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-Yo-:s, for you

there could very well be a citation

which would read

“For distinguished scrvice

to the American people . . ."

.. . that is, there could be

if the nation only realized

as well as we,

who have worked with you,

what a splendid job you have done
as a radio technician

during the emergency.

If they only knew

how you overlooked the word overtime
and how an eight-hour day

lost its meaning

when we most needed

to be informed.

If they only knew
how you coddled and repaired

AMPEREX ELEC

25 WASHINGTON STREET

the irreplaceable tools
of your trade

go that not even one
valuable radio moment

was lost in wartime.

If they only knew
how the nation was kept informed
each twenty-four hours

because of your personal effort.

... Well, perhaps they don’t realize
to whom the thanks belong,

or their tongues don’t give voice

to their feelings . . .

but in their homes and hearts

there has been mute appreciation

for the privilege you extended to all,
the privilege that could not

have been forfeited easily,

the privilege that is used so casually,
the privilege of switching on the radio.

IC CORPORATION

BROOKLYN 1, N. Y,
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THE AMATEUR

-
... key man in world-wide &~
peace-time communications

Hallicrafters New $600,000 Home
Now Under Construction

hallicrafters ranio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT + CHICAGO 16, U. S. A.

~ g o

The key man in world wide peacetime commu.
nications is the amateur. Just as the amateut
proved himself an invaluable asset to the coun-
try’s war effort, so will he continue to make
important contributions to the science of com-
munications in a peacetime world. The ama-
teur’s quest for something new, something
better, the accomplishment of something that
“can’t be done” leads inevitably to further prog-
ress. Hallicrafters, backed by a score of years
experience, will spark this progress with new
and better amateur equipment, Amateurs high
up in the management of the company, ama-
teurs on the engineering and production staffs

"and thousands of amateurs from all over the

world serve to keep Hallicrafters close to the
amateur ideal and in the van of high frequency
developments. The amateur will be the key
man in communications . . : Hallicrafters will
be the key company in producing constantly
improved equipment for the amateur.




Hallicrafters New $600,000 Home
Now Under Construction

CLAIM STAKING

Hallicrafters and Very High Frequency

Based on the facts in the case, Hallicrafters can stake out a
very strong claim to leadership in the very high frequency
field. The facts include such things as the Model S-37, FM-
AM recciver for very high frequency work. The Model S-37
operates from 130 to 210 Mc.—the highest frequency range
of any general coverage commercial type recciver,

Hallicrafters further supports its claim to domination in
the high frequency field with the Model S-36A, FM-AM-
CW’ receiver. The 36A operates from 27.8 to 143 Mc., covers
both vld and new FM bands and is the only commercially
built receiver covering this range.

Further developments in this dircction can soon be retealed —

. ud:lmg further support to Hallicrafters claim to continued mptemuy
in the bigh frequency field.

D lo THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT « CHICAGO 16, U. S. A.
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PRODUCERS OF Va

a}

Medivm Duty
Power
Switches

7% amp. 115V. 60 cycle A.C. ® 25,000 cycles of operation
without contact failure

Voltage breakdown 2500 V

to ground D. C. ® Fixed stops to limit rotation

Solid silver contacts ® 20° indexing

Centralab medium duty power switches are now available for
transmitters (has been used up to 20 megacycles) power supply
converters and for certain industrial and electronic uses.

It is indicated in applications where the average Selector Switch
is not of sufficient accuracy or power rating. Its accuracy of con-
tact is gained by a square shaft, sleeve fit rotor, and individually
aligned and adjusted contacts. It is assembled in multiple gangs
with shorting or non-shorting contacts. Torque can be adjusted
to suit individual requirements. Furnished in 1 pole ... 2 to 17
positions (with 18th position continuous rotation with 18th posi-
tion as “off”); and 2 or 3 pole.. . . 2 to 6 position including “off".

ver Mica Capacitors
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pnt view of the 250-
14,118 mc, Motorola
nsmitier, now giv-
Miami police the
rest of coverage for
radius of 30 miles.

\
W..»THE COUNTERSIGN OF DEPENDABILITY

e Iy S

IN FMafO Ll CE&S”TETS

EIMAC TETRODE 4-125A

Top honors to Galvin Manufacturing Corporation for
building it, and a salute to the police and fire departments
of Miami, Florida, for putting it to work in spite of the
skeptics! It's the first two-way police radiotelephone
system in the United States on frequencies abore 100 mc.
Twenty-four hours a day, 12 patrol cars in Miami’s busy
area tune in on signals as solid as a dinner-table conversa-
tion from this Motorola 250 watt, 118 mc. FM transmitter.

From the earliest experimental stages of FM broadcast-
ing, Eimac tubes have been lending a hand. Naturally,
there are Eimac 4-125A tetrodes (pictured above) in the
vital power output stage of Galvin’s new Motorola success.
Eimac 4-125A’s were a logical choice for this transmitter
because of their superlative high frequency performance
capabilities and their low driving power requircments.

