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A good microphone can improve your resuits

about the call or comments.

as much as a high gain antenna

Ever notice that two signals of the same S meter” intensity sound dif-
ferently? One is muddy, dull, a little hard to read—the sibilant letters
like S and F almost alike. The other signal is sharp, clean and readable
even in QRM and QRN—because there’s usable intelligence. No mistake

The greatest variation is in the microphone. A sharp peak adds no intelligibility but
limits the modulation to that value. A peak of, say 6 db, which is usual in many
ordinary microphones, will reduce voice power by HALF. Don’t be fooled by a
microphone that sounds “louder”—loudness by itself is not a criterion of perform-
ance; quite the contrary since it may indicate undesirable peaks.

An E-V microphone with smooth, peak-free response, replacing an inferior instru-
ment, often will do more for a phone signal than a new antenna or increased power.
As a further plus, of course, you get well-known E-V durability, style and perform-
ance. An E-V microphone, to raise stations, to carry through a QSO, is your best

station investment.

Shown ahove are a few of the E-V microphones designed for effec-
tive communications. Amateur discount applies.

(upper left) Model 611 high output dynamic and Model 911 crystal.
On-Off switch. List from $25.50 to $37.50

(upper right) Model 950 Cardax high-level crystal cardioid, with
dual frequency response. On-Off switch. List, $42.50

(lower left) Model 630 wide range, high output dynamic, with ex-
clusive Acoustalloy diaphragm. On-Off switch. List, $47.00
(center) Model 636 ‘‘Slimair’’ wide range dynamic. Pop-proof head.
Acoustalloy diaphragm. On-Off switch optional. List, $70.00

(lower right) Model 623 slim-type high output dynamic, with E-V
Acoustalloy diaphragm. On-Oft switch. List, $49.50. Also Model 926
crystal, less switch and connector. List, $24.50

(Other E-V microphones for mobile and aircraft communications,
telecasting, broadcasting, recording, and public address.)

For further information,

see your E-V Distributor

or write for

Condensed Catalog No. 118

EleéthoYores

ELECTRO-VOICE, INC.» BUCHANAN, MICH.
Export: 13 E, 40th S1., New York 16, U.S.A. Cables: Arlab




G-E TUBE QUALITY
SHOWS IN SUPERIOR
DESIGN DETAILS

HEY RE special, the 4 slots that G.E. puts in the mica
Tspacers of 12AY7 twin triodes. The slots act as
barriers to plate-to-grid leakage, which can cause that
baneful “‘egg-frying” noise in audio amplification. EXAMPLE:

12AY7 mica
spacers are slotted

You get a quiet tube in the 12AY7 because G-E
designers made sure that every part is engineered against plate-to-
for low microphonics. As with all General Electric grid leakage.
tubes, 12AY7 high quality isn’t merely determined
by tests—instead, it starts at the drawing-board,

is a product of many G-E design features

that join to assure optimum performance.

See the 12AY7 at your G-E tube distributor’s!
Buy G-E tubes for every ham requirement!
You can be sure your needs will be met by
efficient types designed-in-detail for their jobs!
Tube Department, General Electric Company,
Schenectady 5, New York.

® Low noise level of G.E.’s
12AY7 enables this 2-stage
amplifier to boost speech in-
put with a minimum of hum
and hiss. Build the device
on a tutret-type socket . . .
it will take up only 1 square
inch chassis space!

CQ es0€Q ... Have you nominated your Edison Award candidate ?

Letters must be postmarked not later than January 3, 1955. If you haven't selected your
candidate, please do so soon—then prepare and mail in your nominating letter.
Instructions were given on this page in September. Trophy, gift, and national
acclaim will go to the amateur who has rendered outstanding public service in 195414

GENERAL ELECTRIC

166-1B6




ENGINEERING NOTES

SSB—
TRANSMITTER
POWER and DISTORTION

While single sideband transmitter power output and
distortion have both been discussed previously, the
importance of the relationship between the two has
not in general been recognized. The reduced band-
width required by SSB is one of its chief advantages.
But distortion in SSB like overmodulation in AM
destroys this advantage. The problems involved in
SSB distortion should be recognized so that this im-
portant advantage is realized in practice.

First, a definition of the transmitter power we are
talking about: We have ‘“‘peak power”, “‘average
power”, “peak envelope power” and “talk power”—
all useable terms if properly defined. The power that
an amateur is interested in is the power input to his
final amplifier, commonly measured (acceptable to the
FCC) by multiplying the plate voltage by the maxi-
mum plate current observed on voice peaks, with a
plate current meter having a maximum time constant
of 0.25 seconds. This power would be called the “peak
power input.”” This method does not give the absolute
peak power input since the plate-current meter will
not respond fast enough to indicate the current on
modulation peaks.

The amateur may also be interested 1n the power
output of the exciter driving his power amplifier.
SSB power output is generally referred to as “peak
envelope power (P. E. P.)” “Peak envelope power"”

AUDIO X
oSsC. ssB
EXCITER [ K3

R e
AUDIO LOAD
0ScC. ) = =

has been defined as the RMS power during the maxi-
mum RF cycle which occurs in the transmitter. When
making the two tone tests, this occurs during the co-
incidence of the peaks of the two test tones. The dia-
gram shows the transmitter output waveform when
making a two-tone test. An oscilloscope will show the
peak voltage (e,) across the transmitter load. A
VTVM will read the output voltage. However, most
VTVM’s are calibrated in RMS volts so that the
value (e;) is 0.707 of the amplitude shown on the
scope. Then P.E.P. = (0 707¢,)?/R if the voltage is

COllINS RADIO COMPANY ® Cedar Rapids, lowa

261 Madison Ave.

1930 Hi-lLine Drive

NEW YORK 16 DALLAS 2

COLLINS RADIO CO. OF CANADA, LTD., 74 Sparks St., OTTAWA, ONTARIO

measured on a scope, or P.E.P. = (e,;) */R if the volt-
age is measured with a VTVM calibrated in RMS volts.

