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FORWARD AGAIN/

"HE name United simply relabels a

perpetuated nstitution — an indomi-
table engineering group which insists on
continuing its independent trail-blazing.
United Transmitting Tubes represent, un-
der a new banner, the continuity of a
projected program of betterment in which
our engineers have played a leading role
for many years.

£

. . TYPE 303A
Up-to-the-minute laboratory equipment with floating anode

and manufacturing facilities are in use at for high insulation
the new United Electronics plant and U o t d
United Tubes embody new elements of nite
refinement. TRANSMITTING TUBES

The Graphite Anode used in every United tube was first put into successful
practice by the men who are now In our organization. The Floating Anode is
another feature which distinguishes United Tubes. These are only two struc-
tural refinements over many mvisible but correspondingly valuable improve-
ments which enhance the characteristics of these tubes. Our interest is engaged
solely in high quality tube requirements.

United Tubes are already in the hands of leading distributors in various
parts of the country. Consult them for further details or write to us
direct,

UNITED ELECTRONICS
~ COMPANY
472 Spring Street --Newark,N. J.
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CATHODE RAY

Marine 140-8

WITH BUILT-IN

OSCILLOSCOPE

"An Exclusive '"MARINE’ Feature"

Here is a transmitter designed for the Amateur, that is of such excellent design,
workmanship, quality and appearance that it has been chosen by discriminating Short
Wave Broadcast stations, governmental, airway and commercial communication agencies.

Jechnical Data

POWER QUTPUT — Conservative rating, 100 watts.
[ ]
FREQUENCY RANGE - Standard — 15,000 Kc. to 1500 Ke.

o
CATHODE RAY OSCILLOSCOPE — At a glance, over or
under modulation or distortion can be detected. Used as a per-
centage of modulation indicator, it is possible to maintain 150‘7
modulation. Either trapezoidial or envelope figures can be had.

PERMANENT NEUTRALIZATION — Neutralization which
remains permanent regardless of the antenna or frequency used.

HIGH FIDELITY AUDIO CHANNEL — The speech amplifier
has a frequency response of 30 to 10,000 cycles, + or — 1%
D.B,, with a gain of 125 D.B. which makes it ideally suited for use
with a Crystsl microphone.

BIAS SUPPLIES — Absolutely no batteries of any kind required.
- e

ANTENNA IMPEDANCE MATCHING NETWORK —
Capable of efficiently matching and transferring energy from the
final stage to the antenna.

[ ]
AUTO TRANSFORMER — Tapped in 5 volt steps from 90
to 130 volts so that the transmitter can be used with full efficiency
on any line voltage.

®
CABINET —The MARINE 140-B transmitter is housed in a
steel broadcast station 3pe cabinet rack with detachable hinged
rear door and is finished in a baked wrinkled enamel. The Bake-
lite panel finish is optional. Gloss (llustrated), satin or wrinkled
may be had.

®

GUARANTIEE
ONE YEAR UNCONDITIONAL GUARANTEE
[ ]

DESCRIPTIVE LITERATURE —Send stamp for descriptive
folder with detailed information and photographs. You will be
dst[ounded at whet we are offering at such an extremely moderote
price.

MARINE RADIO
c O M P A N Y

(Formerly L. I. MARINE & ELECTRIC CO.)
124-11 101st Ave. Richmond Hill, New York
Telephone: CLeveland 3-2400 Cable Address ;. "Elecmarine®
See our display at the A.R.R. L. HUDSON DIVISION

CONVENTION—- Hotel New Yorker, June 1
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HAMMARLUND
CONDENSERS

Are Made in A4

18 TYPES
for Every

Radio Purpose

HATEVER your con-

denser need may be —

for transmitting, receiving,
trimming, balancing, padding, an-
tenna tuning, etc., — Hammarlund
makes it in the required capacity
rating.

Eighteen different types for every
radio purpose — priced at 30 cents
to $18.00 list.

And as to QUALITY — practically
every amateur and professional op-
erator, and every radio manufacturer
throughout the world, since 1910,
has respected Hammarlund prestige.

But talk is not proof. Put Hammar-
Jund Condensers to the severest

tests and let experience demon- \\

strate how greatly they improve the

etto any circuit. ! ’
performance of any Mail Coupon for Details
Canadian Office:
41 West Avenue North HAMMARLUND MANUFACTURING CO
e Hamilton, Ontario 424 W, 33rd 5t,, New York *

[1 Check here for details of Condensers,
] Check here for new Genera! Catalog,  Check here and
attach 10¢, for new 32-page S-W Manual,

Gore Battoh. Radior

ammarlund Name..vooovososovenanaes Peessaereeesenas vhereees .

PRECIGION Address. . ..civniiiiiiniiiiiiienaes besraericaecanren

PRODUCTS
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All appointments in the League’s field organization are made by the proper $.C.M., elected by members in each Section
listed, Mail your S.C.M. (on the 16th of each month) a postal covering your radio activities for the previous 30 days, Tell

him your DX, plans for experimenting, results in 'phone and traffic. He is interested, whether you are an
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or get your QST at the newsstands; he wants a report from every active ham. 1f interested and qualified for O.R.S., QO.P.S.
or other appointments he can tell you about them, too.
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E WOULD not like to be misunderstood as

saying that there is not bad interference in
the amateur bands. It’s fierce. But we cannot
agree with those who suggest that it is just so
tough that it is impossible to do any work. The
fellows who say that are thinking back to the days
when bands were wider and the number of ama-
teurs less, yet, singularly enough, in almost every
case these remarks come from fellows who did not
themselves operate under the golden conditions
aforesaid and who did not have speaking ac-
quaintance with broad and unstable signals and
ancient receivers. If they had, and if their memory
had stuck with them, they would know that our
operating conditions to-day with a single-signal
receiver are just about as good as they ever were,
despite our growth in numbers. It is true that an
unstable signal has an impossible job of it but the
proprietor of a c.w. signal of good quality can still
do about as much work as he wants.

It seems to us that it almost boils down to this:
With a receiver that does not possess the gingle-
gignal feature one may get enjoyable operating by
working the loudest stations or the ones that are
relatively in the clear, but with the aid of a single-
signal receiver almost anybody can be worked.
In recent months we have been using at our home
station the original model of the 5-tube single-~
signal receiver described in our issue for April of
1933. It doesn’t use a crystal filter; it employs
regeneration in its one if. stage to obtain the
single-signal effect and actually was rebuilt from
8 3-tube autodyne. We have had some interesting
experiences with this receiver in the 7-megacycle
band. A few nights ago we worked a W9 in Wis-
consin for an hour and three-quarters through the
busiest part of the evening, and copied him solid.
His input was 110 watts. It was a coolish evening
and in the house next door an invalid lady had
gone to bed with a heating pad. The miserable
thing (the pad) had a defective thermostat which
was letting fly a raucous noise every alternate
second. Not twenty feet from the end of our re-
ceiving antenna, it made an R9 rumpus over the
whole tuner—without the sniggle-snooper. Sim-
ply by cranking up the boondoggle, the signals
poked their heads above the noise and work was
readily possible that would have been absolutely
unbelievable with an autodyne receiver or an
ordinary superhet. Just to prove that there was
nothing freakish about this we turned around and

worked a W4 in Tennessee for a solid hour, solid
copy, through the same racket. On another eve-
ning we were ligtening to the splendid signal which
the well-known CT2BK generates with an input
of only 20 watts on 7000 ke. About 2000 feet from
our location another member of the QST staff has
a juicy transmitter with an input of 800 watts to
the final. When he opened up on a frequency dif-
fering from CT2BK’s by but 3 ke. we were our-
selves amazed to discover that we could still copy
almost all of the latter. Twenty watts 2000 miles
away in the Azores, 800 watts 2000 feet away,
frequency difference 3 ke.! Without sniggling
there wasn’t a smell of him. Through this same
local interference we have successfully kept
schedules with a comparable station in Chicago
having a frequency difference of only about 900
cycles. The regenerative S.8. receiver under these
extreme circumstances does not by any means
eliminate the interfering signal but it holds it
down, prevents it from plugging up the receiver,
and enables the trained ear of the ¢.w. man to
complete a job that otherwise would be com-
pletely hopeless. It is of course well known that
the crystal 8.8. receiver at maximum selectivity is
capable of beautiful discrimination between sig-
nals of comparable strength if they differ in fre-
quency by even as little as a few hundred eycles.

For ’phone work the 8.S. with variable selec-
tivity is similarly a boon. Accepting only so much
of the signal as is essential for intelligibility, it re-
jects the rest and provides communication under
conditions where a ‘“‘high-quality” receiver yields
its owner only a sick headache. It is simply nof,
understandable that in the highly-congested
’phone bands most of the ‘phone men do not use
selective receivers but still cling to types designed
for broadeast reception.

We badly need more room. We shouldn’t have
to operate under such great congestion that only
super tuners enable satisfactory work. But while
conditions are what they are, we ought to take
fullest advantage of technological aids. The
Single-Signal receiver is Q8T"s chief contribution
to the modern attack on QRM. Apparently not
every amateur is able to learn to operate a S.8.
receiver properly. Not everyone can afford to buy
one of the many manufactured versions. But the
regenerative model in particular is inexpensive
and can be built at home. We don't believe that
this little receiver is properly appreciated. With a

June, 1935
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little experience it will do really marvelous things
by comparison with the straight superhets and
autodynes.

With that selectivity and the trained ear and
sense of adjustment upon which the radio amateur
prides himself, almost anything is possible. Some
of us have been radio amateurs for twenty-five
years or more and have worked through every
phase of the changing QRM problem. We must
admit that in the days of kilowatt syncs and
Paragon regenerators, each the last word in its

field, no such work was possible as to-day; inter-
ference made it wholly impracticable. The same
thing was true in the ¢.w. days of 1928 for, despite
the wider bands, QRM got the better of our un-
stable sigs, poor notes and unselective receivers.
To-day with a 8.8. receiver we can work more
stations in an evening or work one station a
longer period of time, keep more schedules or
raise more desired stations—do more desired
things rather than random things—than ever be-
fore in the history of amateur radio. =&. B. W.

Stratosphere Balloon Radio Tests

UNDER the auspices of the National Geo-
graphic Society and the Army Air Corps,
preparations are being made for a stratosphere
balloon flight shortly after June 1st. Capt. A. W.
Stevens, who participated in last year's flight,
will be in charge, and Lyman J. Briggs, Director,
Bureau of Standards, Department of Commerce,
Washington, is chairman of the Advisory Com-
mittee. Besides a separate radio transmitter for
communication purposes, the balloon will carry
two ultra~high frequency transmiiters, which will
send out signals continuously for the sole purpose
of observation and measurement at various dis-
tances. The flight should give a unique oppor-
tunity to observe the transmission characteristics
of these frequencies from unusually great alti-
tudes.

The._ transmitters, with vertical doublet an-
tennas, will be suspended below the gondola. The
frequencies will be 55.0 and 108 me. just below
the low frequency edge of the band. A 1000
eycle continuous tone modulation will be used, to
facilitate reception without use of an oscillator
in the receiving set. From the ceiling, it is planned
to drop the w.h.i, transmitters by parachute. It is
important that each observer make his measure-
ments during as much of the time as possible that
the transmitters are in operation. The following
information would be desirable from stations suc-
ceeding in receiving the balloon signals.

(2) Location of receiver.

(b) Description of receiver and antenna used.

(¢) Intensity of signal received at five minute

intervals or oftener.

(d) Noise level.

(e) Fading of signal noted.

{f) Any other phenomena or matters of inter-

est.

A matter of some concern is the question of
interference by super-regenerative receivers tuned
to the balloon transmitter frequencies. Several
official receiving stations will operate utilizing
sensitive superheterodyne receivers and A.R.R.L.
is going to call on its affiliated clubs and Section
organization in North Dakota to establish guard
zones of about a fen-mile radius about these

receiving stations as soon as their location is
known within which distance observers will re-
frain from reception of 55 and 108 mc. Also ama-
teurs are earnestly requested to refrain from
transmitting on neighboring frequencies through
the period of the flight to avoid possible difficulties
or interference with the official records, which
could not be duplicated.

The balloon will take off from the vicinity of
Rapid City, South Dakota, probably in the early
morning, and is expected to drift southeast, reach-
ing its maximum altitude about noon in the
neighborhood of North Platte or Grand Island,
Nebraska, 400 miles from the starting point. It
should be possible to receive satisfactory signals
for some distance bpyond these points; the
horizon distance at maximum altitude will be
about 350 miles. A major purpose of the tests is
to determine how much farther signals may be
received, and, insofar as possible, with what in-
tensity. It seems worth while to listen for the sig-
nals at all points in the U. 8. west of Chicago.
The recording of the received intensity, or the
metre fact of reception, at a number of places, and
co-relation with the height of balloon, should
present data of considerable interest. The Bureau
expects to have equipment for measuring the
intensity of the received signals at two places,
Rapid City, S. D., and Grand Island, Neb.
The widest possible participation of all amateurs
with uw.h.f. receiving equipment is desired. It is
requested that amateurs and others avoid trans-
missions on nearby frequencies at the time of the
flight. Reports should be sent to L. J. Briggs,
Director, Bureau of Standards, Washington, D. C.

- B, B H.

Hudson Division Convention

Place: New York City
Date: June 1st.
Hotel: Hotel New Yorker.

DON'T FORGET!

8

QST for



A Complete 20-Watt 'Phone Operating on
[10-Volt D.C. Mains

lustrating the Wide Adaptability of the New Gas Triodes in
Audio- and Radio-Frequency Circuits

By P. L. Spencer,* WIGBE; and R. M. Purinton,*¥ W2ICU

The experimental transmitter described in this article, employing the new RK-100 mercuryvapor type triode
tubes in a variety of practical applications, illustrates the adaptability of the new tube to typical circuit ar-

rangements and suggests the opening u
tended especially as a model
frank
of the
able fortransmitter operation.—~EDITOR.

of new fields for amateur experi ton. The tr
or complete reproduction but employs the simplest type of construction for the
urﬁmse of showing the extent to which usual practice can be used in handling the new tube. It will be
ighest immediate interest to the many amateurs handicapped by having only 110«wolt d.c. supply avail-

itter is not in-

HE amateur building his first transmitter

to-day has a choice of equipment and tubes

whieh, placed end to end, would permit him
to tap messages from coast to coast with a ham-
mer—never minding the r.f. So we may think, at
least those of us who live in areas supplied with
a.c. But the picture hasn’t been so bright for the
man whose QRA is in a d.c. district of one of the
large cities or in a locality equipped with & small
110-volt d.c. light plant.

Elsewhere in this issue of QST is described a
new tube, just released from the laboratory,
which is designed to help the amateur with a 110~
volt d.c. power source. The RK-100 gas triode (or

The writers, with the new tubes available and
prompted by that same curiosity which makes
eight out of ten amateurs rebuild on a regular
semimonthly basis, decided to give thema teston
14-megacycle ’phone in & transmitter that would
do business on 110-volt d.c. plate supply—first
with conventional a.c. supply equipment at West
Newton, Mass., and then in New York City on
the 110-volt d.c. mains prevailing in sections of
that metropolis as it does in many other business
districts.

THE TUBE AND THE CIRCUIT
Examination of the RK-100 characteristics in-

THE BREAD-BOARD R.F. SECTION ASSEMBLY OF THE EXPERIMENTAL TRANSMITTER USING
RK-100 MERCURY-VAPOR TUBES IN ALL THREE STAGES
The 7-mc. crystal oscillator is at the left, buffer-doubler in the center, and 14-mc. output stage at the right. The resistor
lamps and fuse blocks, not shown, are connected in the 110-volt d.c. supply leads.

perhaps it should be called a tetrode, because it
really has four elements) can be operated directly
from the 110-volt d.c. socket.

*85 Adena Road, West Newton, Mass,
** 161 Moorland Drive, Scarsdale, N. Y.

dicated the same general parts line-up might be
used as for a transmitter with conventional high-
vacuum triodes. Of course crystal control was
voted essential. The next step called for a doubler-
buffer stage and then a final with two RE-100
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tubes in push-pull. It was estimated that the
power input to the final would run around 30
watts. For plate modulation that meant 12 watts
or 50 of audio power with just one way to get it at
110 volts d.c.—more REK-100's in the audio
system. Most ham transmitters—like Topsy—
just grow up. This one is no exception except for
the fact that the audio inter-coupling trans-
former is connected ‘“backwards.” While that

BUFFER-DOUBLER

K 100

effective cathode, combined with the small spac-
ing of the elements, provides an exceptionally low
plate impedance. In the load ecircuits of this trans-
mitter, therefore, the only unusual factor to be
taken into account is the low plate impedance
characteristie. It will be noted from the circuit
disgram that in the r.f. section the plate connec-
tion to the erystal oseillator is tapped down on the
plate coil, and that in the final stage the plates

R F.POWER AMP
RK-100

Ant,

[ -
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o
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jov.n.e, 2. 70 MOD.

FIG. 1—CIRCUIT OF THE R. F. SECTION

C1—20-ppfd, max.
Cy-—100-ppfd, mica.
Cyg—0,002-pfd. mica.
C4—-18-m4f . neutralizing.
Cs—0. Ol-pfd mica,
Ri~—~75-watt 110-v.lamp,
Ry--250-0hm rheostat, 200-ma. max. (10 watt),
R3—100-o0hm rheostat, 400-ma. max. (15 watt).
R¢—3000-0hm 2watt,
Rs—474-0hms (approx.) 2.5 amp. (See text).

happens accidentally now and then, this time it
is deliberate and an advantage, as will be pointed
out later.

The RK-100 tube contains mercury vapor. It
might be expected, therefore, that there would be
some radically peculiar circuit connections, or at
least that the circuit would deviate considerably
from conventional circuits used in amateur equip-
ment. This is not the case for the simple reason
that the plate, grid and cathanode or effective
cathode are so close together that ionization of
the mercury vapor cannot occur between them.
The grid or input circuit to the RK-100 operates at
a fairly high impedance just as it would with a
high vacuum tube. Similarly, the plate circuit im-
pedance is in no way affected by the presence of
ionized mercury vapor at the center of the tube.
However, the unusually large surface of the

REC1—Midget r.f, choke (Hammarlund or National).

RFCz—R.f. choke with current cagamty of 300 ma. (May
be omitted in cathanodes.

Lx—ls}f turns No. 20 enam., 1Y4-inch diameter, winding
ength 134 inches.

L3914 turns No, 20 enam., 1%4.inch diameter, winding
length 114 inches.

Lz~ turns 3/ie-inch copper tubing 2-inch diameter by 4
inches long.

L3

are connected in from the end of the plate tank.

Fig. 1 gives the circuit of the radio frequency
section of the transmitter, the connections and
resigtance values being proper for operation at
110 volts d.c. In the first layout, which used a.c.
and rectified a.c. for operation, there was but one
difference. The heater circuits were operated from
a 6.3-volt transformer with the center tap con-
nected to B-minus. Tests were made with the
cathanode ionizing voltage taken both from the
d.c. plate supply and from s separate 24-volt rec-
tifier similar to the type used for theater storage
battery eliminators. With a Variac connected in
the primary of the plate supply unit, it was pos-
gsible to vary the plate voltage to the whole trans-
mitter over a range of from 110 volts to 500 volts
d.c., although in the tests on the air with the
transmitter the plate voltage was kept at 110
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volfs and adjustments were made with the effec-
tive cathode resistors or rheostats for maximum
power output.

Just to make it harder, the erystal stage of the
transmitter operates in the 40-meter band. Refer-
ence to the characteristic
curves for the tube indi-
cate that it is very easily
excited. With an amplifi-
cation factor of approx-
imately 50 and plate
resistance which may
vary from approximately
400 ohms down to 80
ohms, depending on the
bias used, the mutual
conductance is extremely
high. As would be expect-
ed from these character:
igtics, it was the writers’
experience in construct-
ing the transmitter that
the RK-100 is more

this adjustment might be found to differ slightly
hecause of length of leads and capacities between
leads.

The plate tank circuit is similar to the circuit
which would be used with any high vacuum tubbks

easily driven by the crys- rHESPEECH AMPLIFIER AND MODULATOR UNIT OF THE TRANSMITTER,

tal than any other oscil-
lator tube employed in
the regular transmitters
at either station. To
satisfy the low plate impedance of the tube, it was
found desirable to connect the plate of the erystal
oscillator tube to the plate tank coil at a point
about half-way between the high- and low-voltage
ends of the coil. The connection for excitation
to the following stage was placed at the mid-
point also. Although this point was chosen arbi-
trarily, it was found to give very satisfactory
results and no change was made. The oseillator
plate current varies exactly as it does in a high-
vacuum tube when the plate tank eircuit is tuned.

The doubler-buffer stage is conventional in
every respect. The grid-bias cireuit is completed
to the effective cathode through a small radio fre-
quency choke and by-pass condenser. Battery
biag of 27 volts negative is applied to this stage
between the lower end of the radio-frequency
choke and the supply terminal carrying positive
voltage for the ionization of the space between the
effective cathode and the cathode of the tube. The
plate tuning coil is tapped at the center for the
plate supply voltage and at the ends for excitation
connection to the final stage.