FOLLOW THE LEADERS TO

Ask for your copy of Electronic
Telesis, the 64 - page booklet
giving the fundamentals o
electronics. It will help elec-
tronic engineers explain the
subject to laymen. Available
in English and Spanish. No
obligation, of course.

EITEL-McCULLOUGH, Inc., 1074 San Mateo Avenue, San Bruno, Calif.
Plants located at: San Bruno, California and Salt Lake City, Utah
Export Agents: Frazar & Hansen, 301 Clay St., San Francisco 11, Catlif., U. S. A.

1074

Voltage . . . . 5.0 volts

Current . . 6.2 amperes

Plate Dissipation
(Maximum) 125 watts

Filament: Thoriated Tungsten Direct Interelectrode Capacitances(Average)

Transconductance (is = 50 ma., Es = 2500 v., Ecz = 400 v.) . 2450 umhos

Grid-Plate (Without shielding,

base grounded) . . . . 0.03 yufd.
Input « « « « o« « « . 103yyfd t
Output « & ¢ v « o « » 3.0yyfd.
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the administrative official of ARRL electe
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.. . ATLANTIC DIVISION
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by members in each Section whose address is given below. Radio Club reports
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by SCMs for inclusion in QST. ARRL Field Organizati
ordinator and Official Broadcasting Station posts,

y organized work and plans and progress are especlally desired
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are suspended for the present and no new appointments or cancellations,
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" It is an incorporated association without capital stock
chartered under the laws of Condecticut. Its affairs are _
governed by a Board of Directors, elected every two years
by the general membership. The officers are elected or
appointed by the Directors, The. League is noncommer-
cial and no one commercially engaged in the manufacture,
sale or rental of radio apparatus is eligible to membership
on its board. e s

“Of, by and for the amateur, it numbers within its ..
ranks practxcally every worth-whxle amateur in.the na-
the

Inqumes regardmg mcmbersh:p are solicited. A bona.
fide interest in amateyr radio is the only essential qualifi-
cation; ownership of a transzmttmg station and knowledge
of the code are not prerequisite, although full voting mem-
bership is granted only to licensed amateurs. . .
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" Hartford, Conpecticut.’
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“IT SEEMS T0 US—"

RECONVERSION HEADACHES

TaE world is not finding it as easy to re-
turn to the ways of peace as all of us at first
imagined. Take a look at the troubles of the world
as displayed in your morning newspaper and
you’'ll see that everybody from the Council of
Foreign Ministers to Sam’s Hamburger Stand is
bedeviled by worries of all sorts — delays, strikes,
lack of materials, disagreements, shortage of per-
sonnel, tired minds and bodies, tremendous new
problems. Many people find themselves thinking
almost wistfully of those days a few months back
when all we had to do was win a war. The road
back is a far from smooth one.

That is precisely the situation in radio, includ-
ing amateur radio. Things have not moved with
the speed and facility that first seemed possible,
and, although the difficulties are but temporary,
they are disappointing to a group filled with such
high hopes as our gang. This is in the nature of a
report to you on the score to date. In telling you
the way things seem to be we must simultaneously
warn you that plans and intentions change, par-
ticularly as to dates, both for better and for
worse. The only reliable information will be the
current information of the moment. Keep your-
self posted. '

The best source of information will be W1AW.
We are pleased to say that our headquarters sta-
tion is back on the air, on a special limited
authorization arranged through the collaboration
of IRAC and FCC, for this very purpose. The
frequencies are 3555, 7145 and 14,280 ke. The
hours are 8 to 11 p.m., E.S.T., Monday through
Friday, and week-ends too when there is hot news.
Transmissions will generally take the form of
broadcasts repeated at 8 p.M., 9 P.M. and 10 .M.
Make it a habit to listen daily. Incidentally,
some idea of the difficulty of finding channels
these days is given by the fact that the clearing of
just these three channels for us took a month of
work by the Signal Corps, Air Forces and Navy
and involved both the Pacific and European
theatres and diplomatic negotiations with
Canada.

There are two major problems in our restora-
tion. One is licensing arrangements and the other
is the release of our frequencies. FCC has not yet
been able to set up shop and open its doors for the
receipt of new amateur applications, That is an
extensive activity, requiring about thirty people.
While we had it before the war, it was not in
operation when the last budget was made up, and

the money to pay for it now is not available until
FCC gets a new appropriation from Congress.
The Amateur Unit is not alone in this trouble; it
affects every branch of FCC. The Commission’s
last appropriation was geared to wartime condi~
tions. Now the entire vast structure of civilian
radio i8 ready to roll and the whole national
economy requires that FCC be given immediate
funds to administer the greatly-expanded post~
war activity of the country. That problem is on
the way to solution but meanwhile it has pre-
vented readying things as rapidly as we had
hoped. Forms are being printed and distributed,
regulations looked over, orders drafted. It may
still be some weeks away but soon the whistle
will blow and licensing will be resumed. W1AW
will carry the news.

