h.f. signals?"’
Such is the reasoning of W5JGV, Hurley, New Mexico, who
wonders if it would be possible to erect a 112-Mo. “ mirror’’
up in the mountains at & point which is nearly a clear-vision
shot into Tucson, Aris.; and, by focusing bis beam on this
mirror-array, bend 23§-meter signals over the mountains
into Tueson. There’s one way to find out, but Wayne would
like to know if it has ever been done.

In a 75-meter QSO with WBAKR, Breedsville, Mich.,
WOPNYV, Riverside, Ill.. had him listen on 234, a cross-band
QSO resulting. WSAKR also heard WOLLM, when Frank
was testing with an antenna only three fee! off ground!
WIOLLM, with W9ZZF. is out to promote some 224-Me.
activity in the Chicago Area, Frank has had to supply the
receiver for cross-band contacts heretofore.



Vacuum Tube
PERFORMANCE hegins on
Eimac’'s own MACHINES

Eimac tubes are different. Different in their outstandingly
superior performance capabilities...the shapes of the
bulbs. .. the rugged design and the materials used. They are
the only tubes on the market which are unconditionally
guaranteed against premature failures which result from gas
released internally.

S0 exacting are the production requirements for Eimac
tubes that the tools are specially made in the Eimac fac-
tory. The glass lathes . .. the vacoum pumps. .. chere’s
many a “gadget” so unusual that procurement from a con-
ventional tool maker is impossible.

Follow the leaders to [

TuBEs

Eitel-McCullough, inc.
San Bruno, Calif.

u
i

EIMAC REPRESENTATIVES
California, Nevada Wash., Ore., Idaho, Mont. Chicago, tlinois, Wisconsin Texas, La., Okla., Ark. .
HERB BECKER, 1530 W. GENERAL SALES CO., G. G. RYAN, 549 W. J. EARL SMITH, 2821 Live
104th St., Los Angeles, Cal.  Verner O, Jensen, 2605-07  Washington Blvd., Chicago,  Oak St., Dallas, Texas.

N. Y., N. J., Penn., Md., Del., Second Ave., Seattle, Wash. it Ohio, Mich., Ky., Ind., Minn.,
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Jersey. . Quitman §t., Denver, Colo, St. N. E., Atlanta, Georgia. E. Erie St., Chicago, 1ll.

Export Agents: Frazar & Co,, Ltd., 301 Clay Street, San Francisco




FOR THE FINAL!

TML CONDENSER

Moisture-resistant Isolantite insulation,
#hick plates with rounded and polished
edges, rigid cast aluminum end plates
. . . every feature adds up to perma-
nenfly high efficiency in the rig. Built
in single and double stator models, in
capacities from 50 to 500 mmf, and
with voltage ratings of 7500, 10000,
15000 and 20000 volts.

Type
N
DIAL

The four-inch N

Dial has an engine
divided scale and vernier of solid nickel
silver. The vernier is flush with the scale,
The planetary drive has a ratio of 5
to }, and is contained within the body
of the dial,

R-175 CHOKE

Suitable for parallel feed
as well as series feed in
transmitters with plate sup-
ply up to 3000 volts modu-
lated or 4000 volts unmod-
ulated. The reactance of
the R-175 is high «
throughout all amateur
bands from 10 to 160
meters, inclusive.

NATIONAL COMPANY, INC.
maoeN (33> MASS,, USIA.

112-Me. Transmitter

{Continued from page 19)
The Modulator

Except for the provision for modulated c.w.
operation, the modulator is a quite conventional
Class-B arrangement, using a 6N7 driven by a
6J5. Class-B is used because of its higher plate
efficiency and relatively low idling plate current.
Microphone and driver transformers are readily
available from several manufacturers, and suitable
output transformers also are obtainable. The oscil-
latorload will be between 5000 and 6000 ohms, de-
pending upon the plate current, and it will be suffi-
cient to take the nearest value furnished by the
transformer, using a plate-to-plate load of 8000

‘ohms for the 6N7. There is ample gain with the

single speech amplifier stage for ordinary single-
button microphones operated from a 3-volt battery.

Power input and output connections conform
to the standards described elsewhere.! To give
tone modulation for code transmission, the speech
amplifier tube is made to oscillate, While oscilla-
tions can be produced by several eireuit arrange-
ments, the method shown in Fig, 3, in which the
primary of the microphone transformer is con-
nected as g tickler in series with the plate circuit,
proved best in this instance both from the stand-
point of satisfactory tone frequency and ample
output for full modulation. A four-pole double-
throw switch is necessary to change from ’phone
to c.w., two poles being used to transfer the pri-
mary of T'1, a third to close the plate eircuit for
’phone, and the fourth to disconnect the cathode
condenser for tone modulation., This last is essen-
tial for good keying (the speech amplifier tube is
keyed in the cathode circuit) since it was found
that the tone was chirpy and oscillations built up
too slowly with the condenser in the circuit. On
the other hand, the condenser increases the gain
on 'phone, since the un-bypassed cathode resistor
is degenerative. The c.w. tone pitch depends upon
the value of the cathode resistor and the setting
of the volume control, but with several miecro-
phone transformers tested falls in the optimum
region (500 to 1000 cycles) with a 2000-ohm
cathode resistor.

A separate switch is provided to cut the micro-
phone battery whenever desired. The battery
would normally be left on while receiving when
communication is being carried on, but during
stand-by periods it will be desirable to switch off
the microphone current to prolong battery life.
The same effect can be secured by pulling the
mmrophone plug out of the jack, but the switch
is more convenient. A battery of two flashlight
cells connected in series is made a permanent part
of the unit, since there is sufficient room to mount
them underneath the chassis, but additional ter-
minals are provided for an external battery should
the internal one wear out during an emergency.
To use an external battery it is necessary to snip
one of the leads to the self-contained unit.

The microphone jack is mounted on the side of
the chassis 50 the microphone plug and cord will
be out of the way of the controls on the front.
The key jack, which probably will get less use,
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BY LEADING MANUFACTURERS OF RESISTORS

Wire'wound resistors, no doubt, are the
most accurate among the various types of re-
sistors. They are used in electrical measur-
ing instruments, electrical and radio testing
equipment and other high grade electrical
apparatus.

They are manufactured to cover a range re-
sistance from .01 to 10,000,000 ohms and to
be able to build such a large variety of re-
sistors requires the use of various alloys such
as manganin, copper nickel, nickel chro-
mium, copper, iron, nickel and other special
resistance alloys.

But for the forms on which these alloys are
wound only one insulating material is re-
quired—ALSIMAG, the best grade of non-
hygroscopic ceramic material available.

Its great mechanical strength and absolute
rigidity assures permanence of calibration
over a long period of time.

ALSIMAG ceramics are custom made to the
specifications of resistor manufacturers. If
you specify ALSIMAG, you get the best
ceramic insulators on the market.

% * *

This group of stock resistors illustrated
above and insulated with ALSIMAG is an
example of the versatility of this insulation.
Since ALSIMAG parts are accurately custom
made to the specifications of the resistor
manufacturer, they are always the size and
shape best suited for the application.

This advertisement is one of a series designed to give you a better understanding
of the advantages of ALSIMac insulation. It is not a solicitation of business.
Custom made ALSIMAG is sold direct to the manufacturers.

VA CORPORATION * CHATTANOOGA - TENNESSEE

EW YORK o ST. LOUIS » LOS ANGELES « SAN FRANCISCO » BOSTON « PHILADELPHIA « WASHINGTON, D. C




MODERNIZE
WITH THE

STANCOR

MODEL 69
TRANSMITTER

HIGHLIGHTS

@ 60 Waiis Phone and C. W,

@ Quick Band Change 10=160 Meters
@ Safety Provisions

@ Antenna Tuner Included

@ Compact Self-Containad

@ Ease of Construction and Operation
@ Inexpensive Accaessories Required
@ Novel Design

*x *x k

The model 69 transmitter incorporates many excellent features
to make it the most versatile rig on the market. Rated at 60
watts amplifier power input, this crystal conirolled, phone
C. W. transmitter works on all bands from 1.7 to 30 mes. and
is compactly self-contained from the dual power supply fo
antenna tuning system in a commercial type grey cabinet
measuring only 16" long x 9%2" high x 117/ deep.

All controfs are iently located for simplicity of adijusi-
ment and operation. A front door, equipped with safety inter-
focked switch, gives access inside for quick changing of crystal
and coils which are standard plug-in unifs. A special 3/, dual
scafe, illuminated mefer is switched fo provide important
circuit current readi Only six Inexpensive fubes are re-
quired. Careful design makes for easy construction augmented
by detailed instruction sheets and a supplied cabled harness
which alone accomplishes most of the wiring.

The model 69 kit includes high quality components, cabinet,
and meter.

NET KIT PRICE .oo
{less accessories).vveveraciassncarsones $15—

Price subject to change without notice

ASK FOR DESCRIPTIVE BULLETIN No. 231

"€+ STANDARD

TRANSFORMER

* CORPORATION «
1500 NORTH HALSTED STREET. .. CHICAGO

is on the front. Since the modulator unit is
small (the chassis is 5 by 7 by 2 inches) the
send-receive switch was placed at the end of the
line where it is easiest to handle, For the con-
venience of others who may be called upon to
use the unit in an emergency the controls and
outgoing power sockets ought to be plainly
labelled. A bottom cover plate on the chassis is a
desirable addition, to prevent damage to parts or
wiring when the unit is being carried.

The plate current taken by the modulator and
speech amplifier tubes is in the vieinity of 35 ma.
with no excitation. Thus when the r.f. ostillator
is added the cuwrrent drain is just under the
100-ma. steady limit of the power supply. With
a sine-wave signal, the total plate current taken
at 1009% modulation by both units is 125 milli-
amperes, but because of the well-known voice-
power characteristics the magimum current need
not rise above about 110 to 115 ma. for voice
modulation. This does not represent an overload
on the supply, since the current peaks are of short
duration and hence the instantaneous current is
supplied chiefly from the energy stored in the out-
putb condenser in the filter. When the keyed tone
is used this is no longer true, but since the tone
is applied intermittently the average increase in
heating, which is the real measure of the overload,
is inconsequential.

In tests with the plate voltage maintained con-
stant under varying load, it was found that the
oscillator plate current was substantially con-
stant with modulation up to 10097, rising slightly
with higher modulation. If the voltage regulation
of the supply is not perfect the decrease in plate
voltage with increased load current under modu-
lation will cause the oscillator plate current to
kick downward. A lamp dummy antenna will
show normal upward modulation, however.

Basically, the transmitter is intended for short-
range work under average conditions, since it is
not expected that in an organized local communi-
cation network hops of more than a few miles
will be necessary. In field tests, practically 1009,
communication has been maintained with a mo-
bile station (using a superregenerative receiver)
travelling over the well-populated area within a
radius of four miles or so of League headquarters,
using an antenna of the type described !and placed
outside a window alongside the steel-frame build-
ing at a height of about 30 feet above ground. A
transmission line about 40 feet long was used,
with no tuning at the transmitter end other than
adjustment of the coupling as described above.
The terrain is about average, neither excessively
hilly nor especially flat. Time has not permitted
further exploration, at this writing, to see what
the outermost limits would be. With fixed sta-
tions having more receiving-antenna height, much
greater ranges are aftainable, as would be ex-
pected, likewise additional power could have
been made available for radiation by picking a
more favorable location for the apparatus so that
a shorter transmission line could be used. How-
ever, we were interested in seeing what was possi-
ble under unfavorable, rather than the most
favorable, conditions.
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code—how to get your license—how to use
your beginning equipment in building larger
and more advanced rigs. Here is radio theory
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It appears, therefore, that satisfactory results
can be secured without special u.h.f. tubes and
apparatus, despite the fact that the resulting
rather inefficient operation limits the power out-
put to low values. The actual output of the oscil-
lator fo the transmission line is about one watt of
r.f. By using a low-C tank circuit this can be in-
creased to about 3 watts, an increase of about 414
db. or less than one average S point. However,
the signal strength increase is not very marked in
practice, since with the low-C tank the frequency
modulation is so bad that {.m. detection has to be
used on a superregenerative receiver ~— that is,
the modulation disappears in the center of the
region where the rush is pushed down by the
carrier, and the signal appears in two spots off at
the edges where the hiss is quite pronounced, even
when the carrier alone is fairly strong. Thus the
signal-to-noise ratio appears to be actually poorer
with the higher power output.

Incidentally, it is very easy — and quite com-
mon — to overestimate power output from the
brightness of lamp dummy antennas at some
power levels. A 15-watt lamp gives a very satis-
factory almost~-white-colored glow at 3 watts,
and casual observers invariably estimate the
power to be as at least twice as much as it actually
is. And the same type of lamp will show & discern-
ible reddish glow with as little as one-half watt
in its filament!

{Continued from page 30)

will be needed.) The third consideration is the
power transformer, if one is needed. It should in
all cases be possible to use one that has low
enough voltage to supply the minimum bias re-
quired and still permit the rectified grid current
from the grid of the biased stage to cut it off en-
tirely under operating conditions. Arithmetically
this means that the operating grid voltage will, in
nearly all cases involving r.f, tubes, be more than
1.4 times the required protective bias. If this con-~
dition is not met the input filter condenser shouid
be 8 ufd. or more.

The necessary minimum protective bias
roughly will be something less than the value
specified for Class-B audio operation with a given
plate voltage. It will be considerably less than the
cut~off bias given by the formula B, = E,/u. To
figure it more closely first determine the maximum
allowable plate current under conditions of no
excitation. This will be equal to the rated plate
dissipation divided by the plate voltage. Then
look on the characteristic curves supplied with
the tube and find the negative grid bias which
permits this value of plate current to flow. As
a factor of safety increase this biag voltage by ten
per cent. The filter condenser, C, can be 1 ufd
or less and should have a voltage rating well above
the maximum voltage that will appear across
grid-leak R. This voltage is simply the product of
the value of this resistance in ohms and the
maximum grid current in amperes.

Last, choose a transformer that will supply the
bias arrived at above. As an approximation, this
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This New All Electric Mas-
ter Teleplex Code Teaching
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There is no guesswork with
Master Teleplex, because it
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to build experimental electronic test equipment. Must be cap-
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Apply by letter to Installation Department. Applications not
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industry.

Pratt and Whitney Aircraft. East Hartford, Conn.
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may be & transformer whose a.c. voltage, meas-
ured from the center tap to one side of the sec-
ondary, is approximately 80% of the required
d.c. bias. The wattage rating of the transformer
should be just sufficient to supply the current
that it drives through grid-leak R under condi-
tions of no excitation. A small transformer and an
80 rectifier should be adequate for any common
pair of tubes. Low voltage transformers can be
found in the category of speaker field supply
transformers. If a compromise in the choice of
voltage output is necessary, choose a unit deliver-
ing more than the required voltage.

If the above calculations are carried through
reasonably well it may be expected that no cur-
rent will be drawn from the bias supply under
normal operating conditions. The supply cannot
introduce hum into the grid circuit of the r.f.
tubes, and is ready to protect them instantly
upon the failure of the execitation.

Meter Shunts
(Continued from page 25)

one isn’t obtainable, the resistance may be made
up with a combination of 1-watt fixed resistors
and some fine copper wire for fine adjustments.
The idea is to adjust the resistance in the eireuit
until the meter just reads full scale.

‘When this has been done, our shunting wire,
cut to approximate length, should be bared at
each end and the ends pressed firmly against the
meter terminals. This will cause the meter read-
ing to drop. The length of the shunting wire
should now be reduced in small steps until con-
necting it across the meter causes its reading to
fall to one-tenth of full-scale reading (for a 10-
times shunt). During the process, the full-scale
adjustment should be checked frequently to make
sure that the reading hasn’t fallen off because of
falling battery voltage with load. When the cor-
rect length of the shunt has been determined, it
may be wound up in compact form on & match
stick, strip of fiber or anything handy.

The adjustment of the 100-times shunt is done
gsomewhat differently. In the first place, an accu-
rate reading at 1{go of the original scale is im-
possible. Therefore, the adjustment should be
made in connection with the 10-times shunt so
that a check at 3{¢ scale will be permissible. With
the meter shunted with the 10-times shunt, it
should be placed in the test circuit of Fig. 3 and
the circuit adjusted for full-scale reading (100
ma.). The 10-times shunt should then be re-
moved and the 100-times shunt adjusted until it
gives a meter reading of 1 ma. on the original 10-
ma. scale, Special care should be taken to open the
battery circuit each time before the shunt is re-
moved to prevent damage to the meter, For most
accurate results, the test shouid be made with the
100-times shunt soldered in place on the switch to
be used, unsoldering each time a change in length
must be made.

An alternative method is to have the 100-times
shunt made up of a 10-times shunt and a lower-
resistance shunt in parallel. The 10-times shunt
is connected permanently to the switch terminals
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RADIO TRAINING

FOUNDED IN 1909

ORT ARTHUR COLLEGE, a non-profit-making

educational institution, offers a practical radio
operators course at the lowest tuition price in its
history. Each radio graduate receives two months’
actual operating experience at the col[ege (] commercml
broadeasting station KPAC. This station is equipped
with the latest type 1000 watt high fidelity RCA
transmitter ~— 1250 ke, ~— directional antenna gystem.
KPAC operates in new modern studios located on the
campus.

The college has never advertised jobs or positions in licu
of education. Today it is well known there i a shortage of
radio operators in every branch of radio; particularly flight
and ground operators for airlines in America and South
erica — marine operators for ships travehng coastwise
and foreign — geodetic-g: aphic r
stations — the Army and Navy — other posmon! m many
depnrtmentu of the United States Govcrnment ‘Therefore,
e believe it is good common sense to mentlon that Port
Arthur College is the sole radio schaol in America which
owns a dcasting station with commercial
advertising representatives in New York, Chicago, San
Francisco, and many of America’s leading cities, with active
membership in the National Association of Broadcasters,
and Broadcast Music Incorporated. Through these contacts
the college receives from the l)roadcut industry alone more
calls for radio operators than it is possible to supply.

AUTHORIZED 10 TEACH RCA TEXTS
If interested, scrite for Bulletin R

PORT ARTHUR COLLEGE
PORT ARTHUR (World-Known Port)
TEXAS
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and the test circuit adjusted for full-scale deflec~
tion (100 ma.). The 100-times shunt, connected
aeross the 10-times shunt, is adjusted fo give 3{o~
scale reading. This will avoid the necessity for
opening the test eircuit each time for an adjust-
ment of the 100-times shunt, although it requires
the making of an additional 10-times shunt.

In either case, it will be found that the adjust-
ment of the length of the wire in the 100-times
shunt will be much more critical than that of the
others, a fraction of an inch becoming important.

Connecting the Shunt in Circuit

Care should be taken, when connecting the
meter with its shunt in the circuit, to make the
circuit connections fo the ends of the shunt, as
shown in Fig. 44 and not to the meter terminals,
as shown at B. With the circuit connected to the
meter terminals, the lengths of Jeads X and ¥
will be added to the shunt, causing an error in the
meter reading. This is normally taken care of
automatically, since it is common practice to
solder the shunts directly to the switch terminals
and to make the circuit connections at these same
terminals as shown in Fig. 2C.

Non-Multiplying Shunts

The switching system described requires that
a shunt for the meter be provided even for the
circuits in which no multiplication of the meter
scale is desired. In the cases where it is desired
to use the original meter scale, the shunting re-
sistance is made so high that it has a negligible
effect upon the reading of the meter. As stated
previously, the maximum meter resistance will
be about 3 ohms. A shunt of 50 ohms will cause
an error in reading of about five per cent. Lower
shunting resistances may be used with meters of
lower resistances.

Meter Protection

One of the best investments an owner of & good
meter can make is that of purchasing protective
fuses to be connected in series with the meter, as
shown in the diagrams. Very inexpensive fuses
are obtainable and the 3{o- and }4-ampere sizes
will give adequate protection for 10-ma. and 100-
ma. meters, Selecting a fuse with a rating too
close to the maximum reading of the meter (with-
out, shunt) will prove to be somewhat of a nui-
sance, since it will be apt to blow even on slight
momentary overloads which will do a meter of
good quality no particular harm. -— D, H, .