The final push-pull stage has its grid-bias cir-
cuits completed through small radio-frequency
chokes and is supplied with negative bias of 27
volts from C batteries. This stage operates as a
“straight’” amplifier on 14 me. and therefore re-
quires neutralization. The neutralizing condensers
are midgets, double-spaced seven-plate units
with a maximum capacity of approximately 35
uufd. In tuning the transmitter it was found the
tubes were properly neutralized with the econ-
densers set at half capacity. In another layout

THE INPUT STAGE BEING AT THE LEFT AND OQUTPUT AT THE RIGHT

Operated directly from 110wolt d.c. mains, it delivers 12 watts or more of audio
power with double-button carbon mike input. The battery at the left is for the micro-
phone, bias supplies and dropping resistors being separately mounted.

except for the fact that the plates are tapped in
from the ends of the tank. In this particular case
it was found that the power output was maxi-
mum when the plates were connected in on the
second turn from each end. The antenna used in
the tests on the air employed single-wire matched
impedance feed. The antenna tap was connected
to the final tank at a point which gave proper
loading with no evidence of standing waves on
the feeder.

In Fig. 1, resistance Ry is a 75-watt 110-volt
lamp. This drops the line voltage from 110 volts
to approximately 15 volts d.c. for ionization of the
space between the cathanode and the heated
cathode. Resistor Rj is a variable unit used to
drop the 110-volt d.c. supply to 6.3 volts for the
tube heaters. Reference will be made later to the
value of this resistor.

It will be noted in Fig. 1 that the cathanode
elements in the tubes are fed through radio fre-
quency chokes. These radio frequency chokes
should be capable of passing at least 300 ma. The
necessity for them is questionable and if the
transmitter were to be built again, they would be
omitted experimentally in the new layout. Their
use in this transmitter was based on the desirabil-
ity of eliminating any possibility of radio fre-
quency current in the effective cathode eircuit.

AUDIO CIRCUITS

Fig. 2 shows connections used in the speech
amplifier and modulator of the transmitter. Three
transformers are employed, two of them con-
nected in the conventional manner. The first
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transformer, T, is a standard microphone input
transformer for a double-button microphone. The
speech amplifier tube, also an RK-100, operates
with 2 negative grid biasof 4.5 volts from a C bat-

becomes evident at once when the match be-
tween the secondary of the modulation trans-
former and the actual load is considered. Figuring
the input to the final r.f. stage at 100 volts plate

TO FINAL R.F.
STAGE B+ TERMINAL

MODULATOR

% SPEECH AMP, (&) Tz
Mie. 5%
UL
THREE HEATERS IN
PURALLEL AT 6.3V,
H H
od
T p
ricloo  B2% T U Swikeh o
Re 3 in order
24 below
1
24, B4
soW 1oV,
9, o domp +
¢ =10V, D.C. e 1ov.
4%2v. £C" 4V, 4%V, D.C.
¥C” 4%V,

FIG. 2—THE SPEECH AMPLIFIER AND MODULATOR CIRCUIT

Ti—Input transformer. Double button microphone to
single grid.

Ty—Interstage transformer. Class-Binput, splitsecondary,
Usual “secondary” windings connected in parallel
for plate circuit. “Primary” used for following
push-pull grid circuit. (See text).

‘Ts3—Modulation transformer. Class-B output suitable for

tery. The intermediate coupling transformer, 7',
is & Class-B input transformer designed originally
for coupling two Type 2A8’s to the grids of two
203-A tubes. It is unnecessary to use s trans-
former as large as this one, but this particular
type happened to be available and, since it had
the proper connections, it was used. It will be
noted that the normal secondary winding has
been used for the plate circuit of the speech am-
plifier tube and that the primary is connected to
the following grids in the modulator stage. The
secondary on the transformer was split, permit-
ting conunection of the two secondary sections in
parallel, with resulting reduction in impedance
on the plate side of the transformer. On the grid
side the *“B-plus” connection is used for “C-
minus,” and the two “plate” ends are connected
to the grids of the modulator tubes.

The modulator stage is also operated with the
grids biased at negative 414 volts by a “C” bat-
tery, and with the plates connected to the plate
terminals on a standard Type 46 Class-B output
transformer, T3 This transformer, which hap-
pened to be made up with two separate secondary
windings, was connected so that the two second-
aries were in parallel, providing a load resistance
of approximately 4000 ohms for matching pur-
poses. The experimental nature of this transmitter

46's (See text).
R1—250-0hm rheostat, 200-ma. max. (10 watt).
Ra—100-0hm rheostat, 400-ma. max. (15 watt).
R3—50-0hm 200-ma. max. (5 watt).
Re—50-watt 110-v. lamp.
R5—-100,000-0hm potentiometer (Volume control).
Re—66.6 ohms, 2-amp. capacity (See text).

and 250 ma. maximum, the load resistance is 440
ohms. The result of this mis-matech is a presum-
able loss in power and it might be expected that
the quality would be affected also. However, in
the test of the transmitter on the air, the stations
worked reported the quality as exactly like that
of the main transmitter.

In Fig. 2 the resistor designated B4 is a 50-watt
110-volt lamp, used to drop the 110-volt d.c.
supply to approximately 15 volts for the cath-
anode circuit. Resistor R is the series unit used to
drop the voltage from 110 volts d.c. to 6.3 volts
for the heaters of the three tubes in the speech
amplifier and modulator section. The value of
this resistor for different tube combinations is
covered in the section to follow.

HEATER SUPPLY

Practically all 110-volt d.c. lines operate at
fluctuating voltages running between 120 volis
and 105 volts. Because of this variation, it is es-
sential that the tubes operated from the line be
run. at approximately 6.3 volts for the average
line-voltage value. It is almost essential that the
filament voltage be mesasured with a reliable
meter kept permanently in the circuit. Fortu-
nately, d.c. meters of this type are cheap and are

{Continued on page 68)
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Air-Mass Conditions and the Bending of
Ultra-High Frequency Waves

New Light on How 5-Meter Signals Are Transmitted Over Long Indirect Paths

By Ross A. Hull*

Since the establishment of istent co

larly observed and the strength of

to us on a

ication between Boston and West Hartford amateur stations
last August, first reported in Qctober 1934 QST, the transmissions of 56-mc. DX stations have been regu-
Iffccial signals from WIXW at Blue Hill have been photographically
recorded at West Hartford by Ross Hull. From the beginning of this program an effort was made to account
for the apparent ability of supposedly quasi-optical waves to travel such unexpected distances with a
consisten? denyinﬁ freak conditions; and to explain the fading and other effects that were previously strange
the ultra-high frequencies. The finding of some correlation between humidity conditions and signal
behavior early in the program, as mentioned in December 1934
the simultaneous weather and general meterological conditions.
groups at Harvard University and Massachusetts Institute of Technology, as well as other workers, Associate
Editor Hull has been enabled to establish for the first time the direct relationship b
in the lower atmosphere and the transmission of u.h.f. radio waves beyond the horizon. The substance of this
article, is from a paper delivered by Hull at the recent Washington meeting of the U.R.S.1. and L.R.E. It is not
unreasonable to expect that this result of amateur radio activity will open up new avenues, not only in radio
communication, but also in meterological studies related to weather forecasting.—EDITOR

ST, led to more thorough investigation of
ith the splendid cooperation of scientific

air-mass ph

work over short distances on the ultra-

high frequencies did not reveal consistent
performance calling for a modification of our first
ideas concerning the propagation of very short
waves. According o the accepted theories, the
lower atmosphere should give us some bending by
refraction; but this bending, together with the ef-
fects of diffraction and reflection, should allow
ultra-high frequency signals to travel over paths
extending only slightly beyond the line of sight.
The extent of the bending, as computed by many
workers, would be such that the ray should fol-
low a trajectory having a radius of curvature 4 to
5 times that of the earth’s radius.

Our first indication that something was amiss
with this concept resulted from the exchange of
strong signal&! on 60 me. between West Hartford
and Boston over paths of approximately 100-mile
length, requiring & much smaller equivalent
radius of curvature (approximately 60 per cent. of
the earth’s radius). This extraordinary bending
would not have been noteworthy had it oceurred
only on isolated “freak” occasions. When it
served to give us daily communication with Bos-
ton over a period of months, and even enabled
frequent contacts with more distant northerly
stations and with stations in the New York area,
it was apparent that some of the agsumptions in
the current theory were incomplete. Obviously,
the whole problem was worth restudying.

The contours of Fig. 1 give us some ides of three
of the paths and the amount of bending
involved. Other longer paths, to be mentioned,
are similar in that the same ridges of hills must
be crossed.

* Associate Editor, QST.
1 First reported in QST for October, 1934.

| ) NTIL recently the routine experimental

SUMMER TESTS

The most surprising effects observed during the
first few days of communication between West
Hartford and the Boston area were the extremely
high signal level obtained on oceasions, the pro-
nounced diurnal change, resulting in low signal
level around noon, and the marked fading, which
would sometimes vary signals from[R1 to R8 in,
say, five minutes. Unquestionably we were ex-
periencing something quite different from the ex-
tremely rapid and very slight variations reported
by other workers. As the test period progressed,
however, it became more and more conclusive
that we were dealing with phenomena by no
means abnormal. The recurrence of good trans-
mitting conditions almost every evening caused
us to attempt a much closer examination of the
whole question. On August 20, Dr. C. F. Brooks
of the Blue Hill Observatory provided the facili-
ties of W1XW for special schedules each morning
and night. Then, on August 25, WiHRX, at
Middleton, Mass., erected a directive array and
wmaintained morning and evening schedules. The
observation of signals from these two stations, in
particular, showed that communication could be
maintained quite reliably. It is interesting to note
that WIHRX, located some 13 miles farther than
Blue Hill from West Hartford, and at an eleva-
tion approximately one-third that of Blue Hill,
maintained a higher and more consistent signal
level than the nearer station. We believe that the
superior performance of WIHRX was due almost
entirely to the gain made possible by his directive
array.

During this test period with WIXW and
WI1HRX, and, for that matter, during the entire
nine months of observation, & search was made
each morning and evening for signals from any of
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FIG. 1—VERTICAL CONTOURS OF THREE OF THE PATHS DISCUSSED IN THE TEXT

In plotting these contours, the scale used for elevations has been increased ten
times ond the scale used for the radius of the earth decreased ten times. In this way,
irregularities of the contour are made more apparent. With this distortion, however,
a straight line on the actual path remains a straight line on the contour drawing.

Path 1 (upper) is that between Cambridge, Mass., and West Hartford (98 miles
a path over which frequent schedules have been maintained with WIFQV loc
at Harvard University. The intervening ridge of hills is 1200 feet high. This, together
with the low elevation of the Cambridge antenna, calls for an eguivalent ray path
having a radius of curvature approximately 62 per cent. of the earth’s radius. This
puath resembles very closely those between Hartford and the majority of Boston
amateur stations. It is also similar to the path between West Hartford and W1HRX
at Mi Mass,, except that in the latter case, the Boston area station is approx-
imately 13 miles farther north and about 50 feet higher. This path represents an
approximate curvature of 58 per cent. of the eartl’s radius.

Path 2 is that between West Hartford and the Blue Hill Observatory of Hervard
University located near Milton, Mass. (93 miles), The most serious obstruction alon,
this contour is a ridge of hills approximately 800 feet above sea level, The curved pati
joining the two stations and clearing the intervening terrain has a radius of curva-
ture ap(froximately 68 per cent, of the earth'sd Ta ius. Notwithstanding this pro-

nounced curvature, signals have been exchange: the two points on 234 out
of the 239 days on which transmissions were made.

3 is that between West Hartford and Yonkers, New York (88 miles). Because
the obstructing hills are near the West Hartford end, the ray clearing the major ele-
vations requires an equivalent radius of curvature of less than 50 per cent. of the
earth’s radius. This very pronounced curvature undoubtedly explains the inferior
performance obtained relative to the performance with Boston stations. It, never-
theless, represents an example of the extent to which ultra-high frequency waves
can be bent under particular circumstances.



the low-lying amateur stations in the Boston
area. As we will presently show in chart form,
signals from these stations were heard at frequent
intervals. We soon found that conditions permit-
ting reception of the low-altitude stations did not
necessarily coincide with the highest signal peaks
from the more elevated station, W1XW. This
point is considered to be of some importance. A
further observation at this time was that the very
highest peaks of signal level were, almost invari-
ably, a prelude to precipitation and a reversal of
weather conditions. It was during these pre-
storm periods that the best communication was
had with such stations as W1XZ at Seabrook,
New Hampshire, W1XR on Mt. Washington and
W2CUZ, W2AG and W2EKC and W2JN in
Yonkers, New York, and Montelair, New Jersey.
It was on one such occasion that the West Hart-
ford signals were heard strongly by Mr. H. 8.
Shaw, W1FQA, operating portable equipment on
Cadillac Mountain, 1000 feet above sea level and
282 miles from West Hartford. It also beeame
notable at this time that the worst signal fluc-
tuations occurred on hot days when the atmos-
phere was most turbulent and at certain periods
during the passage of storm fronts.

As winter approached, the intervals of very
high signals became more widely separated and
more clearly defined. Further, the relation be-
tween the stormy periods and the rise of signals
became much more noticeable.

WINTER CONDITIONS

During November and December, occasional
recordings® were made of transmissions from
W1XAV at Squantum, Mass., and of the tone
signals from W1XW. These recordings showed a
general trend towards high signals in the early
hours of the morning and revealed many shor
periods of high level which would not have been
noticed in the normal routine of morning and
evening schedules. In January it was decided to
explore the diurnal changes in transmission be-
tween Hartford and Boston and to attempt to
define the particular weather conditions involved
in the enormous changes in signal strength which
occurred. Dr. Brooks of the Blue Hill Observa-
tory responded immediately to the request for
hourly tone signals day and night; and, because of
his cooperation, it has been possible to make sub-
stantially unbroken recordings from early Janu-
ary to the present time.

When two months of recordings had been
completed, the data were studied closely in con-
junction with meteorclogical data supplied by the
Blue Hill Observatory, the Meteorological De-
partment of Massachusetts Institute of Tech-
nology and the U. S. Weather Bureau. As had
already been observed, a relationship between
storm conditions and strong signals was shown.

2 A description of the photographic recorder appeared in
the Maxch, 1935, QST.

As had been anticipated, this general relationship
resolved itself more specifically into an intimate
connection between periods of pronounced tem-
perature inversion® in the lower atmosphere and
periods of high signals. That is to say, a layer of
warm air overrunning colder air, invariably ac-
companied good transmission periods. Since the
conventional weather information contains no
values for these temperature inversions, a study
was undertaken of the meteorographic data made
available by the Massachusetts Institute of Tech-
nology and the U. 8. Weather Bureau as the out-
come of their “Free Air” airplane flights. Exten~
sive additional material was made available by
Dr. Brooks covering the temperature differences
(temperature lapse rates) between low-altitude
meteorological stations in the vieinity of Boston
and the summits of Blue Hill and Mount Wash-
ington. The study provided undeniable evidence
of a cloge relationship between small lapse rates
and high signals. The lapse rates shown by the
airplane records provided particularly striking
evidence of this correlation, notwithstanding the
appreciable distance which sometimes separated
the region in which the flight took place and the
path over which the signal measurements were
made.

While an attempt was made to isolate one par-
ticular layer in which the order of temperature
inversion followed the signal level, the procedure
proved futile. On one occasion, the steepest region
of inversion would be, perhaps, between altitudes
of 500 and 1000 meters. On other occasions, with a
similar order of signal level prevailing, the steep-
est inversion would be found between 1000 and
2000 meters. In still other examples, the signifi-
cant inversion would extend from the surface to
1000 meters. Generally speaking, ¢t appears that
an extenstve sub-normal lapse rate anywhere in the
region between 300 and 2600 meters ts accompanied
by a high 60-me. signal level over the path between
West Hartford and Blue Hill.

Having established a relationship between
lapse rate in the lower atmosphere and signal level
for the period during which hourly signal meas-
urements were made, the next step was to view
the entire period of observation in terms of the
prevailing air masses. This study was made possi-
ble through the cooperation of Dr. H. C. Willett
and Dr. Karl O. Lange of the Meteorological
Department of the Massachusetts Institute of
Technology.

The work was complicated by the fact that,
during the warmer months, the identification of

3 In a “normal” atmosphere, the temperature of the air
decreases steadily as the elevation above the earth is in-
creased. This normal temperature gradient gives a drop in
temperature {or lapse rate) of approximately 1 degree Fahr-
enheit for each 300 feet of elevation. When the temperature
fails to drop as rapidly as this, a temperature inversion ia
said to exist. In some of the instances discussed, the temper-
ature of the air actually increased 10 degrees centigrade in
the first 1500 meters above ground.
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discrete air masses is not aiways possible. Never-
theless, the periods of highest signal level were
found to be associated with an atmospheric
gtructure involving a layer of moist, warm
tropical air overrunning a shallow layer of dry,
cold polar air. In the warmer period, this associa-
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not fail during the period of schedules. Numerous gaps are

n,
from WIFQ‘;‘
tempted. Signals from the Boston area amateur stations
ciably during the co

tion was by no means infallible but it became ap-
parent that signals dropped to their lowest levels
during the existence of a homogeneous air mass
having a temperature lapse rate approaching the

G

FIG, 2—PROVIDING A GENERAL PICTURE OF COMMUNICATION EFFEC-
TIVENESS ON 60 MC.BETWEEN WEST HARTFORD AND THE BOSTON AREA
From the section at the upper left, we see that contact with WIHRX (111 miles) did

but most_of them correspond to days on which no schedules were at-

Ider months. The reliability of the more elevated station W1
obvious. Only five of the gaps represent days on which communication failed.

normel. 1% became clear, also, that what are
known as subsidence and nocturnal inversions
forming in slowly moving air masses played a part
in maintaining the higher and more consistent
signals characteristic of the earlier summer
period of this program.

With the approach of
the colder weather and
the accompanying sim-
plification (for the
weather man) of the
process of segregating
air masses, the general
correlation became
quite striking. From
late October through
the entire winter pe-
riod, Iow signal levels
invariably prevailed
during the presence of
fresh polar air, As this
air mass became modi-
fied by subsidence and
isolational heating,
small increases in signal
level could be seen. The
well-defined high pe-
riods, however, oe-
curred only upon the
intermingling of air
masses of different
types, the signal in-
crease being particularly marked on all oceasions
when a prevailing cold, dry polar air mass was
overrun by warm, moist air from the tropical re-
gions. In such cases the signal level would increase

0
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are seen to thin out appre-
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rapidly as the tropical air reached down
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coincident with the complete inflow of the rela-
tively homogeneous tropical air mass or, on the
other hand, with its displacement by the out-
break of fresh continental polar air.

THE RECORDS

It would be well at this stage to examine some
typical examples of these phenomena in graphical
form. Fig. 2 shows the trends exhibited by various
signals under observation during the period of the
program. The order of reliability of the signals
from W1XW is seen. The actual reliability is even
better than that indicated, since some of the
smaller gaps represent days on which no sched-
ules were attempted. The block at the upper left
of this diagram shows the performance obtained
during the period of morning and evening sched-
ules with WIHRX. This period of communica-~
tion was perhaps the most reliable sequence of
all. The remainder of the upper curve illustrates
the strength of signals from W1FQV at Harvard
University and the occasions on which they were
heard. This section ig considerably misleading
since unbroken daily schedules were not main-
tained. The center chart shows the periods at
which low-lying amateur stations in the Boston
area were heard at West Hartford. The thinning
out of these signals during the winter months is
apparent. The regularity with which low-lying
stations were heard during the warmer months is
considered to be the result of the prevalence at
those times of very strong and low-lying tempera-
ture inversions caused chiefly by radiational
phenomena and the effects of sea breezes. It is
noted that these low-lying stations were heard,
during the winter, only on occasions when the
significant inversion was known to be at » very
low elevation. The progress of the present season
has, on the other hand, already provided us with
zood signals from the amateur stations on ocea-
sions when the major “air mass” inversion was ab
a high level but when it was accompanied by a
secondary very low inversion of limited geo-
graphic dimensions. The higher signal levels ob-

tained during the summer are considered to be
related to the higher specific humidity prevailing
during that season.?

Fig. 3 and Fig. 4 following it are examples se-~
lected from many graphical studies made in the
attempt to correlate temperature lapse rates and
signal levels. In the first example, the lapse rates,
as measured in the M.I.T. meteorological airplane
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Janwary 13 to| March 16, 1935
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FIG. 6—~SHOWING THE MANNER IN WHICH
SIGNALS VARY DURING THE COURSE OF
THE DAY

In this curve, the average level of the recorded signal is
plotted for each hour.

at Boston, are plotted against the mean signal
values obtained during a period including three
hours before and after the time of the flight. The
arrows adjoining the various values of lapse rates
represent the direction in which a correction
would be applied in taking into account the in-
fluence of the prevailing humidity. It is of interest
to note that in each case a consideration of water
vapor content would improve the apparent cor-
relation. Numerical treatment of actual at-
mospheric density gradients and refractive in-
dexes has not been attempted at this stage chiefly
beeause of the known irregularity of humidity
measurements made under the conditions met
with in “free air’” ascensions.