In the meantime FCC has done the best it
could for us: it has put all presently-licensed
amateurs back on the air on a temporary blanket
authorization, on the only frequency band avail-
able. If formal relicensing isn’t available by the
end of the temporary period, the latter will be
extended. As additional bands are released for our
use by the military, FCC will make them avail-
able to presently-licensed amateurs by announce-
ment. Simple, workable and sensible.

The 112-Me. band is scheduled, at the moment
of writing, to be shifted to 144-148 Mec. about
November 15th, It will not happen; until FCC
announcement, Thereafter there must be no
working on 112-115)4. Don’t put money into
gear for the old band; instead, prepare for the
new one. Copy W1AW.

Now for more pleasant news —in fact, mo-
mentous news: As we write, we are on the very
verge of being reopened on every amateur fre-
quency above 28 Mec.! Yes, including the 10-
meter band, although its DX performance will
probably be pretty disappointing right now.
Yes, including the 5-meter band, although at its
new location of 50~64 Mc. (which now makes it a
6-meter band) — as soon as television is shifted.
Yes, including our new assignments above 200
Mec. But not including the new band at 144-148,
the move to which will be the subject of a separate
order. The military services find they can release
these frequencies to us soon by temporarily re-
taining sharing rights on a non-interfering basis.
Don’t rely upon this paragraph for your operating
authorization, because there may be changes; but
you can get reliable information from night to
night by listening to W1AW — which is why the



station is operating, And the frequencies are on
the way! Get rolling, OM!

One word of caution: Despite the definiteness
of the FCC allocation of new v.h.f. and u.h.f.
bands, it is our belief that some of the amateur
assignments between 200 and 2000 Mec. may be
subjected to further change and we recall that
FCCitself said that its higher allocations would be

changed to accord with any international treaties -

to which the country might become party. So we
advise that you do not risk too much money yet on
elaborate apparatus unless it can accommodate
itself to the possibility of small shifts in months ta
come.

The armed forces are not yet in position to re-
lease any of our frequencies below 28 Mc. While
their traffic loads are considerably reduced, their
network organization still requires as many fre-
quencies as before, it is said. They report that
real relief will come only as bases and camps are
actually closed. They are trying hard and there ix
no doubt of the sincerity of their effort, both on
behalf of amateurs and for the various commer-
cial services whose frequencies they are also
using. It is a question of time, purely. It could be
midwinter before we get DX frequencies again,
but there should be considerably more definite
information available in another month. As we
write, we hear that HB, HK, PY, U and VK
amateurs are back on the air on all bands and
probably enjoying the freedom from W inter-
ference. What a pity that we're not there with
them! Yet it is our country that has the largest
and most extended military establishments and
whose communication needs will endure the long-
est, and we must prepare ourselves to wait until
our restoration is reasonably possible. We cannot
demand precedence in reéstablishment over all
other radio services; but ARRL is insisting that
we be put back on the air just as fast as any other
service. Our advice to you is to get your outdoor
work done before bad weather fouls you up, for
we can expect DX before the winter is over. And
for fast information in between the issues of QST
again refer to W1AW’s broadcasts.

The matter of the 160-meter band is not likely
to be settled finally until about the first of the
year but, for the information of those planning
new stations, you should of course understand
that there will be no assignment for general ama-
teur working in this band. However, the prospect
is that we shall have a nonexclusive assignment
for disaster-relief networks, jointly with other
services, and that the frequencies made available
for this purpose will turn out to be 1750-1800 ke.
It is not definite yet and you should await further
word, but that is what you may tentatively ex-
pect. We recommend to the former 160-meter
‘phone crew, by the way, that they try the 10-
meter band, with emphasis on antenna systems
designed for good ground-wave coverage.

The Rio conference, which lasted most of
September, ended with no actions of direct or
immediate concern to us. We shall have a report
in an early issue from Assistant Secretary Bud-
long, who represented us there. There is now a
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new regional convention, replacing the Habana
Convention und establishing an Inter-American
Telecommunications Office, but nothing in this
document directly affects us. The Santiago Ar-
rangement was not revised and won’t be until
after next year’s world conference. No allocations
were changed but there was discussion of future
allocations and all the Americas now embark
upon preparations for the international confer-
ence, using the U. S. allocation proposals as the
basis for study. Throughout the world numerous
additional groups are preparing, small confer-
ences are being held, and soon we shall be ap-
proaching another worldwide meeting — where,
among other things, the question of our 21-Me.
band will be decided.

Meanwhile we all have much to do and plenty
of opportunity for interesting work. The Ilg.
Gang itself is hard at it, planning, writing, travel-
ing to Washington, working in labs. We shall
transmit information and reports to you as
rapidly as possible — technical, operating, regu-
latory. Our postwar world begins to unfold. The
outlook is an entrancing one. Dream yourself up
some plans, OM, and get in on the fun!