Ham Spirit Triumphs

(Continued from page 85)
friends; now he is in intimate contact with what
must seem like the whole world.,

An inspiring conecept, that — the prospect of a
normsl and well-rounded life thus opened by the
magic of amateur radio. Even more inspiring,
however, is the demonstration of perseverance,
ingenuity and indefatigable resolution exhibited
by this young amateur and his mentor in the face
of their combined handicaps. That’s the kind of
spirit America needs. — (B, D.
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An Experimental 112-Me.
Receiver
{Continued from page 38)

an advantage; however, no signals of any kind
have been picked up on the intermediate fre-
quency go far. The main dial is & National velvet
vernier. The small knob to the right tunes the
single-section r.f. tuning condenser. The on-off
switch is mounted in the bottom center of the
panel. Audio volume is controlled by the 0.5
megohm potentiometer to the extreme left, and
regeneration in the detector is controlled by the
50,000-chm potentiometer between the audio
control and on-off switch. Good mechanical line-
up of the mixer and oscillator band-spread con-
densers is somewhat difficult with the average
flexible coupling, so two metal couplings were
used with a short piece of Y4-inch bakelite rod be-
tween them, The mlxer-oscdlator combination
worked better when these two condenser shaits
were insulated from each other. The i.f. trans-
formers are wound on l-inch pieces of 34-inch
bakelite tubing, mounted by means of small
angle brackets to the chassis so that the coils may
be swung back and forth for variable coupling.
After the proper coupling is found they may be
tightened down permanently.

Alignment

After the set is wired and checked, alignment
should be comparatively simple, provided one
has a 214-meter station not too far away to help
in checking. Harmonics from lower-frequency
stations are very tricky to use and may cause &
false calibration; for this reason they are not
recommended at all. To begin with, the tubes are
removed from the r.f. section (9003, 1232 and
6C5) and the set turned on. The superregenerative
detector should be tuned to approximately 20,000
ke. by checking on another receiver or a wave-
meter. After the detector is working properly,
the coupling between Lg and Ly should be ad-
justed and at the same time Ly should be tuned
with the padder until the detector is loaded as
much as possible while still getting smooth super-
regeneration. Then L and Ls are tuned, and when
resonance is reached in each of these, tuning Lq
first, the superregen detector will be pulled slightly
farther out of regeneration. Some readjustment
in the coupling between Lg and L7 may be neces-
sary at this time in order to keep the detector
regenerating properly. The coupling between Ly
and Ly should be kept at maximum (about %4 or
34 inch) so long as no trouble is experienced with
oscillation in the i.f. stage. After the if. align-
ment is completed, the tubes should be replaced
in the r.f. section. A slight readjustment of the i.f.
may be necessary after these tubes are replaced.

The antenna pick-up coil, Ly, and the plate coil
of the 9003, Ls, should be constructed so that
variable coupling is possible. In attempting to
find the band, be sure that both coils are tightly
coupled to their respective grid coils, Set the band
spread dial at about mid-scale and tune the pad-
der on L until the 214-meter station is located.
After this, the coupling between Lg and Ls and
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EXPERIMENTAL RADIO
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By R. R. Ramsey, Prof, of Physics, Ind. Univ, The
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FUNDAMENTALS OF RADIO
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EASY TO LEARN CODE

It is easy and pleasant to learn or increase
speed the modern wa; K - with an lnatructo-
graph Code Teacher, t for the
nner or advanced ltudent. A qQuick and
practical method. Available tapes from be-
ginner’s alphabet to typical messages on all
subjects. S range 5 to 40 WPM. Always
y, no QRM, beats having someone send
you.

MACHINES FOR RENT OR SALE
The Imtmctograph Code Teacher liter-
al ukeu the place of an operator-instructor

enables anyone to learn and master code
wlthout further assistance. Thousands have
used and endorse the Instructograph System. Write today for full
particulars and convenient payment and rental plans,

INSTRUCTOGRAPH COMPANY

4789 Sheridan Road, Chicago, Iilinois
Regpresentative for Canada:
Radio College of Canada, 54 Bloor St. West, Toronto
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Indiana

between Lg and Ly may be adjusted for maximum
gain and at the same time Cs tuned to maximum
signal strength. The mixer grid cireuit should be
resonated by squeezing the turns of Ly closer to-
gether or pulling them farther apart.

Cs was not ganged with (; and (2 because
many different types of antennas are being tried
at my shack from time to time and separate tun-
ing of the r.f. stage saves the trouble of realign-
ment each time a new antenna is used. The r.f.
stage tunes very broadly, requiring only about
three settings to cover the whole band, one set-
ting giving maximum gain over a range of 1200 to
1500 kilocycles. A slight inerease in noise is no-
ticed when tuning L; and Cs through resonance
with the superregen detector on the edge of re-
generation. However, they should be peaked on a
weak signal, if possible, to be certain of the maxi-
mum settings for each. In changing antennas, &
slightly different coupling may be necessary be-
tween Lg and Lg.

I believe that this type of receiver is certainly
well worth the time and trouble in building and
that it will outperform any of the ordinary super-
regens in use. Considerable credit should go to
W6QLZ for his help in lining up this receiver, for
he spent many evenings transmitting while the
different stages were peaked and different adjust~
ments and experiments were being made. QLZ is
the only station with whom I have been able to
make tests over any great distance. The path is
107 miles air line, and across three ore-filled
mountain ranges, reaching heights of from three
to five thousand feet. A 4-element horizontal
beam 34 feet high was used to receive 6QLZ dur-
ing all experiments. However, the receiver cou-
ples well to all types of antennag and feed systems.

.

» BOOK REVIEWS «

The Radiotron Designer’s Handbook, by F.
Langford Smith, Distributed in U. 8. A. by
RCA Manufacturing Co., Inc., Harrison, N. J.
365 pages, illustrated. Price, $1.00.

Here is a case of the mountain coming to Mahomet. Mr.
F. Langford Smith of the Amalgamated Wireless Valve Co.
Pty. Titd., RCA’s alter ego in Australia, wrote a Handbook
for his company which, to quote his Foreword, was **pre-
pared expressly for the radio set designer, but will be found
invaluable to all radio engineers, experimenters and service
mechanics.’”” It was indeed found invaluable, so much so
that when the third edition was published in 1940 nearly
20,000 copies had to be printed to supply the demand.
Now RCA has obtained permission to reproduce the volume
by photolithograph and is distributing it in this country.

Supplied in stiff covers at moderate cost, The Radiotron
Designer's Handbook will be useful to anyone interested
in the fundamental principles of practical vacuum-tube cir-
cuit design. It is primarily & book of procedure: how to com-~
pute cathode and sereen by-passes, calculating selectivity
with the aid of universal design charts, the design of nega~
tive feedback circuits — these are hut three of numerous
practical problems which can readily be solved by reference
to the formulae, tabular and narrative data and reference
charts collected by Mr. 8mith. A very useful dollar’s worth
for the engineer and technically-minded amateug

-, B, D.
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THE 942
RADIO AMATEUR'S

HANDBOOK

MORE CONSTRUCTIONAL MATERIAL THAN EVER BEFORE

IN BUILDING THE 1942 EDITION the ARRL Headquarters staff designed a new,
non-mathematical, simple yet thorough treatment of fundamentals to make the
HANDBOOK even more useful in its growing role as a textbook for defense classes.
Stripped to essentials, the new theory and design sections cover every subject en-
countered in practical radio communication, sectionalized by topics with abundant
cross-referencing and fully indexed. The new HANDBOOK is an idedl reference
work as well as a logically-arranged study course.

All this was achieved without sacrificing any of the constructional information on
tested and proved gear which has always been the outstanding feature of the
HANDBOOK. in fact, the constructional chapters are given more space and contain
more new designs in this edition than ever before.

% The new HANDBOOK is divided into two parts.
The first section starts the reader with the basic
electrical fundamentals, takes him through the prin-
ciples of vacuum tubes and their operation, explains
the methods of generating r.f. power, keying, modu-
fation, radio reception, principles of wave propaga-
tion and antenna systems. The subject matter is
keyed in such a way as to make ready reference
possible throughout the book.

% The second section is devoted to the building of
practical amateur equipment. Consfructional details
are given for receivers from 1 to 7 tubes, including
new ultra-simple receivers designed especially for
the beginner. The greatly enlarged transmitter
chapter now coordinates power supply and r.f.
equipment, ten complete fransmitters from 70 watts

to a kilowatt being described. The fifteen individual
exciters and amplifiers range from the simplest
oscillator to a push-pull kilowatt amplifier. The
v.h.f. chapters, also eniarged, place special em-
phasis on equipment for portable-mobile work. They
include converters, superregenerative receivers using
the newest tubes, crystal- and self-excited transmit-
ters in several power ranges and a battery trans-
ceiver, as well as FM transmitting and receiving
equipment, Other chapters contain an expanded
freatment of measurements and measuring equip-
ment, material on emergency and portable gear,
workshop ~practice, operating procedure, F.C.C.
regulations and miscellaneous tables and data. The
vacuum-tube tables remain the most compliete pub-
lished anywhere, with over 50 new types added.

THEORY —CONSTRUCTION - OPERATING. More than ever before, the new 1942 RADIO
AMATEUR’S HANDBOOK is “the all-purpose volume on radio.” Text, data book, operating
manval—it is all these and more. As a text it is probably more used in radio schools and colleges
than any other single volume. As a practical constructional handbook, it stands in o class alone.
As an operating manvual, it provides information available from no comparable source.

Buckram Bound $I

$2.50

.00 $1.50 Outside
POSTPAID Continental U. §. A.

AMERICAN RADIO RELAY LEAGUE, INC., West Hartford, Connecticut




In Sharper Focus . ..

Current CARDWELL production schedules are set, and frankly, our output of
standard types of condensers for commercial applications is necessarily, dras-
tically curtailed.

Yet, out of the haze caused by the initial frantic rush of expanding defense
requiremenis, material shortages and priorities ratings, has appeared a sem-
blance of our production picture for the future.

The days of IMMEDIATE deliveries have passed! All orders other than those
bearing urgency ratings cannot receive precedence.

By no means, does this condition imply that we cannot ever fill your orders. It
suggests that YOU can facilitate production and delivery schedules by anticipat-
ing your requirements for the future and by securing and forwarding to us the
assigned priorities extension certificates, whenever these are available.

THEALLEN I LARDWELL
MANUEACTURING CORPORATION

83 PROSPECT STREET - BROOKLYN NEW YORK
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NEW ENGLAND IMVISION

CONNECTICUT - 8CM, Frederick Ells, Jr., W1CTL —

WI1AW hits BPL with a baug. TD is busy with activi-
ties in West Haven. KQY has Nutmeg Net perking in fine
atyle. LUH is & member of the (*tharter QOak Net that meets
daily on 3950 ke. MBN is building emergency power equip-
ment to use storage battery and vibrapack. KAQ is acting as
alternate for W1AW on Trunk N. ITI made sevetul changes
in his shack. DWP has & new Meissner Signal Shifter. KAT
is on 28 Me. with 2 new 3-clement beam and 125 watts to
%09's, At a recent mecting of the New Haven Amateur Radio
Assn. the following officers were elected: Pres., KDO; Vice-
Pres., TD; Seey., ATH; Treas., JQK: Directors, BYW,
AGT, LTZ; Chief Qpr., LTB. After three weeks of code
practice at the club rooms, six of the boys are doing 11
w.p.m. BCG increased power to 500 watts and bought a
atraight key. Yep, he is going to teach the XYL the code.
HYF-2NLQ is active on 3640 ke. BAOH recently gave a very
interesting talk on antennae and fecder systems to members
of CBA.

Traffic: WIAW 890 (WLMK 8) TD 129 LOP 114 KQY
111 JQD 58 UE 51 BIH 45 LLUH 35 MBN 33 KNV 30 EAQ
27 CTI 18 FMV-ITI 8 NIW 6 DWP-GB 5 INF 43 JMY 27,

MAINE -~ SCM, Ames R. Millett, WIBAV — New
PAM for Northern Maine is W1KZZ. New RM in this Sec-
tion is BNS who transferred to this state from Vt. Red is a
swell fellow and did credit to the Vt., Section. We are cer-
tainly lucky to have him with us. New OPS: IFZ. New ORS:
DHD. KTN is now 2BVR in Schenectady, N. Y. AWZ
moved to 8o, Paris from Fall River, Mass.; he used to be a
Maine ham back in the days of spark and had a two-letter
eall, 1T is back with PTN and Hit and Bounce gangs at
£:30 every morning. The Androscogein Radio Club are con-
ducting classes every week and have about nine students
interested. AUC is on c.w. as well ag 3.9-Me. 'phone. LIC is
back at Camp Blanding after spending three months at
radio school. Scotty has Class A now, and is very anxious to
be back on the air and work some of the old gang., Al is
spending most of his time operating on 3.9-Me. 'phone and
reports into the Sea Gull Net. GXY is back on the air for the
winter aund doing a swell job with new e.c.o. TO spends
pretty near all radio time banging away at traffic handling
and lining up his emergency set up for Augusta. KEA is
back on 1.75-Me. 'phone and 3.5-Me. c.w. after ubout 25
years' absence. Nice going, Irving. GKJ finished building
112-Me. receiver. The Northern Maine Net changed time
to 5:45 r.m, EST. After a 100 per cent attendence all sum=
mer, GEC is obliged to drop out of NMN for the winter due
to lack of time. The gang are sure going to miss you, Sloppy.
HS8O0 was visited recently by his son, ATE, who was home on
leave from naval duties as Ensign. JAA compiled a very
nifty listing of all Maine hams, cross-indexed by towns, that
is very useful in routing traffic on NMN. They tell me LYW
has hung a fluorescent tube on the far end of his antenna
which terminates in a graveyard. It produces a very weird
effect with a four-foot white light swinging back and forth
as passersby increase their speed at night, MUY has a new
1.75-Me. antenna up and improved signal strength, KVK is
now living in Bangor and operating at WABL MXN moved
to 8o. Thomaston for the winter. M XQ has some swell out-
of-atate schedules for the NMN traffic on 1.75 Me. MXT is
building 112-Me. equipment. NHI got his 70-footer up, with
only one helper. NBK has a new rig running 8128, cathode
modulated. NDV has a new Gross transmitter running 75
watts plate-modulated to 'I'Z20s. KKZ has 250 watts to
T40s. HLT is rebuilding to 812s. NKJ at Rockport is very
active on 1.75 Me. with Harvey 80T, Although Roland’s
ticket is new, he was new to ham radio when they started
using rotary gaps! The NMN are still looking for Bangor
outlet. Anyone interested, drop a card to KKZ and arrange
a schedule to talk it over, The NYA Radio Club at Houlton
was issued & license and plans to put on a couple hundred
watts soon. This project was organized and is being in-
structed by NBK. GOJ, Chief RM of PTN, has appointed
LYJ as acting manager for the net during his absence, MFE
is on 56 Me. and being heard regularly in Mass. The Port-
land gang are all working on w.h.f. gear. DZU has been doing
a lot of 112 Mec. work along with CRP, LNI, KAD, EFR,
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AWT, LOA and MBR. 1.OA has 2 new double extended
zepp on 112 Me. KAS, K88, GVS, LOA and BAV wete at
the Boston Hamfest and had a swell time. The ultra highs
seem to hold plenty of prospects for the future, so take it for
what it's worth, gang.

Traffic: W1TO 31 GXY 28 Al 4 I1E 18 KKZ 19 IFZ 21
BNS 23 NGV 43 AUC 7 GOJ 126 DHD 30 BAV 53. AARS:
WI1AMR 42 CFO 95 EFR 44 FAP 148 FIP 19 GE 42 GHT
40 GVS 86 IJF 66 [ST 30 IVV 4 KOU 140 LML 88 LKP 31
TO 26 DHD 3.

EASTERN MASSACHUSETTS— 3CM, ¥Frank L.
Baker, Jr., W1ALP — The New England Convention and
Boston Hamiest have come and gone. More than 1000 at-
tended. The SCMs were present from Maine, N. H. and
West Mass, Our Director, BVR and our Pres.,, KH, were
there. New ECs: ATD, Brookline; UU, Beverly; COX,
Towell; KTG, Cambridge. Give them your support, gang.
New OPS: COX, KVH, DA, New ORS: LRO. LBY is now
EC for Marshfield and is busy with Fire Dept. We need two
new ECs, one for Bristol and one for Plymouth Counties.
‘What say, who will volunteer? If you know of any ham in
this Section who is doing any traffic handling, we want their
reports for this column, Write me or tell them and I will mail
some monthly report cards. JGQ built transmitter for MXJ.
His gang had first test for Civilian Defense, working porta-
ble-mobile with Red Cross. IUQ is back on 3.5 Mc. KEO left
for Coast Guard training station, MPP and gang in Water-
town had first net meeting and will have drills on the air.
IWO is at Fort Knox. IID has new home-built a.m.-f.m,
super for 112 Me. IKW is working on 112-Me. converter.
AKD is mobile with m.o.p.a. on 112 Me. KQN is back on
14 Me. MDN is rebuilding, will be e.c.0. on 56 Mec, 1LXQ is
busy on Defense vrganizations, NBM and NBI worked K6
on 28 Mc. NPE got KB4. CIB gets KA's on 14 Me, each
A, at 7. GOU says look for K7’s soon on 28 Me, LO, LRN,
JEL all bave 4-element beams atop cars for 112 Me. KBL
moved to Attleboro and is rebuilding for all bands. JJQ is
back on 112 Me. GIW is building and will be back on 28 Mec.
and has new Sky Champ receiver. AGR is now Commanding
Officer for (.A.R. at Norwood Airport. CRN is rebuilding.
NNN and NEQ on with 112-Me. portable rigs. AHP has
MRT3 in his car. BOO’s 112-Mec. equipment was set up
ay control in tower of County Court House during defense
test. CCA rebuilt station on 7, 14, 28 and 112 Mc. BWW has
new receiver and is active again after long silence, ACT,
¥all River Amateur Radio Club station, is being dusted off
and meetings held again every Thursday night. The follow-
ing are spending a lot of time on Civilian Defense radio com-
munications: CRN, BOO, JGL, FZU, CCA, AHP and NEKQ.
Just 8 suggestion: 1 think all clubs should let the time and
meeting place of their club be known so that any ham in the
service who may be staying near you can drop in for a visit.
AAR is now Corps Area Net control CANC9 for 1.75-Mec.
Net, Russ had QS0 with W2GPO on L. I, N. Y., on 112
Mec. recently. MLK is manufacturing 14-Me. rotary beams.
NAYV and XYL have 2 new YL jr. op. Congrats. KTE went
to Burlington Hamfest and won a crystal. BAP is working
on 112-Me. rig. NKW is having fun on 112 Me. HIL worked
KA1JH. The cross-band contest between EC, OPS and ORS

-worked out fairly well in this Section. NF won first prize for

emergency rig at New England Convention. Hams in Milton
put on an Emergency test with portable rigs on 112 Me.
GAG is working on 56-Me. rig. MJ is working on new mod-
ulutor for 56 Mec. KIY in Melrose is now on 56 Me. LPF is
now in Clinton. CRW is moving to Derry, N. H., soon.

Traffie: W1JCK 307 (WLGV 45) BDU 232 BXC 160
AAR 181 MJK 108 KZT 86 BMO 80 LBY 30 MQT 25 NAV
21 KTE 19 MDYV 16 BAP-JIS 6 MKN 4 EVJ-IXL 3 EXT-
NKW-ALP 2 AKS 304 (WLGO 68) LWH 195 (WLGF 188)
EHT 1 JSM 219 EMG 184 GAG 5 MPP 8 BB 6. AARS
North Shore 10 Fone Net: W1AGX 49 HWE 34 JFS 39
LVZ 94 MQE 7. 160-Meter Net: W1HIL 27 KYN 13 W3 15
BWJ 36 IEN 32 CCL 22 AAL 24 MEZ 23 L.8BA 73 EXU 20
KRR 1 MOJ 33 FVL 35 NPA 3 MLZ 7 1YU 38 MTQ 49.
214-Meter Net: WIEYR 130 MQH 96 MMY 64 LWI 14
MBS 26 MON 210 MIG 22 MZJ 14 NBC 26 MPT 30 FIK
2 MWM 10 NBT 6. 80 CW Net: WIKCT 154 AHP 56 KB
38 EPE 208 FSL 142 KXU 116 MAN 12 NFZ 8 QA 1 TY
1286.