Tig. 4 shows the result of an attempt to estab-
lish, for the same period, a correlation with
the lapse rates measured at Mitchell

MEAN LAPSE RATES T0 1500 METERS AT EAST BOSTON
VS, ESTIMATED SIGNAL LEVELS OF WIXw
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Field (100 miles southward from West
Hartford). This study, in conjunction
with the example just discussed, pro-
vides an illustration of the wide geo-
graphic extent and similarity of many
inversions during the winter period. Simi-
lar attempts to obtain the three-cornered
relationship between signal levels and the
lapse rates at Boston and Mitchell Field,
for the warmer periods, were rarely as
successful. The Boston lapse rate, how-

>
LAPSE RATES €

OCTOBER 1934

FIG. 5~0ONE SAMPLE OF SIMILAR CORRELATION BE-
TWEEN SIGNAL LEVEL AND LAPSE RATE DURING

THE EARLIER PERIOD OF THE WORK

Both signal and meteorological data for the warmer months

are, unfortunately, fragmentary.

3 ever, continued to exhibit a very ciose
relationship with the signal level, as is
indicated in the few examples given in

4 The mean water vapor content of the air at
ground level at Boston is approximately 5.17 times
greater in July than in February.
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Fig. 5. It is to be regretted that *“free air” data, CONCLUSIONS

and, particularly, precise signal data for the early ‘This preliminary qualitative survey, over these
hours of the morning are unavailable for August particular indireet paths, shows that stratifica-
and September. tion of the lower atmosphere is very frequently

Plig. 6 represents the mean signal level for the responsible for an order of bending of ultra-high
various hours of the day during January, Febru- freqiiency waves considerably greater than that
ary and March. This diurnal curve, it will be accounted for in snalytical studies of atmospheric
seen, happens to show a close resemblance to the refraction. The assumption, in such studies, that
known diurnal varistions of lapse rate, surface the atmosphere is normally homogeneous, with a
temperature and surface humidity. Mr. Green- uniform water vapor gradient and a steady tem~-
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FIG. 7—THE INTIMATE RELATIONSHIP BETWEEN CONDITIONS IN THE LOWER ATMOSPHERE AND

SIGNAL STRENGTH IS SHOWN IN THIS TRANSCRIPTION OF SIGNAL RECORDINGS

‘The abbreviations on the lower line are used in meteorological work to designate particular types of air masses.
‘The “Pc’ mass which accompanies low signals is of dry, cold air arriving from the polar regions across Canada.

leaf W. Pickard, in an unpublished paper, indi- perature lapse rate has possibly given a mis-
cates that this diurnal characteristic, as measured  leading result.
by him on more nearly direct paths, shows con- It is undoubtedly frue that diffraction and
siderable change from month to month, particu- reflection play a part in providing a sub-thresh-
larly in respect to the “humps’ seen around noon.  old but practically undetectable signal in the
Fig. 7 is a transcription of a section of thesignal  instances just discussed. 1t is extremely probable,
recordings during March. The various points of  though, that the dominant phenomena involved
this curve represent the values of the hourly tone  is that of refraction. Evidence tending to sub-
from W1XW. While these variations represent stantiate this probability is provided by the sev-
relatively tremendous changes in signal input, the  eral instances during which s prevailing dry, cold
logarithmie sensitivity characteristic of the super- and homogeneous polar air mass resulted in a
regenerative receiver reduces the apparent swing  complete absence of signals for periods of a day or
and causes the signal to be audible even at the more.
lowest point indicated on this recording. The ex- ‘We cannot resist commenting on the several
tent of change in the receiver output could be - fallacious popular beliefs concerning the hehav-
stated ag being approximately R1 to R8. The ior of ultra-high frequency waves, particularly
golid curve above represents the daily mean of the  as to their freedom from fading and the limite-
recorded tone levels. Below it is a dashed line tion of their range to paths only slightly in excess
connecting points representing the mean lapse of the optical range. On the contrary, it is evident
rate between the surface and 2000 meters, meas-  that at distances far beyond the optical range,
ured at Mitchell Field. Oceasional crosses in the  signals, even from low-powered transmitters, are
vicinity of this dashed line represent the only prone to reach very high signal levels under cer-
available lapse rates, to the same elevation, taken  tain atmospheric conditions and that fading of
at Hast Boston. Indicated below the signal re- these “air wave” signals is not unlike that ex-
cordings are the types of air masses prevailing perienced with “sky wave” transmissions on the
over the path. In this example, the effect of the lower frequencies.
Polar Canadian air mass in holding signals at a So ‘striking is the relationship between signal
low level ean be seen. The influence of stratifica- level and the prevailing lapse rate that it is not
tion resulting from the intermingling of two air illogical to visualize the future application of
masses of different types is also shown. (Continued on page 74)
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Why Does Automatic Bias Bias?

By W. B. Girkin*

matic biaging methods—and still do not

understand why their 10’s burn out when
the erystal oscillator stops—that a discussion of
the topic seems timely.

Bias for tubes in a receiver is secured by means
of a resistor from the cathode—or from the fila~
ment center-tap if the cathode is directly heated
10 ground. You may ask, “How does this give
biag to a tube?”’ The bias is secured not by placing
a negative voltage on the grid, but by placing a
positive voltage on the cathode, i.e., the cathode
is raised above ground potential. Biasing is noth-
ing more than making the grid negative with re-
spect to the cathode. Hence, with the grid at
ground potential and the cathode say 10 volts
positive with respect to ground potential, we have
s bias of 10 volts on the tube. The cathode is
raised above ground potential because the plate
current is flowing through the resistor from
cathode or filament center-tap to ground, asshown
in Fig. 1. This makes the end of the resistor next
to the filament positive with respeet to ground
and the grid. This method of biaging is common
in receivers, but less frequently used in trans-
mitters because the bias voltage so obtained re-
duces the effective plate voltage by the amount
of bias voltage developed.

Another plan for obtaining automatic bias for
the transmitter is by the use of a resistor—or
leak—in the grid circuit. This system, however,
gives bias to the tube only when the grid is being

SO MANY amateurs have puzzled over auto-

-8 +8 ) -B 8
FIG. 1--AUTOMATIC BIAS BY THE CATHODE-

RESISTOR METHOD

Both directly heated and indirectly-heated type tubes
are indicated. The arrows indicate the direction of the
plate current flow, using the conventional system (on the
assumption that current flows from positive to negative).

driven sufficiently positive by the r.f. excitation
voltage so that rectification fakes place and d.c.
grid current flows, as shown in Fig. 2. The flow of
rectified grid current through the grid resistor
causes a voltage drop, and because of this voltage
drop, the grid actually becomes negative with

*Radio Instructor, Port Arthur College, Port Arthur,
Tex.

respect to ground potential while the filament re-
mains at ground potential, hence a bias voltage
results. This type of biag cannot be used success-
fully in reccivers because the grid is never driven
into the positive region. In transmitters, however,
there is an enormous voltage swing on the grid,

From

Exciter I Ing

-8 +B

FIG. 2--AUTOMATIC BIAS WITH GRID LEAK
Axrrows indicate direction of rectified grid current flow.

and grid current flows. Should anything happen
to the oscillator to cause it to stop exciting the
grids of any tubes that may be so biased, the grid
current flow ceases and the bias disappears. With
tubes having low and medium values of amplifica-
tion factor, the loss of biag will cause the plate
current to rise excessively and the tube may be
damaged as a result.

Coming Examinations for Amateur

Operator License

FOLLOWING is a complete schedule of all
examinations for amateur operator license to
be held by the F.C.C. during May, June and
July. All examinations begin promptly at 9:00
a.an. local time. Ezaminations are not held on
notional holidoys. Where dates or exact addresses
are not shown, write the Inspector in Charge at
the district headquarters as noted.

Washington, D. (., 7333 1.C.C. Bldg., every
Thursday.

Boston, 7th floor, Customhouse, daily except
Thursdays.

New York, 1024 Federal Bldg., 641 Washing-
ton S8t., every Tuesday, Thursday and Saturday.

Troy, N. Y., sometime in June. Details from
New York office.

Philadelphia, 1200 New U. 8. Customhouse,
every Wednesday.

Baltimore, Ft. McHenry, every Saturday.

Norfolk, 402 New Post Office Bldg., every
Friday.

Winston-Salem, N. C., May 3rd and 4th. De-
tails from Norfolk office.
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Atlanta, 411 New Post Office Bldg., every
Tuesday and Friday.

Nashville, May 17th. Details from Atlanta.

Miami, 12 New Federal Bldg., daily by ap-
pointment.

Jucksonville, May 15th. Details from Miami,
addressing P. O. Box 150.

New Orleans, 326 Customhouse, every Tues-
day.

(Galveston, 209 Prudential Bldg., daily by ap=-
pointment.

Dallas, 464 Federal Bldg., every Tuesday and
Friday.

Oklahoma City, May 11th. Detailsfrom Dallas.

San Antonio, June 8th. Dectails from Dallas.

Los Angeles, 1105 Rives-Strong Bldg., every
Monday and Saturday.

San Francisco, 328 Customhouse, every Mon-
day.

Portland, Ore., 207 New U. 8.
every Friday.

Seattle, 808 Federal Office Building, every
Friday.

Butte, Montana, sometime in May. Details
from Seattle office.

Spokane, Wash., sometime in May. Details
from Seattle office.

Denver, 538 Customhouse, first and third
Saturdays of each month,

St. Paul, 927 New Main P. O. Bldg., first Sat-
urday of each month.

Kansas City, Mo., 410 Federal Bldg., first and
third Saturdays of each month.

St. Louis, May 24th and 25th. Details from
Kansas City office.

Des Moines, July 26th and 27th. Details from
Kansas City office.

Chicago, 2022 Engincering Bldg., every Sat-
urday.

Detroit, 1025 New Federal Bldg., every Sat-
urday.

Cincinnati, sometime in May. Details from
Detroit. i

Columbus, Ohio, sometime in June. Details
from Detroit.

Cleveland, sometime in July. Details from
Detroit.

Buffalo, 514 Federal Bldg., last Friday of each
month, and by appointment.

Pittsburgh, June 20th, 21st, and 22nd. Details
from Buffalo.

Honolulu, Aloha Tower, every Monday and
Baturday.

Jourthouse,

Stra X

A four-page booklet describing band-switching
systems, with special reference to coupling ar-
rangements in multi-stage transmitters, has been
issued by the Ohmite Manufacturing Company
as a supplement to their “Amateur Handbook.”

It contains a variety of useful information in-
cluding sthchmg circuits for exciter units.
The title is “Band bwﬂ;chmg Circuits for Ama-
teur Radio Transmitters.” Requests for copies
should be addressed to the company at 631 No.
Albany Ave., Chicago Ask for Bulletin 104,

Not all users of 866 rectlﬁers realize that the
tube life is greatly decreased if the full 25 volts
is not maintained on the filaments. It is not
enough gimply to measure the filament voltage
at the transformer and let it go at that—contact
resistance between tube prongs and socket may
result in an appreciable voltage drop between
transformer and filament, especially if the sock-
ets are not designed to carry heavy current. To
overcome this condition, W3AAJ suggests sold-
ering a wire between one filament prong and the
grid prong and a similar wire between the other
filament prong and the plate prong right near
the tube base, then doing the same on the cor-
responding socket connections. This puts two
prongs in parallel for each filament terminal,
thereby lowering the resistance. Measure the
filament voltage right at the tube base if pos-
sible.

“Abstracts and References” Now Available
Separately

Heretofore published only as a part of the
monthly English radio journal, Wireless Engineer
& Ezxperimenial Wireless, “Abstracts And Refer~
ences” is now available separately in loose-leaf
form printed on one side of the paper. This
service has come to be recognized as the most
complete of its kind available in English, covering
the radio literature of the world. Not only are
titles listed, but useful abstracts of appropriate
length are given. For illustration, the January
issue comprises 28 double-column pages (approxi-
mately QST size) ineluding 354 titles under 13
headings. The subscription price of “Abstracts
And References” separately is 20 shillings for one
year. The magazine, FExperimental Wireless,
including these ““Abstracts,” has a subscription
price of 32 shillings. ﬂubscnptlons should be sent
to Iliffe And Sons, Ltd., Dorset House, Stamford
St., London, 8. E. 1, England

At West Virgxma. Umvermty some tests were
made to stop X-ray interference from QRMing
the radio lab. To coordinate the tests at the two
points, sbout 1000 feet apart, two battery type
portable 56-me. transceivers were placed in serv-
ice by W8TI and WSDSJ. The tests were carried
out with no delay.

You never know what sort of information you
may get. W3MG, QSO a newcomer, asked him
where he was keying his transmitter. Back came
the reply: “Am keying transmitter in my bed-

room here!”
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o Technical Topics

Overmodulation

Modulation Metering ®

. In discussing ’phone
Overmodulation vproblems with a num-
ber of fellows, both in
conversation and by correspondence, it has been
brought home to us that there are different under-
standings of the meaning of the term “overmodu-
Iation.” Perhaps we have not made ourselves
completely clear in the interpretation we have
given it in previous QST treatment. Any modu~
lation in excess of 100 percent is, of course,
overmodulation. But this is not the exclusive case.
Overmodulation may oceur without reaching
100 percent, either positive or negative. Any
instance of modulation exceeding the maximum
degree of which a particular transmitter is
linearly capable is overmodulation—just as any
excess of excitation or power demand beyond the
limit of which an audio amplifier stage is linearly
capable constitutes overloading. An amplifier
may have tubes rated as capable of 100 watts out-
put without distortion but, because of improper
voltages or circuit conditions, may be able to
deliver only 50 watts without distortion. A
transmitter might have a Clags-C r.f. and Class-B
modulator combination ostensibly good for 100-
watt carrier output with 100 percent linear mod-
ulation; but actually, say because of insufficient
Clags-C r.f. excitation, that transmitter may be
able to take only 50 percent modulation before
running into non-linearity because of flattening
of the positive peaks.

Of even greater importance
than agreement on a for-
mal definition of overmod-
ulation, however, is the
problem of eliminating it in practice. Although
there may be a few who deliberately and know-
ingly push their transmitters beyond the limit,
with doubtful benefit to themselves and unques-
tionable damage to everyone else, most of us are
innocently guilty. It now seems likely that the
principal reason for this is that we have over-
learned the clussieal “fundamental theory” that
has come down through the years practically
unchanged. This ig the theory, of course, which
shows nice sine-wave envelopes orthodoxly filled
with radio-frequency zig-zags. We have perpe-
frated a number of them ourselves. It is on the
basis of such an ideal wave that we have our
figures of 50 percent increase in power at 100 per-
cent modulation, 22.6 percent rise in antennsa
current, and so on. But we do not voice a sine
wave. We use speech. Speech is not so simple. It

Modulation
Metering

is very complex. In fact, the simplest practical
equivalent of speech in laboratory-generated
waves has been found to be two simultaneous
equal-amplitude tones of different frequencies
having a total amplitude equal to that of the
single pure tone required for 100 percent modu-
lation of the transmitter in hand. It is right here
that we have to begin unlearning gome of our
cherished theory.

Audio level indicators, in general, measure the
speech power, while percentage modulation is
concerned only with peak amplitudes. While our
two-tone speech equivalent has the total ampli-
tude of a single tone that would give the same
percentage of modulation, the speech power s
only half that of the single-tone wave. (See 1933
Standardization Report of the IL.R.E.) Hence
(by the root-sum-gquare relationship) the r.m.s.
current value of the two-tone speech equivalent
is only 70 percent of what it would be with the
gingle tone. From this, in conjunction with prac-
tical checks of various transmitter meter read-
ings against the indications of a cathode ray

- oscilloscope working right on the r.f. output, we

find the following practical modifications neces-
sary:

1. Antenna r.m.s. current rise indicating 100
percent modulation on sustained speech is 15 to
16 percent, not 22.6 percent. With further allow-
ance for the sluggishness of thermal meters,
damping of the movement and the transient na-
ture of speech, maximum antenna current rise is
approximately 5 percent with normal talking,.

2. Current-squared galvanometer scale read-
ing increase is 25 percent, not 50 percent, for 100
percent modulation by sustained speech. With
further allowances, as for the r.f. ammeter, the
maximum increase accompanying 100 percent
wodulation by peaks of normal talking is approx-
imately 10 percent.

3. Audio-frequency volume-level indicators
having decibel calibration should read 8 db lower
(half power) for sustained speech than for the
single-tone level giving 100 percent modulation.
Allowance for transients depends on damping
of the movement, but the half~power level can be
taken as the outside Bgure.

4. With Class-B modulators where the Clags-B
plate milliammeter is used ag & modulation level
indicator, the maximum reading with speech
should be that corresponding to half rated power
output for 100 percent modulation by a single
tone, For ingtance, with a pair of 800’s (100-watt
rated output) modulating another pair in Class-C
{200-watt plate input), the Class-B plate eurrent
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maximum with speech is 100 ma. (or slightly less)
when it would be 200 ma. with a sustained single
tone. It may run somewhat higher than half-
value with zero-biags type tubes that take a
fairly high no-signal plate current {such as the
new $38’s and RK-31’s), but the half-current rule
is safe and sane with all Class-B modulators
biased nearly to cut-off.

5. Where a grid current meter in a Class-B
modulator is used as the v.i., the half-current
rule also applies generally. Remember that this
grid ineter, like the plate meter of the Class-B
modulator, actually indicates the average value
of full-wave rectified audio-frequency eurrent,
not the r.m.s. value of the speech current.

(Qontinued on page 64)

HIS is the annual event which combines an
outing, with the opening of the season for
out-door radio activities. Starting Saturday,
June 8th (4 p.m. local time) and ending Sun-
day, June 9th (7 p.m. local time) all TU. 8. A.
and Canadian station owners are invited to
schedule field radio-operating aciivities. The
operation of portable transmitters and re-
ceivers afield is enjoyable; in addition it
facilitates operator preparation to render con-
structive service in time of emergency; it
encourages the development of equipment
suitable for operation independent of inter-
ruptions of commercial power sources suitable
for emergencies. Only portable stattons, actually
operated in the field (away from the “home”
address) are eligible to submit field-day scores.
The object is for each “portable” station to
work as many other amateur stations as
possible—each different station counting one
point toward a score. These stations may be
locals, fixed stations, other portables, or for-
eign amateur stations. Any or all amaieur fre-
quency bands may be used, voice or c.w. tele-
graph likewise.

period given above. The log of operation,
claimed score, and data on power and fre-
quency band used for each contact should be
sent in promptly at the conclusion of the test.
Please note what was used as a source of plate
and filament power, along with the “watts
input’’ to final stage, too.

Special credits: Scores may be multiplied by
2 if edther receiver or transmitter is independ-
ent of commercial power supply, by 3 if both
transmitter and receiver are supplied from an
independent local source rather than from
public mains. The following additional score
multiplier will be used to give all stations an
equal chance. If the power input to the final
stage (plate current times plate voltage—
EXI)is:

Third Annual ARR.L. Field Day Contest
to Test Portables
June 8th-9th

All points must be made in the contest"

(a) Up to. and including 20 watts—
multiply score by 3

(b) Over 20, and up to 60 watts—multi-
ply score by 2

(e} Over 60 watts—multiply score by 1

To. comply with F.C.C. regulations for
portable station operation, licensees in the
U.S.A, have only to observe the instructions
of pars. 387 and 384 as respects advance notifi-
cation of the locations in which the portable
will be operated to the Inspector-in-Charge of
the district, and as regards proper station
identification. In the U.S.A. not only 28- and
56-me. band portable work is permissible, but
operation in any amateur band. In Canada the
new regulations (see page 67 May QST)
permit portable sets to be operated only for
28-30 me., 56-60 me., or 400401 me. unless
application to the Department of the Marine
to secure the special permission necessary for
portable work in other bands is made.

The League's affiliated radio clubs are all
invited to encourage their members to build
portables, and to arrange special Field Day
activities for June 8th and 9th. Get together
with your local ham club in plans for work
with portables on these dates if you can.
However, don’t forget that every amateur is
invited to take part, whether or not you are
able to participate in club plans. Your port-
sble transmitter can be a source of great
pleasure for the whole summer season. Get it
working now. Test it in the Field Day plans
and let us have your report. Take it to the
mountains or seashore later and make your
summer complete. Keep an operative portable
at hand all the year, so it will be where you can
put it to work promptly in{ the event of dis-
aster or public emergency. Don’t forget to send
your results for the report in @ST—a postal
card or letter will be most welcome, and please
add any suggestions for the next Field Dsy.

--F, E. H.
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A New Hot-Cathode Gaseous Discharge
Amplifier and Oscillator

The Mercury-Vapor RK-100 Triode for Audio and Radio-Frequency
Service at Low Plate Voltage

By J. R. Nelson and James D. LeVan*

WVERY experienced amateur radio operator
is acquainted with some of the bad effects
of gas in a radio tube that is intended to

operate as a high-vacuum tube. He is also familiar
with the performance of grid-controlled mercury
rectifier tubes as relay and control devices, which
performance is made possible by the presence of
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gas or vapor. He has probably wondered why the
advantages that the gas or mercury vapor gives
in the latter case, such as ability to pass a large
plate eurrent with low voltage drop and to oper-

g

.....