All amplifier stages have some non-linearity. The
degree depends upon such things as DC operating
voltages, RF grid-input voltage and plate-voltage
swing. With non-linearity, intermodulation distortion
1s produced. The distortion of an SSB transmitter is
considered to be the difference in db between the
level of the desired modulating tones and their third
order products. For instance, if we were to modulate
with two tones of 2000 and 3000 cps respectively, the
two third order products would be at 1000 and 4000
cps (obtained from 2f,-f, and 2f,-f;). A selective re-
ceiver such as the 75A-3, with an 800 cps mechanical
filter, can be tuned across the spectrum and the level
of each of the above signals can be read on the “*S”
meter. If assuming a transmitted bandwidth of 3100
cps we can see that the 3rd order product of 4000
cps in the above example could interfere with a near-
by signal. The difference between the measured levels
of the two desired tones, 2000 and 3000 cps, and the
undesired 3rd order modulation products, 1000 and
4000 cps, should be at least 25 db in order to minimize
the interference The distortion products can fall on
either side of the desired channel and within it. Distor-
tion products such as the 5th, 7th, etc., will also be
present but are generally lower than the 3rd order.
If the 3rd order products are high, the 5th, 7th, etc.,
will also be high and the interference created will
cover much more of the band.

From the above examples, it can be seen that a
linear amplifier can be given considerably different
ratings. For instance, an amplifier may be capable of
producing 3 watts P.E.P. output with the 3rd order
distortion down 30 db. By changing the bias and driv-
ing it harder, it may be possible to produce 10 watts
output but the 3rd order distortion may be down as
little as 6 to 10 db. Obviously, with the second rat-
ing the amplifier is producing considerably more
distortion and interference.

It is essential then that linear amplifiers be oper-
ated conservatively if we are to obtain the maximum
improvement possible from an SSB communications
circuint.

A

2700 W. Olive Ave.
BURBANK
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WIWTV beats last year’s
Field Day record with

hallicraf’rers

Lawrence T. Fadner, team captain in Chicago's 1954 North
Suburban Ham Club ARRL 40 meter CW Field Day bettered
the club’s last record by nearly 30%.

and Hallicrafters
SX-88 is hot news too.
More hams are telling each other about this new
receiver than about any equipment in years.

MAIL THIS COUPON
FREE—Send me World-wide Time Conversion Dia

Calculator and all band frequency allocation chart plu:
a fund of other handy data.

U?/ée'a/ /y B34 vyoz:wmmcn/i, sold in 89 countes

Name.
[ ]
{f Address
|1a||||:ra ers
CHICAGO 24, ILLINOIS O Ham (call letters —ee— ) [ Listener
QOccupation

Hallicrafter equipment | would like to know about:
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Ilinois

Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the admmlstrdtlve ARRL official elected by members in each Section.
Radia club reports are also desired by SCMs for inclusion in (ST. ARRL Field Organizationstation appointmentsare

available in the areus shown to qualified League members. These

include ORS, OES, OPS, OO0 and OBS, SCMs also desire

applications for SEC, EC, RM and PAM where vacancies exist. -A{/ amateurs in the United States and Canada are invited
to join the Amatecur Radxo Emergency Corps (ask for Form 7).
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Leading a brand new line...
[ J

wdh ever

MODEL S85
S-85 Receiver (AC)
S-86 Receiver (AC-DC)
105/125 V. 50/60 cycle
Either $119.95

We know you expectthefinestfrom Hallicrafters
and you get it with this exciting new receiver.
Here at the ‘‘World's Largest Hamshack,'' we
are proud of our new models including the
S-85 with the 10, 11, 15, 20, 40 and 80 meter
amateur bands calibrated over 1000° for su-
perior selectivity. Broadcast band 540-1680 kc
and three short-wave bands 1680 kc—34 Mc

|1a||||:

Chicago 24, lllinois

raffe rs [ Ham (call letters

e 40 0 Meters
7 Me-1 3 Mc

oy
. 39 °-006.2° (‘§5j4 )

15 Meters
20.2 Mc-21.6. Mc*

25°-260.5° (2 35.5%)

are displayed on a large easy-to-read dial.
Separate bandspread tuning condenser, seven
tubes plus rectifier—there's so much more
about this new receiver, why not see your
Hallicrafters jobber or mail coupon below for
complete specification sheet.

Mail coupon today:

FREE Please check below WIXM 8Y

] World-wide Time Converter
Specification Sheets [ ] S-85 (S-86) [] S-95 (S-94) [] S-38D

Name

Address

State

) [O uistener

Occupation
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91 Atlantie St., North Qulncy 71, Mass,

Northwestern Division

R, REX ROBERTS.................. W7CPY
K37 Park LL Drive, Blllings, Mont.
Hcr-l)lrrctnr Karl W. Welngarten, ....... w7BQ
219 N. 24th St., 'I'ncoma 7, Wash.

Pacific Division
RAY H. CORNELL. ... .........,...... weJz
90y Curtis St., Albany 6, Callf.
V'dce-Nirector: Harry M. kingwlcht. ... ..., WeHC
770 Chapman, Sun Jose 24, Callf.
Roanoke Division
. L ANIER ANDERSON, JR........ W4MWH
8 Maple lL.ane, Unnvllle, Va.
lirr-l)trecmr Gus M. Browning......... W4BPD
(35 Broughton t., 8. l’ Urangeburg, 8. C.
Rocky Mountain Division
CLAUDE M. MAELR, JR
740 Lurnvctte $t., Denver, Colo.
Vice-1)érector:

Southeastern Division

JAMES P BORN, JR..
5 I'irst he, N.1

1 tre—l)irrctnr Randall I£. Smith. ........ W4DQA
902 Plaza Court, Orlando, Flu.
Southwestern Division

JOHN R. GRIGGB. . ....coovvrivnnen, WEBKW

3661 Buckingham Rd., Los Angeles 8, C'alif.
v {ce-l)im‘tar Walter R. Joos. . ........ WEEKNM

1415 N. Overhill L)rne, lmzlewood 3., Calif,
West Gulf Division

A. DAVID MI’DDFLTO ............. W5CA
9 Kay Road, Tljeras, N. M.
Hce-/)trrrmr Carl C, Drumeller........ WSEHC

5824 N.W. 58th St., Oklahoma Clty 12, Ukla.




“It Seems toUs..”