WESTERN MASSACHUSETTS —S8CM, William J.
Barrett, WIJAH — WI1BIV leads this month's scoring
parade. Pres, is getting all set for emergency-powered
112-Me, work in local emergency setup. MIM comes through
with the first BPL of the season. Nice going, Lee. She is
making & habit of conventions these days, having taken in




the Bridgeport,” Burlington and’ Boston affaits, AZW Is

doing swell job with West Mass, "AARS Net, AZW, BKG,

HNE, FOI, MND, KIiK, KZ8, I'Z], JAD, BYR. NEKN,
‘AUN and MVF were amdng‘thoseﬂpresent at the'N, E. Div.
Convention, MJP and BXF are new, DRS and GUFE iy new
QOPS. BNL gnys.rig i about set for Winter, after rétlacing

Corps., Ex-JXN, now &~HMS, asks to be reinemberid to his
old friends in West. Masy, Ed g now polnding Drasg at sex,
JAH enjoyed visits from BV R, SC, JMY and NMF during
the month. A swell time wis had by all at. the N. k. Div.
Convention af Boston, Many angles of Inferest in connec-
tion with our part in Civilian Defensd, etc., werg thoroughly
discussed. The conclusions weéve vlesr; Each one of us should
make himself an integral part of defense efforts in hi§ fom-
munity, particidarly .with regard to. u.h.f. dguipment,
whether you have tu beg, borraw, stéal or build if. Every
single harn should set a8 his goal the possession”of self-
powered u.h.f. equipment, plus, if feasible,
frequency gear. Those who don’t like the idea of buying
vibrapacks, etc., might look over the possibility of ' bor-
rowing” the nécessary juice from the caf radio. A switch in
the heater supply to the car radio tubes will leave the puwer
supply output, available for your use. Let’s gu, gaiig. 73.

Traffic; WIBLV 279 (WLGN 68) MIM 209 AZW 154
{(WLGD 78). 10R 147 {WLGJ 12) JAH 115 (WLGH. 9)
MVF 93 NKXN 83 FOI 80 BVR 70 (WLGA 73} LUA 64
{WLGC 10) K78 60’ NLL 53 BXF 48 AJ 38 MBT 36 MND
30 MER 28 FNY 25 THW-MJP 20 ICW-DUZ 17 ADF 15
JFA 13 JWV 11 MSR 7.

NEW HAMPSHIRE —SCM, Mrs. Dorothy W, Evans,
WIFTJ — WI1LSN has threessiied wooden towér up with
topmast making Johnson (.55 ft. high. BJF and JOG ure
working on. 56-Ae. traiisinitter. T0OO0 completed, erystal-
controlled transmitter for operation’on Mt. Washington just
outside 116 Me. KLV s new OBS, AOQ, NEI and 2I8Q.,1
are new ORS. KLV recently wrote ¥B article for his local
paper inférming the general publie just, why and how they

right réceive short-wave signals o their BC sets, Good

work, Hap, and fine article. BFA 7 is now Jocated in Mon-
tana. We miss you on NHN, Ernie,” JKH récéntly visited
L8N and other hamg at Hampion, N, H, GVJ has 4 new
arrival at his shack. Congratulations? KKQ is active in NH
AARS. She recently attended Worcester Hamboree, MUW,
rogether with DMIM from Mass., wenf to the Burlington,
Vt., hamfest. The gals report having a swell time up there.
Norma now has recgived her 25 w.p.m. Code Proficiency
Certificate. We think that’s grand. She also attended New
England Convention &t Boston. BIl' won third place in
code contest at New England Convention. 31TU recently
visited the Manchester Radio Club, LVK. 8C, JMY, MIM
snd MUW have formed a new net and, we understand, pro-
vide good code practice, NNZ, NNA, NOP and NKI are
new hams in Manchester, 218Q/1 is now located at Hanover
and has been checking in on the NH Net. We're glad to have
you with us, Jack. NEI now has e.¢.o. running about 25
watts input. Les is interested in cryptography. GEY is inter-
ested in 112 Me. We would like to see even more w.h.f, ac
tivity here in this Section. AYH is now located in Amberst.
Nashua boys now have a [12-Me, Net for handling local
traﬁ\c Fhey meet every Thurbday mght MMG is wnslder-
\vurkmg on & new uonrentrated beam for 56 Me., mth which
he is in hopes of getting through to New York City. IVU is
contemplating taking the final step. IC8 is now working at
WMUR. AVG received his commission as Ensign G-V (8)
USBNR and is réporting for duty at Noroton Radio School
soon. HJT has new XYL and new QTH. He will soon be
found on 14-Me, 'phoneé once more from his new location.
AVJ bas a new NC200.

Traffic; WIGEY 60 MMG 48 JKH 33 IP 23 CEA 17
AOQ-BFT 16 L8N 3,

RHODE ISLAND —S8CM, Clayton . Cordon,
WI1HRC — The Westerly Radio Club sent representatives
to Providence to visit and confer with the P.R. A, corumittee
on standardization of portable-emergency equipment, and
have since appointed their own standardization committee
consisting of W1MOXK, MAE, AGJ, BDS, LZD. This effort,
being connected with Loeal Defense, and at present em-
phasizing 112-Mec. equipment, has started a 112-Mec. boom
in Westerly. APX moved to Westerly from Rangely Lakes
and has joined the W,R.C. IEJ and Norman Hustwit sre on
the committee for the annual banquet and nominations.
KRF is attending radio school in Boston and building e.c.o.
in his spare time, MOK recently kept FB schedule with

self-powered low

KRQ/8 on 7 Mec, Several days later he found thut he had
worked with s 3.5-Mec. coil in final! KCG and IEJ are known
2% the Swa.p Kings of ‘Westerly, and are doing a Tand office
biisiness since - parts started to et hard to get. Whatcha got,

fellers? HJB 8 Teading the ‘parade i the P.R.A. with re-
- pewed effort_fo get the 112-Mec “Net working right up to
battery bias with power sipply., LYW is now. in Army &ir

ally went to town in hiy plea at the P.R.A. the
t for more 112-Me, stutions Tor his net. MEK has
King on JBZ's ernergency rig and has it perking
i°3.9-Me, ‘phone’niow, NCD was relieved from duty
in U, 8, Army, Sept. 16th, und is active on 112 Me., working

- MEK for £.9/112-Me. crossbdmd Qb() of 23{ hours the other

day, BFQ 18 setive on. 7 Me, again, HRC made his annual
pilgrimages to Verinont State Conveption and ran into KEv-
erett Sunderland, Who hag ¢onipleted his hiteh in the Navy

‘and is How With FOC,-LCH wrote home from cainp that the

Army I8 agreeing with him“and. praised some of the gear he
has seen that was built by National.

Traffic: WIMEK T MWK 12,

VERMONT ~==8CN, Clifton (. Parker, W1KJIG —
W1iGQJ completed new buffer using parallel TZ40s covering
1,75 to 14 Me, atb inputs up to 250 watts, with fine results

.reported, Alex has TI55 final for tough going. The season

was off toa good start at the hamiest on the 4th, with good
wigther, ‘good attendande, & fine program and a general
wood Hime. Twenty-three 'ARRL Club Code Proficiency
Certificates were awarded. The Burlington Amateur Radio
Club, sponsor of the thnvention, also has been busy in-
&talling the elub station and récently réceived fine piblicity
in Verinont dailies” with photos, été, Newly elected officers
for the current year aret Pres,, GAN: Vice-Pres.,, KUY;
Becyi~lreas,, NLO, The ¢lub meets éxch Monday night at
the viub building, rear of 25 Bay View St., Burlington,
2HCB and XYI. were recent visitors at. AVP, Bill says the
Yermoni "Phone Nef s oii ach Sunday from 9:30 a.M. until
noon, They would like to secire more general coverage in
the Section, so let your PAM know where you can help.
KJIG has been assigried WLGU for AARS work. MZO re-

ports work on portable unity, NIJ is completing 25Q-watt

tig. NAG is attending Northeastern, where he is taking E.B.
course.. KOO moved his outfit to Burlington, AD has been
appointed RM for 1,75-Mc. activities and is working on
1,75-Me, C.W. Net, Charles will apprcudte hearing from
others in the Section who can’and will aid in getting more
coverage for traffic. Your SCA hag distributed application
eards around the Seetion, and hopes the gang will get them
back promptly. KTB has his rig on again from Lyndon-
ville. AVP has been appointed OBS. BNS has resigned as
RM for Fastern Vt. due to present work in Maine. Our Sec~
tion roll now reads as follows: RMs: F8V, AD. ECs: JVS,
KOO, MJU, AZV, AD, (BW, KJG. OBS: XTB, AVP,
OPS: AVP {also PAM), GAN, AD, DQK, MCQ, CBW,
GQJ. ORS: KOO, KTB, MJU, MLJ, KWB, MMU, CBW,
NDL, GRQJ, KIG. We still have plenty of opportunities to
add to each list, particularly for Emergency (ln6rdinator
work. Your query by mail or air will be welcomed.

Traffic; WIGQL7 AVP 13 JVT 9 MZO 2 MMU 7 CBW
63 BLC 8 KJG 71, (Aug,—Sept.: W1GQJ 5.)

HUDSON DIVISION
TASTERN NEW YORK ~ SCA, Robert E. Haight,
WoLU —EKWG continues doing a swell job handling
fraffic. BSFD reports via amateur radio, thanks to 2MXR.
ACB, EC of 8chenectady area, has emergency equipment in
first-class condition. MHW sports new Meissner Deluxe
Signal Shifter and 8X16, NCG is getting out ¥B with just
& signal shifter. EQD is a proud papa. Congrats, OM. FSD
reports for AARS trafic handlers and says CMA of Scarsdale
joined AARS. Your SCM at this writing extends his best
wishes for the future success of the new SCM, As BCM I
have enjoyed.your coéperation and trust you will continue
it. I am also leaving for active duty in the U.8.N. and hope
I will have the pleasure of meeting many of the boys in the
Service. 73 to all.
Traffic: W2KWG 143 88DF 153 ACB 22 MHW 11 NCG
8 Aug.~Sept.: HTU 6 JQI 192 KCI 15 KWG 85 LRZ 42
NVB 68 SPSM 21 8QMR 53 88FD 44 LLK 32 MSW 13
1JG 4 8ept.—Qct.: JQI 65 HTU 18 LRZ 37 KCI121 NVB 192.
NEW YORK CITY & LONG ISLAND —8CM, Ed L.
Baunach, W2ZAZV — W2LUY is out for ORS. HAE reports
from Naval Training Station at R. I. EXR is home agsain
after a 10,000 mile trip throughout the U, 8. BFS is building
his trafismifter into his new shack. BGV increased power
and is using 811 with 130 watts input. LPJ rebuilt rig using
{Continued on page 58)
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A CRE! Course is the Direct Course
to a Secure Future in Radio!

CREl Spare-Time Training Can Prepare You
Now for a Responsible, Well-Paid Position

Take a long-range view of your future in radie, Look past the
present-day defense activity into the years that are ahead. The
substantial engineering positions of the future will belong to the
men who frained for them now.

Your opportunity Is here today! Your own radio experience
backed by CREl modern technical training can equip you with the
ability and knowledge fo acquire and hold a responsible, radio
engineering position. The only difference between an $1800
“short term” job today and a $4000 “career” job tomorrow is
wour technical qualifi as an engil . Don't waste another
;iuay in making your present job pay for your investment in your
ture.,

Write for Detailsand Free Book Now

If you are a professional radloman and want
to moke more money—let us prove lo you we
have something you need to qualify for the
better job opportunities that can be yours. To
help us intelligently answer your inquiry—
please state briefly your education, radio
wxperience and present position.

CapitolRadio Engineeringinstitute
Dept. Q-12, 3224 16th St. N. W., Washington, D. C.

BLACKOUT
THE SHADOW

CLOSE to all of us is the threatening
spectre of tuberculosis. No respecter
of persons, it lurks in every cormer, may
strike at any moment. More people be-
tween 15 and 45 die from tuberculosis
than from eny other disease. ‘

Yet tuberculosis can be driven from
the face of the earth. Since 1907 your
Local Tuberculosis Association has helped
reduce the toll of tuberculosis by 75%!

By buying Christmas Seals you will
help us complete the job—and make
this a safer world for yourself and your
loved ones.

g Buy
§ CHRISTMAS
SEALS

86

One Shack — Nine Bands

(Continued from page 89)

power from a 6L6 modulator and power for plate
and filament are fed to it through a four-wire
cable to the operating room.

A Hammarlund HQ120 is used for receiving
on the four lowest-frequency bands. A two-tube
converter feeding into the HQ120 is used for the
28- and 56-Me. bands., A super-regenerative re-
ceiver with a 955 acorn detector, plug-in coils
and a two-stage audio amplifier is used for the
112- and 224-Mec. bands. A similar super-regen
with quarter-wave tuned lines and a 6L6 ampli-
fier is provided for the 400-Mec. band.

Receivers covering all but the 3{-meter band. The
HQ120 is used for the lower frequencies, a converter for
the 28- and 56-Me. bands and super-regens for the
higher frequencies,

Five antennag are provided to take care of the
various transmitters. For the lower frequencies
there ig a 185-ft. wire 50 ft. in the air. It is oper-
ated as a quarter-wave against ground for 160,
half-wave end-fed on 80, full-wave on 40 and
three half-waves on 20. The first few feet of the
antenna are in the form of a short section of
concentric line and a matehing stub for 14 Me.

A half-wave center-fed antenna with tuned
feeders is used for 10. The same antenna is used
ag two half-waves in phase for 5. A half-wave
vertical with tuned feeders is used for 214 meters.
Indoor half-wave verticals are used with the
134- and 34-meter rigs.

Receiving antennas are separate from those
used for receiving. A small rotatable system is
mounted on top of the ${-meter receiver.

Bill MacDonald, owner and operator of
W2TY, is editor of Radio and Television Relailing,
a trade magazine, His station is located at Hollis,
L. I, N. Y.

- D. H, M.



NATIONAL
COMPANY, Ine.

MALDEN, MASS,

NATIONAL ACN DIAL

® Dial bezel acts gs drilling template @ Scale removable without dismounting mechanism
® Blank scales for direct calibration ® Uses “Velvet Verier' Drive Unit
@ Index holes in pointer for pricking calibration points ® Bezel can be drilled for switches or jacks.

ASTATIC MODEL D-104
MICROPHONE
for Chaistmas!

@ Thousands of veteran amateurs have thrilled to the
long, satisfactory and dependable service of this grand
speach-range microphone. Modei D-104 has definitely

LIST PRICE $22'5° reduced feadback tendencies and does not gum up or
Complete with plug, connector  gyerload when used for close talking applications. This
and 8-ft. cable. See your Radio g e first practical crystal microphone ever developed
Parls Jobber or write for catalog. and today, after eight years in amateur service all over

the world, is one of Astatic’'s most popular models.

THE ASTATIC CORPORATION

YOUNGSTOWN, OHIO In Canada:

Canadian Astatic Lid.
Development Co. Patents 70 Toronto, Ontario

Licensed Under Brush




{Continued from page 85)

a 59 e.c.0. 618 doubler, TZ20 buffer, p.p. TZ40s. VG finally
settled his antennu problem for 7-Me. operation and is now
looking for a schedule to handle trainee traffic. MWT is de-
serting 28 Me. for 1.9 Me. OAF worked his first W6 in
Ctalifornia. DZH completed rack and panel job for 7 and
112 Me. IHT installed intra-communication radio station
on Yale campus. BO requests all 2nd C.A. AARS to make
use of 7020 WLNZ daily at 1 r.m. for traffic anywhere.
KTA is getting cobperation when AARS net comes on
Monday night. LUY finished 300-watt rig. IOP is busy re-
building. The boys are busy getting FJV going for defense
communications. MZB received 35 w.p.m. sticker., BWC
was control station for the 3.5 Me.-c.w. AARS stations dur-
ing the Nassau County blackout. NDQ maintained contact
with IHP/2 and NFU /2 during emergency practice with the
N. Y. State Guard on 112 Me. Both EC and GP are on the
A P trunk line. BCS operates on 14265 ke. BGO, EC for
Bronx County, is looking for stations with portable 112-
Me. equipment for the Emergency Net. All those interested
should get in touch with him. DOG had gooed success with
112 Me. during Suffolk County blackout. Stations on the
east end of L. L. should contact him to help build up the net.
EC, CET for Nassau County and RZ, 112 Me. Asst. EC, did
a fine job of lining up all towns on 112 Me. and working LJJ
at County Headquarters during the blackout. Every 112-
Me. station in Nassau County should register with CET
to help in getting the net organized 100 per cent. The fol~
Jowing stations are on the 3710 seetion net every night at
%:30 p.m.: MT, CKU, DW, GTZ, LBI, L.GK, LR, MRL and
MZB.

Traffic: W2SC 1411 (WLN 589) LPJ 1246 BO 702 BGV
337 K1260 DW 299 MRL 71 MZB 71 LUY 61 AZV 40 AYJ
45 MWT 35 BWC 32 (WLNS 17) NDQ 30 LGK 29 LR 26
BGO 22 EC 19 MT 22 CET 18 AV 11 RZ 10 CKU & DOG
7 BFS-GTZ-LBI-MS88-VG 4 BDS-KTA-ADW 3 OAF-UH
2 PF-NHD 1.

NORTHERN NEW JERSEY -— 8CM, Edward Gursky,
Jr., W2LMN — PAM, W2LXI. RMs: 2CGG, HCO, IYQ.
New appointments: RM, HCO; ORS, LFR. Section Net,
3630 ke., %:45 to 9:30 p.m., daily (except Sunday). 2JYK
received Class A and is now active on 14 Me, FB is active
on 112 Mc. MHB operates with e.c.o. on 1.75-Me, 'phone.
MRJ received 35 w.p.m, CP sticker. MRX has & new three
element beam for 28 Me. and is building e.c.0. and 200 watt
final. At recent election .of Tri-County Radio Assn. the
following officers were elected: President, 2HNY; vice-
pres., 3PKK; secy., 2NJE; treas., 2LYP. A newly organized
AARS net meets on 2000 kes. daily at 12:30 p.m. HXI is
proud owner of a new Super-Vibroplex. The Bloomfield
Radio Club extends & hearty welcome to all hams, They are
on the air with between 300 and 800 watts to 852's. HNA is
active on 3.9-Me, 'phone, Once aguin MLW took high
honors for the second C.A. in the AARS ZCB contest.
Frank also received the special call WLNC. The Irvington
High School Radio Club, MTZ, is back on 7-Me. ¢.w. and
1.75-Me. 'phone. NWA is trustee and OAE, MRZ, LEU
and NBL are staff operators of the stution. JSE, MRZ,
FDL and MEN are all active on 1.75-Me. 'phone. JME has
been getting in to New England and Penna. on 112 Mec. The
zang in East Orange have formed the ** Kast Orange Emer-
gency Radio Club” with AGD, AKX, BCC, BIE, CIZ, CO,
EGT, EJA, EJD, EMN, EOW, FAC, FL, GCE, GEL,
GQX, HIJ, HQD, HUW, HXI, HYR, HYV, HZR, IBJ,
IBO. IRE, JAF, JEZ, JGW, JH, KEH, KKQ, EXX, LII,
LWO, MLP, MXO, ARI, CBH and prospective ham Fred
Charles all pitehing in. OGU is a newcomer in Rahway.
MPS and LCA are instructors for the radio code and theory
eourse of the North Newark Adult School. NOZ is the call
of the Senior High School Radio Club of Long Branch.
They have been active on 1.75 Me. Among the active mem-
hers are five YLs. Because u large number of their members
dre either in the services or tied up with night working
hours, the North Newark Amateur Radio Club has de-
cided to discontinue their weekly meetings and meet once a
month instead. ¥SQ has been prompted to the rank of
master sergeant in charge of communications for the 102nd
Clavalry, The radio class of the Verona NYA Center has
eompleted two mobile units for operation on the NYA
frequency, 26,750 kes, A 100-watt and a 250-watt rig will be
assembled by the students when the kits are received. OGZ
i ex-AVSR and is on 1.75-Mec. phone from Englewood.
N7ZH built new e.c.0. QL is back on 7-Me. c.w. once again,
He just returned from Baton Rouge, La., with a new
XYL,
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Traffic: WEMNT 531 (WLNW 100) CGG 450 KBR 353
JUU 186 HXT 179 MLW 153 NCY 107 IYQ 68 (WLNM 13)
LMN 57 EKU 54 LFR 31 NJE-OBG 28 MRX 16 NWA 13
MRJ 12 HZY 6 MIG 5 JHK 4 IZV 2 JC 1 (Aug.—Sept.):
MWW 222 JUC 21 JKH 12 MNO 9.