K. B. W.

WHE 60 TO WORK

TuANKS to exploding atoms, we now have
our impatiently-awaited chance to sink our teeth
into the sixty-four dollar question: what part of
the tremendous technical development during the
war is going to have a place in amateur radio?
There hasn’t been a sufficient lapse of time to get
a real perspective — nor are the restrictions on
wartime secret information by any means com-
pletely removed — so the answer isn’t obvious.
What is obvious is that so many inviting avenues
are opening up that it’s hard to decide which are
the most promising for the initial plunge.

So far as we can see at this juncture, nothing
that has come out of this war is going to revolu-
tionize amateur communication on the old stund-
by frequencies — at least not in the sume sense
that c.w. supplanted spark after World War I.
There will be better equipment, yes; and there
are such things as carrier-shift keying to look into
and appraise from the ham standpoint. There are
immensely interesting and useful developments in
predicting the distances that can be covered on
various frequencies, methods which promise to
make DX work an exact science rather than a
fishing expedition. But these things are in the
nature of refinements rather thaun fundamental
chunges. We haven’t heard, for example, of the
invention of any system that makes it possible for
many stations to work without interference
where only one could work comfortably in prewar
days. With the probability that the amateur
population will increase manyfold we badly need
a system of that sort. But it looks as though we'll
have to find the answer — if there is one — for
ourselves. .

Most of the developments of technical interest
are centered in the region above 300 megacycles.

(Concluded on page 110)
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(retting Acquainted With the
“Lighthouse™ Tube

A Simple Transmitter for the 144., 220- and 120-Mc. Bands

BY PHILIP S. RAND.* WIDBM

0NE of the tubes most likely to enjoy
widespread use by the amateur in our new u.h.f.
bands is the disc-seal type known as the “light-
house.” It is made in several different types and
sizes, but the ones to be discussed in this article
are manufactured by General Electric and are

One of the family of "lighthouse™ tubes developed
during the war for v.h.f. use. This particular tube
(2C44) is a triode rated at 20 watts maximum input.

The plate connection is at the top, the grid connection is °

the metal disc in the center, the metal part of the base i«
the r.f. cathode connection, and the heater and d.c.
cathode connections are through the octal base.

designated the 2040, 2C43 and 2C44. These tubes
are low-powered types and operate very nicely
with a plate voltage of from 350 to 400 at 20 to 30
ma. This represents an input of from 7 to 12
watts, a level which.can be readily modulated by
anything delivering from 314 to 6 watts of audio.

Referring to

’

Here is a very practical application of
one of the high-frequency tubes de-
veloped during the war and now available
to amateurs. The tube makes possible
three-band operation with conventional
pre-war technique in the region hetween
2 and 3/ meters.

the r.f. cathode connection, which is coupled by a
built-in 100-uufd. condenser to the d.c. cathode
connection brought out through the Nos. 3, 5 and
8 pins in the base. The cathode pillar extends up
to within a few thousandths of an inch of the grid
disc (the central metal disc) and has its emitting
surface only on the flat end of this pillar. The
heater is mounted inside the pillar directly under
the cathode surface. The grid disec has a hole
punched in its center (slightly larger in area than
the cathode surface) across which is stretched the
fine mesh of the grid. The plate pillar extends
down to within a few thousandths of an inch of
the grid, and connection is made at the top.
The lighthouse tube is a normal triode tube
with the usual frequency-limiting factors designed .
out of its construction. Use of short and large-
diameter cathode and plate leads reduces their
inductance to a minimum, while the grid lead in-
ductance is reduced by making it a disc instead of
a single or double wire. The transit time is
minimized by the close spacing of the elements.
The third limiting factor, inter-electrode ca-
pacitance, has been reduced considerably in pro-
portion to the power-handling capabilities of the
tube, although the actual values resemble other
triode capacitances. Nevertheless, reduction of in-
ductance and transit time results in a tube that
handles as well in conventional parallel-line cir-
cuits at 420 Mec. as does an HY75 at 144 Me.

the photograph
of a 2C44,' the
tube is conven-
tional only in
that it has an
octal base. The
wide metal band
immediately
above the base is

c *Remington Rand, Inc., Electronics Div., Middletown,
onn,

1 For a cross-sectional view of a *‘lighthouse' tube, sce
QST, October, 1944, p. 42.
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A three-band amateur transmitter using the 2C44.
The shorting bar on the parallel lines is moved to the
proper point and locked, and tuning over the band is
accomplished by the home-made variable condenser
mounted at the ends of the lines near the tube.



. gear. The only critical component
" in the unit is RFC,, the grid choke.