STERLING RETIRES

George K. Sterling, W3DF-WI1AE, on

September 30th retired as a member of tge
The

Federal Clommunications Commission.
only amateur ever to hold a
seat on FCC, and one of the
few persons to reach commis-
sionership through the ranks,
W3DF has decided to return
to his native Maine, after 30
years of distinguished govern-
ment service.

George Sterling started on
a radio career at the age of
14 through an early interest
which developed, in 1908, to
the operation of an amateur
station. When licenses came
into existence after the 1912
law he was one of the first to
wet the coveted ticket, and
became 1AE, one of the two
calls he now holds. As an
Army officer in World War 1,
he helped organize the first communications
intelligence work of the Signal Corps. After
4 postwar trick as a merchant marine oper-
ator, he became a radio engineer in the
Department of Commerce, the government
agency which administered radio — or, rather,

“wireless” — affairs at that time. He moved
up through the ranks of the field organiza-
tion, luter in the FRC and FCC, becoming
its head during World War II, during which
time he organized and headed the Radio
Intelligence Division, « fur-flung but closely
integrated group of crack operators who kept
detailed watch on enemy communications
npemtlons Followm,q the war he hecame the
Commission’s Chief Engineer, and one of his
first projects in thut capacity was the set-
ting up of a special branch of FCC to handle
amateur affairs. He was named to the Com-
nissionership in 1948. Among other Commis-
sion responsibilities, he was co-chairman of
the U. 8. delegation to the Mexican high-
frequency broadcast conference in 1948, and
more recentlv had the job of supervising the
“Conelrad” radio security set-up now being
put into effect.

Throughout his professional career, (teorge
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Sterling has maintained his devotion to ama-
teur radio. His fellow commissioners have
always looked to W3DF for advice and guid-
ance in amateur regulatory matters up for
their action. His personal in-
terest remained as strong as
strenuous official duties per-
mitted; many s ham in re-
cent years has found himself
on the other end of a QSO
direct with s commissioner of
FCC! His intention to spend
most of his time for the im-
mediate future at his Maine
home on Peak Island, in
Portland harbor, means that
WI1AE, rather than W3DF,
will be the call he will be us-
ing. Already he is working on
a vertical for the front yard,
and a recently completed
single-sideband rig will be one
of the transmitters heard from
the Maine location.

\Ve speak for the eutire body of amateur
radio in extending grateful appreciation for
(eorge Sterling’s long service to his country,
his steadfast championing of the amateur
cause, and his own adherence to high amateur
standards.

Good DX, George!

HURRICANE OPERATIONS

Amateur radio has just come through two
more disasters — thoroughly unladylike de-
spite their disarming code names of ““Carol”
and “Edna’ -~ with, over all, an excellent
record of performance. You might not think
so from what we're going to say herein, inas-
much as we want to do a bit of soul-searching,
so let us make it perfectly plain that the emer-
gency communications job accomplished by
amateur radio merits praise by any standards.
Like you, we want to make the next task when
it comes — and someday, come it will —an
even more efficient job. And so we'd like to
talk about a few of the gung who drag their
feet.

We happened to have been operating on
emergency power during the second hurricane,
and 1n both we did a good many howrs of lis-
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tening to amateur operations; for the most
part it was a thoroughly heartwarming ex-
perience. Unfortunately, there were several
occasions when our veins chilled, especially
one while listening to a ‘phone net getting
started. Smack on the frequency a hefty signal
husted in to say, approximately:

W——, this 18 W——. Hi-ya, Joe. We gave
you a call to find out how the XYL is (so far as
we were able to determine, she had nicked her
finger with a paring knife three days earlier —
Ep.). Hope she's feeling better now. Say, we
hear a lot of stations in emergency nets and we
don’t want to cause ’em uny interference, Joe,
50 we won't talk long. It’s raining here and a
bit windy, but don’t think we’re going to get
much of the storm. These emergency nets sure
do a fine job. Okay on just getting up and
being in pajamas. Hi, hi. Well, so are we. We
like to take things easy Saturday mornings. A
fella needs relaxation, and we sure like ours,

too. You have u fine signal this morning, Joe.
Still using the same rig? . . .

And so on and on and on, while the net be-
neath him struggles to maintain communica-
tions. The problem here is one all too common
to many of us, without our realizing it. \We
know there’s an emergency (or potential one).
We want to be codperative. We don’t want to
cause any interference. But we haven’t suffi-
cient conviction to do what we really ought -
keep the switch off unless and until we can do
something constructive for the communica-
tions operation.

So even though you know you wouldn’t in-
tentionally ever cause an emergency net any
difficulty, don’t let that exclude you as one
of the types who foul things up unknowingly.

In any emergency, or the course of setting
up for one, keep your signals off the air unless
vou can actually contribute something to the
job being done.

e Strays s

FCC files disclose a recent case of severe TVI
caused by an amateur’s keying monitor. The
phenomenon is in the category of harmonic radia-
tion from external nonlinear systems. The unit
employed a crystal rectifier and neon lamp audio
oscillator, producing twelve complaints.

WPEDB builds his own point-coutract transis-
tors and uses such units to QSO WOLBB und
others on the 80-meter band. Nine volts at one
ma. (one milliwatt) does the trick. He writes:
*“My transistors are made from the germanium
vlements of broken 1N55-B Hughes diodes, and
No. 36 phosphor bronze wire. Values of alpha
from 2 to 3 are eusily obtuained. . . . | [n addition
to the knowledge gained from building one’s own
transistors, another benefit is the greater daring
with which one tries out new transistor circuits.
Previously, 4 mistake cost $15 but now it means
merely rotating the germanium to a new spot
and reforming.”’ WOEDB recommends the article
“Homemade Transistors,” by P. B. Helsdon, in
British publication Wireless 1World, Jan. 1954,

FEED-BACK

In “An R.F. Assembly for Mobile or Fixed-
Station Work,” page 12, October @S7, Lz in
the parts list should be: B & W Miniductor No.
3012 (not No 3007 as shown).

In Fig. 2, page 14, October 1954 QST, the
dimension (1 445") shown to the upper right of
hole ““C”’ should be changed to 224, inches.