ATLANTIC DIVISION
E‘ASTERN PENNSYLVANIA — SCM, Jerry Mathis,
At W3IBES — 3FJU’s large total is due to being Corps
Area NCS for two weeks, AOC is back in school again after
214 years’ absence. ABT of U, of P. is on once more, 3KJ has
five schedules a week with KA1CM and KA1JH on 14 Me.
‘phone. ADE i rebuilding. FXZ is acting as stand-in for
AKB on her trunkline schedules, IKN has rig now working
on 3.5, 7 and 14 Mc, DVC suyy: #@&*!18¢ the guy that cut
down his antenna. From W3AQN York Co. E.C.: *“The
Asst, FCs on my committee are as follows: IQN, GES, HFG,
(3Z7, BXR, IPE and BKB. There is one for each band. We
have 30 amateurs here.”” 8RKZ is using a Meissner Signal
Shifter on 3.5-, 7- and 14-Me. ¢.w., suares quite u lot of traffic
on the loose and gets a big kick out of handling trainee

. messages. AQN wants some Phila. stations to report into.

the E. Pa. Net. At present there are none. BAKF is back on
the uir ufter 7 years’ silence. e may be found on 3.5 or 7 Mec.
with 100 watts to HY40. 3BRZ is working 1.75 Me. and
helped in aircraft spotters radio net in Lancaster County.
NYA station, 8VYC, now schedules 3JJA, NYA at Harris-
burg on 3800 ke, and will move to 3592 when FCC order be-
vomes effective. SUQM is in charge and will gladly QSO the
gang. SWAS and 8VJA are now working 112 Mec. with
SUQM. On Sept. 20th members of the Lancaster Radio
Transmitting Society provided emergency communication
with four emergency powered stations for the Lancaster
Clivilian Air-Defense Service who furnished practice flights
for the American Legion Aircraft Spotters Service in spot-
ting tests. The entire program was a huge success with 24
local planes participating. A swell gossip letter of which I
will quote parts came in recently from 8PTE of Towanda.
““There are 5 hams in the town of 4100 population, 8BFF
moved to a new QTH where he can put up 3.5-Me. antenna
and will be on 3.5 Me. c.w. in the daytime due to night work.
SMI'D works 3.5- and 7-Me. e.w. 8PTE is on 3.5-Me. e.w.
only and has his 35 w.p.m. code ticket. 3PUZ is on 3.5-Me.
‘phone and e.w. 8TOD has another call, WSOVN, for his
hunting shack 8 miles away and may be found on 3.5-Me.
c.w. and 1.75-Mec. *phone.” 3BES now has a brand new son
and heir whose initials are HL.A.M.

‘Traffic: WSFJU 2108 3A0C 366 3AQN 205 3BXE 126
SREKZ 122 83DXC 2 3HCT 21 8ATF 73 3KJ 9 3DRO 15
3ADE 28 3JBC 19 3FX7Z 23 8OML 12 8UQM 29 3IXN 8
3GDI 36 3DVC 3 3AKB 66 3BES 36 3DMQ 1 3EWR-
(WLQH 348),

MARYLAND-DELAWARE-DISTRICT OF COLUM-~
BIA — 8CM, Hermann E. Hobbs, W3CIZ— W3BWT
Eppa W. Darne, Chief RM. Roy Corderman, Regional Co~
ordinator Emer. Nets. Lt. Caskey, of the Md. State Guard,
is interested in forming an Amateur Radio Net in cudpera-
tion with the Md. State Guard to operate for training pur-
poses between 8:30 and 10:30 p.M. each week day. He will
be pleased to hear from anyone interested no matter what
type of rig or whatever the power. Address 5th Regt. Ar-
mory, Baltimore, Md. AQV moved to 428 Baltimore Ave,
where receiving conditions are not as good as his former
QTH. CGY is Asst. BC for u.h.f. for Wilmington, Del.
BKZ,; WLQK, the genial 8NCS of the Md. AARS, bas a
secreiary to help out with correspondence. CDQ took part in
the C'P contest and will be in the U,H.F. Test. DLC ig now
on 14-Me. 'phone with 300 watts, FFN was inducted into
the Army and is located at Camp Wheeler, Georgia. HUM
reporis the AP net going in good shape and plenty of traffic.
HWJ schedules Va. 'phone net Sundays at 9:30 aA.m. IEM
is now at Hampden-Sydney College, where he and HAE are
organizing a radio club with HAE's 150-watt rig and new
HRO. JAS is QRL with Md.-D.C. AARS nef every night.
JFW has u nicely distributed bunch of 7-Me. schedules.
JHW is proud possessor of NC-200 receiver but doesn't
have time to operate as much as he would like. JMC/3 is 2
new arrival and ORS from Phila., Pa. JOI ig call of Balti-
more Rudio Club, GXO is on two year jaunt and left his
350-watt rig with the elub which is now OPS and on the air.
JOW is 8 new local ham, PV can be heard on the AARS net
and occasionally on 14 Me,

Traflic: W8AQV BKZ 118 BWT 1272 CIZ 634 DLC 16
FEN 1 HUM 129 JAS 292 JFW 50 JHW 16 JMC/3 32 JOI
6 PV 39 UF 77 USA 3064 (WLM 3718).




SOUTHERN NEW JERSEY — SCM, Lester 1. Allen,
W3CCO — Asat, S8CM, W3ZI-Regional Codrdinator in
charge of Emergency Codrdination, W3BAQ-RM’s: 3BEI,
ITU, ZL PAM., 3EUH-Section Net Frequencies: OPS,
1980 ke. tTues. aud Thurs, 8 p.m.); ORS, 3700 Ke, (Tues.,
Thurs. and Bat. 8 p.m). With the writing of this column
we sum up the year’s operating activities and look for-
ward to greater things in 1942, Look back and ask your-
self if you have done enough to help the section in the past
yvear. If not, make plans and take an active part in all sec-
tion events. During the past two months I have had several
requests on the boundaries of our Section. For your conven-
ience they are listed by counties: Atlantic, Burlington, Cam-
den, Cape May, Cumberlund, Gloucester, Hunterdon,
Mercer, Morris, Salem, Somerset, Sussex and Warrew. 1f
you or your friends have never been mentioned in these
columns and live in one uf the above mentioned counties,
vour SCM will be glad to hear from you and mention what
you have to offer. There are lots of openings for appoint-
ments in the above mentioned counties and some don’t have
ag much as une represeuntative. How ubout it, fellows? Let's
try to get at least one appointment in all counties. After all,
activity is what makes the wheels go around and help keep
our Seetion on top. 3I'M'U, ASQ and BEI renewed OPS for
another year. IPM, JNO and JOL were uppointed OPS and
are doing a swell job in the Section Phone Net. BWF is now
OBS and 00. BYR moved to N. N. J. GIZ has RK3%8's on
28 Me. running 500 watts and has a new oscilloscope. 71 has
been traveling lately doing a lot of research work and reporis
has visited several amateurs during his spare time. TL is
rebuilding to rack and panel, CMX is building new rig for
1.75-Me. 'phone. IZT has been quite busy but still finds
time to do a good job on the 'phone net. When not busy on
the 3.5-Mec, c.w. nets, EWR will be found on 112 Mec. ¥rom
all indications there is quite a lot of activity on 112 Me.
around Atlantic City. IDZ needs Oregon and Idaho to com-
plete WAS on 1.75-Mec. ’phone. GNY is doing FB job on
ORS net and is slowly elimbing to the top. AVJ is still heard
on ORS and AARS tratfic nets. INF is active un ORS net
only. AEJ is heard on 1.75-Me. ’phone calling into OPS and
Westmont nets. GZ8 is new OPS in Clarksboro and is heurd
regularly in Section Phone Net. JL is moving to new Q.
ASQ is building new high-frequency gear. ABS reports into
OPS Net regularly and is seeking AARS c.w. net. JAV is
new member of OPS Net on 56 Mec. JBU is considering
AARS c.w. net. JAV is new member of OPS Net and is do-
ing FB job from Hammonton. JOL is building & new power
supply for power increase. (HR is operating portable from
Greenbank. IWA and JI: are experimenting ou 112 Me,
HPX has 58 Me. mobile equipment in his car. FSI left our
section to accept a job in Panama. EWF reports from Jack-
sonville this month and suys he enjoys reading all about the
boys back home, The DVRA is making final plans for its
10th anniversary banquet and from all reports a good time
is in store. The date s Nov. 22nd. Heartiest Christmas
Greetings to all, 73. ’

Traffie: WSEWK 197 BZX 180 1DZ 106 GNY 129 AQ
86 OQ 85 HAZ 62 CCO 71 1ZT 47 AVJ 47 HDW 89 INF 25
BEI 168 AEJ 12 GZ8 11 HPX 10 ASQ 9 GHR 7 ABS8 6 I'TU
5JBU 6 JAV 5 JOL 3.

WESTERN NEW YORK-—-3CM, Fred Chichester,
WS8PLA — Although there has been plenty of activity and &
great deal of traffic handled in the section in the past month,
news Is scarce. WSCSE is monitoring 1780 ke, the new fre-
quency, registered at ARRL Tuesday and Wednesday
nights. He would like schedules with anyone working 1.75-
Me. e.w. DII's new rig will have 812s running 450 watts.

- TEP finished a 250-watt rig capable of working all bands,
‘phone ur ¢.w. USX needs five states for WAS. ELK joined
AARS. Allegheny OPSare getting ready for 112-Me. portable
and defense work, BHXK is operating 14-Me. 'phone and 7-
Me. e.w. VEF won Miller Variarm at the Schenectady ham-
fest, KWS and HNN spent a week traveling through the
New England states with a 112-Mec. rig in their car and
worked about 50 stations, ETH, QLV and SUV have 112-
Me. stations ou the air and are looking for some 50-mile
DX contacts. BCU is working overtitne to get his station on
112 Me. DHB moved from camp to new QTH and has to
start building a station. KYM started construction of a 112~
Me. receiver. Defense has taken another W. N. Y. ham,
VLM has accepted a position with a Niagara Falls firm do-
ing National Defense work. TBZ was home vt leave from
the Army. 8id is going to put a 7-Mec. rig on from his QTH
at Camp Shelby, Miss., and would welcome QSOs with the
gang. UTR is operating 1.75-Me, ‘phone and has F'B sig.

STV celebrated 15th wedding anniversary and has been i
ham radio neatly all that time, The gang are looking for a
card from QJG, who is now in the Navy. RKJ is now a War
Dept. Inspector associated with the Aircraft Radio Labora-
tory. He is signing W8RKJ/3 from Towson, Md.

Traffic: WSAIE 7 AMO 9 AOR 13 BJO 141 BOA 20 BUN

. 15CSE 54 DLU 11 DSS 30 DII 131 EUY 18 JIW 156 KBW

12 KWS 7 EXR 16 KYR 465 LLZ 9 MLM 14 MNW 4
MRA 11 MVB 20 MXC 12 PLA 399 RGH 198 RKM 218
RAMR 11 RTX 236 8B 6 SBV 58 8FD 135 SXR 46 SZB 98
TDB 81 TEP 22 TUS 17 UHT 7 USX 15 UXT 114 VFG 35
VNQ 43 VQH 16 BAL 14 BLO 23.

WESTERN PENNSYLVANIA — SCOM, E. A. Krall,
WBCKO — Asst. SCM in charge of ORS activities, WEKWA
-------- Asst. SCM for emergency Codrdination, WSAVY,
RDMs: WBNCJ, TOJ, KUN. W8WJR is new KC for high
frequency coffimmunication in Allegheny County., KWA has
been appointed Third Ca Radio Aide. MJK has been on the
job and has a good report again, PER and TTD manage to
keep the W. Pa. ORS Net.going with their traffic. PX is still
going strong on the 'phone trattic. His Weather Bureau Net
is doing nice work. AIG still manages to handle some traffic.
We hear IOH frequently but not on the net. AXD comes
across ags an old reliable from Smethport. RIT reports the
first fall meeting of the Greensburg Amateur Radio Club
was held at VYU’s home. RAT and PJJ both have built
e,0.0.'s and say they work FB. OFO, our former SCM, now
has Meissner Signal Shifter. BOZ is anxious to participate
in more OPS parties, OUH is DNCS Pa.~4 AARS and CDG
i his alternate as DNC2. CPE has authorization from the
Pittsburgh Defense Clouncil to assist in enlisting the aid of
amateur operators to meet the needs of Air Raid Precaution
Committee, 33US sends OBS every Wednesday before
code practice ut 3:30 p.M. The Florse Shoe Radio Club at
Altoona is well organized for 112 Me. work. Pittsburgh
i.h.f. men are urged to eontact KC WIK in order to organ-
ize a local net. We ure asking for volunteers for a 1.75-Ma.
ORS Traffic Net in W, Pa. We are badly in need of this net,
fellows, ‘so how about it? RM TOJ made the following re-
port: W, Pa, activity for month ending Sept. 16: Number
of net sessions, 21; number of stations reporting, 180; num-
ber of stations per net .session, 8.57; number of messages
handled, 286: number of messages per net session 13.6, This
report shows an 8¢, increase in the number of messages
handled over previous period and an increase in number of
stations reporting of 12.5%. Several of our ORS who fail
to report for net activity, but are on the band consistently

-+ ereating QRM for regular ORS and AARS members are

likely to have their certificates cancelled. Your SCM asks
such station owners to operate in portions of the band' where
rag-chewing interference will not bother the regular net.
All amateurs should endeavor to become net members in
order to expedite handling the volume of traffic. ORS sta~-
tions are the cream of amateur radio, for they are of real
public service,

Traffic; W8EKWA 309 CKO 391 NCJ 203 MJK 162 TOJ
157 PER 123 TTD 105 PX 41 HKU 11 AIG 8 IOH-RIT 6
AXD-RAT 5 OFO 4.

DELTA DIVISION
REKANSAS — SCM, John R. Sanders, WSGNV, Asst.
SCM, W5GED. The main news these days concerns the
pending frequency changes and Civilian Defense organiza-
tion. ARRL has offered free crystals to the first ten nets of
ten members registering with them for 1.75-Me. c.w. I have
mentioned before the desirability of forming some state nets,
particularly on 1.75 Me. As yet 1 have only received a limited
comment on the subject. Please express yowr opinion. It
may not be too late yet to grab that offer. Also, there is a
rush for w.h.f, organization in the centers of large population,
The League has outlined & procedure for net formation and
testing and the many uses such a net can have. The Ft.
Smith gang are busy on this sngle. The SCM has received
a communication from the Relief Wings organization want~
ing amateurs with light weight self-powered equipment to
eobperate with their flying members in this section, so that
communication ean quickly be transported to isolated sec-
tors in time of emergeney. Any good operator with the above
requirements living near an airport and interested, please
communicate with me, AEC membership issteadily growing.
If you're not registered, drop the SCM a card for blanks.
Registration is becoming more and more important. Hvery
type of activity is gathering momentum these days. Keep
vour ears open, and especially wateh for the Official Broad-
casts.
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Modern Vacuum Tabe
Voltmeter

{Continued from page 44)

The 5000-volt terminal is a special safety terminal
made by mounting a plain tip jack in an Amphe-
nol 66-60B polystyrene feed-through bushing.
The wall of the bushing provides a safety sleeve
covering the end of the test lead connecting pin.

For the low-voltage d.c. input with its special
shielded probe, a shielded single-conductor
panel connector (Amphenol PC1M) is provided.
A matching cable connector is attached to the
6-ft. length of shielded microphone cable which is
used as the test lead. The probe is made from a
standard test prod of the solderless type.

Asshown in Fig. 3, one lead of a 1-megohm IRC
BT-14 resistor is soldered to the inner conductor
of the cable. The spring cord protector from an
Amphenol MC connector fits both the miero-
phone cable and the inside of the prod tightly.
The cable is first drawn through this spring the
required distance and the spring forced into the
prod. The free end of the resistor is fastened in
place through the hole in the tip.

As is also shown in Fig. 3, the 955-voltmeter
head is agsembled in & 2-in. shield can with a re-
movable base (ICA 1539). The acorn socket
(Hammarlund) is supported by two 134-in. long
mounting pillars made of 34-in. rod, the ends

THE RICE-VARIARM

was described in detail in a comprehensive
article by Henry E. Rice, Jr., in the January
issue of QST, The Millen commercial models
are:

No. 90700 has fundamental oscillator frequency range of
from 3500 to 3650 Ke. “Convenient-to-change” taps on
amplifier and fink coils provide for output on 80 or 40.

No. 90701 is the same as No. 90700 except fundamental
oscillator frequency range of from 1750 to 2000 Ke.,
providing for output on 160 or 80.

| JAMES MILLEN
150 EXCHANGE ST.

MFG.CO. Inc.
MALDEN. MASS.

-

" RACKS « PANELS
CHASSIS ~ CABINETS

by PAR-METAL

“The Line of Beauty”

Ask the man

who builds his

own and he’ll

tell you that

you can de-

pend upon Par.

Metal Parts to

be of easy as-

sembly, ac-

curately ma-

chined and

interchangeable almost at will. You’'ll learn,
too, that they are streamlined, modern in
every respect and handsomely finished for
lasting beauty.

‘There are Par-Metal Parts for every job —
from simple chassis to complete Sound Sys-
tems or Kilowatt Transmitters.

Our Catalop No. 41 describes and flustrates

both our DeLuxe and Standard Lines. Get a
Free copy at your jobber's or from us direct

PAR-METAL PRODUCTS CORP.
3262 49th St., Long Island City, N.Y.

Export Dept.; 100 Varick Street, New York, N. Y.

being tapped for 6-32 serews. The socket iz com-
pletely wired, with the cable and all components
including the eoupling condenser and probe ter-
minal tip in place, before final assembly in the
can. The cable is then run through its outlet hole,
with Iugs soldered to the shielding braid held in
place by the socket-mounting pillar screws.

The “base” of the shield carries the polysty-
rene dise insulator and bushing, attached with
6-32 serews. The probe insulator is a 2-in. disc
of QuartzQ) ¥4-in, thick, to which is cemented a
National XP-6 polystyrene bushing. The probe
tip, which is of the solderless type supplied with
chuck and nut, is drawn up tight against the in-
sulator through the clearance hole by the cap.

To reduce cable wear at the point where it en-
ters the shield can, a spring protector taken from
a standard appliance plug is attached to the can
by means of a retaining fitting made from the
mounting base of & National GS-1 insulator.

Components

Good quality parts must be used in the con-
struction of the v.t.v.m. if it is to perform with
accuracy and stability. This applies particularly
to the fixed resistors. Wirewound units are used
where available at reasonable cost.

The 7N7 plate and cathode resistors must be
carefully matched to keep the circuit symmetrical.
The exact values aren’t important and 109, ac-
curacy is satisfactory, but the resistors in each
pair must have the same error. Wirewound
cathode resistors are used for maximum stability.

Inexpensive metallized resistors (IRC BT) are
used in the voltate dividers. Good accuracy can be
achieved by matching them by pairs. A 1-megohm



The Bliley LD2 Crystal Unit
for 80 and 160 meters re-
quires no constant super-
vision, no pampering, no
finger crossing. Just plug
it in your transmitter and

forget it!

Whenever you wish to
transmit, this highly active
crystal will instantly snap
into operation. Warm-up
periods or prolonged trans-

missions will cause no con-
cern because the drift is
less than 4 cycles/mec./°C.
And, you'll always know
yvour frequency because
each unit is accurately cali-
brated and guaranteed to
be correct within .03% in
your iransmitter.

Equally Effective for
CONTROL and

RA D I O COMMUNICATION

RCH Universal "Three-Way™ Transmitters

Amateurs know that RCH National Championship equipment is tops
in the radio control field. But now they. are finding that it offers
vnique advantages for communications work, too.

You get complete flexibility for every portable-mobile or emergency need through the exclusive
RCH “three-way” design. No, 22114 transmitters can be operated from a.c., batteries or vibrapack
without changing anything but the tube. Uses 1J6G (135 volts), 627G {180 velts), 6Y7G (250
volts), 6N7G (300 volts) interchangeably. Compact {only 2 x 3 x 8/)~can be mounted anywhere.
Balanced high-C, high-Q bandspread oscillator circuit for stability and efficiency. Sturdily built,
rellable—a remarkable performer.