POSITIVE JON SHEATH

Gz
Cathode
~G,
F1G. 3

ate with only a small control grid voltage, cannot
be—or at least have not been—incorporated in
the ordinary type of radio amplifier or oseillator
tube. This idea has occurred to a good many who

*Both of Raytheon Production Corp., Newton, Mass.

have been experimenting in this field. The Rayth-
eon Laboratories, working on this problem for a
number of years, have finally developed a type of
tube in which this result is accomplished; that is,.
a gas- or vapor-filled tube which performs the
normal functions of a high-vacuum tube as
amplifier, detector or oscillator, and which (be-
cause of its gas filling) has characteristics and
operating advantages not obtainable in high-
vacuum tubes. It is the purpose of this article to
describe a particular practical design (RK-100)
of this new type of tube and to give a brief and
approximate explanation of its operation.

HOW IT WORKS

The functioning of this new gas-filled amplifier
tube can best be understood by comparing its
operation with that of the common grid-controlled
mercury rectifier. This rectifier structure is repre-
sented by Fig. 1. The anode current here cannot
in general be completely controlled by the grid.
Once the current starts it cannot again be stopped
or decreased by making the grid more negative.
The only function of the grid is to determine the
instant at which the anode current will start.

The discharge can only be stopped by reducing
the anode potential to zero. In Fig.1 are pictured
the lines of force in such a rectifier after it has
started. Under-these conditions the grid is im-~
mersed in & highly ionized space where the elec-
tron space charge is essentially neutralized by the
positive ions. With negative potentials applied to
the grid, a positive ion sheath will form around
the grid whose thickness () can be determined
by Child’s space charge equation:

X=0.622X10-+ % em.

where V'=potential applied to grid

I'=grid current in amperes per sq. cm.
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With —10 volts on the grid and a current of 10
ma.per sq. cm. fowing, thisgivesasheath thickness
of .0035 em., which ig very small compared to the
openings in the usual grid. This thin sheath will,
however, contain nearly the whole voltage drop

RK-100 PLATE CHARACTERISTICS~ 0
IONIZING DISCHARGE CURRENT Z50M.A.

Er=86.3voLrS
= 0.6 AMPERES

average. We can, therefore, think of G4 as a kind
of cathode with electrons being emitted with
1-volt initial velocity. In fact, the electrode G,
might be ecalled & “cathanode”, since it acts simul-
tancously as the anode for the discharge from the
hot cathode and as the cathode for
the amplifying section of the tube.

Since the spacing between G, G

a1y

and the plate is small, and since
the mean free path of an electron
in mercury vapor at the pressures

used is from 10 to 20 em., elec-
trons traveling from G to the

200

w

1%

plate hit very few molecules and
thus create very few positive ions
in this region. Thus the positive

160

ion-sheath thickness around the grid
wires can be made large and the grid
allowed to maintain control of all

HMA.
I
o

P

7

electrons passing through it. Just
enough positive ions are generated
in this space to neutralize partially

80

—

,5,7/

the clectron space charge and give

£qZ usg a tube with a very low plate

40 — impedance. The short spacing and
1 £g=-t00 fine-mesh grid, coupled with the

— ] _,_____-————-—’r”— low ionization, give us high

o 46 80 120 0 200 240 280 320 aeo mutualconductance and high amo-
£p vourS plification factor. Furthermore,

due to the grid and thus keep the grid from in-
fluencing electrons beyond the outer boundary of
the sheath. Thus the region filled with highly
ionized gas will project through the grid into the
plate region in very much the same manner as
would happen without the grid.

{t is apparent, then, that if the grid is to remain
in control of the clectron stream, the
positive ion sheath must be prevented
from becoming so thin that the highly
ionized region can project through the 200

since the spacing between the
cathode and Gy can be made large as compared
with that between G and the plate, we are enabled
to make the grid and plate large enough to get
ample heat dissipation without the electrode
becoming unduly hot. Fig. 3 shows an end view
of the element srrangement in one form of gas-
filled amplifier and oscillator.

FiG. 6

RK-100 PLATE CHARACTERISTICS 1ONIZING DISCHARGE CURRENT 150 MA

£ 56,3 VOLTS  [F= 0.6 AMPERE

openings between the sheath boundaries;
that is, we must make the sheath bound-

aries overlap. From Child’s space charge 160

equation we see that the sheath thickness /

can be increased greatly if we can find

gome way to decrease the current density

20
of positive ion flow to the grid. This can :E* /
SaopZ]

be done by placing the grid in a region

of low ionization, which is accomplished
in the RK-100 tube by placing, another

screen electrode near the control grid and 40
between it and the highly ionized space /
surrounding the cathode.

As shown schematically in Fig. 2, this o
electrode, Gy, is kept at about 10 volts
positive with respect to the cathode and
maintaing the glow discharge. The control grid,
G, is always maintained more negative than Gy
and thus electrons are slowed up in the space
between Gi and (.. However, electrons shoot
through Gi with about 1 volt velocity on the

l 0¥ /
— T
¥
] el
v
80 e %"i[q/
/ / "
e
f ™}
0 40 80 120 160 200 240 280 320
£p vours

TYPICAL CHARACTERISTICS
The gas-filled amplifier tube is particularly
useful at low voltages where conventional vacuum
tubes are not very efficicnt on account of high
internal drop. The introduction of gas to neutral-
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RK~-100 PLATE CHARACTERISTICS FOR SEVERAL VALUES OF
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ize partially the space charge lowers the drop
considerably, thus making possible values of
efficiency only obtainable with conventional
tubes of the same cathode power at considerably
higher voltages.

The characteristics of the tube with regard to
the element voltages and the ionizing discharge
cireuit current are shown by Figs. 5, 6, and 7.
Fig. 5 shows the plate family with the ionizing
diseharge current equal to 250 ma. Fig, 6 shows
the results when the ionizing discharge current
is equal to 150 ma. The plate current varies
somewhat with the bulb temperature when
mercury vapor is used as the gas. At the low
values of current the effect of temperature is
small but the effect increases as the plate current
is increased, as shown by Fig. 7. For the RK-100
under the conditions of 100 volts on the plate, 2.5
volts negative bias on (p and 150 ma. ionizing
current to G, the amplification factor is approxi-
mately 50 and the mutual conductance 12,000
micromhos. With 250 ma. current to G the
mutual conductance is increased to over 20,000
micromhos.

FIG. 8
RK-100 GRID CHARACTERISTICS

n Ef=6.3 yoLTS [f= 06 AMPERES
W

While the control grid draws current at all
times, the operation in practical circuits is similar
to that of conventional vacuum tubes. The grid
impedance is reasonably high with negative
values; the pgrid current is constant and only
changes as the grid goes positive, at which time
the grid impedance decreases. The Ig-Eg curves
for several values of plate voltage are shown by
Fig. 8.

The gas-filled amplifier tubes may be used in
the same classes of service as conventional tubes.
In fact, there are several possible applications
where they may give considerable advantage.
They may be used as audio amplifiers, either in

RK~-100 OUTPUT AND ;JlSTORTlO'N CHARACTERISTICS
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an intermediate or the output stage, or as r.f.
amplifiers (Class A, B, or ), and as oscillators.
The radio frequencies over which the tubes will
amplify and oscillate cover the range now in
corumon use, including at least as high as 150
megacycles (2 meters). This is contrary to the
commonly accepted idea that gas filled tubes are
very limited in their frequency range.

The results obtained when tubes of the particu-
lar design described here are used in the audio
output stage are shown by Figs. 9 and 10, show-
ing that the use of ionized gas in tubes, with its
resultant advantages, does not introduce dis-

8 e "; £ tortion. The curves were taken under ideal condi-
b —— tions and show the capabilities of the tubes.
2 It is evident that the results are very good for

(Continued on page 82)
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HERE are few men who have done more for

amateur radio than has Paul M. Segsal,
WSEEA, general counsel of the League. Starting
out as 9EEA in Denver
in 1922, a young attor-
ney newly fitted out
with Denver Univer-
sity’s LL.B., he quickly
reached a position of
eminence in the Rocky
Mountain Division and
was sent to the AR.R.L.
Board in 1924, That
same year he became
deputy district attor-
ney, which post he held
until he joined the
F.R.C. as assistant general counsel during 1929.
The end of that year he entered private practice
in Washington, specializing in radio
matters. Simultaneously, he resumed
his post as general counsel of the
League. For us, he has prosecuted a
‘number of cases which have estab-
lished precedents in radio jurisdie-
tion, notably in connection with the
Wilmore (Ky.) Ordinance. He went
to Madrid as one of our representa-
tives in 1932; to Mexico City to the
North American Regional Confer-
ence in 1933. He has written a num-
ber of legal articles and pamphlets,
and enjoys an enviable standing in
Washington legal circles. WSEEA is remotely-
controlled over a 4.99-mile leased wire, operating
on 8.5-, 7- and 14-me. c.w. exclusively, with
1-kw. input. A far ery from the early unlicensed
spark of 1911~12! Segal is a member of the
ARR.L., LMR.E, and U.R.E~-and i that
does not guarantee his amateur status just read
over once again, at the beginning of the Hand-
book, the “Amateur’s Code” which he wrote in
1927.

ENNETT R. ADAMS, JR., W4APU, was
elected to the A.R.R.L. Board of Directors

by the members of the Southeastern Division in a
special election this past winter to fulfil the un-
expired term of J. C. Hagler, Jr., who resigned
bhecause of the pressure of business affairs.
W4APU comes to the Board with a splendid
amateur record. B.c. interest in 1922 progressed
to a ham ticket and the call 4EV in 1926 and the
operation of 4AV of the Georgia Tech Radio

O M

Club, of which he became president. He went to
work for A, T. & T. upon graduation in 1929, and
since then has climbed poles, worked the toll test-
board, monitored programs, and done engineering
work on the inductive interference problem. In
early 1931, WAEV having expired, W4APU was
acquired and has been continuously active ever
since on 8.5-, 7- and 14-me. c.w. A small trans-
mitter is operated on each band, to provide com-
plete flexibility ; one of them is now re-vamped to
include a modulator for ‘phone work. W4APU is
0.R.3., R.M. and 0.B.8. A member of the Birm-
ingham Amateur Club since its inception, its
president for three terms, he is now vice-presi-
dent. He operates on Trunk Line “J,” and runs a
traffic total of 100-800 per month. He holds a
commission ag Ist Lieutenant in the Signal Re-
serve, U. S. A. His fundamental loyalty is to his
seetion and his division, and he is ever a booster
for Alabama and the Southeastern.

RED SCHNELL'S a busy man.

We've wanted to display him in
Hamdom for a long while, but it was
only recently that we caught him
unawares on a flying trip to Hart-
ford, and got the real low-down. His
life has been spent in radio. He
copied the first message from Rome,
Italy, to President Wilson during the
war, while at Belmar, N. J., in 1918—
the first two-way radio bhetween
Italy and the U. 8. He copied the
peace acceptance message from Germany in 1918,
and two days later transmitted the first message
to Germany after the
close of the war. He was
chief op on the U.S.S.
George Washington when
President Wilson  at-
tended the peace con-
ference in France. Fol-
lowing this spectacular
war career, he joined
the League headquar-
ters staff (of three!) as |
Traffic Manager in 1920.
In 1923 he and Leon
Deloy were the first
amateurs to work across the Atlantie Ocean. In
1925 he traveled to Australia with the Fleet and
showed the Navy the value of the short waves.-
Coming back one of the most famous of America’s
(("ontinued on page 8%)
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A New 100-Watt Type Zero-Bias
Transmitting Tube
The 838 Class-B Modulator and R.F. Power Amplifier

(Class-B audio power amplifier or modu-

lator circuits in which a pair has power
output eapability of a quarter kilowatt or more,
the new 838 triode just announced by RCA also
offers particular operating advantages in r.f.
oscillator and power amplifier services as com-
pared to older types, such as the 203-A, of the
same 100-watt plate dissipation rating. In fact,
since it has generally similar circuit require-
ments, it can be used to replace the 203-A in
most applications with no more than

Q.LTHOUGH designed primarily for use in

Maximum ratings and typieal operating con-
ditions for Class-B audio service are as follows:

D.e. plate voltage. ..........0vvuuen 1250 max. volts
Max. signal d.e. plate current (per
[ 10131y N 175 max, milli-
amperes

Meax, signal plate input (per tube)* 220 max, watts

Plate dissipation®.,................ 100 max. watts
Typical operation (2 tubes):

Filament voltage (a.c.)...... 10 10 volts

D.c. plate voltage. ......... 1000 1250 volts

D.c. grid bias voltage....... 0 0 volts

minor modifications in the set-up. The
838 takes the same socket as the 203-A,
211 and similar tubes, the same filament
supply voltage and current, and has cor-
responding plate voltage ratings. The
tentative general characteristics are as
follows:

10 volts

Filament voltage (a.c. or d.e). ...
i 3.25 amperes

Filament current. .., ......ve.-
Direct interelectrode capacitances

(Approx.}:
Grid-plate........ Creeiiiieas 8 pufd.
Grid-filament. ... ... ...... ... 8.5 pufd.
Plate-filament. ........... e 5 ppfd.
Bulb. . ivserrerrrnsorornsesions T-18
Base.....coviiiniinnninns Jumbo 4—Large Pin

CLABS-B AUDIO POWER AMPLIFIER AND
MODULATOR

The 838 is especially interesting as a
Class-B modulator in which service it
operates ab zero bias. The grid is designed so that
the amplification factor of the tube varies with
the amplitude of the input signal. The ratings,
and experimental tests, show that the tube has
the desirable feature of requiring even less driv-
ing power than the 203-A. Tests using s pair of
these tubes have been made with the modulator
unit shown in the photograph, the driver stage
using & pair of 2A8’s and the Class-C ampli-
fier being an 849 operating with 500 watts in-
put at a plate voltage of 2000 volts. The mod-
ulator plate voltage used was 1250 volts, at
which the 838s have a rated audio output of
260 watts—which output they deliver without
any difficulty.

The schematic circuit of the modulator is the
same as that for the 203-A’s (given previously in
several QST articles) with the exception that the
secondary eenter-tap on the input transformer is
connected directly to the filament center-tap and
minus B, rather than to a bias source.

THE TEST MODULATOR USING TYPE 838 TUBES

i S

Peak a.f. grid input volt.

15 55 00>'3) S ] 90 volts
Zero-sig. d.c. plate cur. (per

tabe) ..ot 53 74 milliamaperes
Max.-sig. d.c. plate cur, (per

tube). .oiviiie i 160 160 milliamperes
Load resistance (per tube) ... 1900 2800 ohms

FEffective load resistance (plate-

to-plate) . . oviiniiiineniian 7600 11,200 chms
Peak driving power (approx.).. 5 5§ watts
Max. sig. power output, approx.

(Ztubes).ovviiiinniininns 200 260 watts

* Averaged over any audio-frequency cycle,

As a result of the zero grid bias characteristic
of the 838, grid current is drawn on any input
signal. Hence, the input transformer can be de-
signed for operation under approximately uniform
loading conditions so as to give excellent fre-
quency response. Of course it should also be de-
signed to handle the required input power for the
strongest signal. With a pair of 2A3’s in a push-
pull driver, the input transformer turns ratio

(Continued on page 74)
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A Portable Receiver That Delivers the Goods

By Floyd L. Vanderpoel, WiWR#*

to own, at least at times, a really satis-

factory portable receiver. Not neces-
sarily one that he can carry around in his pocket,
but one that can easily be carried in & car, is suf-
ficiently rugged to stand considerable rough
handling and which can be set up quickly when
away from the home station without the necessity
for taking time to rig up an antenna.

A number of years ago, before the days of high-~
frequency and ultra~high-frequency transmitters,
I built just such a receiver. It worked very well on
the 1.75-mec. and 3.5-me. bands but on the higher
frequencies, which came into general use later, it
wag practically useless. At that time, after finish-
ing the receiver, I had a leather case built to
carry it (this was before the depression).

Last summer I decided that the old receiver
would have to be junked in favor of a new one of
more modern design. The new receiver had to fill
the following requirements: First, it must fit into
the old case and at least leave room for the “B”
batteries. Second, the initial cost must be low.
Third, the upkeep

NEARLY every amateur I know would like

pin type so that the cover over the dials may be
entirely removed. There is a half-inch partition
across the case 8 inches from the front. The com-
partment behind this is exactly the right size to
hold four No. 5308 45-volt Burgess “B” batteries.
In this compartment there is also a ““B” battery
switch mounted on & small aluminum panel, since
in this particular circuit the “B” battery is
shunted by a voltage divider in the receiver and
the batteries would be discharged quickly if one
were not used.

Type 76 and 6D6 tubes are used in this re-
ceiver. The heaters draw only 0.3 ampere each
and they may be operated either from an Ever-
ready Hot Shot battery or from the car storage
battery if the set is used outside. Incidentally, a
single four-cell Hot Shot battery has given me
many hours of very satisfactory service. If the
receiver is used in the home station the heaters
may also be operated from a six-volt transformer.
I have never tried this, since it would necessitate
some changes in the Leater wiring, viz., discon-
necting the heater leads from ground and install-
ing a center-tapped

must be low. Fourth,
it must be sensitive
and still tune
sharply. Fifth, it
must have band
spread. Sixth, it must
cover all amateur
frequencies from
1.75 me. to 28 me.

At first glance this
geems like quite an
order to fill. After
going over all the
available ecircuits
and designs very
carefully it narrowed
down to just one
type of receiver—
the good old-
fashioned regenera-
tive detector and one
stage of audio. I
therefore decided to
build one along the lines of the receiver described
in the article “What About the Simple Receiver”
in the June 1934 issue of QST.

The leather case has the following inside
dimensions: width 14 inches, depth 1234 inches
and height 6 inches, The cover is built with two
sets of hinges, the set at the back being the con-
ventional type and those at the front of the loose

*North St., Litchfield, Conn.

THE COMPLETE PORTABLE QUTFIT

registor, a8 shown in
the original circuit
in June QST.

The receiver itself
is built in a *{g-inch
aluminum box 814
inches wide, 6%
inches deep and 6
inches high, with a
sub-panel or base
114 inches from the
bottom. The front
and sides of the box
are fastened together
with brags machine
serews and brass
angles., The back
panel is bent up at a
right angle and
bolted to the sides.
The front panel is
carried the entire
width of the case in
order to make an exira compartment for carrying
coils, headphones, “A’ battery leads, ground and
antenna connections, ete. The weight of the
entire outfit, including the antenna, “A” and
“B” batteries, ‘phones and other accessories, is 39
pounds. This could be cut down at least one-
third and possibly one-half by using an aluminum
hox ag the carrying case and employing small-
size “B’’ hatteries. Because of the low plate cur-

28
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AN INSIDE VIEW SHOWING THE LOCATION OF THE
BATTERIES AND HEADPHONE COMPARTMENT

rent drain I am sure that the smaller batteries

would give excellent service.

The circuit diagram of the receiver, shown in

Fig. 1, is the same as that given in
the articlereferred to with the excep-
tion of the heater wiring, so need not
be given detailed treatment here.
Coils for all five bands have been
wound, following exactly the specifi-
cations in the original article. It
is of interest to note that all coils
gave the band-spread and fre-
quency-coverage specified, and that
no cut-and-try was needed to make
them come out right.

The portable antenna is rather in-
teresting. It consists of a specially-
constructed Y9-foot telescoping fish~
ing pole, copper-plated. This is
mounted in & hard fiber block bolted
to the side of the receiver near the
back. A battery clip and a short
piece of flexible wire connect it to
the receiver. Usually no ground
connection is used at all, the 3-foot
“A” battery lead taking its place.
There is a binding post on the side
of the receiver so that a ground can
be used in case the operator wishes
to do so. There is also a 10-foot “A”
battery lead carried so that the car
battery may be used and at the same
time the receiver moved & short
distance away from the car.

Practically all reception hag been
done on the 7-me. and 14-me. bands,
since the portable antenna seems to
be best suited for these frequencies.

For lower frequencies a longer an-
tenna would give more satisfactory
results. The antenna system plays
amostimportant partin the opera-
tion of this type of receiver, and
I believe that with a little experi-
menting almost unbelievable re-
ception could be accomplished
with this little two-tuber. As an
example of what can be done I
mention the following. One day
last summer 1 built an antenns
having an approximate funda-
mental of 25 meters in order to
listen to one of the short-wave
broadecasting stations of the
British Broadcasting Corporation.
The antenna was parallel to the
ground and less than 9 feet above
it. At the middle of the antenna
the wire was twisted into a single
turn which was put inside the 14-
me. coil, no ground being used.
The voice and music from the
British Broadeasting Station was so loud, with
(Coontinued on page 84)
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FIG. 1—CIRCUIT DIAGRAM OF. THE PORTABLE TWO-TUBE

Polarity of ““A” battery connecttons is not important.
Cia Ca—-lOO-yyfd. mv.dget variables.
Cs, C4, Cs—100-upfd. fixed mica condensers.
Cs, Cr—.5 ufd. or larger.
R1—5 mego
Ra—50,000-0hm potentiometer.
R3—25,000 ohms.
R4—2000 ohms.
RFC—Universal wound shortwave choke.
Lz, Cs, Rs—Screen-grid coupler (Natlonal Type S-101). Suitable values
are; Lz, 500 henrys; Cs, .01 pfd.; Rs, 0.5 megohm,

Coil Data
Frequency Range Total turns Cathode Band-Spread
Ly Tap Tap

T450 to 3400 kC. (1.75) s eesssens A 31, 293
3050 to 7100 ke, (3.5)cveceeevenn 27%a 11/} 113,
6100 to 14,200 ke, (7)veeeeves vee 1314 3 43y
10,600 to 4,000 kc. Cidyerernrns 517 4 14
18,000 to 41,000 kc. }28 ........ 318 1

All coils are wound with No. 24 d.s.c, wire on 114-inch dmmeter forms,

the length of the coil being 114 inches in all cases. The figures in paren-
thesis after cach frequency range indicate the amateur band for which
that coil is used. s are counted off from the lower or ground
terminal. Assuming that the tuning dials have 100 divisions and that the
0 end of the scale represents maximum condenser capacity, the setting o,
Cz to give amateur band coverage on Ci will be approxzmatety as fo
lows, using a.ppro tate coils: 1.75 me., 44; 3.5 mc., 38; 7 me., 28; 14 mc.,

545 28 mc., 78. “What About the Simple Receiver,” June, 1934,
QST for fu‘rther detall: of construction.
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Trunk Line “C”

A Unique Approach to an Old Problem —A
Group of Qutstanding Hams

By James M. Bruning, W3EZ*

“(” handling the traffic of amateur radio

along the Atlantic Coast for twenty years.