OUR COVER

This interesting design is one for the Novice;
a 40-watter for the 40- and 15-meter bands.
Painless shielding takes care of Old Man TVI.
Look for the rig in an upcoming issue of QST.
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. The editorial comments on public acknowledgment
by the Federal Radio Commission of the radio atnateur’s
contribution to the communications art.

. ARRL President Maxim was kept very buay poring
over the bundreds of congratulatory messages resulting
from **'The Hiram Percy Maxim Sixtieth-Birthday Relay."

‘“A High-C Heterod\vne Frequency Meter'' of high
ﬁembxhtv and utility is described by Assistant Tech-
nical Editor Beverly Dudley.

. .. Mr, Dudley also contributes *“A Simple 1750- and
3500-Kc. Receiver,’” a two-tube regenerative model that
very easily can be duplicated.

. . . “Operating Characteristies of Vacuum-Tube Oscil-
Lstors,”” by H. A. Robinson, W3LW, clarities much of the
roings-on that can cause difficulties in rig performance.

.. .dJames J. Lamb, QST Technical Editor, presents
“The UV-845," several pages of data on a 50-watt bottle
that may find wide acceptance among amateurs.

. "“Cascading Rectitiers,” by J. M, Grigg, proposes a
method for more cowplete rectification of alternating cur-
rents of minute potential.

. K. 8. Weaver gives an interesting graphical and
mathematical discussion of “’I‘he Use of the Distortion Rule
in Power Qutput Calculation.”

. Tn *Building Shields,’”” H. D. Pendleton provides a
wealth of constructional hints and kinks on the proper bend-
ing, cutting and assemnbly of metal stock.

. (', H. Hess, W3BI.I, looks at a phase of commercial
radio operating from the ham’s standpoint in an article
titled *‘ Marine Radio of Today."

. The seventh of a QST series depicting up-to-date
ham stations, ** W8CAU"' describes the elaborate installa-
tion in the University of Cincinnati's E.E. Department.

. .. " Ham’'s Hour,” a bedtime story with a tragic end-
ing, is profusely illustrated with W1CJD's drawings and is
related by Uncle Jimmy and The Pied Piper.

. Tnteresting Kxperimenter’s Section notes, Operating
News items, IARU News overseas reports and voluminous
('orrespondence contributions round out the issue.

QST for



A Multiband 813 Final

Neat Construction Using a Popular Tube

BY RAYMOND F. RINAUDO,* W6KEV

e Proving thal great minds somectimes
do run in the same channels, this 813
amplifier, developed entirely independ-
ently by W6KEV, combines features
found in rigs recently described in QST by
WINWO ! and WITRF.2 The result is a
unit that is not only attractive in appear-
ance, but convenient to operate as well.

s most hams have learned, the coexistence of
radio transmitters and TV receivers is not,
easy to achieve. Starting in 1949, when

three stations came on the air in this locality,
it has been a considerable battle trying to re-
duce the radiated harmonics below the level of
the signals received in this fringe area, 75 miles
from the stations.

The first attempts were along the lines of
reduced grid drive and low-inductance condensers
in the final plate circuit. Open-type construction
was retained because bandchanging was desir-
able. Though they failed, these measures came
surprisingly close to doing the job, considering
the low TV signal level.

About this time, various TVI articles brought
the lesson firmly bome that a completely-shielded
r.f. section, plus a low-pass filter, would be ncees-
sary. Several layouts were planned, but the shield-
ing problem, and the expected lack of efliciency
at ten meters with bandswitching, put a stop to

* Box 185, Route 1, Acampo, Calif.

' Bridges, ‘' High-Power Pi-Network
Parallel ‘'etrodes,”” QST, May, 1954.

» Resconsin, ** 4 Bandswitching 813 Rig with Pi-Section
Output,” ST, June, 1954,

3 (Irammer, * Pi-Network Tank Cireunits for High Power,”’
QNT, October, 1952.

Amplifier with

¢

A multiband bandswitching
813 amplifier with a shiclding en-
closure made up of standard
chassis and bottom plates. To the
right of the meters are the con-
trols for S1 (above) and C2. At the
center arc the controls for (i3
and L;a. '1'o the right are contranls
for Sz (above) and Cis.
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any serious construction pending further de-
velopments.

Finally, the October, 1952, issue of QST ap-
peared with the 4-250A amplifier article by
George (irammer.® This was just the thing,
and especially interesting was the statement,
“, .. the efficiency . . . is exactly the same
on all bands.”

From that point on, it was a matter of revising
Crammer’s design to fit the parts available and
the current state of the pocketbook. A variable
inductance taken from a BC-375 was on hand,
and that would team up nicely with the 813.
The resulting circuit planned around that combi-
nation is very similar to the original, but there
are a few differences worth noting.

Circuit

The grid circuit uses coil switching rather than
the multiband unit. This is a somewhat less
bulky and less expensive way of doing the job,
but does require more panel space.

It will be noted that the 3.5-Mec. grid coil has
a 100-puf. condenser permanently connected
across it. This is to insure adequate ' on that
band, while at the same time allowing the use
of » tuning condenser of much lower capacity.

The output side of the pi network uses a four-
gang tuning condenser and additional fixed capac-
itors as the loading control. 1t is felt that this
gives better control of the loading of the ampli-
fier. Admittedly, however, this is at the cost of
considerably more space. The spacing between
plates of the condenser is about 0.025 inch, which
will handle all that this amplifier will put into a
52-ohm load.

A 6Y6 is used as a clamper tube to reduce
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the sereen voltage to a low value, hence, also,
the plate current, when excitation is removed.
The use of a clamper tube means that the grid
hias and screen supplies are eliminated. When
the plate voltage is comparatively low, as in this
case, the loss in d.c. power in the screen-dropping
resistor is not large, and the over-all result is a
reduction in power-supply cost. At 1000 to 1500
volts from the plate supply, the danger to the 813
through failure of the clamper tube is certainly
no greater than the danger caused by a bias-
supply failure where such a supply is used to cut
off or limit plate current.