ALSO AVAILABLE-Receiver-Transmitter-Modulator combinations for 112 Me.
Unit-style assembly for maximum flexibility—can be installed with individual

units located separately for mobile installotions or assembled in one unit for No. 221%

portability, The ideal all-around w.h.f. station for defense emergency use. Ask «a ‘lo;l 18 Mc.)

your dealer about the No. 2211 assembly or write for data. $12.30 "
RCH Transmitters were used by Champion Jim Walker JUST OUT=wthe New 1942 No. 228 Modulator
in winning the National Radio Control avent in Chicago edition of The Radio Con- (6L6) $12.50

trol Instruction Manual, 25¢.

ARADIO CONTROL

330 WEST 42Np STREEY

NEW YORK CITY




WITH A NEW

NATIONAL NC-45

A NEW 8 TUBE — 4 RANGE
COMMUNICATIONS RECEIVER
® Series Valve Noise Limiter— Auvtomatic

® Improved A.Y.C. Circuit

@ F.V. Dial with Separate Band Spr. Condenser

@ Tone Control—CW Oscillator
@ Four Range SW. 550 Ke. to 30 Mc.

Amateur Net Price—$57 .50

including speakers and tubes

IN STOCK!
AVAILABLE for IMMEDIATE DELIVERY

MODEL
NC-200

A LONG-TIME FAVORITE!

@ One Microvolt Sensitivity

@ Improved Xta! Filter 10000 to 1
@ Stability, 3 parts in 100000

@ Series Valve Noise Limiter

@ Temperature Compensation

@ 10 Independent Bands

Amateur Net Prica—$1 59.50
less speaker
OTHER MODELS IN STOCK — NOT ILLUSTRATED

NC-100A...... $132.00 NC-101X...... $141.90
NC-100XA..... $156.78 HRO........... $197.75

SEND FOR NEW 1942 NATIONAL CATALOG FREE
NEW YORK'S OLDEST "HAM'" HOUSE

212 Fulton Street, New York

Cable Address: SUNRADIO NEW YORK

precision resistor accurate to 19, costs several
dollars, but by selecting two }4-megohm metal-
lized resistors from a dealer’s stock, one of which
may be 4%, high and the other 49 low, an ac-
curate 1 megohm resistor can be had at a cost of
twenty cents. The stability of the metallized re-
sistors with voltage, temperature changes and
aging is not equal to precision wirewound units,
but it is adequate for ordinary use.

Speaking of stability, the leakage of insulating
materials uged in the meter becomes important
when it is considered that the input resistance of
the d.c. unit is 20 megohms. Ceramic insulation
throughout would be desirable but would also be
costly. The manufacturers use special wax-
impregnated fibre switch wafers, ete., which are
not readily available to the home constructor.
However, the standard bakelite switch wafers
have proved quite satisfactory in the present unib
and no serious leakage has been observed even
under conditions of high humidity.

The insulation of ordinary push-back wire is
not to be trusted, however. Cambric-covered
high-voltage wire is used in wiring the input
circuits. Crystal microphone cable is used in the
special shielded d.c. probe, while the cable for the
r.f. voltmeter-head is made of rubber-covered
wires with high insulation resistance.

One further note in relation to stability. While
the meter is highly tolerant of plate-voltage sup-
ply changes, variations in heater temperature are
undesirable, especially when making a.c. measure-
ments. For this reason a primary-type voltage
regulator (such as the UTC AR-1) would be a
useful addition to a precision laboratory version
of the instrument.

Calibration

Calibrating the vacuum-tube voltmeter still
remains the hardest part of the job. Hard, that
is, if one insists on a precise calibration. The diffi-
culty is that the other measuring instruments
customarily found around the amateur shack are
not themselvessufficiently accurate to be of much
help in making an accurate calibration.

It is seldom that the amateur has need for an
absolute accuracy of better than about 5%, how-
ever. Comparative measurements are more im-
portant, anyway, and these can be made with
good precision. Even with some calibration error
the accuracy of a vacuum-fube voltmeter is
usually better than that of other instruments be-
cause the circuit-loading error is minimized.

A sufficient degree of accuracy can be achieved
simply by laying out a linear scale for the meter
and setting the maximum meter-reading by the
range control, using a d.c. source such as & dry
cell or “B” battery checked by an ordinary d.c.
voltmeter of 29 aceuracy. One useful d.c. calibra-
tion source is & VR-150 voltage regulator tube.
With exactly 30 ma. flowing through the tube the
output voltage will be within 19 of 150 volts.
Calibration on one range should hold with fair
aceuracy for all. ’

The same scale can be used to indicate peak
a.c. voltage as well. However, for real accuracy
on a.c., particularly at low frequencies and r.f.,



BUY ON EASY TERMS - MAIL ORDERS PROMPTLY FILLED - WRITE FOR FREE CATALOG

ABBOTT TR-4

2%2 Meter Transmitter~
Receiver, Designed to fill
governmental, commercial, and
. amateur needs. This new, ex-
tremely compact, powerful
unit incorporates iatest of de-
sign and tested engineering
principles. Separate receiver
and separate transmitter. Lifer-
afure on request.

price $38.22

ABBOTT MRT-3

20 watts input on the Abbott

MRT-3 22 meter transceiver

gives you satisfactory operai-

ing range from 5 to 50 miles.
S, A proven performer.

price $28.81

e
IMMEDIATE

DELIVERY 'S emm Al ABBOTT DK-3

On all Completely portable and bat-

ABBOTT i 1 ] ¥ tery operated. The DK-3, with
21/2 Meter Equipment ' ! | ‘v f i variable antenna coupling and

only two tubes, will enable you
Both AC and vibrator to carry on effective communi-
power packs can be fur-

ished out of siock. Do not i cations from 2 to 30 miles.
nishe S
delay. Get your 22 meter o
equipment immediately. S : al PRICE $18-82




GREENOHMS
for that extra

- OVERLOAD FACTOP

B

sistance. Fixed and adjusta-
ble. Note ruaged mounting
lugs, adjustable sliding band,
general mechanical nestness,

@ Clarostat Greenohms are now found
in many commercial and highest-grade
} **ham'" transmitters in continuous service. These
familiar green cement-coated resistors have
won an outstanding reputation for being tough.
You can't go wrong when you take a tip from
leading equipment builders! And remember,
Greenochms cost no more.

Ask Our Jobber...
He'll gladly show you Clarostat Greenohms. Ask for
fatest literature. Or write to Clarostat MIfg. Co., Inc.,
285-7 N, 6th St., Brooklyn, N. Y.

COMMERCIAL R A DIO INSTITUTE

A radio training center for over twenty vears, Well equipped.
Excellent faculty. Practical resident courses in Radiotelegraphy,
Broadcast, Servicing, Television, Aeronautical Drafting, Mathe-
matics, Industrial and Studio 'Techniqu_e.i Placement_bureau.
Classes now forming for mid-year term February 9th. Send for
catalog. Dept. B.

38 WEST BIDDLE STREET, BALTIMORE, MARYLAND

AMATEUR RADIO LICENSES

Day and Evening Classes in Code and Theory

HOME STUDY COURSES

Reasonable, Efficient and Thorough, Hundreds of
Licensed Students Now on the Air

Radlo Institute, 1123 Broadway, New York, N. Y.

A g

10 to 200 watts, Any re-

correction factors must be used. These can be de-
rived from checks of the scale linearity when
known voltages are applied. If a General Radio
Variac is available, the 150-volt a.c. range ean
be checked from the 115-volt line. The Variac
supplies an r.m.s. output voltage accurate fo
within 29, of dial reading when the input is ex-
actly 115 volts. (NoTr: (3 should be increased to
0.1 pfd. when calibrating on 60-cycle a.c.)

In making these checks allowance must be
made for the errors in common types of a.c.
meters. The calibration of a moving-iron a.c.
meter can be relied on only at 709 of full-scale,
for example, and then only on very low frequen-
cies such as 60 cycles. Many copper-oxide recti-
fier-type meters have a possible error due to
temperature alone of 5%, in addition to which
there is a frequency error. A typical high-quality
single-range copper-oxide meter was found to
read 15% high at 10,000 cycles, for example.

A.c. meters are ordinarily calibrated to read
effective or r.m.s. values, while the vacuum-tube
voltmeter reads the peak value. For a sine-wave
voltage this is 1.41 times the r.m.g. value. It may
be desired to provide a separate ealibration in
terms of r.m.s. values. Such a seale is useful, but
it is to be relied on only when the voltage is a true
sine-wave,

To avoid waveform error it is imperative that
the a.c. source used in calibration be a true sine
wave. On distorted waveforms the error in the
reading may be as much as the percentage of
harmonics in the wave. Odd harmonics will cause
a reading that is too high. Even harmonics may
cause either a high or low reading depending on
polarity. If even harmonics are present, reversing
the input connections (not the meter switch) will
give two different readings. Averaging the two
readings will result in an answer somewhat closer
to the true value than either one alone.

This waveform error is accentuated at r.f, when
measurements are being made on non-résonant
circuits because the reactive portion of the input
impedance changes for the various eomponents
of the voltage. At very high frequencies, where
the harmonics approach the resonant frequency
of the input loop, the resonant rise of impedance
will also be different for the various voltage com-
ponents. In this case even the peak reading will be

Your OPPORTUNITY in Radio

Success depends on your training. Nilson's
MASTER COURSE IN RADIO COMMUNICATION
for home study, provides up-to-date knowledge in technical radio
for ® Amateur operator who wants commercial license ® Un-
licensed, but employed radioman who wants license = Licensed
operator who wants to increase technical knowledge. Send for
circular No. 3.

LEARN RADIO «TELEVISION

60-page catalog on uguost. Oldest, largest and best
equipped in New England. New classes now forming, Write
for new catalog. .

MASS. RADIO SCHOOL
18 Boylston Street Boston, Massachusetts

E———

NILSON RADIO SCHOOL, 5! East 42nd St., New York
RCA Institutes offer an intensive course of high standard
embracing all phases of Radio and Televizsion. Practical
training with modern equipment at New VYork and
¢:hicago Schools. Also specialized courses in Aviation
erating. Ulustrated Catalog on request.

RCA INSTITUTES, INC. Dept. 5T41
A Radio Corporation of America Service
78 Varick St., New York 1154 Merchandise Mart, Chicago

RADIO TECHNOLOGY
94

GOOD JOBS in RADIO
for young men age 17 to 20

As older men leave for the army, Radio calls for high school gradu-
ates. 5o don’t snap up just any temporary job! Train for sﬁ% to
$250 tger month positions at school where the army has sent many
men the past year. Next class starts Jan, 5. Write for free catalog now!

THE DPODGE TELEGRAPH & RADIO INSTITUTE
408 Monroo St., Valparaise, Indiana
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CC)ACH YEAR an increasing number of individuals find that A.R.R.L.
publications and supplies make excellent gifts. Let us help you with
this age-old yearly problem. All prices are postpaid and we will
enclose a gift-card in your name.

PUBLICATIONS:

How fo Become a Radio Ama-
BOUL «eoevveirenianesnsannese
The standard elementary guide
for the prospective radio ama-
teur.

The Radio Amateur’s License
Manual .

This publication provides the
most direct path to obtaining an
amateur license.

Building an Amafeur Radio~

telephone Transmiiter.....

An introduction inio amateur

radiotelephony written for the

man who has a Class B or C
license.

Hints & Kinks for The Radio
Amateur

A compilation of hundreds of
good ideas for amateurs.

The A.B.R.L. Antenna Book....

A comprehensive manual of an-
tenna design and construction.

The Badio Amateur’s Hand-
book .

This publication includes the
latest and best information on
everything pertaining fo amateur
radio.

Two Hundred Meters and Down $1.00

The story of amateur radio told in
a spirited and dramatic fashion.

SUPPLIES:

Radiogram Forms per pad

For the delivery of radiograms,
pads of 100 forms.

Log Book each
3 for
A record book providing
space for all facts pertain-
ing to iransmission and
reception.

Amaileur Radio Map of the
World...... .
(Size 30 x 40)

A special map designed by
A.R.R.L. for amateur operators.

QST Binder ...... Ceesteesseannns 1.50

Holds 12 issues of QST.

LIGHTNING CALCULATORS:

Type A »Inductance-Capacity..
An extremely helpful device for
the amateur who designs or
builds equipment.

Type BOhm’sLlaw ...........

Especially helpful when power
problems are confronted.

1.00

1.00

A.R.R.L. MEMBERSHIP—QST SUBSCRIPTION....see page 104

Please send items checked to

Send gift-card from

AMERICAN RADIO RELAY 'I-EAGUE, INC., W. HARTFORD, CONNECTICUT




Go'e%

214 meter operatlon is really becoming “hot”! Not only
is 1t low-cost . . . but it's the accepted band for local

civilan defense emergency operation, Read K. B.
‘Warnet's editorial, November issue of QST

TRANSMITTER RECEIVER

This separate transmitter and receiver is designed
gpecifically for 112 me. operation . . . an emergency
mobile or fixed station unit. The efficient receiver cir-
cuit, employing an HY-615, helps to reduce receiver
radiation to a minimum. A powerful 20 watt output
HY-75 is used in the separate transmitter with its own
6L.6GG modulator.

Net to amateurs. .. ....coveierrvnnenrnnno. .. $38-22
Ciomplete complement of tubes, met . . ............ 7.98
Abbott Mobile power supply, net. ................ 19.20
Abbott AC power supply, net.......oovevrvnen.... 19.20
Universal Handset. ... . ................... P 5.88
Johnson 214 m. “Q" antenna, net,............... 3.90

This battery oper-
ated “‘walkie-talkie”
is a companion unit
tor the TR-4, Ex-
tremely low priced
unit, providing com-

munication from field
to fixed station or
automobile.

Net

to amateurs #1882
CGomplete comple-
ment of tubes, net,

$1.26

Batteries for DK-3,
net............. $5.28

W2IJL @ W2LJA @ W2PL @ W2JKD ¢ W2KWY

ouuﬁp/&t—v‘uu: IS OUR RECORD OF LOYAL SERVICE

RHARVI[EY

R Coponyf o

103 WEST 43rd STREET -

96

NEW YORK, N. Y.

CABLE ADDRESS "HARADIO™

in error because of the drop between probe tip
and diode plate.

The sum of the frequeney errors below 30 Me.
can be regarded as negligible for general work,
and the calibration will bold to considerably
higher frequencies without serious error as far as
comparative measurements are concerned. The
absolute accuracy will, of course, be somewhat
worse ab very high frequencies. No facilities were
available for determining the magnitude of this
error, but indications are that up to 120 Me., at
least, the scale readings are sufficiently close to
give a useful indication.

Silent Reys

It 18 with deep regret that we re-
cord the passing of these amateurs:

Silas Blaine Artrip, W8SCL, Bluefield,
W. Va,

Virgil E. Blackman, W9ZGY, Louisville,
Ky.

Dr. Ruy de Morais da Cunha e Costa,
CT18P, Lisbon, Portugal.

John Ca.nnon Dodds, WOOMH, Kansas
City, Mo.

Lindsey G. Doherty, W5CQV, Vivian, La.

James Howard Emmerson, GS8HA/
GMS8HA, Walton-on-Thames, Surrey,
England.

J. Gordon Kerr, GM8QD, Glasgow, Scot-
land.

EDDIE CURRENT-
RAISED A PROTON

IT VIWAINIZED (0D
LIVEROIL.

THE LATEST THING

IN Hi6H FREQUENCY
INDUCTANCE IS THE
SHVER-PLATED GRAPE-
VINE TWIZZUWE.

PHIL PHLAPIACK,
W7P00, WORKED
NINE STATIONS ~
USING A GROUND-
POWN HAILSTONE
PEHORE {TMEUED
AND WENT

QUT OF THE
BAND ———amr




*x 9t HARRISON for

<N3> NATIONAL and SERVICE!
PRICES?

No matter what happens to prices — here at

Harrison our large scale purchasing and our
tremendous stock enable us to continue to give
you the lowest possible prices at all times.

1t pays to buy from Harrison!

*
DELIVERY ?

With production facilities already greatly over-
taxed, deliveries are falling behind more every
day. But, we anticipated this “Back-order Era”
and placed protective orders many months
ahead. Right now we have more receivers, parts,
tubes, etc. on hand than at any time in our busy

sixteen year history!

You get faster delivery from Harrison!

TRIAL?

When you buy anything from Harrison it has to
be entirely satisfactory or you don't keep it. Try

out your next receiver for ten days without
charge or obligation by ordering it from us.

You get 100% cooperation from Harrison!

*
TRADE-IN?

By fair dealing we have built up the largest
Reconditioned Receiver business in the world!
We have a ready market for your old set, and
that means we can give you the very best trade-in
allowance. (We also buy receivers, transmitters,

etc., for cash.)
You get the best ' break” ut Harrison!

TERMS?

NATIONAL
HRO

NATIONAL NTX-30

One of National's many versatile transmitter
units. A completely self contained transmitter
with an oxsput of 30 watts on 10, 20, 40, and
80, Crystal and meter switching, Push button
selection of exciter frequency. ¥B to drive a
higher power final, With all coils and tubes,
less crystals — table model — $129.00.

Harrison bas it — in stock!

Tried and proven—the
choice of Commercials, Gov-*
ernments, and discriminating
ateurs, everywhere. Write to
me for the HRO booklet, or
better yet, have me send you a re-
ceiver so yox can see for vourself
how good it is! Available in com-
bination rack model (as shown) or
in table models. $197.70 and up.
Harrison has it — in stock!

*

‘The NC-200 is National’s most popular
receiver today! it offers high performance
ability, up-to-the-minute features, and mod-

National’s new, and im-
proved, version of the well
known NC-44. Eight
tubes, noise limiter, bet-
ter AVC, tone control,
etc. Three models:
AC, AC-DC, Battery.
$57.50, with speaker.

g:nsgggxo; nast ;:zsonab}ie tti?St; " Ask thlg Certainly! Charge Account or Easy Payment Harrison bas ‘1?
) — an ey’ll soon be . B ur Receiver, transmitt; arts, etc. — in stocy
asking you. $174.50 complete, with speaker. P;inouuia};?er terms att:rl‘owest c;szr' parts, etc,

Harréison has it —- in stock! *

Your credit is good at Harrison!

*
GUARANTEE?

Everything is “guaranteed,” but your best guar-

antee is the integrity of the person with whom
vou deal. Here at Harrison we go far beyond the

standard warranty in order to please you!

You get a square deal from Harrison!
*
I'll be looking for your order!
73, .
Bill Harrison, waAVA

For anything
you need =
write to me
— NOW?

NATIONAL
NC-200

HARRISON RADIO CO.

12 WEST BROADWAY « NEW YORK CITY

WOrth 2-6276




0 y, WWV Schedules
- D.B - e IMMEDIATELY after the standard fre-

quency station WWV of the National Bureau of
X Standards was destroyed by fire November 6th

?2‘ 0 s last, a temporary transmitter was established in
another building and partial service was begun.
The service has now been extended, although still
with temporary equipment. It is on the air con-
tinuously at all times, day and night, and carries
the standard musical pitch and other features.
The radio frequency is 5 megacycles per second.

The standard musical pitch carried by the
broadeast is the frequency 440 cycles per second,
corresponding to A above middle C. In addition
there is 2 pulse every second, heard as a faint tick
each second when listening to the 440 ecycles.
The pulse lasts 0.005 second, and provides an
aceurate time interval for purposes of physical
measurements.

The 440-cycle tone is interrupted every five
minutes for one minute in order to give the sta-
tion announcement and to provide an interval
for the checking of radio measurements based on
the standard radio frequency. The announcement
is the call letters (WWYV) in telegraphic code.

The accuracy of the 5-megacycle frequency,
% DIVISION OF THE and of the 440-cycle standard pitch as trans-
| HYTRON CORP. n?itted, is better than a part in 10,000,000. The

25 N.oTREY ST. time interval marked by the pulse every second is
SALEM. MASS. accurate to 0.000,01 second. The i-minute, 4-
minute, and 5-minute intervals marked by the
beginning and ending of the announcement peri-
ods are accurate to a part in 10,000,000. The

Input versus Output

Although output ratings are less spec-
tacular than input ratings, it has been
Hytron’s policy to stress the watts ob-
tainable from a given type of tube.
Hytron believes the output yardstick
interests the amateur, because he knows
it is the output that determines the
strength of his signals; it is the output
that produces those precious decibels on
the other fellow’s ““S” meter.

110-VOLTS A.C.