Many amateurs whose names are now historie in

ham radio have served on that “cleared wire”

route—under Bastern Distriet Manager Hebert

before the war, during the early post-war years,

and then after the big reorganization in 1931.

A record of vigorous achievement has been piled

. up by A.R.R.L. Trunk Lines. Line “C" is among
the foremost.

With the advent of ‘“one spot” frequencies,!
considerable improvement in operating technique
was possible. The suggestion of W3EZ that the
trunk line operate as a net was favorably received.
Accordingly, operation “as a net” was adopted
February 1, 1935. From three members, the net
has grown until it now includes eight of the ten
Atlantic Coast trunk stations. It goes on the air
gix days a week at 6:45 p.m. on 3665 ke. and is in
operation from thirty minutes to an hour. W3EZ
is the control station. For the benefit of any not
vet acquainted with the method this is as follows:
The control station calls the net stations in a
predetermined ofder and makes a record as each
member comes back to give his list of traffic.
The control then reledses those who are “QRU”
and directs the remainder to “clear” each other,
starting with those having least traffic. The
particular order in which the members QSO each
other may vary at times depending on weather or
interference conditions, engagements for the
evening, etc. Each station is released as soon as
cleared. The main advantage of this system is
that each member sends directly to any other
member of the net instead of through the usual
gtation-to-gtation relay. If unable to contact
direetly, either the control or someone delegated
by the control steps into the picture and relays to
the proper destination. This not only speeds up
the travel time for messages, but also eliminates
those errors which creep in from too many inter-
mediate relays. :

Previous to the net style of operation it took

THERE has been an A.R.R.L. Trunk Line

* Trunk Control station, 339 West Lancaster Ave., Hav-
erford, Penna.

1 Trunk C was furnished crystals for one-spof operation,
courtesy of Murrill and Murrill. Other official A.R.R.L.
Trunk Lines were furnished crystals courtesy of Bliley
Flectric Conipany, and American Piezo Supply Company.
The A.R.R.L. Trunk Line system went “one-spot’” at the
start of the 1934~1935 season.

nearly six days to relay messages through the ten
stations from Maine to Florida. Working as a net,
this time has been cut until we have reached the
point where all Atlantic Coast traffic is cleared
the same evening. The net handled 182 geparate
frunk messages in February and 249 in March,
On March 12th we cleared 24 messages in one
hour flat—and not a “rubber-stamp” in the lot.
The high spot of our efforts to improve the service
was reached on March 28, 1935, when Trunk
Line “C” flaghed a message from VELFL, Ches-
ter, Nova Scotia, down the line to W4DIO, Key
West, Florida, and returned an answer to VE1FL
in a total of NINE minutes from start to finish!
This is & mark for Western Union to shoot at.

‘The members of Trunk Line “C” wish to ex-
press their gratitude to fellows such as W1BFR,

- W2CTT and W8DSS who so willingly moved their

frequencies away from 3665 ke. when notified
that they were causing QRM. SBuch codperation
from any station on or near 3665 ke. from 6:45
to 7:45 p.m. “trunk hour” is greatly appreciated
by the “gang.”

THE GANG
They are:

John Apostolos, WIERQ), is the capable “hol-
der-downer” of the Manchester, New Hampshire
post. “Tim” is twenty-two years old and started
in the radio game in 1933. Despite hig brief career,
his progress has been rapid. W1ERQ can boast of
a fine signal (worked D4BAR on 80) and a fist
developed on a home-made bug. Tim has worked
160 meter 'phone but gets his biggest kick on 80
meter ¢.w. He does radio service work as a side
line. He ig an ORS, TLS and RM.

Alice Fitzgerald, WIFRO, puis Watertown,
Mass., on the radio map. Alice is only eighteen,
but has ability far beyond her years. Started to
learn radio in 1932 as a result of a short-wave
article in an aviation magazine. Was soon li~
censed, and the thrill of handling her first mes-
sage converted her into a traffic pusher. Alice has
a nice fist and copies better than 25 w.p.m. Any-
one who doubts the operating abilities of a YL
should contact her sometime. She holds appoint~
ment as ORS, OBS, and TLS. Favorite sports are
swimming and rifle shooting.

Ed Gustafson, W1DOW, stepped into the shoes
of W1AMG and has been doing notable work ever
since in Bristol, Conn. “Gus’” learned the code in
1931, entered ham radio and became an ORS the
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next year, One of his many thrills came when he
was testing out a new receiver. No sooner had the
juice been turned on than W1ASY came pounding
in with his Vermont Flood QRR. Ed’s stock went
way up. Gus is secretary of the Bristol Radio
Club and editor of the B.R.C. Scandal Sheet.
He is an ORS and TLS. In his spare time Gus
goes in for bear hunting and target shooting.
His collection of twenty or more shooting medals
indicated his expertness in fields other than radio.

Emal 8. Hillery, W2GNK, did some notable
brasspounding before moving to Jersey City,
N. J. “Bm” started to eat up Morse on the Erie
R.R. in 1911, Worked for United Press, Asso-
ciated Press, Western Union, Postal, and ended
up punching tape for Consolidated Press in
N. Y. C. Advent of teletype caused him to leave
the Morse game and go back to his former side-
line—printing. Now operates a linotype machine
for the Bayonne (N. J.) Times. Was first bitten
by the ham radio bug in 1919, but didn’t get on
the air until 1925. Used to pilot an aeroplane but
had a bad crash and now does his air-flying over
Trunk Line “().”” Makes the wife keep supper
waiting while he operates the Comet Pro and pre-
selector with his left hand and 225 watts of
XPDC with the right. Is an ORS and TLS.
Hobby is traffic and more of it.

J. M. Bruning, W3EZ, is the Pennsylvania
outlet for the line and trunk control station. Jim
firgt became interested in wireless just before the
war, and soon after came on the air with a buzzer-
excited antenna, was promoted to the Ford spark
coil stage; graduated from Philadelphia Wireless
School in 1928 and acquired a commereial first
class ticket. He built two of the original Pennsyl-
vania State Police trangmitters, WJL and WBR.
Operated WJL during enlistment and learned to
cuss as a sideline. Became head of their Criminal
identification Bureau at Troop “A.” He now
works for the Bell Telephone Co., and has been
everything from clerk to wire chief. Has a Class
“A” ham ticket and uses 75 meter ’phone but
likes 80 meter c.w. better. Is & member of the Al
Operators Club, ORS, TLS, and RM, Is married,
and his age is on the dark side of thirty. Hobbies
are pounding the piano (self-taught) and pounding
hrass.

Eppa W. Darne, W3BW'T, keeps the Washing-
ton, D. C., senators posted on what’s new in
radio. Ed is a consistent member of the monthly
bragspounder list. Started in amateur radio at
the tender age of nine, back in 1911. Has a great
first and a fine signal. Is alternate Net Control
for WLM, using the call WLMB. Is getting ready
to blast the ether with a 1 k.w. job some of these
days. Not only is an A.A.R.S. man but also holds
appointments of A1 Operator, ORS, TLS, and
RM. Is married, but still finds time to keep the
traffic moving along. Hardest job in the world

is to get a schedule with him, but once you do it

is yours for keeps.

Fred L. Hamilton, W3BYA, of Clifton Forge,
is the N.C.8. for the A.AR.S. in Virginia. Fred
started building B.C.L. sets in 1922 but didn’t
get his ham ticket until 1931, Fred still does serv-
ice work as a sideline. Has tried ’phone, but got
R9 reports from the neighbors so went back to
c.w. on the 20, 40 and 80 bands. Is a member of
the Al Operators Club and is an ORS, TLS and
RM. Is single at present but hopeful.

H. L. Caveness, W4DW, is a professor of
chemistry at the Raleigh, North Carolina, State
College. Helped build a telegraph line in 1910.
Built a broadeast receiver in 1922. Saw an ama~
teur transmitter in 1928 and caught the fever.
Started to climb in amateur circles and went
through the grades of A.A.R.S., US.N.R., ORS,
TLS, SCM, and became direetor of the Roanoke
Division. Holds an A.B. from Trinity and an
M.A. from Duke but talks the ham language
fluently. Is anxiously waiting to see if his brand-
new-est daughter will first say ma-ma or dah-dah.

William C. Shelton, W4ASR, is the Daytona
Beach, Florida, member. Bill was exposed to
spark radio in 1919 and never recovered. Learned
to copy press and weather before his ’teens.
Works 80 and 40 meter ¢.w. and 75 and 20 meter
‘phone. Is a member of the Florida ’phone net
known as the ‘Knights of the Kilocycles.”
The radio shack is a 10’ by 15’ house in the back
yard. Needs larger quarters to hold all the junk.
Bill is an OBS, ORS, OPS, 00, and assistant di-
rector for the Southeastern Division. Outside of
radio, Bill works for the A. T. & T. Co. as Morse
operator and transmisgion man. His other hobbies
are surf bathing and the junior op, aged three.

Richard E. Fricks, W4DIO, is the Key West,

"Florida, terminal. Dick enlisted in the U. 8.

Navy in 1928. Went to Naval Radio School and
after completing the course was transferred to
gea. As a Navy radioman Dick has been all over
the world. Is now doing shore duty at the Key
West Naval radio station. Traffic is an old story
to Dick, and he likes nothing better than to take
the weights off the bug and “let ’er go.”” W4DIO
was the Florida station eodperating to make the
nine-minute two-way relay from Nova Scotia
possible.

Michigan State Convention

Central Division
June 22ad, Hotel Northland, Marquette, Mich.

WITH the full approval of the Director and
the A.R.R.L. Executive Committee, the
Marquette County Radio Amateurs will hold
their first convention, and the Hotel Northland at
Marquette will be the center of activities on
June 22nd.

The experience of previous ‘“hamfests” will
enable the committee to give every one attending

{(Continued on page 86)
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A.RR.L. Copying Bee Results

have been “Friday, the 13th,” judging from

some of the results of the first A.R.R.L.
Copying Bee! “Alphabet soup” has nothing on
some of the copies submitted. Hi! But ask any
ham who took part, if you don’t believe it was a
lot of fun—and a whale of a lot of good code
practice. Just glance at the texts of the messages
transmitted, which are printed at the end of this
report. It was & real test to try to make perfect
copy of these messages at about 22.5 words per
minute.

No matter how difficult a competition
may seem there always emerges a victor.
In the Copying Bee three operators made
perfect copy! Duplicate awards of the
silver loving cup trophy for the best copy
go to V. W. Post, WHESK (1009, perfect
copy of W2AYN-9), John F. Hoover,
W6GAH/W6ZG (1009 copy of W6ZTF),
and Fay Gehres, WIAIN (1009, copy of
WIMK). These men can copy code, and
deserve the eongratulations of all who
appreciate ability!

Three different texts were transmitted,
one from WIMK, one from W2AYN-9
and W9UZ, and one from W6AM and
W6ZF. It was only necessary to submit
one copy, the copy which the operator considered
“best’’; 102 operators made their best copy from
W2AYN-9, 78 from WIMK, 43 from W6AM, 19
from W6ZF and 6 from W9UZ, a total of 248
participants. Two copies were received withoub
the names of the contestants and were not
counted.

Each text consisted of 50 words or groups
totalling 384 characters (letters and figures). In
grading eopies each word or group was considered
either “right” or “wrong,” and each one right
counted 2% toward a possible 100%.

The Copying Bee is something new in A.R.R.L.
activities and has been greeted with much en-
thusiasm. Unlike previous *‘receiving competi-
tions,” the text to be copied was very “tricky,”
being composed of difficult and misspelled words,
letter and number combinations, ete. It was a
challenge to any operator!

The Scores

Participants are grouped by transmitting
stations, showing from which station each oper-
ator made his “best copy.” Operators are listed
in each group according to accuracy of copy
within that group. For final ratings to determine
“winners’’ the scores of all operators in all groups
were compared. Operators whose calls are in
italics are the highest rating participants in their
respective A.R.R.L. sections.

FRIDAY, December 14th, might just as well

Those making their “best copy” from WEAYN-9: WEHSK
1009 WEALB 96% W3AWQ (at W8YA) 92% W4BRG-
W8HS 90% W6BMC-WTYELF-W9KJY 88% L. J. Mc
Kright (at Ft. Qmaha, Neb.) W4AIH-W7AJ-W?EET-
W8CDK WIIGB-W3ARKEB WIALJ-W5BXA-W7BVE-
WeDBM VELRKA-WTIG-WS8BEN-WYARE-WIDJA
W8IKZ-W9DOU WiIMK (Hal)-W2DBQ-W2GKB-
WSAQ-WOAHH VEZDG-W6WQ-WIRT-WODHH-
WIDOP W2CBN-W2ZGNK-WIOABB WI1AJK-W1DJQ-
W4LAPU-WSMJIR-W9AQD WIFRO-WIICA-W2BCB-
WSABX-WIGGRAWSIUY-WRKJW.-WIES WICTI-
WIFNM-WIGBY-W9IEL WSFXF-W90S0 WSIWT-
WICWR-WOFFD WIDLN-W7DP-W3DKE-WIGGB
VE2ZFG-W4COV-W5ZM-WsCDM-WSLFM-WICFL
WBAPN-WIRJP WSISK-WICEX-WIHNP-
WOHTU WOPTE WIAAY-W2CKQ-W3EZ
‘WSAFE-WSDBX-WIOEVQ (Harmon Weeks)
W8SS-WIEFK W4CIR-WS8DM-WOEVQ (Irvin
Weeks) W3RIM-W7AF-WBAYO-WIONXG
WeDQD W3EQP-W4BDT WI1DBU-W2DRC-
W7AAT WOGFN WSKGG W2HBO.

Those making their. “best copy’ from WIMK:
WOAIN 100% WSAL-W9GAD 98%, WOLHY
96% WiENW-WIERU-WIEZQ-WIFNQ 929,
WaeCDM  90% W9ANV WHAEX-WICDV-
WOINM WTAFS-WI0QV-WISES W1JT (aboard
ship outside N.Y.C)-W2CT, VORD-Wi1DUK-
WICGY-WIDGS-WIKTJI W4AUE (copied in
Venezuela)-WOGNU W5BCW-WSFYF-WOPJT
WiASP-WIFAK-WIKCG-WIOMA WI1BQS-
W9BWJ-WACS] WIGBD W2BIX WIEOB-
WIBVG W3ADE-WAHWH WSKWA W2DILJ-
W5BKJ WHBRQ W2AVS-W7CZY-WSLSO
W5CEZ-W5EHZ-WINZE W2ATM-WIOMSY (at
WiIYD) W6DQR WIFOU-WOIZD WOIGZ
'WIGYB WSEU-WIMZD WIEMS-WSEBL Mrs. W5CDM
WIFYO-WIKCJ W9GEN VE4LG-VEL{MJI-WIIQW
WIHKF-W3EIL (Chester R. Martin) WOCMJ WIEBT
WIFPP-W3EIL (Edw. H. Martin) WIAXN WIATF-
WIFWT.

Those making their *'best copy’ from WeAM; WrMY 92%
W6JVH 90% W6DBQ 88% W6FIP W6GVU-W6CII-
W7CZX W6BNY (R. BE. Farrel)-W6CLV W6DVD-
WOENU W6QA VESKU-W6CIR WSENI-W7ESJ-A, W.
Watkins (ex-1CHQ) VE5S5DF W6CXK-W6I0X WIRLZ
W7AZY-W7BXQ W6EDW-K7DVF-W7ESL W5BMU-
W6KTQ W6EGJ WIWY W6EYR-W7YBZJ W7BDS-
WSCUG WSMTZ WSLUG K6CRU-W6JZJ-W7CRS-
W7CWN WISWP W7RE W6DNY.

Those making their “‘best copy” from W6ZF: W6GAH
100% W6GXV 86% W6LEM 84% WTLP 829, VESLQ
W6CBY W4CZC-WOHME (aboard ship at San Francisco)
WBINL WIECY-6 W4LN W4GX W6BQO W6AQE
WiIDWQ-W8MUU W7AVL W1FXB W3BXE.

Those making their “*best copy”’ from W9UZ: WIGUN 98%,
WEJE 82% W9IDXZ W9PVH CMT7CR W9SGY.

The text transmitted from W2AYN-9 and WOUZ:
SENTIENT ENTENTE UTTER TRANSCONDUCTANCE
HEVASIVE JUJUTSU KHANATE QUOIT OINTMENT
MENTION ONTION ONTOGENY REENTER FAFNIR
IRITIS TMESIS CENTENNIALSENTIMENT SEDIMENT
MENDACIOUB OUSTER STERLING LINGERIE AERIAL
ALUMINUM NUMB TOMFOOLERY ERRONEOUSNESS
ETESIAN JANISSARY JINRIKISHA SHAH NIFLHEIM
SELENE TETTER 7347MS8 MIMETIC ZEUGMA UN-
NUMBERED ZENANA NATANT TANTAMOUNT ANTE-
CEDE EDELWEISS XANTHIPPE PEPWERMINT MINI-~
MIZE ZETHUS NAUSICAA HEXAHEDRON

The text transmitted from W6AM and W6ZF:
MISSTRESSSHIP TETEATETE DEBILITATE PUNXSU-
TAWNEY MUTAUL ZIGZAG YTTERBIUM MAMMA
ENSIFORM XYST MNEMONIC ENFEQOFF BREVET
XYLYLENE TSETSE BREE SHIRR ATAXIA HESSIAN
ATTESTATION OS8SEOUS TATARIAN UITLANDER
WHEEEZE CHLOROPHYLL DEVISEE MISSIISIPPI

{Continued on page 98)
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What the League Is Doing

League Activities, Washington Notes, Board Actions—For Your information

1935 The Board of Directors of the Amer-
Board ican Radio Relay League held their

. regular annual meeting in Hartford
Meeting on May 10th and 11th. All the

pending affairs of amateur radio were gone over
carefully, many important decisions taken, pol-
icies outlined, recommendations made for changes
in amateur regulations, committees established
and orders issued. This is an account of the high-
lights of the sessions.

To us the distinguishing characteristic of this
meeting was the thorough advance preparation
which had preceded it. From an experience with
some dozens of A.R.R.L. Board meetings we
unhesitatingly proclaim this the best-prepared
one we have ever witnessed. Not everyone geems
to understand the huge amount of preparatory
work which precedes the meeting of our Board.
Barly in April of each year the officials of the
League file with the directors comprehensive
reports both on the work of the preceding year
and on the status of pending mafters. At about
the same time, each director commences a survey
of his own area to obtain amateur reaction to-
wards the questions of the moment, to equip
himself to speak accurately for his territory.
Early in the annual meeting each director makes
% report, for the information of all the others, on
conditions and sentiment in his division. Thus a
very thorough groundwork is laid for the intelli-
gent examination of affairs. This year over two
hours were devoted to hearing the directors’ re-
ports and mutually exchanging information ag a
factual background for the meeting. Every direc-
tor was present except the Vice-President, who
unfortunately was ill; and the Board also had
hefore it, as aides and to receive instructions, the
secretary and assistant secretary, the treasurer,
the communications manager, the general coun-
sel and the technical editor of QST.

Perhaps the greatest interest in this year's
meeting attaches to the Board’s consideration of
amateur ‘phone. It is on this subject, too, that
we were particularly impressed by the amount of
advance surveying and analyzing that had been
done by the directors. Xach one knew beyond
peradventure how his division stood on the
perennial problem of dividing frequencies be-
tween ‘phone and e¢.w. And it should here be
mentioned that at the meeting practically every
director stated that his decisions were being
made on a statistical basis and that on each
angle of this problem he was voting strictly in
accordance with the instructions of his member-

ship. The subject got a thorough combing over,
band by band. Briefly reported, the only change
in "phone allocations recommended by the Board
was to double the ten-meter authorization to read
28-me. to 29-me., or half of the band.