Shielding Structure

The - biggest problem to be faced was the
construction of a suitable shicld enclosure for
the rig. The local tinsmith was consulted, but
he was reluctant to buy a large sheet of alumi-

| sl et T

1L rocent. cuva ot cavoara 'TVT

num, then to use only a portion for this ampli-
fier. This is probably a common situation in the
smaller towns. A little work with pencil and paper
produced the fact that two three-inch-high chas-
sig, placed on their rides with the tops facing
each other, would allow plenty of room. The
tube and its plate circuit could be placed between
the chassis, and yet leave enough room at one
side for meters to be placed outside the enclosure.
All of it, could be fitted on a 19-inch-wide panel.
Accordingly, two 8 X 12 X 3-inch aluminum
chassis were purchased, along with enough bot-
tom plates to cover the two chassis and form the
top, bottom and back plates of the plate-circuit
shield.

The two chassis were then bolted to an 834-
inch relay-rack panel, the right-hand chassis bot-
tom being placed 1l% inches from the right edge
of the panel. The second chassis was ulso fastened

u@ [

+H.V.

Fig. I -— Circuit of W6KEYV"s 813 amplifier. All capacitances below 0.001 uf are in ppf.

Ci.— Air trimmer.

Ciz — 0,025-inch plate spacing.

(3, Cr2, Ci5 — Mica.

C4. Cs, Gy, Cg, Cy, Cro, C, Gis, Ci7, Cig, Cra, Coo, Cany
Ciaz, Coy, Ca4, Cos, Cag — Ceeramic

(ls — Neutralizing condenscer (Johnson N-Z.»O,
inch spacing).

(13 — 0,070-inch plate spacing.

(14 — Four-section variable gang, 374 puf. per section,
0.025-inch platc spacing.

R2 — Five 680-ohm 1-watt carbon resistors in parallel,
tapped across 3 turns of Lij.

Li— 32 turns No. 24 cnam., close-wound,
diam.

L2 —3 turns No. 22 hook-up wire over cold end of Li.

La— 20 turnsNo, Z() enam., close-wound, 34-inch diam.

L4+ — 3 turns No. 22 hooL-up wire over cold end of La.

Ls— 11- turns No. 20 enam., close-wound, 84-inch diam.

Ls — 2 turns No. 22 hooL-up wire over cold end of Ls.

L7 — l() turns No. 18 cnam.. %% uuh long, 4-inch diam.

0.25-

34-inch

L.s — 2 turns No. 22 hook-up wire over r-old end of Lr.
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Lo — 8 turns No. 18 cuam .+ %% inch long, 94-inch diam.

Tap — 2 turns No. 22 hook-up wire over cold end of La.

L1 — Parasitic suppressor ~- 554 turns No. 11, 1{-inch
diam.

112 — 3 turns No. 10, 34 inch long, %{-inch diam.

113 — Variable inductor from BC- 3"5 (25ph. max.j.}

Ji, J2 = Coax connector.

My, Mz — D.c. milliammeter, 2-inch.

Mz — A \nltmvtcr 2.inch.
RFCi— 125 m
RFC2 — Nanonal R-1754.

S; — 2.circuit 5-position ceramic rotary switch (Cen-
tralab RR wafer).

Sz — 3-position progressivelv-shorting ccramic rotary
switch (Centralab P18 wafer).

Ty — Filament transformer: 6.3 volts, 1.2 amp.

Ty -— f' ]amcnt transformer: 10 volts, 5 amp.

4+ The B & W type 3852 rotary coil (15 ph.) has sulhcxent
inductance to be used as a snbstitute, although it requires
somewhat more space.
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to the panel, being placed so that the chassis tops
were 8% inches apart. The chassis were placed
midway bhetween the top and bottom of the
panel to insure adequate room for the screws
fastening the aluminum sheets which complete
the plate-circuit enclosure. An 8 X 914-inch plate
was then cut from a chassis bottom plate, and
fastened across the ends of the chassis to form
the back of the plate-circuit enclosure. Next,
four 8Y%-inch lengths of 14 X l4-inch angle were
made by sawing out the corners of a discarded
aluminum chassis. This is doing it the hard way,
as it was found after finishing the rig that 1 X 1-
inch aluminum angle is available at most hard-
ware stores at a fairly reasonable price. The 81%-
inch angles were then fastened to the top and bot-
tom of the enclosure back plate, and to the back
of the pauel, top and bottom, between the chas-
sis. The top and bottom plates, 12 by 914 inches,
were then secured to complete the plate-circuit
shield. This assembly gave three separate shielded
enclosures — 2 3 X 8 X 12-inch box for the grid
input circuit, an 81§ X 8 X 12-inch box for
the plate circuit, and a 3 X 8 X 12-inch box for
the output circuit of the pi network. The last is
not necessary, but is desirable and, in this case,
convenient.

The bottom plate for the grid-circuit chassis
is in two pieces — one 8 by 10 inches, and one
% by 2 inches which is permanently fastened
after the wiring has been completed. The gap
hetween the two plates is effectively closed by
means of a strip of aluminum 1 by 634 inches,
which is fastened to the inside surfaces. All four
removable plates, top, bottom and rides, are
secured with 6-32 screws at approximately 2-
inch intervals. Sheet-metal screws could have
heen used, and would have saved the considera-

4

End view of the 813 amplifier,
showing the grid-circuit assembly
and filament transformers.

¢
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¢

In this view, the 813 amplificr has
been turned upside down to show the
horizontally-mounted 813, and Cia.
The rotary inductor, Ls, is partially
hidden. Also shown in the shiclding
compartment at the leftis the ganged
variable, Ci4.

¢

ble time required to tap the 80 holes needed to
tasten the covers. A series of 45 holes, Lj-inch
diameter, were drilled in both the top and bot-
tom covers, directly above and below the 813
50 that convection currents cool the tube.

Assembly and Wiring

The two filament transformers are bolted to
the top of the grid-circuit enclosure — au area
which happened to be unobstructed by shafts.