.tion of the short- I

- brated point on

‘is a good compromise for the three-

-cathodeis above ground by RFC; and

Another model using the lighthouse tube. This oscil-
lator, with no tunmg condenser across the line, goes
easily to 700

However, for the next amateur band (1145-1245
Me.) it is necessary to go to either a radial- or
concentric-type cavity. The steplike arrange-
ment of the plate, grid and (r.f.) eathode is an
intentional part of the design to permit plugging
the tube into a cavity. A discussion of cavity
construction for the lighthouse tube must be
regerved for some future article.

A Three-Band U.H.F. Amateur Transmitter
The lighthouse tube is a “natural” for the 144-,

- 220- and 420-Me. bands. Usmg parallel lines, it is

only necessary to

change the posi-

ing bar to obtain
output on any of
the three bands.
A simple trans-

The transmitter is built on a 6- by 28- by 1-inch
board. The “cold” ends of the }{-inch roda used
in the line are supported by two panel bushings
mounted in an aluminum bracket which is fast-
ened to the baseboard. These two panel bushings
are of the locking type and make it a simple mat-
ter to position the rods properly. The pla.te rod is
terminated at the plate and in a hole in the plate
cap. The plate cap consists of a }4-inch length of
34-inch diameter brass rod with a 34-inch hole
drilled in the center and a }4-inch hole drilled in
the side. Holes are drilled at right angles to the
large holes and tapped for 8-32 set screws. The
84-inch hole fits over the plate cap of the tube,
and the 4-inch hole slides over the end of the
plate rod. The grid half of the parallel line is ap-
proximately one inch shorter than the plate rod,
to provide room for the grid condenser, C3. The

grid end of the line is supported by a small -

polystyrene post, and the grid socket is made by
forming a narrow band of copper around the grid
dise of the lighthouse tube and tightening it with
a 2-56 machine screw and nut.

The shorting bar for the parallel lines is made of
two locking-type panel bushings set in a copper
strap. These bushings are tightened just enough
to insure good contact and still allow the bar to
slide without too much effort. It is imperative,
therefore, that the two rods be smooth and
straight, although they can be either brass rod or
brass tubing. The
coaxial-cable
connector for the
antenna feed line
and the antenna
loop are mounted
to a piece of Mg

mitter of this
type is shown in
the photograph.
The shorting bar
is moved to a
previously-cali-

C— See text and Fig. 2.
Ca — 10%uufd. ceramic.
C:, C4, C5 — 100 gxufd. mica.

1“_'

the lines and
locked, and any frequency within the amateur
band is obtained by a proper setting of a tuning
condenser connected across the lines at the point
where they connect to the tube. The

Fig. 1 — Circuit diagram of the three-band oscillator.

00 ohms, 1-watt composition.

RFC) — 13 turns No. 18 enam., }{-inch diam., close-wound
RFCa — 25 turns No. 18 enam., 3§-inch diam. spaced wire diam.
RFCs, RFC4 — R.f, choke (Ohmite Z-1).

inch bakelite
bolted to the
shorting bar. The
antenna loop
rides under the
lines so that it
will not hit the
tuning condenser
when the shorting bar i3 moved near the tuning
condenser. The size of the loop may vary with
different antennas but, in general, it should be

antenna coupling loop is connected
to the shorting bar so that the two
are moved simultaneously.

The circuit is shown in- Fig. 1. It
will be recognized as the conven-
tional circuit used in most 112-Me.

Theré is an optimum value of choke
for any one frequency, with which
maximum output will be obtained at
that frequency, but the value shown

band range of this transmitter. The

T

RFCy, but these inductors do not
seem to be too critical.
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A close-up view of the tuning condenser also shows the details of the
socket mounting and tube connections.
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about 2 inches long and spaced the same as the
lines. The coupling can be increased by bending
the loop closer to the lines.

. The tuning condenser is of the split-stator type
with the rotor floating. The stator plates consist
of two strips of copper, ${¢ inch wide by 1 inch
long, formed in two ares and soldered to the tun-
ing rods (see Fig. 2). The rotor uses a piece of
84-inch diameter polystyrene rod through which
is drilled a 14-inch diameter hole for a bakelite or
polystyrene shaft. If desired, the solid poly-
styrene can be replaced by a 34-inch diameter
coil form by cementing a disc of polystyrene to
the open end of the coil form.

The rotor plate, a U-shaped strip of copper one
inch square, is formed and then cemented to the
polystyrene form. A U-shaped piece is necessary
because it was found that at 450 Me. the rotor
plate acted as a capacitor plate as it was first
brought near the stator plates, but after rotating
the rotor still further it began to act as a shorted
turn in the field of the lines, thus counteracting
the effect of the additional capacity and limiting
the tuning range to only a small frequency varia-
tion. Two metal brackets with panel bushings are
used to support the rotor shaft. It is a good idea
to mount the panel bushings in slots rather than
the usual clearance holes, so that the shaft can be
moved toward the stator plates until the desired
capacity range is obtained.

The tube socket is mounted on an aluminum
bracket which is screwed to the baseboard. No
connection is made to the r.f. cathode connection
because the oscillator was found to work better
over the entire range that way, although a 300-
700-Mec. oscillator mounted on a metal chassis
worked fine with the r.f. cathode connection
grounded.