Anytimel Anywhera! With beginnings of t%xe a.nnoum{eme_:nt perio.ds are S0
KATOLIGHT PLANTS synchronized with the basic time service of the
Have ;%?%‘&';Lﬁé:;i;ﬁg;%%,ggg‘:g'; T. 8. Naval Observatory that they mark accu-
nue rouglation. Duilered ana Shiclded. 40 rately the hour and the successive 5-minute pe-
Other wizos U0 fo 0000 Fatta. Alsg gon riods; this adjustment does not have the extreme
ROy ARG v fobber” aceuracy of the time intervals, but is within a
KATOLIGHT, 2 Eim St., Mankato, Minn. small fraction of a second.
AMATEUR GOMMERGIAL LICENSED RADIO AMATEUR WANTED
Excellent, permanent sales position availoble with lorge, well-
TYPE PR-X IN WRITE US established radio parts store in New York City for experienced,
“ALSIMAG" HOLDER FOR PRICES capable amateur, Should be fechnically familiar with oli “ham"
40-80-160 M. BAND receivers, fransmitters, parts, tubes, etc, and have pleasing person-
ONLY U $3.00 ality, Resident of N. Y. C. or vicinity preferred. Write stating age,
Preceesssscecenresteee srreeresnesnenecdd selling experisnce, education, salary, etc. Address—Box NY,
PETERSEN RADIO CO., council Blufis, fowa c/o Advertising Dept. QST, West Hariford, Conn.

Hams, Defense School Students and Gov't Men
are learning the code the
right way, quickly and eas-
ily with the all electric
Ayers machine, Built by
Code champion McElroy for
% our future champions. Larg-
est selection of tapes in
##i World available with each
machine. Low monthly

QUALITY ABOVE ALL

SOLAR.

CAPACITORS
. Write for Catalog
SOLAR MFG. CORP.
BAYONNE. N. J.

~ RADIO OPERATING
QUESTIONS*. ANSWERS

Nilson & Hornung’s new edition covers all FCC
com ial li exam el s. Standard hand.
book 20 years, $2.50, postpaid. Money back if not
satisfied and book returned in 10 days. Send check or
money erder . . . net cash, Free circular on regsiest,

NILSON RADIO SCHOOL, 51 East 42nd St., New York|
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e ) N rental. Tapes for MacAutos,
Ayers Automatic Code Machines recording slip and special
Dept. Q-10, 711 Boylston Streat, Boston, Mass. inks for sale.

Manufacturers of
HARVEY ciecrronic
RADIO LAB'S, Inc. APPARATUS
447 CONCORD AVENUE, CAMBRIDGE, MAsS.




A directory of suppliers who carry in stock the
products of these dependable manufacturers.

7
hallicrafters

ALBANY, N. Y. Uncle Dave's Radio Shack 356 Broadway
ATLANTA, GEORGIA 965 Peachtree Street
Radio Wire Television Inc.

BOMBAY, INDIA Eastern Electric & Engineering Company

BOSTON, MASS. Radio Shack 167 Washington Street

BOSTON, MASS, 110 Federal Street
Radio Wire Television Inc.

BRIDGEPORT, CONN,
Hatry & Young, Inc.

177 Cannon Street

BRONX, N. Y. 542 East Fordham Rd.

Radio Wire Television Inc.

BUFFALO, N. Y. 1531 Main Street

Dymac, Inc.

BUTLER, MISSOURI 211-215 N. Main Street

Henry Radio Shop
CHICAGO, ILL. 833 W. Jackson Blvd.
Allied Radio Corp.
§ 201-911 W. Jackson Bivd.
Radio Wire Television Inc.

CINCINNATI, OHIO

CHICAGO, ILL.

1103 Vine Street
United Radio, Inc.

DETROIT, MICH. 395 E, Jefferson Ave.

Radio Specialties Co.

DETROIT, MICHIGAN 11800 Woodward.Ave.
Radio Specialties Co.

HARTFORD, CONN, 297 Asylum Street
Radio Inspection Service Company

HOUSTON, TEXAS 1021 Caroline Street
R.C. & L. F. Hall

INDIANAPOLIS, INDIANA 34 West Ohio Street
Van Sickle Radio Supply Co.
KANSAS CITY, MO. 1012 McGoe Street
Burstein-Applebee Company
LITTLE ROCK, ARKANSAS
Beem Radio Company
NEW HAVEN, CONN.
Hatry & Young, Inc.
NEW YORK, N. Y. Harrison Radio Co.

NEW YORK, N. Y.
Radio Wire Television Inc.

409 W. 3rd Strest
1172 Chapel Street

12 West Broadway
100 Sixth Ave.

NEWARK, N. J, 24 Central Ave.

Radio Wire Telsvision Inc.
READING, PENN, 404 Walnut Street
George D. Barbey Company
SCRANTON, PENN, 519-21 Mulberry Street
Scranton Radio & Television Supply Co.
WASHINGTON, D. C. 938 F Street, N. W,
Sun Radio & Service Supply Co.

WATERBURY, CONN. 199 South Main Street
Hatry & Young, Inc.

iy

INSTRUMENTS

ALBANY, N. Y,

Uncle Dave's Radio Shack 356 Broadway

ATLANTA, GEORGIA 265 Peachtree Strest
Radio Wire Television Inc.

BOSTON, MASS. Radio Shack 167 Washington Street

BOSTON, MASS. 110 Federal Strest
Radio Wire Television Inc.

BRIDGEPORT, CONN.
Hatry & Youns, Inc.

177 Cannon Street

542 East Fordham Rd.

BRONX, N. Y,
Radio Wire Television Inc.

BUFFALO, N. Y. 1531 Main Street

Dymac, inc.

BUTLER, MISSOURI 211~215 N. Main Street

Henry Radio Shop

CHICAGO, ILLINOIS
Allied Radio Corp.

833 W. Jackson Blvd.

901-911 W. Jackson Blvd.

CHICAGO, ILL,
Radio Wire Television Inc.

CINCINNATI, OHIO
United Radio, Inc.

1103 Vine Street

HARTFORD, CONN,
Hatry & Young, Inc.

203 Ann Strest

LITTLE ROCK, ARKAE?ISAS 409 W. 3rd Street

eem Radio Company
MINNEAPOLIS, MINNESOTA 1211 LaSalle Avenue
Lew Bonn Company

NEW HAVEN, CONN.

1172 Chapel Street
Hatry & Youns, inc.

NEW YORK, N. Y. 100 Sixth Avenue

"Radio Wire Television Inc.

NEWARK, N. J, 24 Central Ave.

Radic Wire Television Inc.

READING, PENN, 404 Walnut Street

George D. Bsrbey Company

WASHINGTON, D. C, 938 F Street, N. W.
Sun Radio & Service Supply Co.

Listings on this page do not necessarily imply endorsement by QST of the dealers 0r of other equipment sold by them.
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ABBOTT 2'» METER
TRANSMITTER-RECEIVER

THE NEW ABBOTT TR-4

Fills the needs of governmental and commer-
cial services as well as advanced radio
amateurs for an extremely compact, powerful
single unit incorporating a separate transmitter
and receiver. Negligible receiver radiation.

sopmy e $38.22

THE ABBOTT DK-3

Unusually fow priced, portable 22 meter Transceiver
with special Variable Antenna Coupling. Incorporates
only 2 inexpensive tubes. Effactive range is
from 2o 30 miles. Net price, less accessories $ 18.82

ABBOTT MRT-3. High power (20 walts input) 24
meter T ver for aut bile, truck, hoat or airplane.
Simple fo install and operate, with satisfactory operating
range of from 5 to 50 miles. Less tubes and $28 8.[

Power SUPPIY «vovenereiraarasrsessrness
Send us your mail orders — we’ll fill ‘em !

TERMINAL &7~

68 West 45th St. ® 80 Cortlandt St.

2 stores in NEW YORK CITY
YAnderbilt 6-5050 ® Cable: TERMRADIO

OS]

YEARLY BINDERS

Are We Right?

You should have at least
two of. them—one for your
complete 1941 file of
copies, and one for each

1942 issue as published.
[

With each Binder is fumished a sheet of gold
and black gummed labels for years 1923
through 1942. The proper one can be cut from
the sheet and pasted in the space provided for
it on the back of the binder.

Price $I 50 postpaid

Available only in United States and Possessions

THE AMERICAN RADIO RELAY LEAGUE
West Hartford, Conn.



SUN OFFERS IMMEDIATE DELIVERY

FROM STOCK ON ALL RECEIVERS
BUY NOW—IN TIME FOR CHRISTMAS

teetings,

and all LT
GOOD CHEER 2]
r & .
SKY CHAMPION. ¢ tubes, 4 bands, to ou gf 0) SKY BUDDY. Gives you superior per-

formance at a moderate price. 6 tubes,
4 bands, continuous coverage 550 ke. to
44 ‘me., electrical bandspread, built-in 5

dynamicspeaker, built-inline
filter. Amateur net price.... $3 2 . 50

covers from 545 kc. to 44 mc. Has all the
essential controls for good amateur re-
ception. Inertia bandspread tuning, sepa-
rate electrical bandspread. Battery-

vibrapack PC operation
socket. Amateur net price. .. $54'5°

“HAM” FRIENDS #§%

)

THE SUPER SKYRIDER. 15 tubes, 6
bands, covers from 550 ke, to 42 me.
Calibrated bandspread inertia con-
irolled, 80-40~20-10 meter amateur
bands calibrated, push-pulf high fidelity
audio output, band pass audio filter,
adjustable noise limiter.

THE SUPER DEFIANT. {2 tubes, 4
bands, covers from 550 kc. to 42 me,
separate calibrated bandspread dial
for 10-20-40~ and 80 meter amateur
l}:::nds ﬁro‘gdeségrequTncyAglefer tuning.
super Skyrider (Model SX-28). 0 volt 50-60 cycle AC operation.  gyper Defiant. Amateur
Amateur net price (less speaker}. . $l 79.50 Compiete with crystal and tubes. netpprice. T $94-50

ALL RECEIVERS AVAILABLE ON EASY TERMS

EC-1. 6 ifubes, 3 EC-3. 10 tubes, 3
bands, covers from bands, covers from
550 ke, to 30 me. 550 ke to 30 me.
Electrical bandspread.  Preselection on all
Built-in speaker. AC-  bands, Separate &'/

DC 115-125 volts. PM speaker, 115 volis ©  Amateur nef price
AC-DC, $59.50
Amateur net price
24.50 Send for Complete Descriptive Literature — Address Dept. QD

New York's Greatest Amateur Supply House

3 212 FULTON STREET, NEW YORK CITY
CABLE ADDRESS:

‘ © SUNRADIO —N. Y.

‘ [ ESTABLISHED 1922
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HAM-ADY

(1) Advertislng shall pertain to radio and shall be of
nature of interest to radi 8 or experi 8 In
their pursuit of the art.

(2) No digplay of any character will be accepted, nor can
any special typographical arrangement, such as all or part
capital letters be used which would tend to make one adver-
tisement stand out from the others.

‘The Ham-Ad rate I8 15¢ per wurd except a8 noted In
paragraph (6) below
4) Remittance in full must accomPany Lopy. No cash or
contract discount or agency commiss on will be allowed.

(5) Closing date for Ham-Ads is the 25th of the second
1month preceding publlca.tion date.

(8) A speclal rate of 7¢ per word will apply to advertlsing
which, in" our judgment, is obviously non-commercial in
nzturé and 18 placed and signed by a member of the Ameri-
can Radlo Relay League. Thus, advertising of bona fide
surpius equipment owned, used and for sale by an indlvidual
oF apparatus oftered for exchange or advertis| inquiring
for special equipment, if by a member of the Amerlcan Radio
Relay League takes the 7¢ rate. An attempt to deal in ap-
paratus in quantity for profit, eveu if by an individual, is
eommercial and all advertising by him takes the 15¢ rate,
Provisions of paragraphs (1), (2), (4) and (5} apply to all
advgmlng in this cojumn regardless of which rate may

apply.

Having made no investigation of the adver-

tisers in the classified columauns, the publish-

ers of QST are unable to vouch for their

integrity or for the grade or character of the
products advertised

* ok K ok %k

Gear is short. You can sell your old and
extra gear through Ham-Ads.

* % K ok %

QUARTZ — direct importers from Brazil of best quality pure
quartz suitable for making piezo-electric crysials,
Diamond Drill Carbon Co., 719 World Bldg., New York City.
L'S, Ca.rtoons. Freesamples. Theodore Porcher, 7708 Navajo,
Philadelphia, Pa.

QSL'S? — SWL's? — Blil als? — QST subscriptions? —
Patronize the ham, W8D olland, Mich.,

FOR SALE — 400-watt fone, CW rig 2 standard racks. Best
parts used throughout, Eight Weston meters. Must be seen to
appreciate. First $300 takes. W2MVL, 206 Millburn Ave.,
Millburn, N. J.

SHLL — - QB8 Ts 1928 thru 1940, also Proceeding IRE same years.
Best offer. Don Dunean, 2115 Benderwirt, Rockford, Il
SWAP —- Vibroplex, surplus new and used radio equipment for
woodworking tools and machinery. WOFWT.

FOR SALE — 600 watt phone, 1000 watt GW transmitter in
enclosed rack. Includes Thordarson preamplifier, Astatic
D-104 microphone and bug key. All Thordarson transformers
and heavy duty comgér)nents Remote control. Also Super-Pro.
Best offer takes all 2J0Z,

DISMANTLING 500-watt transmitter. Leading manufac-
turers’ parts in new condition at half price. Stamp for list.
WQVGS 1305 EB Hutchinson, Kansas,

SACRIFICE. 300 watt transmitter (whole or part), receiver,
preselectors, accessories, W2JDI,

%Ag};‘I‘ED. all-band phone-CW medium power transmitter.

FOR SATE -"%wo hundred and fifty watt rack and panel
transmitter; standard HRO receiver; ohm-voltmeter, galvanom-
eter; dynahron and parts, Write W3CA, Box 2211, Roanoke, Va.
WANTED — television receiver, cash, W2IMT,

SHLL —fransmitter; 150 watt output, phone, GW; all bauds;
k\ufarga.m $135. Norman Pirkey, C & P Telephone bo.. Roa.noke.

WANTED: Old 805 radio tubes, W7GR.L,

NEW transmitting kits all phone and GW from 15 watts through
150 watts, Also new ECO unit for $39.50. New 40 meter phone
transmitter reasuuable. Also I‘plen'l;y of 40 meter crystals. Write
for details today. Leo.

RECEIVERS —~ es — new and reconditioned. Easy
terms, Free trial. ben or big list and other specials. Get ac~
quainted with Leo, W9GFQ.

TRANSMITTING headquarters on Iatest Stancor, Thordarson,
and other kits — commercially wired at low cost. New 70 watt
transmitter kits complete only $35—- speech amplifier modu-
lator up to 80 watts at $20.50 — up to 150 watts $49.50, New
g 1';-30 mikes & stands $5.95. Fasy terms. Write Leo, WOGFQ,
0day.

LEO, WOGFQ, offers the hams more and a better deal al-
ways. Lowest terms without red tape on all new and used equip-
ment. Free trial, Personalized service. Write for big free ham
bargain catalog and used receiver list, Wholesale Radio Labs.,
Council Blufls, Towa.

CALLBOOKS — Fall edition now on sale containing complete
up-to-date list of radio hams throughout entire world. Single
copies $1.25. Canada and foreign $1.35. Radio Amateur Call
Book, 610 S. Dearborn, Chicago.

QSL'S — B8Wi's, 100 —3 color —75¢, Lapco, 344 W. 39th,
Indianapolis, Ind.

COMMERCIAL radio opera.tom exammatxon uestions and
snswers. One dollar per element. G. C. Waller, %5ATV, 6540
Washington Blvd., Tulsa, Okla

1‘QSL'.S — Brownie, W3CJI, 1725 Frankentield Ave., Allentown,
R

‘i‘__ELEPLEXES, Instructographs bought, sold. Ryan's, Han-
nil 0.

FOR SALE: new RCA transmitting tubes in original cartons at
a bargain pricefsend stamp for list. Lowell Ecker, Sedan, Kansas.
QB aamplies, prices on request. W2ALY, 383 Kilmors, filizabeth,

I

CRYSTALS: famous P.R. mounted in the latest Alsimag 35
holders — 40, 80 meter PR-X, 160 meter PR-Z $3, 40, 80
meter PR-Z (low drift) $3.50; 20 meter PR-20 $4. 50; uncondi-
tionally guaranteed. Immediate shipment. Quality bianks 70¢.
Wholesafgu Radio Labs., Council Bluffs, Jowa. WIGFQ.

WANTED: Will pay cash for Mims Deluxe 3 element 20 meter
antenna, HRO, and 2000 volt tubes. W9QOB, Columbia, Mo.

‘WILL trade AC light plant for oscilloscope with 8" screen suit-
able for checking 60 cycle wave form. Katolight, Mankato,
inn,

'V;VIANTED: Utab units 4 and 5 for cash., WOGVR, Mt. Vernon,

I WANT good used receivers. Am offering the best trade-in

allowances on the West Coast. New Natlonal, Hallierafter,

Hammarlund, RME, Howard receivers in stock for immediate

delivery on terms. Write or see Ted Henry, 2335 Westwood
Bivd., W. Los Angeles, Calif.

1000-WATT G.E, transtormers 1100-2200-4400 volts each side
c.t. Guaranteed $13.50. Dawson, 5740 Woodrow, Detroit, Mich.,
OLD QSTs. Bought — sold — traded. 1916/41, W6SN.
METER and instrument repair and recalibration. Lowest
cost eonsistent with good resus.., Braden Engineering Co., 3317
Kenmore, Dayton, Ohio.

‘WANTED: IP 501-A receiver. Advise price, condition. Walter

Faries, Bala-Cynwyd, Pa.

SALE: 1-kw. fone-CW with AMC PP806 final PP805 modulator

relay controlied built-in scope 16 Weston meters Par-Metal cabi-

net complete with speech amplifier remote control Pi-tuner
$600. W3ME, 911 W, 37th St., Baltimore, Md.

QSL'S — SWL's — Fritz, 1213 Brlargate, Joliet, LI

FOR SBALE: two Eimae 100TH's and UTC filament trans-
former, never used, $20. 300 watt fone, CW tra.nsmltter $150,
cost $500. Foto and description Glen Katzenberger, Rt. 2, Box
9294, Bremerton, Wash,

WANTED: Grebe rcvrs models CR13-18. REL xmtrs same
period. Cash or trade. WOWGT.

QSI’S, Finest. Maleco, 1805 St. Johns Place, Brooklyn, N. Y.

WANTED: radio books — will trade law books. J. Drummond,
408 Rodriguez St., Watsonville, Calif,

MONITORS — CW, phone. Guaranteed. W2BCP,

SELL: Super Skyrider 8X-16. Very good condition. Forty dol-
lars cash, W1DBS, New Britain, Conn.

TRADE - Abbott MRT-3 complete with dynamotor for De-
Luxe Signal Shifter. W7BL, 1921 — 30th South, Seattle, Wash.

WANTED — large transmitting tubes, new or used. State prices
%ggD%)Nndmon. 204A's, 852's, 250TH's, 150T's, 810's, etc.

WANT 500-watt CW complete, vicinity N. Y. C. No. junk.
W2NCY.

TOR SALE — 5X-18 Sky Challenger in original carton. Gom-
plete Hammarlund transmitter in Bud table rack 60 watts CW,
All new equipment, Make offer. W3JAQ, Sparta, N. J.
SUPREME Diagnometer model 585 deluxe for sale, Cost $95.
Sell $30, Ralph Hunter, Catskill, N.

CRYSTALS: commercial 'or amateur, they are still available,
Eidson commercial erystal units meet FCC requirements and
complete satisfaction is guaranteed. A complete line is available,
aireraft, police, marine, defense projects, ete., - send for cata~
log. For hams: those dependable T9 40 and 80 meter crystals still
onl $1.60. T9 40 or 80 meter spot tre%uencxes $2.50 or $3.60
holder, Sold by: Teague Hardware Co., Montgomery, Ala.;
enrv Radio Shop, Butler. Mo.; Frank Anzalone, 170 Jane 8t.,
Englewood, N. J.; Kerr Radio Bhop, El Paso, Texas; Pemble-
ton Labs., F't. Wayne, Ind,; Distril uidora Fronteriza, Laredo,

Texas; and Eidson's, Temple, Texas,
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500 WATT phone transmitter real bargain at”$350. PP100TH
amplifier and "03A modulators, all parts heavy duty. For details
and photo write L. M. Whitehurst, 307 Wilcox St., Joliet, IIL
ALTERNATOR — 4.5 KVA — 240 volts 19 amp. 1 phase 60
cycles 1800 RPM. Two Bearing with seif-contained overhung
exciter, .250 kw. 32 v., weight approximately 350 ibs. Excellent
condition — $200. Pioneer 32 v. — 8 A, Engine generator, used
about two hours — $40. Also considerable recordnlx& equipment.
€1, Philip Stout, 324 Broadmoor Rd., Baltimore, Md.