The socket for the 813 is mounted in the

Looking down into the main compartment of the 813
amplifier, showing the placement of the pi-section
components, neutralizing condenser, plate r.f. choke,
and the 6Y6 clamper tube.

plate-circuit enclosure, and spaced !4 inch from
the chassis. It is oriented so that the filament of
the tube will lie in a vertical plane. The tilament
and screen by-pass condensers are then grounded
on the plate-circuit side of the shield. The plate
tuning condenser is mounted on the front panel
by means of stand-off insulators. As there is an
insulated coupling between the condenser shatt
and ground, this leaves only one path to ground

that through the wiping contact at the rear of

(Continued on page 18%)




The Lazy Man's Panoramic Adapter
A Simple Means for 'Watching’’ the Band

BY ROBERT W. EHRLICH,* W4CUU

has served in many of our shacks for several
vears as the “Lazy Man's Q5-er.”’! Now,
with even better selective svstems available, such
us crystal lattice and mechanical filters, sideband
sclectors, and the like, you may be ready as the
author was recently to put the old BC-453 on the
shelf. Instead, here's how it can be couverted to
operate in conjunction with any standard oscillo-
scope to provide panoramic reception for your
station receiver.
Fig. 1 shows how the converted BC-453, oscil-
loscope, and receiver arc interconnected. Sweep

@

ScoPE

THE BC-453 low-frequency aircraft receiver

I.F.SIGNALS —>
SWEEP
VOLTAGE +=

BC-453] vipeo —

.

POWER
SuppLY

RECEIVER

Fig. 1--Block diagram whowing connections to
modified BC-453 for panoramic reception.

voltage taken from the ’scope plates is fed to the
converted BC-453, in which the first r.f. tube is
changed to work as a reactance modulator. This
causes it to scan back and forth across the inter-
mediate frequency of the station receiver. Aseach
signal is encountered in this range, a positive out-
put pulse is fed back to the vertical deflection
plates from the 12SR7 tube, which is now con-
verted to operate as a d.c. amplifier working
below ground. The conversion job also includes

#A11 Eastwood Place, Birmingham 9, Ala.
! Goodman, ‘‘The Lazy Man's Q5-er,” QST, Jan., 1948.
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e Ilere is u clever means for adding
panoramic reception to your station
with a minimum of work and expense.
An ecasily-revamped BC-153 is used for
the panoramic adaptor. together with
a small power supply and a standard
oscilloscope. 'The system is applicable
to any receiver with an i.f. within the
tuning range of the BC-153.

removal of the 1246 audio amplifier and con-
struction of u special power supply.

The maximum sweep width of this panoramic
adapter is about 30 ke. While this is somewhat
less than the sweep width of most commercial
units, it seems quite adequate for all of the func-
tions described above. To make this unit sweep a
broader range of frequencies would entail a much
more elaborate and involved conversion job.

Clircuit diagrams of the affected portions of the
BC-453 receiver are shown in Figs. 2 and 3.
Studying the circuit features in Fig. 2, it will be
noted that both tuned r.f. circuits are left in the
path between the signal input and the converter
input grid. This permits some degree of stagger
tuning to compensate for the selective charac-
teristics of the various amplifiers in the station
receiver. Tn the new reactance modulator, re-
sistor Itz acts in conjunction with the inductance
of RFCy to form the 90-degree phase-shift net-
work required to drive the grid of the tube. /2#Cq
is added to provide for the relatively Jarge cur-
rent drain of the reactance modulator and still
insure that enough plate voltage remains on the
oscillator section of the 12K8 tube.

Back in the output portion (Fig. 3) the prin-

A revised BC-153 working
into a normal ’scope fur-
nishes panoramic reception at
W LCUU. The special power
supply can be scen between
the BC-453 and *scope — the
receiver is at the rear.

QST for
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Blue- T "
™ 100K j
= GRID |
- —————— === > RETURNS

Fig. 2

— Front-end portion of revised BC-453. New connections and components are indicated by heavy lines

— rcmoved components and vurmg is indicated by dashed lines. Resistors are !4 watt unless othcrwise noted.

( .apacitors are wica or ceramic — values are in puf.
Ra2 — Mallory U-40 or cquivalent with bias taper.

cipal change is to divorce the cathode and grid
circuits of the 12SR7 tube from ground and work
from — 105 volts instead. The fixed resistors in
the plate circuit of this tube are arranged to set
the maximum peak saturation level about 1 inch
above center on a 5-inch ‘scope tube, and the
potentiometer g adjusts to no-signal hase line
to fall about 1 inch below center. Changes in Ksg
can be made if required to set the peak suturation

R4~ Lincar taper.

level at any point desired if different ‘scope
characteristics are encountered.

Construction

The job can be started by cleaning out all com-~
ponents mounted to the rear of the last row of tube
sockets, except for the large 3 X 0.22uf. condenser
mounted on the side wall just behind the lust
i.f. transtormer. As each componcnt is removed,

take out ull the wires leading to it. All

ity |
| BEO. £
| colL ‘Po.fhlEION EE:%’K
T ':' 100K ¥
12587 ,
LAST L.F. AMP. E Rg
), 'K
2
VIDEO 4;-'
ouTPUT
-1
B+ 3T 2
s 3
S

AR
| 208, 1 suppL
L“"’ ou*rpuo*r ; SCREENS <——

L STAGE | FILAMENTS

Fig. 3— Output portion of modified BC-1433, New connections
and components are indicated hy heavy lines — removed ]
ponents and wiring is indicated by dashed lines. Resistors are 1

watt.

Re¢ — Linear taper. . .
Jz — Standard headphone- or microphone-type jack.
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this will leave plenty of room to install
and wire the new power socket, poten-
tiometer #5, the video output jack, and
everything else shown in Fig. 3, to-
gether with the sweep input jack and R
and Cs that appear in Fig. 2. The only
item that may not be self-cvident is
where to make the connection murked
“'To Plate Supply” in Fig. 3; this cir-
cuit can be picked up at the third Jug
from the rear on the inside of the left
rear resistor board, where several red
leads come together.

Up front, everything mounted under
the chassis ahead of the coil assembly
can be cleaned out except the antenna
trimmer. Take out all wires to the
power socket except the green cathode
return lead which, as shown in Fig. 2,
will go to the gain control potentiome-
ter Ko. Space iy now available to
install and wire the two potentiomers,
Rg and R4, und condensers C; und Cy.