Speaking of metal chassis for a line oscillator
like this, they can be unforeseen sources of
trouble. On one such 12-inch job (the chassis was
approximately one-half wavelength long), it was
possible to light a 6-watt fluorescent lamp

brightly at both ends of the chassis, demonstrat- -

ing only too well its uselessness as a ground.
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Proof of the output on 420
Me.! A 6-watt fluorescent tube
lit almost to full brilliancy.

Tuning Up

The tune-up procedure for this oscillator is
much the same as for any 112-Me. oscillator,
with the exception that forced ventilation must
be used on the tube if anything like the rated
maximum input of 20 watts is to be used. As much
of the plate heat as possible must be conducted
away by the plate rod, and for this reason the
connection between plate and rod must be as
good as possible from a heat as well as an elec-
trical standpoint. The forced ventilation of the
plate can best be obtained by the use of a small
electric fan whose blast is directed at the plate
connection whenever the plate power is applied.
A. small blower tube can be rigged up from stiff
cardboard and attached to the fan if a regular
blower housing is not available.

Assuming all three or four connections are
made properly, the rig should oscillate without
any trouble, and oscillation can be determined by
using a small neon bulb or a flashlight lamp and
loop of wire held close to the lines. Grid current is
also an excellent oscillation indicator. If no oscil-
lation is obtained, it probably means an incorrect

Shaft bearing

& Soft solder
. Lo lines

Fig. 2 — Constructional and assembly details of the
tuning capacitor. K

grid choke, and its construction should be checked
or modified slightly. To get the best efficiency,
particularly on any one band, may require some
slight revision of the grid choke or in the value of
the r.f. by-pass capacitors while watching the
output as indicated by the lamp load and the -
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input as indicated by a plate milliammeter. Tun-
ing up should be done at reduced plate voltage.
say around 250 or 300, at which value the loaded
plate current should run around 15 to 20 ma.,
after which the maximum input of 40 ma. at 500
volts can be applied if considered necessary. A
6-watt fluorescent light also makes a good in-
dicator, and with this rig we have been able to
light one to almost full brilliancy at 450 Mc.2

A good set of Lecher wires or an accurately-
calibrated absorption wavemeter is essential for
finding the different amateur bands. Although a
wire line is probably the most convenient for the
144- and 220-Mc. bands, a more rigid line for the
420-Mc. band can be made by using !4{-inch rod
or tubing, supporting it in the same manner that
the tuned circuit was supported for the oscillator.
After the oscillator has been calibrated, a card-
board scale can be added to the baseboard and
the positions marked for the three amateur bands.
The approximate settings of the shorting bar fol-

low, although it is realized that they will probably

differ slightly in other rigs:

Distance from Center of Plate

of 8C43 to Shorting Bar Frequency Range

14 inches 138-152 Me.
8% 215-230
2% 418-452

Considerable care must be exercised in moving
the shorting bar (and in removing the tube from
its socket) because of the possibility of breaking
the tube seals.

The Antenna

Separate antennas will be required for each
band, unless a rhombic or similar broad-band
antenna is used. It is highly desirable to usc
coaxial instead of open-wire transmission line at
420 Mec. (if one has access to the low-loss coax
developed during the war) because of the lower
radiation losses. An intriguing thing about thc
420-Mec. band is the small size of the antenna,
and a rather decent system can be built in a small
space. One of the photographs shows a four-
clement beam consisting of a folded dipole, one
reflector and two directors, and the antenna is
only 13 inches high. The length of the elements
and their relative spacing should be adjusted to

*Good News>

Switzerland —— Amateur equipment has been
returned by the Government and amateur activi-
ties were resumed on the 80-meter band Sept. 30,
1945.

Colombia — Govermmental decree of October
9, 1945 authorized. amateur operation, on all
bands, subject to pre-war regulations.

U.S.S.R. — CBS news dispatches of October
12, 1945 stated that activity on all lamateur
bands had been authorized and that amateurs
were not restricted to domestic contacts.
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A four-element beam for 120 Me. The folded dipole
antenna is 13 inches long, the reflector is 1314 inches,
and the two directors are 1114 inches. Spacing between
the directors and director and radiator is 2.6 inches, and
4 inches between radiator and reflector.

obtain the highest possible forward radiation as -

‘indicated on a field-strength meter.

All elements are made of 3%-inch diameter
aluminum rod secured to the wooden framework
by blocks of bakelite. The ends of the folded
dipole are bolted together with 6-32 brass machine
screws and Y4-inch bhrass spacers.

General

The 2C43 and 2C44 types perform very well in
the v.h.f. region, not only as oscillators but also as
neutralized amplifiers and frequency multipliers.
For example, a single 2C44 will double from 75 to
150 Mec. and drive a pair of 2C44s in push-pull
which in turn triple to 450 Me., all with conven-
tional L-C and linear circuits.