"Phone was the first important subject reached
by the Board on its agenda and so was considered
the first day of the meeting but, as has frequently
been the case, it was reéxamined the second day.
By almost a unanimous vote the Board decided to
request no change in the "phone allocations in the
1715-2000 band and later in its meeting declined
to reopen that item for reconsideration. By a
vote of 8 to 5 it rejected a proposal to widen the
75-meter allocation by 50 kilocyeles. With only
one dissenting voice it voted against any *phone
allocation in the 7-me. band. ’Phone in the 14-me,
band came in for the most attention and in the
course of the meeting five separate motions look-
ing to the widening of this allocation were offered
but all to meet defeat, three of them by being
voted down and two for want of a second. The
question of moving the "phone allocation-to one
end or the other of the band was also the subject
of three motions. The Canadian regulations are
written for another year and have the 'phone
allocation in the center of the band. For this rea- -
son the only action taken by the A.R.R.L. Board
was to request the F.C.C. to move our allocation
to the high-frequency end of the band if and when
Canada does the same thing. On these 'phone
matters neither the President nor the Canadian
(General Manager voted, that the questions
might be settled strictly in accordance with the
wishes of the United States divisions.

There is no specifiec F.C.C. rule against 'phone
overmodulation, which everyone knows to be the
curse of modern ‘phone operating. The Board
agked the F.C.C. to adopt a regulation prohibit-
ing modulation in excess of 1009, and requiring
’phone stations to possess some means of de-
termining when the modulation exceeds that
value. They also voted to ask the Commission to
forbid the transmitting of music by amateur
’phones, a testing privilege which has been widely
abused, particularly in the cultivation of SWL
sudiences.

The Board feels that it is really time to recog-
nize the 28-me. band as & communicating band.
Desiring also to have the mobile privilege ex-
tended to this band they first asked the Commis-
sion to extend to it the same requirement for d.c.
plate supply and stable gignals as apply to the
lower frequencies, to open up the low-frequency
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half of it to "phone, and then to make it all avail-
able for portable-mobile operation under the
same regulations as apply to the ultra-highs.

Probably the most important subject dealt
with by the Board was plans for widening the
amateur frequency allocations at the Cairo con-
ference. Pursuant to a recommendation of the
General Counsel and Secretary, the Board ap-
pointed a continuing Cairo Committee of three
directors, under the chairmanship of Dr. Wood-
ruff of the Atlantic Division, and clothed it with
complete planning authority and gave it a sub-
stantial appropriation to finance its work. Its
work embraces the planning of an educational
campaign, plans for codperation with amateurs in
other countries, and a study of the need for
gpecific legislation in this country and of all ways
and means of securing extension of amateur priv-
ileges by international agreement. It will be
clearly evident from a reading of this minute
that the Board means business.

Starting the first of next year we have a new
A.R.R.L. division~—the Southwestern Division,
consisting of the Los Angeles and San Diego
A.R.R.L. sections of California and the state of
Arizona. In the elections of this autumn it will
elect its first director, to take office January 1st.
The boys down there have long been plugging for
their own division because their group is far
separated from the other populous center of the
division in the San Francisco region, and now
they have it. CGireetings, Southwestern Division!

The drills of the Army and Navy nets were re-
garded by the Board as eausing an unwarranta-
ble amount of interference with other amateur
activity. It is hoped that arrangements may soon
be made with these services whereby the bulk of
the activity of the stations associated with their
nets may be transferred o government fre-
quencies.

A Board committee under the chairmanship of
Director Bailey was charged with the duty of
making a complete investigation of the executive
organization of the League, its accounting sys-
tern, aud the League constitution and by-laws,
and directed to report its recommendations to
the Board as early as possible. To this committee
was also referred a study of the question of
eligibility to the A.R.R.L. directorate.

The Board decided that to be eligible to affilia-
tion, or the continuing of affiliation, & majority of
the licensed amateur members of a club must also
bhe members of the League. A rule was adopted
requiring the approval of the division director as
the first step in plans for holding division con-
ventions. QSL Bureaus were ordered established
for the KA, K4, K6 and K7 members. The by-
laws concerning Canada were amended to pro-
vide for an alternate C.G.M. and for voting by
licensed amateurs, the same as in U. S, elections,
a job that was overlooked last year. The first
year's experimental program with small adminis-

trative appropriations for directors having proved
satisfactory, the Board continued the practice
with & small increase in the appropriation. The
hearty thanks of the Board were expressed to the
QSL Managers and to the owners and personnel
of the Standard Frequency Stations.

Quite interesting was the Board’s action in re-
questing the F.C.C. to specify that the three
QS0’s necegsary for the renewal of amateur
licenses must be by means of ¢.w. radiotelegraphy.
not by ’phone. The Board feels that too many
'phone operators are forgetting the code and that
‘phone must be regarded as an auxiliary to the
hagic form of amateur radio, which is telegraphy.

ith thought to the improvement of practical
operating conditions the Roard recommends to
A.R.R.L. members that they employ dummy
antennas for all transmitter testing not requiring
communication at a distance; that they equip
themselves with arrangements to reduce power to
the minimum necessary when working over short
digtances; and that they make use of such devices
ag band-switching transmitters to make it easy
to make use of the logical frequency band for
each communicating need. QST will publish more
information on these subjects soon.

These, of course, are only the high-lights of a
two-day meeting. Some of the plans started at
this meeting will take form only in the months to
come, and ¢ST will carry further information as
developments oceur. We give you now the min-
utes of the meeting. Chiefly they are u record only
of motions, actions, orders and cannot hope either
to portray the spirit and color of that meeting or
to cover the multitude of smaller subjects that
were discussed informally, For details of any
item in which you are particularly interested,
ask your director.

Minutes of 1935 Annual Meeting of
Board of Directors, American Radio
Relay League, May 10 & 11, 1935

In compliance with the constitution and responsive to due
notice, the Board of Directors of the American Radio Relay
League, Inc., convened in regular annual meeting at The
Hartford Club, Hartford, Conn., on May 10, 1935. The
meeting was called to order by President Maxim at 10:03
a.m., d.s.f. After a brief address by the President, the roll
was called, with the following directors present:

Hiram Percy Maxim, President, Chairman
Alex Reid, Canadian General Manager
Bennett R. Adams, Jr., Southeastern Division
Russell J. Andrews, Rocky Mountain Division
. W. Bailey, New England Division

H. L. Caveness, Roanoke Division

8. G. Culver, Pacific Division

Ralph J. Gibbons, Northwestern Division
Wayland M. Groves, West Gulf Division
Kenneth T, Hill, Hudson Division

M. M. Hill, Delta Division

Carl L. Jabs, Dakota Division

H, W. Kerr, Midwest Division

Hdward A. Roberts, Central Division

Eugene €, Woodruff, Atlantic Division
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Absent: Charles H. Stewart, Vice-President, ill. There were
also present Secretary K. B. Warner, Treasurer A. A. He-
bert, Communications Manager F. B. Handy, General

Jounsel Paul M. Segal and Assistant Secretary A. L. Bud-
long. The Chairman informed the Board that the Vice-
President was ill and expressed regret at his inability to be
present,

After discussion of the minutes of the previous meeting,
on motion of Mr. Reid, seconded by Mr, M. M. Hill,
VOTED that the same are approved in the form in which
they were issued by the Secretary. Messrs. Grovesand K. T.
Hill requested to be recorded as not voting because they had
not been present at the previous meeting.

On motion of Mr. Culver, seconded by Mr. Xerr, unani-
mously VOTED to accept the annual reports of the officers
and the Gieneral Counsel to the Board of Directors and place
the same on file,

Mer. Gibbons pointed out an omission from the minutes of
the BExecutive Committee meeting of July 12, 1934. After
diseussion, ORDERED by the Chairman that the minutes
of the Executive Committee meeting of July 12, 1934, be
eorrected by incorporating in the fourth paragraph from the
end thereof the sentence “In this connection the Commititee
examined the request of Director Gibbons concerning head-
quarters representation at the Northwestern Division con-
vention” and that corrected minutes be issued to all direc-
tors who were gerving at that time. On motion of Mr.
Bailey, seconded by Mr. Roberts, unanimously VOTED
that all acts performed and all things done by the Executive
Jommittee since the last meeting of the Board, and by it
reported to the Board, are ratified and confirmed by the
Board as the actions of the Board.

On motion of Mr, Reid, seconded by Mr. Jabs, unani-
mously VOTED that the Board. having considered its mail
vote with reference to reseinding the instructions given the
editor of QST concerning advocating band-pass filters or
gimilar apparatus for amateur 'phone, and having examined
the sume, now ratifies the vote taken and decides to take
this action as of the date of receipt of the ninth vote of
‘aye" by mail, Oct. 20, 1934

On motion of Mr. Woodruff, seconded by Mr. Culver,
unanimously VOTED that the Board. having considered its
mail vote with reference to rescinding the resolutions con-
verning the affiliating of clubs and in scheduling the subject
for reconsideration at the 1935 annual meeting, and having
exgmined the same, now ratifies the vote taken and decides
to take this action as of the date of receipt of the ninth vote
of “aye’” by mail, Jan. 24, 1935,

Mz, Reid presented his report as Canadian General Mana-
ger. In turn, every division director rendered a report on
conditions in his division,

On motion of Mr. Bailey, with numerous seconds, unani-
mously VOTED that the Secretary is instructed to send
immediately to Vice-President Stewart a telegram of greet~
ings and good wishes from all the members of the Board.

At the suggestion of Mr. Culver, the Chairman OR-
DERED that Technical Editor James J. Lamb report at the
meeting as adviser to the Board on technieal questions.

On motion of Mr. Roberts, the Board recessed for lunch-
¢on at 1:09 p.m., reconvening at 2:21 p.m. with all directors
and officials in attendance except Director Jaba.

On motion of Mr. Andrews, seconded by Mr. Kerr, unan-
imously VOTED that the sum of twenty-eight hundred
dollars ($2800) is hereby appropriated from the surplus of
the League, as of this date, for the purpose of defraying the
expenses of holding this meeting of the Board of Directors,
any unexpended remainder of this sum to be restored to

surplus.

On motion of Mr. Culver, seconded by Mr. Gibbons,
unanimously VOTED to grant affiliation to the following
societies:

Inter-City Radio Club....vecveeveesssss...Galion, Ohio
Central Massachusetts Radio Association
! Worcester, Masa.
Rockomeka Amateur Radio Club....Livermore Falls, Me.
The New England Division Radiofone Association
Auburndale, Mass,
Alle-Kiski Radio Club..........0v0e0e., . Taventum, Pa.
Miller Amateur Radio Club.............Miller, Bo. Dak,

Faribault Amateur Radio Club.........Faribault, Minn.
Mountaineer Amateur Radio Association
Fairmount, W. Va.

Sedalia Amateur Radio Club...... vevesees.Bedalia, Mo,
Akron Progressive Short Wave Radio Association

Akron, Ohio
Lynchburg Short Wave Club. .. .. v.+....Lynchburg, Va.

Albany Amateur Radio Association. .......Albany, N. Y.
North Texas Agricultural College Radio Club
Arlington, Texas

Amateur Radio Experimenters Club. ... .. ..Macomb, Il
The Henlopen Amateur Radio Club. . ... Lewes, Delaware
Fort Peck Radio Club. .... veveeeees Bt Peck, Montana
Butte Radio Operators Association. . .....Butte, Montana
‘The South Plains Radio Club........ ...Lubbock, Texas
Tampa Amateur Radio Club, Ine.........Tampa, Florida
Parkway Radio Association......... .. .Roslindale, Mass.

Technical Editor Lamb here reported to the meeting ab
2:30 p.m.

On the question of reéxamining League policy with respect
to the affiliating of clubs, after extended discussion, on mo~
tion of Mr. Roberts, seconded by Mr. Jabs, the following
resolution was unanimously ADOPTED:

Resolved: that it is the policy of the League
not to grant affiliation to any amateur society
unless 51 % of the licensed amateurs belonging
to the applicant society are also members of
the League; that the Communications Mana~
ger is hereby directed to make a suitable sur-
vey of the affiliated clubs at the end of each
year; and that it is hereby declared to be the
policy of the League to terminate the affilia~
tion of any society'found by such survey not to
comply with this condition.

. Mr, Jabs entered the meeting at the beginning of the forego-

ing discussion, at 2:38 p.m., and participated in the same.

On the guestion of requests to the Federal Communica~
tions Commission to amend the amateur regulations con-
cerning the bands of frequencies open to 'phone operation:

. 1715-2000 kc. On motion of Mr. M, M. Hill, VOTED to
request no change in the 'phone allocations in the 1715-2000
ke, band. Mr, Adams asked to be recorded as opposed.

3600-4000 ke, Moved, by Mr. Jabs, and seconded by Mr,
Giroves, that the Board instruct the Secretary to request the
F.C.C. to expand the 3900-4000 ke, Clase-A "phone assign=
ment to read 3850-4000 ke, Mr. Jabs requested a record
vote. The yeas and nays being ordered, the said question
was decided in the negative: yeas, 5; nays, 8. Those who
voted in the affirmative are Messrs, Adams, Caveness, Gib-
bons, Groves and Jabs; those who voted opposed are
Messrs, Andrews, Bailey, Culver, K. T, Hill, M. M. Hill,
Kerr, Roberts and Woodruif; not voting, Messrs. Maxim
and Reid., So the motion was rejected.

7000-7300 ke. On motion of Mr. Bailey, seconded by Mr.
Jubs, VOTED, with one dissenting voice, to request no
change in the 7000-7300 ke. band.

14,000-14,400 ke. Moved, by Mr. M. M. Hijll, seconded
by Mr, X, T, Hill, that the F.C.C. be requested to move the
14-me. 'phone suthorization to the high-frequency end of
that band. The yeas and nays being ordered, the said ques~
tion was decided in the negative: yeas, 6; nays, 7. Those who
voted in the affirmative are Mesars. Adams, Caveness,
(iroves, K. T. Hill, M. M. Hill and Woodruff; those who
voted opposed are Messrs, Andrews, Bailey, Culver, Gib-
bons, Jabs, Kerr and Roberts; not voting, Messrs. Maxim
and Reid. 8o the motion was rejected.

On motion of Mr. Culver, seconded by Mr. Jabs, VOTED
that the Federal Communications Commission is requested
to move the 14-me. 'phone allocation to the high-frequency
end of that band when and if the Canadian government does
the same thing with respect to the Canadian amateur au-
thorization. Messra. Gibbons and Kerr asked o be recorded
a8 voting opposed.

Moved, by Mr. M. M. Hill, that the F.C.C, be requested
to widen the 14-me. 'phone authorization to read 14,200 to
14,400 ke. when and if Canada moves the Canadian amateur
aufborization to the high-frequency end of the band. But
there was no second, so the motion was lost.
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Moeved, by Mr. Groves, and seconded by Mr. Gibbons,
that the F.C.C. be requested to expand the 14-me. ‘phone
allocation to read 14,100 to 14,300 ke. The yeas and nays
being ordered, the said question was decided in the negative:
veas, 5; nays 8. Those who voted in the affirmative are
Mesars, Adams, Gibbons, Groves, Jabs and Kerr; those who
voted opposed are Messrs, Andrews, Bailey, Caveness, Cul-
ver, K, T. Hill, M., M. Hill, Roberts and Woodruff; not vot-
ing, Messr. Maxim and Reid. So the motion was rejected.

Moved, by Mr. Adams, and seconded by Mr. Jabs, that
the F.C.C. berequested o expand the 14-me. ‘phone suthor-
ization to read 14,150 to 14,300 ke. The yeas and nays being
ordered, the said question was decided in the negative: yeas,
@; nays, 7. Those who voted in the affirmative are Messrs,
Adams, Gibbons, Groves, M. M, Hill, Jabs und Kerr; those
who voted opposed are Messrs, Andrews, Bailey, Caveness,
Culver, K, T, Hill, Roberts and Woodruff; not voting,
Mesers. Maxim and Reid. So the motion was rejected.

(Bee further discussion of this question later in these
minutes.)

#8,000~-80,000 ke, On motion of Mr. Gibbons, seconded
by Mr. Jabs, unanimously VOTED that the F.C.C. is re-
quested to widen the 28-me. 'phone authorisation to read
28,000 ke, to 29,000 ke

After discussion of additional authorization for portable-
mobile operation, on motion of Mr. Jabs, seconded by Mr.
(Groves, unanimously VOTED that the Federal Communi-
cations Commission is requested to extend the requirement
of d.c. plate supply on the lower amateur frequencies to ap-
ply to the ten-meter band by amending the stipulated figure
in Rule 382 to read 30,000 kilocyecles and at the same time is
requested to extend the portable-mobile privilege to apply
to the ten-meter band by amending the stipulated figure in
Rules 368 and 387 to read 28,000 kilocycles.

1716-2000 ke, Moved, by Mr. Adams, that the Board
reconsider its action with respect to the 1715-2000 ke. band.
But the motion was ruled out of order by the Chairman be-
cause Mr. Adams had not voted in the affirmative on the
question. As & courtesy to Mr. Adams, moved, by Mr. Cul-
ver, and seconded by Mr. Adams, that the Board reconsider
its decision on this question. But the motion was rejected.

On the question of curbing overmodulation by 'phone sta-
tions, after discussion, on motion of Mr. Gibbons, seconded
by Mr. Roberts, unanimously VOTED that the Federal
Communications Commission is requested to adopt the fol-
lowing text in lieu of its present Rule 381:

The emissions of amateur transmitbers
operating on frequencies below 30,000 ke.
shall be free from spurious radiations of suffi-
cient strength to cause interference, to re-
ceivers of modern design, outside the com-
munication band normal for the type of
transmission employed. Amateur radiotele-
phone stations in no case shall use amplitude
modulation in excess of 100 percent of the
amplitude of the emitted carrier and shall em-~
ploy means to insure that the amplitude mod-
ulation is not in exceas of 100 percent,

Moved, by Mr. Roberts, that the Communications Mana-
ger be directed to appoint edditional official observers to be
known as Official "Phone Observers whose duty would be to
monitor 'phone stations, check violations, serve notices on
violators, report non-compliance to the Communicationa
Manager; that the Communications Manager be directed, if
offenders persist after due notice from headquarters, to
penalize them by recommendations to the F.C.C. that they
be suspended from the use of 'phone privileges for a period of
six months to a year. But there was no second, so the motion
was lost.

After discussion of the abuse of the “music testing’ rule,
on motion of Mr, Gibbons, seconded by Mr. Groves,
VOTED that the Federal Communications Commission is
requested to repeal its Rule 372,

On the question of amending the by-laws to provide uni-
formity between the (CCanadian section and the United
Htates divisions with respect to the election of director and
alternate, after discussion, moved, by Mr. Reid, and sec-
onded by Mr. Andrews, that a new by-law, to be known

temporarily as By-Law 24a, be adopted and that By-Laws
25 and 28 be amended, so that they read as follows:

24a. An Alternate Canadian General Man-
ager shall be elected at the same time as the
Canadian General Mansger is elected. Such
election shall be subject to all the terms and
requirements of these by-laws with regard to
directors, both as to the qualifications of can-
didates and the methods of voting, No person
may simultaneously be a eandidate for the of-
fice of both Canadian General Manager and
Alternate Canadian General Manager.

25. The Executive Committee shall delete
the name of any nominee who may be ineligi-
ble to election and the name of any who may
withdraw by written communication. The re-
maining names shall be listed on a ballot in
the order of the number of nominations re-
eeived, If there be but one eligible nominee,
the Executive Committee shall declare him
elected without balloting by the membership.
If there be more than one eligible nominee,
then during the first week of November the
Secretary shall send by mail to every member
of the League in Canada, a ballot and a return
envelope, soliciting a vote for one name, The
ballot shall contain a copy of By-Laws 24,
24a, 25, 26 and 27. The Executive Committee
shall constitute itself & Committee of Tellers;
but any Canadian member of the League who
ghall deliver to the Secretary on or before the
first day of November of election year a writ~
ten petition signed by at least ten Canadian
members of the League stating their desire
that he witness the counting by the Commit-
tea of Tellers of the Canadian ballots, shall be
pernitted to do so and shall be accorded every
reasonable opportunity to satisfy himself of
the correctness of the count reported by the
Committee; provided that the aforesaid signa-
tures shall not have appeared on another simi-
lar petition. Ballots, to be counted, shall reach
the Becretary not Iater than noon of the twen-
tieth day of December of election year. No
ballot shall be counted unless it shall affirma~
tively appear either from such ballot or the
envelope in which it is contained that the
member submitting it either is at the time the
holder of an amateur radio station or opera-
tor's license or has been continuously since
May 15, 1934, a Canadian member of the
Lesgue. The Committee of Tellers shall meet
at the headquarters office of the League as
soon thereafter as possible, and in the presence
of each other shall count the vote, after first
eliminating the ballot of anyone disqualified
from voting. They shall forthwith prepare and
sign & report of the results of the vote, de-
elaring the eligible person receiving the great-
est number of votes elected as the new Cana-
dian General Manager; and they shall turn
over all their records and ballots to the Secre-
tary for presentation at the next annual meet-
ing of the Board of Directors.

28, The Canadian General Manager shall
have the authority to-appoint committees and
agsistants to aid him in the discharge of his
duties. All such appointees shall be Canadian
members of the League. In case of inability of
the Canadian General Manager to attend a
meeting of the Board of Directors, he shall so
notify the Becretary and, with the giving of
such notice, the Alternate Canadian General
Manager shall assume all the powers and
duties of Canadian General Manager and
shall attend such meeting with full powers of
that office.