YIf it has not already been done, you
will probably wish to rewire the heaters
in parallel for 12-volt operation. The

com-
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special power supply shown later in this article is
designed to furnish 12 volts. Of course, no rewir-
ing would be needed if you have a suitable 24-volt
transformer and would prefer to use it, but in
such case it will be necessary to keep the 12A6
tube in its socket even though it serves no real
vircuit function.

Clertain of the r.f. connections in the front end

—C,
(loo,zé,uf

d
condénser
inthis
location
IS remove

“ \(’QR F? 1
eplaces
2-A/gyallm

QLJ fesiztor)

Fig. 4 —'Top view of chassis showing how the new
components are mounted on the coil socket terminals.
()ther wires and components not shown in this sketch
are left in place.

cun be greatly simplified by following a few simple
steps. First, the coil assembly is removed by tak-
ing out one retaining screw on each side of the
chassis and pulling out the whole assembly. Un-
derneath, a red lead runs from the socket of the
center coil to the plate (Pin 8) of the 12SK7 r.f.
amplifier. Disconnect this lead from the tube and
pass the frec end up through a hole in the antenna
coil socket, there to be connected later to Ca.
Next, there is a blue (grid return) lead running
from the center coil socket back to one of the
resistor boards. This lead should be disconnected
from the resistor board and swung over to the
sweep-width potentiometer K.

On top of the chassis, the
two chokes RFCy and RFCq
and condenser (' are mounted
a3 shown in Fig. 4. Leave one
end of (Y2 disconnected until

RECTIFIER
H7Z6G‘l’3

Connections to the ’Scope

The leads for conncction to the 'scope can be
made of shiclded microphone cable. The sweep
lead should be tapped directly on to one of the
horizontal deflection plates in the 'scope. The
video output lead should go directly to one of the
vertical deflection plates in place of the existing
deflection lead from the ’scope amplifier. These
conncctions can be made very casily if the "scope
has 4 terminal board in the back for its deflection
leads; otherwise it will be necessary to go in to the
internal wiring. If vour ’scope uses push-pull de-
flection, the above connections nced to be made
to only one plate of each pair.

Power Supply

A recommended power supply circuit is shown
in Fig. 5. It provides the required positive and
negative 105-volt outputs uas well as 12 volts a.c.
Perhaps most important, the d.c. supply voltages
are virtually hum-free as a result of heavy filter-
ing and use of VR tubes. Sad experience with
rather ordinary power supplies showed that even
small amounts of hum or ripple voltage caused
distortion and displacement of both the base line
and the signal peak itself. It may also he men-
tioned that 60-cycle ripple would cause fewer
convolutions per sweep cycle on the 'scope than
120-cycle ripple. so the half-wave rectification
used in the recommended power supply is really
preferable to a full-wave circuit.

Alignment and Installation

For preliminary trimmer adjustment, sut the
ogeillator trimmers nearly to minimum capacity,
the r.f. trimmers nearly to maximum, and the
two antenna trimmers to mid-position. Note that
the oscillator and r.f. trimmers (mounted wbove
the corresponding tuning condensers) each con-
sist of two little condensers mounted back to

preliminary alignment is com- o
pleted.

UUnder the chassis again, nsv.
locate the 620-ohm cuthode
resistor for the 12S8K7 ».f.

12V. APPROX.

tube on the terminal board 2

7
nearest this tube, remove the \
resistor, and install I¢y direct Y

from cathode to ground. Also. Seo?
add the new lead required be- ~ H7266GT

tween Pin 6 of the 12K8
tube and Pin 8 of the 128K7.

Install the phase-shift circuit (C3 and R3) be-
tween Pin 6 of the 12K8 and Pin 4 of the 12SK7.
The junction of these two components should
simply be made “up in the air” to keep stray
capacity down. Make sure that ('; is a good sound
condenser with no leakage, and that R3 has clear-
ance from other things as it passes over the
12SK7 tube socket on the way to Pin 4.
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Fig. 5 — Suggested power supply circuit for the revised BC-153.

back; use sections to obtain the desired minimum
or maximum capacity.

Turn the set on and set the desired base-line
position on the ’scope with [2s. The sweep rate on
the ’scope is best set at 30 or 60 cycles, no higher.
Now, set a signal gencrator or grid-dip oscillator
at the intermediate frequency of the station re-

(Continued on page 130)
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A Transistor Superregenerative Receiver
for 10 and 6 Meters

Workable Receiver Draws 0.06-Watt Total Drain !

BY W. A. WADSWORTH,* W2ZKE

ITH the coming of the new electronic device

sg/ known as the transistor, there has been

increasing interest in how it can be applied

to amateur use. This article describes u transistor

receiver that operates on 10 and 6 meters using
the principle of superrcgeneration.

After some thought and trials of different
types of oscillator ecircuits, the circuit that
gave the hest results, both for stability and
sensitivity, is shown in Fig. 1. The detector is a

operates as a relaxation type oscillator, the quench
frequency being determined by Ry, f22 and (.
Ry serves as a regencration control and an audio
load. Rg and R4 are adjusted for best performance.

In using this receiver with a high power trans-
mitter near-by, the antenna input to the receiver
should be grounded during the transmission to
protect the detector from high r.f. voltages.

The audio stage gives between 35 and 40 db.
of gain and will drive a set of 2000-ohm ’'phones

1 mh. .
I
000000 =3k
. 44 100
P
>Ry —\
>4700 —'_I
. . . . 500
Fig. 1 - Schematic dia- -l = =
gram of the transistor super- O— L " 2
regenerative receiver. ANT. ng 1 “|50 S2K ¢,
la — 10 turns, $%4-inch diam., o b3 254 A_l {
1 inch long. .——I &Ol /‘f SRs
lLe— 4 turns over c¢old end 2R ' L R [ <1000
of Li. 5600 = 25K = 3
] 31
2Ry
‘ i |
+4.5V. + 1.5V =10.5V.

Western Electric 1734; the audio a 1698, RCA
numbers 2N33 and 2N34 also may be used.

The detector has a tuned circuit in the base
which is coupled to the antenna in the conven-
tional manner. The emitter is used to generate
quench frequency, between 20 and 100 ke. It

*P,0. Box 258, Pequannock, N. J.

very nicely. 'y serves as an audio decoupling
to prevent motor hoating. Ay, R3, and L5 are
current-limiting resistors to protect the transistors
from burnout.