HENRY Radio Shop has branch store 2335 Westwood Blvd.,
West Los Angeles, California, operated by Bob's brother Ted
Henry, Western amateurs write Ted and get acquainted.

WRITE Bob Henry, WOARA, for best deal on all amateur
receivers, transmitters, Lits, , Bob offers you largest
trade-in allowance for your equipment; best terms (financed by
Bob with no red tape); lowest prices; quickest delivery, ten
day trial. Write Bob for anything, Tell what you want; what
you have to trade in; what terms you want. You will get im-
mediate personal attention. Henry Radio Shop, Butler, Mo.

RECONDITIONED guaranteed amateur receivers and trans-
mitters. All makes and models cheap. Free trial, Terms, List
free. Write. WOARA, Butler, Mo.

WANTED — Creed automsatic transmitter, Good condition;
{iive complete details. Battey, Noroton, Conn.

ANBWERS to radio problems— complete analysis, circuits
designed, reasonsble fees, Stuart and Coleman, Engineers and
Radio Technicians, 327 Mifflin St., Huntingdon, Pa.

RADIO engineer wanted: Interesting work on a national de-
fense project for a technically trained man having experience in

the design and operation of ultra-high-frequency radio ap-

paratus. Write giving information covering education and ex-

perience. 8 “arranged. All communications will be treated

%%glﬁden . Raytheon Mfg., Company, 190 Willow 8t.,
, Mass,

ARE you up-in-the-air about U.H.F. gear for your defense
lans? Well, come on down long enon% to study the Ultra High
equency Chapiers of the new 1042 Handbook.
WANTED: Used Hallieralter §-29. Bgt, Masters, Guarters
2052-D, Quantico, Va.
HALLICRAFTER Champion, Utah transmitter, yries,
$60. Wilson, Box 1175, Macon, Ga.

jro-sme WS L SUSENEEE W gy )

GET INTO
AVIATION RADIO

Use your hobby to qualify more
quickly for a steady, well-paid
position in the rapidily expanding
Air Transport Industry.

Thorough training supervised by instruc-
tors released fo Midland by major Air-
lines and directed by a Nine-Airline
Adyvisory Board has placed our gradu-
ates on the job with all major Airlines
and from coast-fo-coast. Demand for
Midland men far exceeds supply.

jnue:ifigafe

Write for your copy of our profusely illustrated 58-
page Catalogue and Training Outline. Get your name
on our Midland News mailing list. No obligation.

MIDLAND RADIO and
TELEVISION SCHOOLS, Inc.

Dept. Q-12, Power & Light Bldg., Kansas City, Mo.
{Contractars to the U.S. Army Signal Corps)

*MMMMMMMMM%MMMMMMMMMMMMMMMMMMMMM

£5e Santa Claus to
ybur jriena/:s « o .

NOT FORGETTING THOSE IN THE SERVICE

RANG IR FRPR A NANA TR NE AR RRRE TR ARG RE AR RAE R

Each year an increasing number of individuals find QST to be zhe
ideal gift. A subscription present is unique, too. It serves as a
monthly reminder of your thoughtfulness. A yearly subscription,
including League membership, costs only $2.50, little enough for
the ones you have in mind. And . . . we’ll send an appropriate gift-
card conveying your Christmas Greetings at the proper time.

fj %%m%/y /&mina/er o/ your jéougétﬁ&/heu and gmzl ﬂaualgmanf
38 LA SALLE ROAD QS T WEsT HARTFORD, CONN.



Your Nearby Dealer Is Your Best Friend

Your nearby dealer is entitled to your patronage. He is equipped with a knowledge
and understanding of amateur radio. He is your logical source of advice and counsel
on what equipment you should buy. His stock is complete. He can supply your
needs without delay. His prices are fair and consistent with the high quality of the
goods he carries. He is responsible to you and interested in you.

One of these dealers is probably in your city — Patronize him!

ATLANTA, GEORGIA

Radio Wire Television inc.

265 Peachtree Street
“The World's Largest Radio Supply House™

HOUSTON, TEXAS

R.C al F Hall
1021 Caroline Street (C 0791)

“Specialists in Amateur Supplies”

BALTIMORE, MARYLAND

Radio Electric Service Co.
3 N. Howard St.

Everything for the Amateur

NEWARK, N. J.

Radio Wire Television Inc.

24 Central Avenue
“The World's Largest Radio Supply House™

BOSTON, MASS.

Radio Wire Television Inc.

110 Federal Street
“The World's Largest Radio Supply House™

NEW YORK, N. Y.

Radio Wire Television Inc.

100 Sixth Avenue
“The World's Largest Radio Supply House”

BUFFALO, NEW YORK

Radio Equipment Corp.

396 Elm Street
WBPMC and WBNEL - Ham service and sound equipment

NEW YORK, N. Y.

Harrison Radio Company

12 West Broadway
Harrison Has {t! Phone WOrth 2-6276 for information or rush service

BUFFALO, NEW YORK

Dymac, Inc.

1531 Main Street -— Cor. Ferry — GA. 0252
One of the Largest Ham Supply Houses in Western New York

PHILADELPHIA, PENNSYLVANIA
Fugene G. Wile

10 S. Tenth Street
Complete Stock of Quality Merchandise

HARTFORD, CONNECTICUT

Radio [nspection Service Company

297 Asylum Street
What do you want? Wae have it. Radio exclusively*

PROVIDENCE, RHODE ISLAND

W. H. Edwards Company

85 Broadway
National, Hammarlund, Hallicrafter, Thordarson, Taylor, RCA

HARTFORD, CONNECTICUT

Hatry & Young, Inc.
203 Ann Street

Stores also in Bridgeport and New Haven

SCRANTON, PENNSYLVANIA

Scranton Radio & Television Supply Co.
519-521 Mulberry Street

Complete Stock of Quality Amateur Supplies

WATERBURY, CONNECTICUT

Hatry & Young, Inc.
199 South Main Street

Time Payments for Connecticut Hams

105



TOU CAN BE SURE
WHEN YOU BUY FROM

“Advertising for QST is_

accepted only from firms
who, in the publisher’s opin-
ion, are of established in-
tegrity and whose products
secure. the approval of the

technical staff of the Ameri-

can Radio Relay Léégl‘ie.*’f ]

Quoted from QST’s advertising rate card,

Every conceivable need of
a radio amateur cdﬁ be
supplied by the advertis-
ers in QST. And you will
know the product has the
approval of the League's
technical staff

Index to Advertisers
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Everytime I get a repeat order with an added note
of thanks for my “personal service’® I know I am
accomplishing my ambition to give every order,
not only my personal attention but to sce you are
getting the best value for your money.

I can give you the lowest financing costs on any
communications receiver because I personally
finance my own Iow cost time payments, easy 6%
terms, and I eliminate the ‘‘red tape.’

« If you live in the western
states, write my brother

Ted Henry

HENRY RADIO SHOP
"535 Westwood Blvd., W.Los Angeles, Calif.

')

You get prompt shipments from the world’s
largest stock of all makes and models of amateur
communications receivers.

You can’t lose with my 10 day free trial, low cost
finance plan and the best trade~in value for your
old communications receiver.

Drop me a line here at Butler — I’ll sce that you
are 100% satisfied, and I will save you money!

ol

‘WO9ARA
BUTLER, MISSOURI

HENRY RADIO SHOP

WORLD’S LARGEST DISTRIBUTOR OF AMATEUR RECEIVERS
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is an ideal source for
transformers to specifications

With improvements in materials, structural design, and production
methods, UTC is producing, today, fransformers which even a year
ago would have been considered impossible.

As a typical example of such development is a fransformer re-
cently supplied to a customer for one cycle operation having the
following characteristics:

¢ Primary impedance 10 ohms. ¢ Impedance ratio 75,000:1.
o Secondary inductance 250,000 Hys. e Weight under 8 pounds.
o Self-resonant point above 7 cycles.

In addition to these difficult characteristics, this unit operates at
—~ 160 DB signal level and hum shielding was developed to provide
negligible hum pick-up to signal ratio.

MAY WE ASSIST YOU IN YOUR PROBLEM?

The same design experience and engineering ingenuity shown in the
above example can be applied to your application. May we have an
opportunity to cooperate?

: COMMUNICATIONS DIV. % 150 VARICK ST.

EXPORT DIVISION: 100 YARICK STREET NEW YORK, N. "ARLA!"
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AMATEUR RADIO STATIONS

WILEA, W2WD, PY5BL, W1EOB, W9AS. ... 44, Apr.
WJID, W7GGG- KAINF ..78, 82, 88, May
WlBLR W5IRO, WEKUP, 'W3CPN. 54 66, 82, 84, July

ARMY AMATEUR RADIO SYSTEM

Major General Mauborgne 8ays............. 29, Sept.
New Acting Chief Signal Officer............. 29, Oct.
News........47, Feb.; 42, Mar.; 43, Apr.; 29, May;

55, June; 37, July; 27, Aug.; 56, Sept.; 53, Oct.; 51, Nov.

ANTENNAS

Adjusting Rotary Antenna Elements by Remote

Control (H&XK) .. 40, July
Adjusting the Delta-Match bvstem “from the

Ground (H&XK). . 49, Dec.
Antennas for Domestxc Work (Mlx) 38, Sept.

Antenna Tuner for the Beginner, An.......... 18, Nov.

Boosting the Antenna Height (H&K).......... &6, Apr.
Cloupling Unit for Continuous Antenna Rota-~
tion, A (Plotts) . 15, Nov.
Easy Way to Raise a Mast, ‘An (H&K) 41, Jan.
Feeder Tuning (H&K).. 58, Oct.
Folded Antenna for 160 (H&K) 47, Dee.

Glass Tubing Feeder Spreaders (H&K) . . 46, Jan.; 40, July

Hurricane-Proof Mast, A (Stewart)......... . 12, Apr.

Improving the Transmitting Loop (Green).... 24, June
Low Frequency Antenna for Emergencies..... 41, July
Mast-Raising Kink (H&K).. eee... 86, Apr,
Multi~-Band End-Fed Antenna, A (H&K) 52, Nov,

Notes on UHF Antenna Heights (Stiles). . . . ... 38, July

Novel Substitute for Antenna Pulley (H&.K) 48, Dec.
Self-SBupporting Antenna Tower, A (Boatnght) 18, Mar.
Simple 28-Me. Vertical Antenna (H&K)..... . 40, Jan.
Buccessful 56-Mec. Arrays (Tilton). . .o 23, May
‘Working the 80-Meter Zepp on 160 (H&K) . 52, Nov.
40-Meter Zepp on 160 (H&K). . .. 59, Oct.
AWARDS
VWOA Award to W6FDR.........o.ovv.n.. 37, July
VWOA Honors Gen. Mauborgne. .. .......... 43, Apr.
WOBSP is 1940 Paley Award Winner......... 26, July
BEGINNERS

Combination Code Practice Oscillator and Key-

ing Monitor (H&K). . .. 60, Sept.
How To Build a Code Instruction Ta.ble 30, May
New Code Practice Oscillator.. 48, June

BOOK REVIEWS

Amateur Radio Handbook (RSGB).......... 33, Jan.
Getting Acquainted With Radio (Morgan);

Television Broadcastmg (Loh.r) Understand-

ing Radio (Watson). . 86, Feb.
Calling CQ (DeSoto)........ 68, May
Vacuum-Tube Voltmeter (Rxder), Make Ra.cho

Your Hobby (Stiening). . 80, July
I Live on Air (Schechter), You re On the Au'

{Heyliger); How to Make (lood Recordings.. . 82, July

Radiotron Designers Handbook (Langford-
12 ) 80, Dec.”

CODE PROFICIENCY

After the Code Proficiency Certificate — What?

{Handy). . . veveras 29, Mar.,
Code Proﬁcxencv Notes. btat:stx 58 June; 18, Jan.
Code Proficiency Program Expanded (Handy) . 4(), May
Get Your Code Proficiency Award .. . 42, Oct.
Secrets of Good Sending (Battey).... .. 35 Sept 43 Qct.
‘This Business of Code (Huntoon). . .. .. Feb

TypewriterCopy.......................... 8. Deec.

COMMUNICATIONS DEPARTMENT
Affiliated Club Honor Roll.. ..70, Apr.; 90, Nov.

Boost Your Code — Start Traﬁic (Handy) e 4, Apr
Correction on Checking Messages. . .o 64, Sept.
Elections, BSCM............. 62, Feb 68 Apr 68, June;

56, Aug.; 68, Oct.
Handle Your Traffic on 160 (Grammer)........ 11, Sept.
Meet the SCM's. . W2AZYV, W7GNJ 47, Jan.;
W5MN, 56, Feb W3CCO 61 Mar.; W1ALP, W7CPY
64, Apr.; W4DWW 48, May,szoP 70, June; W4DGS,
45, July; W5GNY, 65, Bept.; W5S5ENTI, 60, De&

Opportumty — Through Registration........ 25, Feb.
RCC.. veese 70, Mar,
Traffic Fun— A Defense Job tor Everv "Ama-

teur. 30, Mar.

Trainee Trafﬁc Grown (Ha.ndy) 33, Aug
‘Warning — Message Handlers a.nd Rag bhewers 89, Nov.

CONTESTS
(See also, “ UJHLF, ~ ’I‘ests”)

AARS Code Speed Contest (Results). . . 29, May
ARRL Member Party, Fourth Annua.l
(Announcement). . veeers. B4, Jan,
(High Scores)......... 68, Mar,
(Results). . 468, Aug.
Addendum, 1939 DX Competmon 47, May

Battery-Powered Eqmpment Test (Announce-
ment). . 486, Oct.

Code Proﬁcxencv Ftolxc 48, Sept.
Field Day, Ninth ARRL (Announcement) 26, June
(ngh Scores) 37, Aug.

Navy Day (1940) . . vereeaeness 36, Feb.
(1941). . .. .. 40, Oct.

ORB/OPS Parties (October, 1940 50, Jan.
(April, 1941). 486, July

(Fuly, 1941). . .' ......... .. 72, Oct.
Red Cross Test (Announcements). . .36, Mar.; 48, Apr.

(Results). . .. 57, Oct.
Sweepstakes, Eleventh (1940) ARRL
(High Scores) veerseses B4, Jan.
{Resulis). . e e ssasarsnrseees 49, June
(Correctxon) 45, July
Sweepstakes, Twelfth ( 1941) ARRL (Announce-
ment). . 47, Nov.
1.8-and 28~Mc WAS Pa,rties (Announcement) 19, Feb.
{High Scores)... 70, Apr.
(Results)....... 54,8ept.
CONVENTIONS
Connecticut State Convention. . 29, Sept.
Delta Division Convention. . . 66, May
New England Division Conventxon 8, Oct.
Midwest Division Convention. . 8, Oct.
Northwestern Division Conventxon 48, Aug.
Oklakoma State Convention. e 47, Oct,
Pacific Division Convention. e eeees 72, Nov.
Radio Interference Conference. 28, May
Roanoke Division Convention. . 66, July
Rocky Mountain Division Conventa.on 8, Aug.

Bouthwestern Division Convention. . . 31, Sept.

Vermont State Convention.................. 31, 8ept.
West. Gulf Division Convention. ............. 102, Sept
EDITORIALS
Amateur and National Defense, The......... 7, Novd
Bum Superhets. . veveenss  T7,0ct.
Call to 'phone Men, A .. 7, Mar.
C‘hppmgs ........... 7, July
onserving Apparatus. . . « 7, Dec.
Defense Commumcatxona Board The . . 7, Feb.
Exit Heterodynes e iracees 8, June
Frits. . 7July,8,22 Aug.



HowtoWriteanEdiboriaI.................. 6, Apr.
IARTU Bocieties, The. e ciseinarareae 7, Jan.
Keeping Above Susplcxon e 7, June
Let's Use 160. 7, Dec.
Qurselves. . vevere 7, June
Our Contnbunon to National Defense. . .. .. .. 7. Sept.
Radiolocator. . . e 7, Aug.
Shortage of Matenals vieenees 7, 0ct.
Typewriter Copy. . P - N 0 11 R

EMERGENCY AND RELIEF WORK

AEC in South Dakota Fire.. .. 68, Feb.
Amateurs Provide Red Cross w1th Commumca-
tions on Inauguration Day (Reed}....... .. 25, Mar.
Amateur Radio Provides Communication for
Poughkeepsie Regatta.. fherresaaar s .. B4, Oct.
Cheyenne }umergency 66, June
Maine Snowstorm .. 78, July

Mexican Amateurs in Colima Es.rthquake

(Medina). .o v iiiininiiiiiianasense e 22, July
Michigan Emergency Council Formed. 50, May
Minnesota Emergency Nets Rewewed by

Qfficials . . .
Minnesota Snowstorm (Pntcha.rd) .
Radio Amateurs Help in Michigan Lzale ......
Radio Club Receives Generator. en e
Texas Hurricane Finds Hams Ready .........
Texas Tee Btorm. ......oovervivenne

58, Nov.

EXPEDITIONS

Around the World with the Yankee (Spalding) ..
U. 8. Antarctic Service Expresses Appreciation,

FEATURES AND FICTION

Gallups Island Radio Club Puts on a Show..
Ham Forum at WILL. .
Ham Haven (Beardslev)
Hamming on Howland Island (Lleson) .
Ham Bpirit Triumphs Over Handicaps (DeSotO)
Putting Dynamm Prognostmatlon to Work
(Rapp) R
QST Vlsxts Gra.llups Ialand. .
Radio at the National Model Au-plane Meet
{DeSoto). . .
Signal Corps Radxo School e e
YLRL— QRV (Bien).. [

FREQUENCY CALIBRATION

Decade Calibrator, The {Jeffrey) ..

Lecher Wire S8ystem for U.H. Frequency Meas-
urement, A .. veas

Hensitive Absorptmn Wavemeter. A e

50-, 100- and 1000-ke. Oscillator for Band Edge
Spotting, A.......

9, Oct.

20, Dec.
8, June
28, Sept.
9, Apr,
34, Dee,

30, Apr.
9, June

15, Sept.
9 Aug.
32, Oct.

23, Oct.

18, Oct.
19, July

32, Sept.

FREQUENCY MODULATION

{See also, “U.H.F. Apparatus’)
Band Width and Readability in Frequeney
Modulation {Crosby). . .
Some Thoughts on Amateur 1‘ M Receptxon
{Grammer}) .. . v

26, Mar.

9, Mar.

HINTS AND KINKS

January, page 40
Simple 28-Me. Vertical Antenna (Hecht)
Qscillator Keying Circuit for Click Elimination (Smith)
An Easy Way to Raise a Mast (Snyder)
H.C.0. Coupling Circuit (Clemens)
Glass ‘Tubing Feeder Spreaders (Sutter)
February, page 50
A Simple Break-In Keying System with Keying Moni-
tor (Crouse)
Your Receiver or Audio Amplifier as an Intercommuni-
cating System (Hummel)
Crystal Switch (Gray)
Increasing Resistor Power Rating (Blanchard)
March, page 55
'Phone Monitor Using Infinite-Impedance Detector
{(Montgomery)
A Card Index for Your Q80's (Utterback)

..39, Jan.; 49, Mar.