The 2C40 3 is a receiving-type lighthouse tube
and with the others makes a complete set of tubes
for the 200- to 1500--Mec. range. As soon as thesc
tubes and their sockets become readily available
on the market, the 420- and 1145-Mec. bands
should see considerable activity.

2 Ratings of the 2C44 are given on page 44 of QST,
November, 1944.
3 Bee QST, August, 1945, page 46.

Department

Australia — Amateur cquipment to be re-
turnéd by the Government and amateurs have
been released from their wartime silence by Post-
master General, according to a report via United
Press on October 6, 1945.

Trinidad — VP4s may go on any pre-war bund,
even 7-Mec. ’phone, according to a report from
VP4TI, via W2NYC. .

Brazil — Amateur operation on ther 3.5-, 56-

and 112-Mc. bands has been reestablished. 14-
and 7-Mc. activation is expected shortly.
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Finding the 144-Me. Band

A Review of Frequency-Determining Methods Abore 50 Me.

Tee re-opening of the 112-Me. band for
amateur radio has, aside from the pleasure it
affords us in being able to engage once again in
our favorite hobby, forcibly brought home the
fact that u.h.f. radio is growing up. No longer
can we operate in the bands above 100 Me. with
little fear of interrupting some other service if we
inadvertently get out of the band. Instead we are
sandwiched in between other interests in much
the same fashion as on the lower frequencies, and
our moral obligation to keep our records spotless
is as definite as it is below 54 Mec. The recent com-
plaints of amateur interference with aircraft
services on 116.1 Mec. (when our limit is 115.5
Me.) bring out strikingly the fact that many of
us are using frequency-determining methods that
are too casual (or nebulous!) for modern opera-
tion. Imagine anyone seriously explaining why
he was operating on 27.4 or 30.6 Me. before the
war and you will sce what we mean. The matter
will be no less serious when we move to the 144-
to 148-Mec. band.

A favorite procedure in establishing one’s
equipment in a new high-frequency band has
been to identify the second or fourth harmonic
from one’s transmitter on the next lower-fre-
quency band where the frequency is known
accurately. This is a simple method when bands
arc harmonically related to one another, but the
new u.h.f. bands have not been allocated this con-
veniently., The limits of the imminent 144- to
148-Mec. band bear no direct harmonic relation
to any of the limits of our other bands (with
the single exception of the 4-Me. limit of the 80-
meter band), and the same is true of the 50- to
54-Mec. band. The following paragraphs contain
nothing new in band-limit-determining technique,
but they describe the methods available to ama-
teurs at the present time.

Lecher Wires

Lacking an accurately-calibrated absorption-
type frequency meter (which might be a home-
made affair resulting from considerable pre-war
foresight or the manufactured article built by
several instrument companies), the simplest and
least expensive piece of frequency-determining
equipment is a set of Lecher wires. ‘“Lecher
wires”’ is the name given to a two-wire transmis-
sion line used for direct wavelength measurement
by observation of the distance between maximum
current loops of standing waves along the line.
The line is a simple thing to build, the single
strict requirement that only air dielectric exist
between the portions of the line where the meas-
uring is done being an easy one to satisfy. The
wires are usually stretched tightly between in-

1“A Lecher Wire System for U.H.F. Measurement,"
QS8T, Oct., 1941,
The Radio Amateur's Handbook, 1945 edition, page 410.
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The movement into the 144-Mc. band
will be accompanied by many doubts as
to the limits of the band, if the pattern of
past such expeditions is followed. The
FCC is Lolerant of our doubts but net of
our out-uf-band operation, and it is every
amateur’s solemn obligation to Lknow
without doubt that he is operating inside
of the band and to maintain his fre-
quency within the band limits. Unfor-

. tunately there are no tailor-made mark-
ers or other devices the amateur can use,
and he must rely upon the more basic
principles outlined in this article.

sulating supports, and a spacing of an inch to an
inch and a half is about right for 150 Me. and
lower. The line must be at least one wavelength
long, to insure the existence of at least one full
half wavelength, and the current loops are found
by using a “shorting bar’” which can be slid
along the line to vary its effective length. The
longer the line is made, in terms of half wave-
lengths, the sharper will be the readings that are
obtained, because of the more rapid phase shifts
present in the longer line.

A practical Lecher-wire system has been de-
scribed recently,! and it should not be necessary
to repeat all of the constructional details herc.
The Lecher-wire assembly should be built in
more or less permanent form, although it is quite
feasible to stretch the line temporarily along
wall or a large plank laid on the floor. A per-
manent system is probably best constructed
along the lines of the reference article, by con-
structing a T beam of two pieces of one- by two-
inch wood at least eight feet long and supporting
the wires from insulators fastened to brackets
at the ends of the T beam. This type of con-
struction has the additional advantage that it
provides a guide for a carriage on which the
shorting bar can be mounted. The shorting bar
should be a piece of brass or copper sharpened
almost to a knife edge. The wire can be any bare
copper wire larger than No. 18.