The yeas and nays being ordered, the said question was de-
cided in the affirmative: whole number of votes cast, 14;
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necessary for adoption, 11; yeas, 14; nays, 0. Every director
voted in the affirmative except Mr. Culver, who was mo-
mentarily absent from the meeting. 8o the by-lawas were
amended as proposed.

Moved, by Mr. Jabsand seconded by Mr. Culver, that By-
Law 16 (17) be amended to provide that certified public ac-
countants be engaged to serve as the Committee of Tellersin
director elections. After discussion, the yeas and nays being
ordered, the said question was decided in the negative:
whole number of votes cast, 13; necessary for adoption, 11;
veas, 4; nays, 9. Those who voted in the affirmative are
Messra. Adams, Culver, Groves and Jabs; those voting op-
posed are Messrs. Andrews, Bailey, Caveness, K. T. Hill,
M. M. Hill, Xerr, Reid, Roberts and Woodruff; not voting,
Mesars. Maxim and Gibbons. 8o the motion was rejected.

QOn the question of better organization within the divi-
sions, after extended discussion. on motion of Mr. Caveness,
seconded by Mr. Culver, unanimously VOTED that there is
hereby allocated to each division director of the League and
to the Canadian (General Manager the sum of twoe hundred
dollars ($200) for legitimate A.R.R.L. expenses in his area;
and that there is hereby appropriated from the surplus of the
League, as of this date, the sum of twenty-eight hundred
dollars ($2800) for the purpose of defraying this expense, any
unexpended remainder of this fund on the date of the next
annual Board meeting to be restored to surplus,

©n motion of Mr. Culver, seconded by Mr. Andrews, the
Board RATTFIED the action of the Secretary in disbursing
to Director Gibbona fifteen dollars eighty-four cents ($15.84)
and to Director Andrews ten dollars forty-five cents ($10.45)
for legitimate expenses in excess of their authorized appro-
priations for last year.

On motjon of Mr, Roberts, VOTED that the Board will
hold an evening session. Whereupon the Board recessed for
dinner at 6:49 p.m., reconvening at 8:35 p.m. with all direc~
tora and officials in attendance,

€n the question of tbe feasibility of cireulating the annual
reports of directors amongst the directors in advance of the
annual meeting, moved, by Mr, Culver, and seconded by
Mr. K. T. Hill, that the director reports be circulated thirty
days in advance of the annual meeting. But the motion was
rejected.

The Chairman outlined the need for further examination
of plans for the Cairo conference and called upon Mr. Segal
to report on this subject for the (General Counsel and Secre-
tary. Mr. Segalreported that the General Counsel and Secre-
tary believed that the League probably could secure the
adoption by the Congress of appropriate orders to the dele-
gation to Cairo, instructing them to demand or to insist upon
a widening of amateur bands, but that, because the problem
was an international one, they had as yet been unable to
formulate & program which they definitely believed would
insure the widening of amateur frequency allocations at the
Cairo conference; aud that they proposed that the Board ap-~
point a contibuing commitiee to formulate the A.R.R.L.
program for that purpose. After discussion, on motion of Mr.
(iibbons, the Board adjourned at 9:56 p.m. under order to
reconvene at 9:00 a.m., d.s.t., the following day. The Board
reassembled at the same place the following morning and
was called to order at 9:16 a.m., d.s.t., with all directors
present except Vice-President Stewart and with Secretary
Warner, Communications Manager Handy, General Coun-
sel Segal, Assistant Secretary Budlong and Technical Editor
Lamb also in attendance; Treasurer Hebert entered the
meeting at 9:39 a.m. The Board having unanimously come
to the opinion that an extension of amateur facilities by in-
ternational agreement is immediately necessary:

Upon consideration of the item of the agenda relating to
the question of preparation of the A.R.R.L. position with
regard to the forthcoming administrative conference at
Cairo, and

Upon consideration of the report of the General Counsel
and of the Secretary regarding this,

On motion of Mr. Culver, it was unanimously VOTED:

1) That it is the view of the Board that an
educational campaign with the Congress and
with the executive arm of the Federal Gov-

ernment concerning amateur radio is now
highly desirable.

2) That & committee consisting of Measrs.
‘Woodrufl, Bailey and Roberts is authorized to
study the entire Cairo question and shall be
known as the Cairo Committee,

3) The Cairo Committee shall forthwith
commence a study of the objectives outlined
in paragraph (1) and of all related questions
concerning plans of the A.R.R.L. for the
(lairo conference, including specifically co-
operation with amateurs in other countries,
the need for specific legisiation, and all ways
and means of securing extension of amateur
privileges by international agreement.

I8 4) The Cairo Committee shall meet upon
the eall of its chairman or upon the joint call of
its other two members ut times and places
provided for in the call, R

5) From time fo time the Cairo Committee
shall make such reports and recommendations
to the Board as are appropriate.

6) The President of the League is hereby
instructed that pursuant to the provisions of
Article 1V, Bection 9, of the constitution, he
shall call apecial meetings of the Board of
Directors at such times and at such places as
the Cairo Committee sghall in its discretion
reguest.

7) The Cairo Committee shall have full
power, through the General Manager, to call
upon the headquarters office of the A.R.R.L.
for such information, executive, technical and
clerical assistance as it may require.

8) The Cairo Committee shall consider and
at the earliest convenient time report to the
Board concerning the advisability of employ-
ing such additional executive, legal, engineer-
ing and public-relations personnel as may be
desirable to accomplish the purposes of the
Board as now expressed.

@) There is hereby appropriated as of this
date for the use of the Cairo Committee the
sum of two thousand dollars ($2000) for its
necessary expenses; any balance unused to be
returned to the surplus of the League.

On motion of Mr, Kerr, seconded by Mr. Andrews, unani-
mously VOTED that a committee consisting of Directors
Bailey, Roberts and K. T. Hill is appointed to make, at the
earliest practicable moment, a complete investigation of the
executive organization of the League. its system of account-
ing. the League constitution and by-laws; and report its
conclusions and recommendations by mail to the members of
tbe Board; and that the sum of five hundred dollars ($500)
is hereby appropriated this date from the swplus of the
League for such investigation, any unused portion thereof to
be returned to surplus.

On the more effective employment of amateur frequen-
cies, after discussion, on motion of Mr. Jabs, seconded by
Mr. Culver, unanimously VOTED that the Board goes on
record as recommending:

1) That dummy antennas be used for test-
ing not involving actual communication.

2) That amateurs reduce power for local
work in accordance with Sec. 324, Communi-
cations Act of 1934.

3) That more diversified use of bands be en-
couraged by means of band-switching and sim-
ilar devices.

and that the editor of QST is instructed to print therein in-
formation on reducing power for local work.
The Secretary’s request for authorization to publish the

position statement of the League annually, on motion of Mr.

Bailey, seconded by Mr. Jabs, was laid on the table by
unanimous vote,

On the question of the desirability of making the reports
of the officers available to the membership, after discussion,
on motion of Mr. Gibbons, seconded by Mr, Kerr, VOTED
that the officers’ reports shall be available to members im-
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mediately after the 1936 annual meeting and similarly each
year thereafter, at the cost price to the League,

The Board recessed for luncheon at 1:10 p.m. reconvening
at 2:35 p.m. with all directors present except the Vice-
President and all officials in aftendance except the General
Counsel,

(On motion of Mr, Hill, seconded by Mr. Batley, unani-
mously VOTED that the aunual reports of the officers of
the League shall be copyrighted.

On the question of interpreting Paragraph 2 of Article IV,
constitution, regarding eligibility to the Board of Directors,
on motion of Mr. Culver, seconded by Mr, Andrews, unani-
mously VOTED that this question is referred to the in-
vestigating committee which is to review the constitution. @

On motion of Mr. Kerr, seconded by Mr. Caveness,
unanimously VOTED that the hearty thanks and apprecia-
tion of the Board of Directors are extended to the owners
and personnel of the A.R.R.L. Standard Frequency Stations.

Mr. Culver asked renewed consideration of the question
of “family membership" and, seconded by Mr. Reid, moved
that the by-laws be amended by adding after By-Law 3 a
fx;;»lw paragraph to be known temporarily as By-Law 3a, as

ows:

3a. Providedthatthememberisthehusband
or wife, brother or sister, son or daughter,
father or mother of another member living at
the same address paying dues at the rate of
$2.50 per year, he may at his request pay dues
of §0.50 per year, in advance, but without the
right to receive QST; said membership to be
con;urrent with that of the member receiving
8T,

The veas and nays being ordered, the said question was
decided in the affirmative: whole number of votes cast, 14;
necessary for adoption, 11; yeas 14; nays, 0. Chairman
Maxim did not vote; every other director present voted in
the affirmative. o the by-laws were amended as proposed.

On motion of Mr. Gibbons, seconded by Mr. Adams,
unanimously VOTED that the Communications Manager ig
requested to change A.R.R.L. practice in message checking
from the cable count to the land couné.

On the question of the added interference and congestion
in amateur bands caused by the drills of amateurs associated
with Army and Navy networks, after discussion, on motion
of Mr., Reid, seconded by Mr. Gibbons, unanimously
VOTED that the Army and Navy are requested to remove
their drill operations from the amateur bands.

‘The Secretary read communications received from San
Diego (California) Radio Amateurs’ Association, Eastern
gflal;nch Amateur Radio Telegraphers League, and Louis R.

er.

Moved, by Mr. M. M. Hill, and seconded by Mr. Gibbons,
that the Board reconsider its decision concerning the 14-me,
'phone allocation. The yeas and nays being ordered, the said
question was decided in the affirmative: yeas, 8; nays, 7.
Those who voted in the affirmative are Messrs. Adams,
Caveness, Gibbons, Groves, M. M, Hill, Jabs, Maxim and
Woodruff; those who voted opposed are Messrs. Andrews,
Bailey, Culver, K. T. Hill, Kerr, Reid and Roberts. Chair-
man Maxim originally did not vote but, the result being &
tie, then cast his vote in the atfirmative. So the motion to
reconsider was adopted. Upon reconsideration:

Moved, by Mr. Gibbons, and seconded by Mr. Groves,
that the Federal Communications Commission be requested
to open 14,100 to 14,300 ke. to Class-A 'phone operation,
But after discussion the said motion was rejected. Moved,
by Mr. M. M. Hill, that the Federal Communications
Clommission be requested to move 14-me. *phone {o the low-
frequency end of that band and increase the ‘phone alloca~
tion to read 14,000 to 14,150 ke, But there was no second,
#0 the motion was lost,

Moved, by Mr. Woodruff, that it be adopted as & working
rule of the Board that any additions by directors to the
agenda for annual meetings be added by the end of the first
day of such meeting. But there was no second, so the motion
waas lost.

On motion of Mr. Woodruff, seconded by Mr. Roberts,
after discussion, unanimously VOTED to adopt the follow-

ing as a regulation concerning the approval of division
conventions:

In order to bring about uniformity in the
method of handling A.R.R.L. division con-
ventions in the future, it is suggested that
when affiliated clubs or associations desire to
sponsor such a convention, the question of ap-
proval be first submitted to the director of the
division. This action should be taken as far in
advance as possible, but not less than six
months prior to the proposed date of the con-
vention,

Such application for approval shall give the
director as much information as possible to
enable him to consider the application intelli-
gently, and particularly shall give the follow-
ing information:

(1) The date or dates upon which it is
deaired to hold the convention.

{2) The place at which it is proposed to
be held.

(3) The clubs or sssociations who pro-
pose to sponsor it.

(4) The names and addresses of the offi-
cers chosen to conduct the conven-
tion,

When the director is satisfied that the ap-
proval of such & convention will be for the
best.interests of all concerned he will forward
the application to the A.R.R.L. headquarters
at West Hartford for the formal approval of
the Executive Committee. Upon such final
approval the chairman or secretary of the
convention committee will be notified by the
headquarters office.

On motion of Mr. Woodruff, seconded by Mr. Groves,
VOTED that the Federal Communications Commission is
requested to amend its Rule 402 to provide that the stipu-
lated three contacts with other smateurs conatituting the
proof of use necessary for the renewal of an amateur license
must be by means of ¢, w. radiotelegraphy.

Moved, by Mr, (iroves, and seconded by Mr. Adams, that
alternate directors be permitted to sit at all Board meetings
as non-participating observers at their own expense. But
after discussion, the said motion wasrejected.

At the request of Mr. Culver the Chajrman directed the
Recretary to respond to the letter of the S8an Diego Radio
Amateurs’ Association expressing regret at the inability
of the Board to attend their radio amateur fiesta in July
but transmitting the Board’s good wishes. Moved, by Mr.
Culver, and seconded by Mr. Caveness, that a headquarters
representative be sent to the San Diego fiesta. After dis-
cussion the motion was rejected.

Moved by Mr, Culver, that a new A.R.R.L. division be
created, to be known as the Southwestern Division, said
division to consist of the Los Angeles. San Diego and Arizona
gections of the Pacific Division as at present designated;
that it be the order of the Board that a director be elected
to serve for the term January 1, 1936, to December 31, 1936,
and that subsequent to December 31, 1936. the term be for
two years; that to this end By-Laws 4(a) and 18 are amended
as follows:

In paragraph (a) of By-Law 4, change the
stipulation of the Pacific Division to read
“PACIFIC DIVISION, that portion of the
state of California not included in the South-
western Division, and the state of Nevada,
the territory of Hawaii and the Philippine
Islands.” Add the following: “SOUTHWEST-
ERN DIVISION, the counties of Lmperial,
Inyo, Los Angeles, Mono, Orange. Riverside,
Han Bernardino, San Diego. San Luis Obispo,
Santa Barbara and Ventura of the state of
California, and the state of Arizona.”
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In the first sentence of By-Law 18 add the
word “Southwestern” to the list of divisions
holding elections in each even-numbered year.

The yveas and nays being ordered, the said question was
decided in the affirmative: whole number of votes cast, 15;
necessary for adoption, 11; yeas, 14; nays, 1. Those who
voted in the affirmative are Mesars. Adams, Andrews,
Railey, Caveness, Culver, Gibbons, Groves, K. T. Hill,
M. M. Hill, Jabs, Kerr, Mazim, Reid and Roberts. Mr.
Woodruff voted opposed. So the by-laws were amended as
proposed and a special election ordered to choose a South«
western Division director for the year 1436,

Moved, by Mr. Culver, that WAC certificates be issued
to all those who qualify for them, regardless of their affilia-
tion or membership in any amateur organization, said certifi-
cate to be issued to members of the American Radio Relay
League free of charge, and at a cosi of fiflty cents ($0.50)
to all non-members of the American Radio Relay League,
But after discussion, with the permission of his second,
Mr, Culver withdrew the motion. On further motion of Mr.
Culver, seconded by Mr. Gibbons, VOTED that A.R.R.L.
recommends to the International Amateur Radio Union
that WAC certificates be issued to all those who qualify for
them, regardless of their affiliation or membership in any
amateur organization, said certificate to be issued to mem-
bers of 2 member-society free of charge, and at cost to all
non-members

Moved, by Mr, Culver, and seconded by Mr, Jabs, that
this organization require that an applicstion be filed by all
applicants for membership in the organization, said applica-
tion to shuw whether applicant is a bolder of an amateur
license, either station or operator, issued by the United
States, the date of expiration of such license, and the call
letters assigned to such station; and further that the mem-_
bership files of this organization be kept in such & manner
that the number of members holding such heenses can be
readily determined. But after discussion, the motion was
rejected.

On motion of Mr. Culver, seconded by Mr. Gibbons,
VOTED that additional QSL Bureaus shall be established
to the end that thereshall be onein every district in the U. 8.
and Canadsa and one for every A.R.R.L. section having its
nwn international prefix regardless of whether incuded in
one of the U. 8. or Canadian divisions.

On motion of Mr. Culver, unanimously VOTED that the
hearty thanks and appreciation of the Board of Directors
are extended to the QSL Managers of the League.

Moved, by Mr. Culver, that each Q8L Manager be fur-
nished & copy of each successive edition of the Radio Ama-
teur Call Book Magazine. But there was no second, so the
motion was lost.

Moved, by Mr. Culver, that the sum of fifty dollars ($50)
be appropriated from surplus to cover the expenses involved
in the mailing of traffic to China from the Philippine Islands,
said fund to be administered by the 8.C.M. of the Philippine
Island section. But there was no second, so the motion was
lost.

On motion of Mr. Gibbons, seconded by Mr. Culver,
VOTED that the investigating committee previously ap-
pointed is requested to examine the desirability of making
the technical editor of QST an officer of the League,

Moved, by Mr. Jabs, that the A.R.R.L. sponsor a cam~
paign for new licensed-amateur members through QST and
by enlisting the aid of the affiliated clubs and members.
But there was no second, so the motion was lost.

On motion of Mr. (aveness, the Board adjourned,
sine die, at 6:34 p.m. Total time of sessions, 16 hours, 48

wminutes,
Secretary
. The F.C.C. has made the following
Lﬁi?:e addition to our Rule 402, providing

for proof of use before renewals:
“This rule shall not prevent renewal of an ama-

teur station license to an applicant who has
recently qualified for license as an amateur oper-
ator.” Under the old rules many station licenses
were issued without the holder being an amateur
operator. As these station licenses now expire,
some of the holders are qualifying as amateur
operators and desire station renewal but are un-
able to satisfy Rule 402 because the applicant,
Iacking an operator license, has not operated his
own station. Rule 402 was not intended to bar or
delay such applications and for that reason the
Commigsion hasg made the modification.

“I osses” We have met a few amateurs re-
cently who were of the impression
that, through a whole series of national and inter~
national radio conferences, the amateur has lost
more and more of his frequenecies, until to-day he
possesses but & remnant of his former holdings.
As a matter of fact there have been but two inter~
national conferences which dealt with amateur
radio, one at Washington in 1927 which did
change our bands, and one at Madrid in 1932
which made no changes. Commentators on this
subject forget that both before and at the time
that amateurs opened up the high frequencies, our
only assignment in this country was the band
1500-2000 ke. The early amateur investigators
of the higher frequencies operated under experi-
mental licenses and the early transatlantic work
was done either under such licenses or by virtue
of special temporary permission, since amateur
licenses granted no right to transmit below 150
meters. When we had uncovered the usefulness
of the higher frequencies the League went to
work to get assignments for amateurs and se-
cured substantial allocations at 3500, 7000 and
14,000 ke. A.R.R.L. successfully defended these
agsignments through a whole series of national
radio conferences which, during the period of
several years when the radio law in this country
had broken down, constituted the de facto radio
administration. We were still enjoying their use
at the time of the Washington conference and the
United States government was willing that we
continue in their possession; it made formal pro-
posals to the conference to that end and valiantly
supported that point of view. But unfortunately
these allocations were purely a U. B. assignment
and had no international standing, since this was
the first international conference to consider
amateur allocations and the first one to deal with
the high-frequency part of the spectrum. Despite
the efforts of the U. 8., foreign governments
would not agree to allocations of that magnitude
for amateurs, and our 7-me. and 14-me. bands
were reduced. They remain in precisely those
figures to-day, the Madrid conference having
made no changes in them. There has been no
“series of losses”, and the international amateur
allocations have never had any other figures than
those of to-day.
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Cairo Any casual examination of the “wide
Note °Pen spaces” on either side of our
crowded high-frequency bands gives

any listening amateur the impression that ade-
quate use is not being made of the fixed-service
assignments and that there is room to spare,
which we might well enjoy. There is room to
spare if modern engincering considerations can
govern the allocation question but the actual
set-up constitutes a formidable obstacle to such
an aspiration. It would be well for amateurs to
have a better appreciation of the situation. The
higgest difficulty is that inertia and national
jealousies make impossible any truly scientific
attack by international conferences upon the
problem of a better arrangement of assignments
in that service whose bands adjoin ours. An ad-
ministration secures the right, on behalf of one of
her nationals, to operate a station in the fixed
service on one of these frequencies by means of &
procedure known as notification to the interna-
tional bureau at Berne. The bureau is notified of
the frequency on which the station is going to
work and the date when it is placed in service.
There is involved a delicate international subject
and it has never been thoroughly thrashed out
but in general the system operates on & priority
basis—first come, first served. The first station to
notify its intention to use a certain frequency is
regarded as entitled to protection against inter-
ference from all subsequent comers. There are, of
course, many additional notifications upon the
same frequency, and in fact some of the channels
have s great number of stations ‘‘registered”
upon them. In principle the second “registrant”
is entitled to protection against interference from
all subsequent ones, and they may be made fo
cease operation if they interfere with him, but he
in turn may use the frequency only to the extent
that does not interfere with those who notified
before him. If there were twenty stations regis-
tered upon & frequency, the tenth in priority
would be entitied to protection from the last ten
but would have to respect the prior right of the
nine who preceded him. Notifications have been
filed on all the channels in the fixed service, many
times in the case of some of them. We do not
make a fair examination of the situation when we
eontemplate the large unoccupied regions on our
tuners as we listen in at our individual stations,
for an apparently unoccupied frequency may be
in use in another part of the world and inaudible
to us or it may be in use at a different time of day
—yet all such use would be prevented by the
assignment of such frequencies to amateur radio,
which we must admit will effectively ruin a band
for any other purpose! Those fixed-service fre-
quencies upon which we hear nothing are “regis-
tered” upon and in all probability have active
stations upon them somewhere in the world—
stations which, by reason of their priority, may
not be interfered with by subsequent comers.