17, Nov,

Improved Voltage Regulation with VR Tubes (Du-
hofsky)
Simple Tone Modulation for U.H.F. Transmitters (Sei-
bert)
Automatic Overload Protection for 807 and Other Tubes
{Fanckboner)
April, page 56
Filament-Transformer Kink {Nelson)
Boosting the Antenna Height (Shields)
Mast-Raising Kink (Hidley}
A Kink for the Work Bench (Bohn)
Clutting Square Holes {(Davis)
Push-to-Talk Without Fixed Bias (Welch)
Keying Monitor (Wagner)
May, page 42
Warning to Users of Transformerless-Powered Equip-
ment
Single-8witch Qhange—()ver Systems
Bomething New in Side Swipers (Livingston)
June, page 56
Balanced Inductive Coupling for U.H.F. (Mix)
Hints on Drilling Tubing and Rod (Chambers)
Simplified I.C.W. Operation (Ziniuk)
SBoldering Tip for Tight Places (Warner)
Operation from Thres-Wire Power Lines (Villard)
July, page 40
Adjusting Rotary-Antenna Elements by Remote Con-
trol (Hentz)
Light for the Workbench (Warner)
Re Transformerless Supplies
Low-Frequency Antenna for Emergencies (Edgar)
Another Glass-Tubing Feeder Spreader (Huntington}
System for Break-In and Keying Monitoring {(Rosen-
berg)
August, page 47
A Bimple Filter for Elimination of B.C.I. (Pearson)
The 8W-3 as a Preselector (Seltzer)
Connecting Dissimilar Plate Transformers in Series
(Wheadon)
Hinta on Improving the FB-7 Receiver (Rockey)
Heptember, page 58
Adapting the 8L8 Grid-Plate Oscillator for Funda-
mental and Harmonic Operation {(Preston)
Repunching Socket Holes with Accuracy (Moseley)
Audio Attenuator for NC100 and 101 Receivers (Hill)
Simple Treatment for B.C.I. (Plotts)
Higher Voltage from Pole Transformers (Carter)
QOperating Kink for Superhet Receivers (Nelson)
Another Single-Switch Control System (Zelle)
Combination Code-Practice Oscillator and Xeying
Monitor (Lattig)
QOctober, page 58
Feeder Tuning (Hill)
fpeech Amplifier or Modulator as Audio Oscillator for
L.C.W. (8ilver)
Frequency Equalizer for Crystal Mikes (Frenkel)
40-Meter Zepp on 160 (Bkinker)
Interference from AC-DC Receivers (Smith)
November, page 52
‘Working the 80-Meter Zepp on 160
Resistance-Capacity Audio Oscillator for Monitoring
Keying (Gilliam)
A Multiband End-Fed Antenna (Seaton)
Cheap Filament Rheostat (Leemon)
Variable Crystal Frequency with an 815 Locked Oseil-
Iator (Robbins)
Boosting Transformer Voltage (Smith)
Improved Voltage Regulation for the Oscillator (Stone)
December, page 47
Amplifier Neutralization with Safety (Span)
Folded Antenna for 160 (Alcorn)
Novel Substitute for Antenna Pulley
Hint on Improving an Unresponsive Bug (Rockey)
Tone Control by Negative Feedback (Moody)
Adjusting the Delta-Mateh System from the Ground

{Voss)
L.LA.R.U. NEWS
LA.R.U. Bocieties, The. 7, Jan.
Notes.........vnu a4 Mar bO.June,50 Nov.
RSGB News. .vs 28, Dec.
INTERFERENCE
Bum Superhets. . 7, Oct.

Interference irom AC-DC Recewera (H&K) 59, Oct.



Local Boy Makes Noise (Wesman). . 43, Mar.
Simple Filter for Elimination of B, C I (H&K) 47, Aug.
Simple Treatment for B.C.L. (H&K)...... ... 59, Sept.
KEYING

Clombination Code Practice Oscillator and Key-

ing Monitor (H&K) . 60, Sept.
Hint on Improving an Unresponmve Bug (H&K) 48, Dec.
Keying Monitors (Mix). .. 15, Jan.
Keying the Crystal Osclllator (Goodman) ..... 10, May
Oscillator Keying Circuit for Click Elimination

(H&K). . . 40, Jan.
Remtance-(‘apamtv Aucho Osclllator for Mom-

toring Keying (H&K). . 52, Nov.
Simple Break-In Keying bvstem w1th Keymg

Monitor (H&K). . 50, Feb.
Some Thoughts on Keymg (Goodman) 17, Apr.
Something New in Side Swipers (H&K) ., 43, May
System for Break-In and Keymg Momtonng

(H&K). . .. 41, July
Tube lsevmg (Goodman) 30, June

METERS AND MEASUREMENTS
Amateur Application of the Wien Bndge, An

{Caywood), . . 22, Jan,
Automatic Dlrectxon Fmdmg (bebons) ...... 48, Oct.
Meter Shunts (Mix). 24, Dec.
Modern Vacuum-Tube Vo!tmeter for AC ‘DC

and RF Measurements (DeSoto)........... 40, Dec.
Optimum Q and Impedance of R.F, Inductors

(Nastund).. L. 28, July
Wide Range Vacuum-Tube Voltmeter, A

(Kelley). . - - 2 11 Y

MISCELLANEOUS
Beware — High Voltage. vieese.. 74, Feb,
Clard Index for Your QSO (] (H&K) ............ 55, Mar.
Cutting Square Holes (H&K). . vesessaaa B7, Apr.
Eugene, Ore., Voeational School . &6, Jan.
Hints on Drxlhng Tubing and Rod (H&K) ..... &7, June
Kink for the Work Bench, A (H&K). . &7, Apr.
Light for the Work Bench (H&K).......... 40, July
Repunching Socket Holes with Accuracy (H&K) 58, Sept.
QST Hobby, The (Horizny). . 62, Apr.
Shock — What To Do If (Enckson) 63, Sept.
Soldering Tip for Tight Places (H&K) 57, June
MONITORS
(Bee also, * Keying")

Keying Monitors (Mix). 15, Jan.
'Phone Monitor Usmz Inﬁmte Impedance De-

tector (H&K) .. 55, Mar,

NAVAL COMMUNICATIONS RESERVE

Navy Day, 1940. 36, Feb.
Na.vy Day, 1941. .. vou. 40, Oct.
...... . 48, Mar.; 50, Apr.
N CR Abohahed e 34 June
OBITUARY
Hebert, A. A.. 7, May
Little, D, H.. 33, May

Silent Keys.. 25 Ja.n ,- 21 Mar',..bb May; 59,
June; 15, July, 2 Aug 53, bept 86, Oct.; 74, Nowv.

OPERATING PRACTICES
(See also, * Code Proficiency ™)

Cietting Into Real Operating (Bakema.n) 60, Mar,
Let's Improve Our Fists (Katzer). .. .. 66, June
Log Xeeping (Miles). .......... 46, May
Notes on Receiver Usage (Martin)........... 52, Aug.
On the Use of “SK” (Wamer) .............. 66, Feb.

On Using Q Sigs (8mith).. [ 64, Sept.
QTC1 (Castner). . 55, Feb.

Self-Training Hinta for Voxce Operators (H‘am.is-fi .30, Feb.
Some Do’s and Don’t’s for 'Phone Hams (Nel-

son). . fearesereas 63, Oct.
Speed vs. Accumcy (Nebel) Ciereriieraeans. 57, Nov,
Traffic Handling (Daehler). . 44, July

POWER SUPPLIES

Boosting Transformer Voltage (H&K). . 54, Nov.
Cheap Filament Rheostat (H&K). . . 52, Nov.
Connecting Dissimilar Plate Transformera m

Beries (H&K). . ve.. 48, Aug.
Filament Transtormer Kink (H K 56, Apr,
Higher Voltage from Pole Transformers (H&K) 59, Sept.
Improved Voltage Regulation with VR Tubes

{H&K). . 56, Mar.
Improved Voltage Regulatxon m the (")smllator

(H&K). . 54, Nov.
Increasing Reslstor Power Ratmyz (H&K) 51, Feb.
Inexpensive Automatic Line Voltage Regulator

{Taylor). . 26, Oct.
Modulator and Pov.er Suppls for the Inexpen-

sive 568-Me. Transmitter, A (Chambers}. ..... 18, Aug.
Operation from Three-Wire Power Lines (H&K) 567, June
Single-8witch Changeover Systems (H&K) .. .. 42, May
Vibrator Power Supplies (Goodman)......... 44, Nov.
Warning To Users of Tra.nsformerless-Powered

Kquipment (H&K). . PR 42, May

PROPAGATION

Five Meter Wave Paths (Wilson). .. ...23, Aug.; 23, Sept.
Predictions of Useful Distances for Amateur
Radio Communication

(January, February, March)............ 32, Jan.
(April, May, June). . faeeeenaea.... 46, Apr,
(July, August, beptember) 24, July
{October, November, December) 41, Oct.
RADIOTELEPHONY
(See also, “U.H.F. — Apparatus™)
Flea-Power AC/DC 'Phone (Chambers). . 22, Mar
Frequency Equalizer for Crystal Mikes (H&K) 58, Oct.
More Meaning in Your Signal Reports (‘[aylor). 30, Nov
'Phone Monitor Usmg Infinite Impedance De-
tector (H&K). . . b5, Mar.
Push to Talk (H&:K) 57, Apr.
Some Notes on deehty (Brooks) 20, Jan.
RECEIVING
Audio Attenuator for NC100 Receivers (H&K) 58, Sept.
A.V.C. for C.W. Reception (Weber}. ..... 26, Jan.
Dual-Diversity Preselector (Bartlett) . 37, Apr.
Hints on Improving the FB-7 Receiver (H&K) 48, Aug.
More Meaning in Your Signal Reports (Taylor). 30, Nov.
Operating Kink for Superhet Receivers (H&XK).. 59, Sept.
Practical Design of Mixer Circuits (Hammond) 38, Feb.
Selectable Single Side~Band Recelvmg bystem
(McLaughlin). . . 18, June
Some Notes on deehty (Brook,s) 20, Jan.
SW-3 as a Preselector (H&K)........... .. 47, Aug.
‘Tone Control by Negatxve Feedback (H&K) 48, Dec.
Two-Tube Superhet, A. e .. 12, Feb.
REGULATIONS
American Morse....... 20, Mar
Applying for Renewals. . 27, May
v Maneuvers. . 20, Oct.
(/alhngandbxgnmg fieerieaiaeaes, 28, Aug.
Changes in 10-Meter Band ................. 28, Aug
Citizenship Showing. .........cc 00 0u 21, Oct
Class A Continued. . 20, Oct,
Easy Renewals for Service Men .. 29, Aug,
Examination Points. vererse.. 31, Bept.
Extension for Renewal Apphcatlona ceevsns. 21, Nov
FCC Dmcxplmary Actions. . 64, Mar.
FCC Notes. . 34, June
LC.W. on 160. 23, Feb
Moving into a Llass B Circle. . . 29, Aug
Qur Contribution to National Defense. . 7, Sept
Proof of Use Waived. . . . 22, Feb,
Remote Control. . 28, Aug.
Renewing and Modxfymg 22, Apr.
Renewing Licenses. 31, Bept.
Temporary Changes n Locahon 28, Aug.
Transfer of Frequencies Postponed 20, Oct.
Warning — Amateur Traffic Must Not stclose
Ship Locations. . 3, Nov.
WaahmgtonNotes eveisesareeie... 18, Jan,
Working Army Stations ...... 21, Nov.



TRANSMITTING — GENERAL

Amplifier Neufralization with Safety (H&K)... 47, Dec.
Automatie Overload Protection of Tubes (H&XK) 57, Mar.
Frequency-Halving Oscillators (Goodman and

46, Sept.

Bubb). .
Handle Yonr 'I‘raﬂm on 160 (Gra.mmer) 11, Sept.
30, Jan.

‘Why Not Parallel Feed? (Ferrill) .

TRANSMITTING — CRYSTAL AND E.C.O.
(Bee also, *“ Keying")
Adapting the 6L6 Oscillator for Fundamental

and Harmonie Operation (H&K) . 58, Sept.
Crystal Bwitch (HEK). .. ....ov0uunn. 51, Feb.
B.C.0. Coupling Circuit (H&K). . 42, Jan.
Frequenoy-Halving Oscillators (Goodman and

Bubb). . ceen 48, Sept.
(‘a.nz-Tuned V F.O A (Goodman) . i4, Mar.
Improved Electron—Coupled Osmllator, An

{Metcalf). 14, May
Low-C Electron-Coupled Oscxllator, A (Sexler) 26, Nov.
Let's Talk E.C.O. (8tiles and Blair)... . 14, Aug.
Variable Crystal Frequency with an 815 Locked

Oscillator (H&K). . . 53, Nov.
“Variarm 150,” The (Rxce) 8, Jan.

TRANSMITTERS — PORTABLE AND LOW
POWER

Compact Portable-Emergency Transmitter, A

{Chambers). . 24, Apr.
Emergency Tra.nsmxtter Desxgn Conmderatxons
{Read and Stiles). . 36, May
Flea-Power AC/DC 'Phone (Cha.mbers) ...... 22, Mar.
Faol-Proof Rig for 80 and 40 Meters (Mix). . 20, June
(Correction). . trbsseness 8 July
Further Developments in the Fool-Proof Rig
(Mix). ceeseeesss 30, Aug.
Pocket-Sive Complete Tmnzmitten (Hayes,
LAWIENOe) . . oo e v vvirsvonnsse secenennnas 12, Jan.
Portable-Emergency Transmitter for Vibrator
Power Supply, A (Roberts) ............... 32, Apr.
QBL-25, The (Sutter) .. P 4() Apr,
Soldier's Portable, A (Roof) 22, Nov.
Transmitter Frequency-Control Umf. w1th Three-
Band Output (Shuart).......ovvvvieinenns 45, June
Versatile Portable-Emergenov Transmxtter (Had-
lock). . 9, July

TRANSMITTERS — MEDIUM AND HIGH
POWER

Apartment-Size 100 Watt Transmitter (Woehr), 12, July
Inexpensive Two-Stage Three-Band Transmit-

ter, A (Chambers) 16, Feb.
Push-Pull 809's in & Low-Frequency Transmxt-

ter (Mix). . . 32, Mar.
Short on Space. OM? (Huntoon) 38, Mar.
80-Watt All-Band Transmitter or hxclter, An

{Goodman}. . 15, Oct.

TUBES

828, 1625, 1626, 866A.. .vves 30, Feb.
384........ ... &2, Feb.
7, 12SG7, 68G7. . wreavuaea.. 98, Apr,
68F7, 128F7, 68N7GT 45Z3 3Q4 ........... 80, May
6AH7GT, 12AH7GT. . veraissave.- 74, June
8005, 8001, Z-225. . . . 86, July .
5Y3, 128L7GT.. ceese 49, Aug.
HY65 HY67.. 90, Sept.
6SL7GT, 1631, 1632 1633 1634 . 100, Sept.

ULTRA-HIGH-FREQUENCIES —

APPARATUS

112-Me. Emergency Gear (Grammer). .. ......

112-Me. Emergency Transmitter, A (Grammer)

Balanced Inductive Coupling for U.H.F. (H&K)

“Bugless” 5-Meter 'I‘ranamitter, A (Barrett a.nd
Melton). .

Clompact Recexver for 112 Me A (Cha.mbers)

Compact 56-Mec. Converter, A (Goodman) .....

Experimental 112-Mec. Receiver, An (Brannin).

Inexpensive 58-Me. Exciter or Transmitter, An
(Chambers}. .

Inexpensive 112-Mc M 0 P A An (Johnson)

Lecher Wire System for U.H, Frequency Meas-
urement, A...

Low-Powered 112—Mc 'I‘ra.nsmxtter-Recelver, A
{Goodman). .

Mobile Transmxtter for 2}5 Metem, A (Cham-
bers). .

Modnlator a.nd Power bupply for the Inexpeu-
sive 56-Mec. Transmitter, A (Chambers). .....

New Miniature U.H.F. Receiving Tubes in a
58-and 112-Me. Converter, The (Grammer) ..

Simple Tone Modulation for U.HLF. Transmit-
ters (H&K). .

Sxmplg 5- and 10-Meter Transm.ltter (Thomp-
son,

Sunphﬁed I C W Operation (H&K)

Two U.H.F. Receivers Using the 9000 Senes
Tubes (Goodman). .

U.H.F. Superhet Desu;n for Improved Perform-
ance in Audio and Video Reception (Griffin). .

56-Me. Transmitter for Mob;le Work, A (Good-
man and Bubb). .
227-Me. Rig at WlAIY The

9, Dec.
14, Deo,
58, June
14, Apr,
81, Deo.

8, Feb.
36, Dec.

13, June
12, Aug.

18, Oct.
20, May
36, Nov.
18, Aug.
18, Sept.
56, Mar.

20, Feb.
57, June

10, Nov.

27, Feb.;
27, Apr.

50, Oct.
38, Aug.

ULTRA-HIGH-FREQUENCIES TESTS

Aurora DX, March, 1941..
OntheUltra-Higha.. I

.. ..47, Apr,; 28, May
36 Jan. 44 Feb.; 50, Mar.;

51, Apr.; 33, May; 42, June; 84, July; 42, Aug.; 50, Sept.;

54, Oct.; 40, Nov.; 52, Dee.

U.H.F. Contests, Fifth..................... 28,Jan.
Sixth, ....vvvvvvevvesene.e 49, Apr.
Seventh......... vev.. 36, Apr,

wighth . . 111148, Aug.s 60, Nov.
Ninth.. - 43, Nov.
U.H.F. Marathon for 1941 (Handy) 24, Jan,

WHAT THE LEAGUE IS DOING

Acting DIrectors. .. .ovoveriineneeneiiinana 34, June
Amateur Examinations in 1941 24, Feb.
Amateur Licensing............ 29, Aug.
Army Questionnaire. .. .o.ovvur.. .. eb 22, Apr.
Board Meeting, Agenda......... 27, May
Minutes....... 34, June
C.C.C. Instructorships.. 23, Apr.
Code Proficiency Statastws vev. 18, Jan.
Defense Communications Board "The.. ...7, Feb.; 22,
Feb.; 20, Mar.; 22, Apr.; 29, Aug.
Basy Renewals for Service Men .. 29, Aug.

Election Notices. .
Election Results. .

..19, Jan.; 30 Sept 21 Ot:t 22, Dec.
ve s 0022, Feb.; 20, Mar 22, Deo.

Executive Commttee Meetmgn . 18, July
Financial Statements.. 18, Jan.; 23 Apr x 18, July; 21, Oct.
League Tield Day Authomedl . 27, May
Let George Do It. . 21, Nov.
Miscellany . . ar.; 28, May; 22, Deo.
New ARRL Treasurer 17, July
New Membership Rulec e 18, July
Our Contribution to Natxonal Defense ceiins 7, Bept.
Radio in the Draft Army viieven. 19, Jan
Policing Our Bands. .e.. 21, Nov.
Bervice Records Wanted 18, Jan.; 20, Mar.
Washington Notes. vov.. 18, Jan.
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Thy oy WY

Wherever the choice of a com-
munication receiver is based on
proven performance, the HRO
is a logical selection. For the
HRO is cleanly designed for
crack operators, free from super-
fluous tubes or details, yet includ-
ing everything that can aid the
user’s skill. The HRO combines
ease of operation with brilliant
performance and superb

reliability.

NATIONAL COMPANY, INC., MALDEN, MASS., U. S. A.




Tyvpical of RCA Tube values is the RCA-
8005 Transmitting Triode de luxe, priced
at only 87 net, Designed for use as a radio
frequency amplifier and class B modwlator,

s this tube is capable of handling 300 watts

{ICAS} inbut at 5 meters!

PRODUCTION FOR DEFENSE
... COOPERATION FOR ALL/

Defense production with RCA gets first
call—and always will. Suffice to say that
a trtemendous quantity of RCA Transmit-
ting Tubes is being supplied for a wide
variety of defense needs. Meanwhile, al-
though the 1941 total of RCA Transmit-
ting Tubes supplied through our regular
distribution channels will exceed that of
last year,thereisascarcity of certain types.
We know you will understand that this
is unavoidable. We know, too, that we
can count on your cooperation during
these trying times—just as we want our
countless friends in amateur Radio to
know that they can count on ours,

RCA Transmitting Tube quality 15
being rigidly maintained. RCA publica-
tions will be kept strictly up-to-date. Ham
Tips will be continued. New data and
construction material will be supplied.
Inquiries about RCA Tubes and their
applications will be answered promptly.
Above all, research and development
work is continuing as never before.

Thus, although it may not always be
possible to supply the tubes you want
during the National Emer-
gency, RCA is still onthe job
to help wherever and when.
ever it can!

RCA BROADEAST

TRANSMITTING TUBES

RCA MANUFACTURING CO., Inc., Camden, N. J.

A Service of The Radio Corporation of America « For Canadian
prices write to RCA Victor Company Limited, Montreal
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