The frequency of a transmitter can be checked
by loosely coupling the Lecher wires (by & hairpin
loop at one end of the line) and finding two spots
on the line where shorting the line causes an in-
crease in the plate current of the transmitter.
The distance between these two points on the
line bears the following relation to the frequency:

P = 5906
M¢ = Distance (inches)
If the distance is measured in meters, the relation

18
150

Fue = Distance (meters)
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In many cases the change in plate current will
be too small to observe on the plate milliammeter,
and a small loop of wire and flashlight lamp
coupled to the transmitter must be used as an
indicator. Then when the shorting bar is placed
properly the lamp’s brilliance will be reduced.
For maximum accuracy with this method, the
indicating lamp and the Lecher wires should be
coupled as loosely as possible consistent with any
indication at all, because of the possibility of
“pulling” of a self-excited oscillator. No such care
is necessary with a power amplifier excited by an
isolated oscillator. For low-powered rigs, where
coupling a flashlight lamp will result in too much
pulling of the frequency, it may be necessary to
use an absorption-type wavemeter using a crystal
detector and milliammeter indicator. Many of the
low-powered rigs will be transceivers, and the fre-
quency check can be made in the “receive” posi-
tion with the technique used for any superregen-
erative receiver.

Checking a superregenerative receiver with
Lecher wires consists of advancing the regenera-
tion control from the “off”’ position up to the
point where the receiver just starts to superregen-
erate, with the Lecher wires loosely coupled.
There will be found points on the Lecher wires
where shorting the line will reduce the hiss in the
receiver, and these represent the current loops.
along the line. In the case of a transceiver with no
regeneration control, it will be necessary to couple
in the Lecher wires until an indication is obtained.
Except in the case of a transceiver which is oscil-
lating too hard in the “receive” condition, it will
be possible to get accurate indications.

A word of caution might well be repeated here -

concerning transceiver operation. Most trans-
ceivers do not transmit on exactly the same fre-
quency to which they are tuned in the “receive”
condition, with the result that two operators
working each other with transceivers very often
‘“walk” across the band during a QSO in steps
representing this frequency difference. If the op-
erators of the transceivers do not constantly
watch the frequency-setting dials on their respec-
tive rigs, it is a simple matter to drag each other
out of the band and into some other service which
is also entitled to part of the spectrum, Often this
service consists of some prosaic communications
set-up that cannot be made to understand why it
should stand by and listen to the amateurs.

Final checking with Lecher wires of either a
transmitter or receiver should be done with the
antenna coupled in the way it is to be used in
practice, to determine that coupling the antenna
has not disturbed the frequency calibration of the
equipment. When an antenna is coupled to a
transmitter, the feeder current will dip slightly as
the proper points are shorted on the Lecher wires,
and this is another convenient indicating method
for this type of frequency check, although it re-
quires an r.f. ammeter or flashlight bulb for indi-
cating feeder current.

With careful technique, one can measure fre-
quency with Lecher wires accurately to 0. 149, at
144 Me. This represents measuring the dlstanee
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involved to 0.05 inches, and if repeated measure-
ments check to within less than this figure, one
can rely upon the measurement to within 200 ke.
at 144 Mc. However, this does not take into ac-
count the frequency modulation and other un-
desirable by-preducts of modulated oscillators.
Many modulated oscillators are just plain sour
and splash several hundred ke. either side of their
unmodulated frequency. Any energy splashing
outside the band represents a violation of the law
in exactly the same way that having the steady
carrier tuned to outside the band limits is a viola-
tion, and this is one place where the amateur must
figuratively and literally “keep his skirts clean.”

Harmonics for Frequency Checking

The preceding method of frequency checking is
the most convenient for the amateur without any
low-frequency gear because it requires a minimum
of new equipment. However, the pre-war amateur
with low-frequency equipment will most likely
resort to the use of harmonics from his low-fre-
quency gear for checking frequency in the 50-
and 144-Mec. bands. It is, however, the accurate
checking of the fundamental frequency of the
harmonic generating oscillator that is the im-
portant thing, If, for example, one i8 using the
harmonics from a crystal in the 3.5-Mec. band
(and thus anything from the 36th to the 42nd
harmonic), the error in measuring the frequency
at 80 meters is multiplied by about 40 at 144 Me.
Depending upon the accuracy of calibration of a
crystal and the circuit in which it is used, a crystal
can vary perhaps 2 or 3 ke. at 80 meters and thus
could be in error 100 ke. or more at 144 Me. This
is, of course, unimportant to the amateur willing
to stay within 400 or 500 ke. of the band edges,
but it should be borne in mind by anyone with a
desire or tendency to “‘crowd the edges” that it is
not sufficient to accept the nominal frequency of
a crystal when using its high-order harmonics for
accurate checking.
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/ but if the fundamental frequency is
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