Now if we propose to displace a certain group of
fixed stations on the ground that there is adequate
room for them elsewhere, we immediately en-
eounter not only inertia and reluctance but oppo-
sition that has a certain measure of justification
behind it for the reason that every such displaced
station would come as a late registrant upon his
new frequency and would have the right to oper-
ate only to such an extent as did not interfere
with those who had previously established their
services upon that frequency and so notified the
Berne Bureau. International jealousies do not
permit the rational contemplation of complex
working agreement for time-sharing between
thousands of station operators in every part of
the globe. Yet any plan by us to expand our
bands inevitably involves the displacement of
scores of stations in the fixed service. Some of
them are of no importance or could readily
double up under the same administration, but
some of them are of high power and very im-
portant and have to be given clear berths. But
the priority of the little stations of the little na-
tion is just as good internationally, and they can
be depended upon to holler their heads off to
that effect. So you see, OM’s, it isn’t going to he

. all cakes and ale.

e Strays §y

We still hear of amateurs who, when they want
to set up a demonstration amateur radio station
at an exhibition or fair or something of that sort,
make application for a new license or ask for the
special temporary transfer of some existing Ii-
cense to the exhibition location. This ig a heritage
of the old days, before the provision of last
Qctober permitting every amateur to operate a
portable. Such a request is now unnecessary and
simply invites trouble. All that is necessary is for
the amateur who is to assume responsibility for
the new station to notify the Radio Inspector
that his call will be used as a portable at such-
and-such @ location between such-and-such
dates. One of the purposes of the portable pro-
vigion is to save the Commission the necessity
for issuing these special temporary permits. Ama-
teurs therefore may simply move, notify, and
(GA—remembering to sign the dizzy portable
indication.

A nickle and a trip to the nearest auto-supply
store will bring you s rubber accelerator pad
which can be slipped over the knob on the re-
ceiver tuning dial to give a better vernier tuning
ratio and keep your fingers from being cramped
on the small knobs usually attached to dials.

—W6KBY
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EXPERIMENTER

Phone Monitor—V.T. Voltmeter

COMBINATION ’phone monitor and
+« A yacuum-tube voltmeter using a single tube
of the duoc-diode—hi-u triode type is shown in
Fig. 1, the circuit being suggested by Wolcott
Smith of the F. W. Sickles Co., Springfield, Mass.
The inpub eircuit is arranged so that the dicde
rectifier portion may be cut in or out of the circuit
by means of the swifch S1; with the diodes cut in
for monitoring, the triode section of the tube is
used as an audio smplifier. Switch Sz, in the
plate cireuit, cuts in either the headphones, for
monitoring, or the 0—1 milliammeter, for voltage
measurement.

For voltage measurement the “B” supply
should be 100 to 135 volts from 2 source having
good regulation—39; or better—such as batteries
or a “B” supply of ample current capacity. Since
the maximum current change is small—not over
1 milliampere—it should not be difficult to main-
tain sufficiently good voltage regulation with a
“B” power pack. To use the tubse as a voltmeter
the 500-ohm variable cathode resistor, R, shouid
be adjusted so that the plate current is 0.1 ma.
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FIG. 1—COMBINED V.T. VOLTMETER AND
'PHONE MONITOR USING DUAL-PURPOSE TUBE

™ For best results the lead to the triode grid should have
low capacity to ground and other parts of the circuit.
‘Thejmilllammeter M is a 0~1 mil instrument. The 0.01-
ufd. condenser shown dotted at the input terminals is used
as an insulating condenser when a.c. measurements are
being taken from a source which also has a d.c. potential
across it.

with the input terminals shorted. With 90 volts
on the plate, the milliammeter will read full scale
when a signal of approximately 2.5 volts is applied
to the input terminals. With 135 volts on the plate
the full-scale reading will be obtained with a
signal of approximately 2.0 volts. The voltmeter

may be calibrated in comparison with a known
source of voltage.

For monitoring, a pickup eoil of suitable in-
ductance is plugged across the tuning condenser
C, the circuit being designed to resonate at the
operating frequency. Constants are not critical, a
100-ppfd. tuning condenser and coils having suffi-
cient inductance to tune to the operating fre-
quency being suggested. A coil consisting of 40
turns of No. 24 d.s.c. or s.c.c. wire on a l-inch
form, tapped at the center, will be suitable for the
3900 to 4000-ke. band with a 100-uufd. tuning
condenser.

Time Delay Relay Using a 45 Tube

Usually the radio amateur is not in a position
to indulge in apparatus which is not actually
necessary, but would be desirable. It has been
my good fortune, I believe, to discover a very

45
S 180.2
Rz R N
- b —————
+ C,
= T +
B -
L. = VT
= 3= RELAY
8 = -
% i
FIG, 2—~TIME-DELAY CIRCUIT USING A TYPE
45 TUBE

‘The time constant in the grid circuit regulates the time
df opening and clo.smz of the relay. Circuit constants are
iscussed in the text.

simple circuit that can be consirueted from mis-
cellaneous parts to be found around any ama-
teur’s station.

Fig. 3 shows the arrangement of the circuit.
Briefly, its operation is as follows. The battery
B is of sufficient value to bias the tube so that
the plate current is zero, with the key open. The
battery Bs is of the same value as Bj so that when
R2 is zero the bias on the tube is zero, thereby
increasing the current in the plate circuit. The
battery B has a voltage of about 90 volts to give
a current flow of 40 mils when the resistance of
the relay is 180 ohms and the bias zero. The relay
used in my experiments was & 122AM Western
Electric, which would close with a current of 28
1mils and open when the current dropped to 14 mils.
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I found the best operation when R; was varied
in steps of 1 megohm from 1 to &, R, was 500,000
ohms and C} varied between .25 and 6 ufd.

When E; was 5 megohms and Ry 100,000 ohms,
it took longer for the relay to open than it did to
close using any value of capacity within the limit
stated. When Ry was increased to 500,000 ohms,
it took longer to close the relay than it did to
open i, of course varying again depending upon
the capacity used.

There are a great many variations of the appli-
cation of this circuit and, of course, other tubes
might be used in place of the 45. If one should
experiment with this circuit he will find a great
many uses to which it can be puf in the operation
of a transmitter or receiver.

The maximum time delay on closing was 1634
seconds when Ry was 5 megohms, R 50,000 ohms
and €y 6 pfd. The opening time for this same ar-
rangement was 734 seconds. The greatest dif-
ference obtained in the other direction was 9
seconds to open with 114 seconds to close, when
R; was 5 megohms, Rz 100,000 ohms, and C; 6
puid. The two times were practically the same,
about 8 seconds, when K; was 8 megohms, K2
500,000 ohms and O 4 ufd.

= William P. West
Franklin Institute, Phila., Penna.

Type 59 Tube as Inverted Amplifier

Readers will recall the description in QST some
time ago of an “inverted” amplifier circuit in

EXCITER EXCITER

FIG. 3—~INVERTED AMPLIFIER CIRCUITS FOR
THE 59 TUBE

These circuits require no neutralization for straight-
through ampllgcation. ‘The tube connections are those
used ﬁ:r Class.

which certain types of triodes or other non-
screen-grid tubes can be used as straight ampli-
fiers without neutralization.! A letter from R. P.
Austin, WSEVA, suggests that the Type 59 tube
offers certain advantages for use in this type of
circuit since its cathode is indirectly heated, thus
avoiding the necessity for filament chokes ca-
pable of carrying the comparatively heavy fila-
ment current taken by most tubes. We quote
below from his letter:

“In connection with inverted r.f. amplifiers I
thought I might pass on a bit of data that I don’t

t Romander, *The Inverted Ultraudion Amplifier,” QST
September, 1933.

reeall having seen incorporated in the original
article. No doubt the necessity for somewhat
cumbersome r.f. chokes in the filament circuits
has prevented wider use of the circuit.

“For a portable transmitter where space and
weight are at a premium the 59 tube can be used
with very satisfactory results, the tube being con-
nected for Class-B service. The simplicity of an
amplifier of this type should prove quite attrac-
tive. There is also a great possibility for this type
of amplifier for 28 and 56-me. equipment. Al-
though I haven’t tried the idea on these fre-
quencies it has been in use on frequencies as high
a8 23 me, commercially.

“For a single-ended inverted 59 amplifier the
only equipment required is & suitable tank ecir-
cuit and blocking capacitor. Aside from this there
is nothing else except the incidental hardware.
Bias and neutralization are not to be considered,
o for the portable job what could be sweeter?

“I haven’t tried the idea for doubling but it
should do the trick. The only problem is that of
correct bias for this service, which should be an
easy matter to determine. No bias is necessary
where the tube is used on the driver frequency,
gince the 59 is designed for zero-bias operation
when properly connected.”

Suggested circuit diagrams are given in Fig,. 3.
That at the left is for ordinary capacity coupling;
that at the right for induetive coupling, using a
few turns in the cathode circuit as the coupling
coil. Because of the high amplification factor of
the tube connected for Class-B service and conse-

quent low grid impedance, it is desirable to
have a step-down ratio in the coupling
transformer.

Using a Voltmeter as an Ohmeter
Articles on the use of a low-scale milliam-~

'l meter in conjunction with shunts and mul-
tiplying resistors as a multi-scale instru-
ment have appeared in past QST7"s. Many

experimenters do not know that such an instru-

ment, or any sensitive voltmeter for that matter,
may be used as an ohmeter without altering it in

any way. All that is required is a source of e.m.f.,

such as a 2234-volt battery, and a knowledge of

the combined resistance of the meter and the mul-
mpher being used. Choose a voltage scale that will
give nearly full scale deflection when measuring

the voltage of the source. Call this reading V.

Then insert the unknown resistance, R, in series

with the meter and source and note the reduced

reading which we will call V.

Then B, = Fe 1) B
¥
where R, is the total resistance of the voltmeter
at the particular scale being used.
The formula can be explained as follows:
The difference between the readings Viand V
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represents the voltage drop across the unknown
resistance. This drop is the product of the un-
known resistance and the current flowing through
it. V¢ — V =TI X R, If we divide the voltage
drop by the current, we have the resistance.
Since the unknown resistance and the meter are
in series, the same current flows through each.
The current can be determined from the meter
reading as follows:

ground, using ““2 X 2’s”’ as the corner members
with lattice cross bracing. It was divided into
three sections each approximately 20 feet long,
the sections being bolted together with appro-
priate overlap. When finished, the three sections
were unbolted and the two upper
ones telescoped into the largest, or
bottom, section. Since the total
height of the “collapsed” tower was
only about 20 feet, this was raised
easily. The bottom section was then
guyed atb the top. By means of a lad-
der, pulleys were then fastened to
the upper end of the middle section,
ropes being run through the pulleys
from outside the tower down through
the middle section to ground, where
the ropes were tied to the bottom
of the inner section. Pulling on the
ropes then raised the inner section
up through the middle; when pulled
up to the right height the ropes were
fastened securely and the upper and
middle sections bolted together. The

Pgpey fostened

Rupes fastened
Yo bottom of section

fo bodlom of section

FIG. 4—RAISING A SECTIONALIZED TOWER BY MEANS OF

ROPES AND PULLEYS

1"
I =l_3:

Substituting, we have Vg — V = LR,

and solving for R, we have
Ve~V
—
Where greater accuracy is desired, the resist-
ance can be approximated as above and then a
scale chosen so that the resistance of the cor-
responding multiplier is as near as possible to
that of the resistance being measured. If the
resistance i high, the source of e.m.f. may then
be increased to give large scale deflections and
permit more accurate readings to be taken.
—KAINA

B = B

Raising a Sectionalized Tower

As everyone who has tried it knows, raising a
mast of the order of sixty or eighty feet long in
one piece is an sawkward proposition, even
though the radio club turns out en masse to help.
One way of simplifying the job was devised by
Dr. H. K. McWilliams, of Waller, Texas. His
mast i8 60 feet high, but the ease with which it
went up leads him to believe that an 80 or 100-
foot tower could be handled equally well.

The mast—actually a tower of square section,
tapering from a width of 30 inches at the bottom
to 4 inches at the top—was built complete on the

two left-hand drawings in Fig. 4
illustrate this procedure. The pul-
leys were then moved to the top of
the bottom section, the ropes fas-
tened to the bottom of the second
section, and the upper part of the tower pulled up
into place and bolted.

Guys are provided at each joint. Higher
towers could be raised by providing additional 20-
foot sections and following the same procedure.
Dr. McWilliams’ tower, although constructed of
light material, has successfully withstood several
Texas gales. .

Inexpensive Fuses

Every amateur knows the desirability of pro-
tecting his equipment from accidental shorts and
overloads.

A very satisfactory low-priced fuse, which can
be “tailored” to fit practically any amateur ap-
plication, may be made by procuring some lug
terminal strips, These are sold at a very reason~
able price and can be had with from two to six

Tinfoil

FIG. 5—HOMEMADE FUSE

FOR TUBE CIRCUITS

The tinfoil should be pulled
through the lugs and wrapped
around them for connections.
‘The width of the foil strip de-
termines the current at which
the foil will melt.

External -
connection here
lugs. The fuse material is “Christmas Tree” tin-
sel or even the tinfoil from the popular brands
of eigarettes. The strips of this material are fas-
tened to, and wound around the lugs as shown in
(Continued on page 84)
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W3$l, Harrisburg, Pa.

WBSI, the station of Charlie Myers, is lo-
cated at 3747 Derry Street, Harrisburg,
Pa. The shack is situated at the edge of the city
allowing the antennas to be in the open. Myers
also operates W3CCF, the first American station
to be awarded the WAC on ’phone.

Three transmitters were used at W3SI during
the International Contest. Plate voltage for all
transmitters is obtained from three power sup-
plies. The smallest furnishes 800 volts at 300 mils

ONE COMPLETE TRANSMITTER AND ANTENNA
SYSTEM PER BAND

‘This station, with Myers operating made a world’s rec-
ord score of 41,000 points in the recent DX contest.

and operates the crystal and doubler stages. A
2000-volt supply furnishes power for the driver
gtages and, when using phone operation, the
modulators. The supply for the final amplifiers
uses a 4.7-KVA transformer giving 4000 volts,
this is rectified by two 872A tubes.

The 14-me. rig uses a 47 erystal oscillator on
35 mec., two doubler stages with 825%, an 841
buffer, a 203-A driver and push-pull-parallel
852's in the final.

The 7-mec. transmitter uses a 47 crystal oscil-
lator, an 825 doubler, 825 buiffer, an 852 driver

and push-pull 204-A’s
in the final. Both
transmitters use link
eoupling throughout.

The 80-meter rig
uses two 852’8 in a
push-pull tuned grid
—fixed plate self-ex-
eited circuit. This was
assembled just for
the tests to keep from
changing coils in the
20-meter rig which
normally operates on
all  bands. Thus,
change of transmit-
ters and bands is ac- .
complished by means
of a three-pole switch
in the high voltage leads from the three power
supplies. Seven crystals located in various parts
of the band enable the operator to take full ad-
vantage of the QML, QLM, ete., signals used by
the foreign stations.

The receiver is a superhet using a pre-r.f, stage
and a crystal filter. The receiving antennas are
connected to a multi-pole switch which allows
the operator to select the one giving the best
signal. The receiving antennas are as follows: a
single wire 120 feet long and 75 feet high, a
single wire 450 feet long sloping from 75 feet to
20 feet, a single wire 75 feet long and 15 feet
high, a 40-méter doublet with twisted transmis-
sion line, a 20-meter Johnson “0Q)” antenna with
a transposed transmission line, (This antenna is
awitched from transmit to receive by a relay
actuated by the power switch on the final plate
supply.)

Too much cannot be said about the “Q” an-
tenna as its performance is remarkable both in
boosting the signal and dropping the noise level.
Auto noise has always been very bad, the shack
being located along a main highway. Many an-
tennas were tried but the “Q” was found superior
to the others. It is erected 75 feet in the air

(Continued on page 64)

CHARLIE MYERS, W3S1
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F. E. Handy, Communications Manager

OPERATING
NEWS

Conducted by the Communications Department

E. L. Battey, Asst. Communications Manager

95 06% of the registered interest of amateur radio
. operators is in our four lowest-frequency
bands. The remaining 4.94 % interest is entirely in the ultra-
high frequencies, mostly in 56-me. *phone work. 15.2% of
all amateur *phone work is now conducted on 5 meters.

The 56-me. operator, just like any other amateur opera-
tor, is required by the Federal Communications Commission
to log every transmission. Neglect in keeping proper station
records invites difficulties with the ¥.C.C. Suppose that you
get involved in an F.C.C. check-up, either on your station,
orin connection with running down bootleg 58-me. operation
of some station operating in your loeality (quite a common
activity if we are to judge by the number of unlicensed
fellows apprehended mentioned in F.C.C. minutes!). What
if your log fails to show stations called and worked confirm-
ing your actual operation, or what if you are unable when
called upon to produce any log at all? Should your call be
“borrowed” and you find yourself confronted with a *“situa-
tion,” a complete record of all actual operation of your
station would be invaluable,

Paragraph 386 of the F.C.C. regulations specifically in-
forms every amateur of the things that must be noted when
log-keeping: The date and time, the name of the operator,
each call made (whether station was worked or not), the
input power, the frequency-band, and the location of port-
able or portable-mobile ham station, The Communications
Act gives the F.C.C. the authority to suspend operators
licenses for up to two years in addition to liability of punish~
ment on conviction of violation of F.C.C. regulations “by a
fine of not more than $500 for each and every day during
which such offense oceurs™!

We mention all this not to stick up for the logic or justice
of paragraph 386 and its manifold sections, but to tell you
that there is & regulation, to point out that it is one of the
easiest to enforce, und that more-than-adequate penalties
are provided. It comes to mind right at this time when we
notice hams operating portable-mobile rigs without keeping
any proper log of the transmissions made!

Many amateurs are, for their own convenience, keeping a
sepurate and additional Jog book for recording their portable
and portable-mobile ham work. Of course any form of log
from notes on a serap of paper to the most elaborate docu~
ment will cover the necessities as long as the data on every
point the regulations cover is there! However, the book form
is best since it has substance enough to support the pencil
without backing, and no looseleaves to get lost or misplaced.
Why risk suspension of license, or invite the other penalties
by failure to keep & proper full record of portable work?
Most of us have a good log at the fixed station at home, It
saves time and keeps one from forgetting to have one log
for the home (base) station and a separate log for the
portable rig.

The June 8th-9th Third Annual Field Day is announced
elsewhere in these columns, This will be a great Field Day.
Don’t miss out on it. The winners have previously used
3.5- and 7-me. portables although increasingly good work
has been done on 56 me. each year. We hope everybody will
complete & good portable (it may be 56 me. or any amateur
band) and profit fully from the experience and operating
afield that goes with this activity, dedicated to the emer-
gency-preparedness of all us amateurs. In concluding, let us
remind you again of the necessity to ‘keep a log.”” The sece
ond log book is the best way to avoid forgetting, as well as to
keep from soiling or mutilating the regular log by rough

handling, It's & good rule to keep this second log always
with the portable rig . . . and wherever the set goes, the
log book must go also!

SILENCE THE 5-METER BOOTLEGGER!

This summer should be a great year for 56-me. fun for all
concerned, We expect to see bona fide ham interest in 56 mo.
top all previous records. Perhaps that 4.949% u.h.f. interest
figure which we mentioned as the proportionate amateur
interest in these regions will already be obsolete by the time
you read this,

Along with the legitimate amateur interest we note with
some concern that sub rose unlicensed 5-meter *broadcast~
ing” seems to be greatly on the increase, too. In fact one of
the F.C.C.'s field force engaged in running this bootleg
operating down gave us some facts. In some big cities there
are two 56-me, illegal stations to every licensed amateur
58-me, station!

Only 30% of the stations one good Pittsburgh amateur
worked recently on five meters were licensed amateur sta-
tions! Seventy-six different stations were worked, and of
those unlicensed it was ascertained that over balf do not
even try or care to try to obtain licenses. At present about
two bundred stations are estimated to be operating in the
Pittsburgh district, about eight of them using linear oscilla~
tors and five employing m.o.p.a. jobs. The unlicensed jobs
are usually of the poorest quality. It is believed that this
situation is entirely representative of that which obtains
in other large cities.

Interference from these bootleggers is a nuisance, Federal
Communications Commission efforts are largely effective in
silencing these unauthorized stations as fast as loeated, the
chief delay in many instances being that of running down
the pirates by someone with a badge of authority. Page 45,
February 1935 QST, and page 7 of May 1935 @ST, covered
our personal and club responsibilities in taking care of
56-me. unlicensed operators in each locality. It is strictly up
to us individually whether we will continue to tolerate tres-
passing in our all too-narrow bands on the part of large
numbers of B.C.L. novelty-seekers who have neither the
qualifications, or the ability, or the desire to acquire sama,
to make the grade and become real amateurs by learning the
code and training themselves in operating technique, which
as well ag snapping switches on transceivers, is required to
make one of potential value to Uncle 8am, and to warrant
his recogni