Signals can be brought in on this receiver as
well as they can on an ‘‘old-fashioned” tube

(C'ontinued on page 134)

Rear and bottom views of the transistor supercegen for 10 and 6 meters. Ax this is an experimental layout, no

attempt was made to achieve extremely small size, but it
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is still only a medium-rized handful!
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A Public Relations Project

Baltimore Club Capitalizes on Amateur Radio Week in Maryland

BY HAROLD E. ARCHER,* W3SKK

¢ Here’s the story of what one live-wire
ARRL affiliated club has recently ac-
complished in the ficld of good public
relations for amatcur radio. Instead of
waiting for an opportunity, the c¢lub
provided it!

Perhaps we catch an SOS, or we relay disas-

ter messages, quickly, efficiently. For the
moment, we are in the news, and the public gets
a glimpse of our activity. But it's just a glimpse.
Why not have a public relations program spear-
headed for a definite period of time in which we
could explain fully just what we amatcurs are
and are trying to do?

With this in mind, as President of the Balti-
more Amateur Radio Club I wrote to (Governor
Theodore R. McXKeldin of Maryland, informing
him of our activities, of our varied membership
and of our earnest desire to get the public
more fully to recogunize amateur radio. I respect-
fully requested that he issue a proclamation
declaring the week climaxing in our annual Field
Day to be Amateur Radio Week in Maryland.

Shortly thereafter, I received a very kind
letter from the (Governor assuring me of the
issuance of the Proclamation. Executive mem-
bers of our club were then contacted and the
“Amateur Radio Week Committee” was im-
mediately organized. This group was composed
of Walt Gisriel, W3DC, chairman, and members
W3 AFR, RKK, THM, EQK, 1UC and SKK.

Incidentally, it was here we ran into an in-
teresting coincidence. When we called Art Plum-

'ENPORADICALLY, we hams ‘“make the news.”

%5721 Bellona Ave., Baltimore 12, Md.

mer, W3EQXK, our SCM, to inform him of the
(Governor’s action, he told us that just that very
day he had received word from Headquarters of
W20EU and W10VO's action in seeking to get a
National Weck proclaimed through Congress.

Our first step was o arrange for a formal
presentation of the Proclamation and, realizing
(1) that the public was particularly interested
at the time in civil defense and (2) that we
amateurs were to play an important réle in
this effort, our chairman invited the c¢.d. officials
as our honored guests. State and city dircctors
attended, as well as the communications otficer
for the State. Photographs were taken of the
ceremony (sce June '51 QST, page 32, for photo-
graph; May '54 ST, page 55, for text of Proc-
Jamation) and statements made by the c.d.
officials proved valuable in later publicity.

Well. many committee meetings were held, and
then the Week arrived!

On Monday, June 14th, an amateur radio sta-
tion was set up in (Governor McKeldin’s office on
the thirty-second floor of the Mathicson Building
in Baltimore City. The plan was for the Governor
to send a message to the other forty-seven Gov-
erpnors advising them of his action in declaring
this special week and urging the other Governors
likewise to proclaim a *‘week” for their citizens.
As we were informed that WMAR-TV was going
to cover the ceremony on both film and tape
(and, naturally, not having opportunity to try
out our station set-up in advance), we decided
to play it safe by seeking only to contact another
local station who in turn would relay the message
to the MARS contact, W3WBP. Everything
worked very smoothly! At 5 o'clock, with SKIX
at the controls and the (Governor at the micro-
phone, we made contact with W3DC, at his

Governor McKeldin sends
message to other governors,
with an assist from W3SKK
at his left. Standing: W3s
THM, KUV, PRL, H, A.
Cohen of FCC, and W3EQK
(Photo from TV film)
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W3ESM mobile and W3HOP accept a message to a
serviceman during Maryland’s Amateur Radio Week.

home in the suburban area of the city. A QSO
was held, the message sent and shortly thereafter
Walt relayed the fortv-seven messages onward.
In Baltimore, we are proud of our local FCC
office and H. A. Cohen, Engincer-in-Charge, was
our honored guest on this accasion.

Tuesday, June 15th, WMAR-TV gave two
evening time showings of the film made at the
(fovernor’s office. To say the least, these show-
ings were extremely effective in ‘‘advertising”
our week. Much credit goes to Marx Kaufman,
W3IUC, for making these arrangements.

Wednesday, we held a dinner. Now we an-
nounced it officially to local ham groups as the
“Amateur Radio Week Dinner”; but, unoffi-
cially, on the sly, we told them the real purpose
~-to honor our good friend W3AFR, George
Hannah, telephone executive, who is soon to
retire and leave this arca. George was surprised
and a swell time was had by all.

Regarding this dinner we did not seck in any
way to publicize the event to the general public.
We were just meeting with ourselves to honor
one of our own. However, it has since occurred to
us that it might be a good idea to have just such a
dinner exach year and at that time present un
award to the ham who, in our particular area,
during the past year, has done most to promote

Broadcast during Amateur
Radio Week. L.tor.: W3NNX,
W3INKY, Helen Brooks.
Editor and Producer of
“Women’s Affairs,” W3EQK
(SCM, Md.- Del.-D. C.), and
Lou Corbin, writer, announ-
cer and producer.
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and uphold amateur radic. We think it might be
well to exclude the officials of the different clubs
in order to make the individual members strive
a bit more. Such an award throws open all sorts
of promotion possibilities — radio, TV, news-
paper interviews, ete. And such a thing would do
wonders for the OM who says, “I'm just an
ordinary club member,”* hut who actually works
hard and sets a fine exaimple for amateur radio.

Thursday, June 17th, saw two important pub-
lic relations activities. From noon to 12:30 p.Mm.,
on Radio Station WFBR, the e¢ntire half hour
was dedicated to Amateur Radio Week. An in-
teresting aspect was W3EQK being interviewed
by announcer Phil Crist, W3NNX, with Paul,
W3NKY, at the studio controls, and at the trans-
mitter, the engineer, W3PKN. Lou Corbin, pro-
gram director for the station, even wrote a special
piece of poetry on ham radio. On the program
was also announced the second event of the day
--- that at 7:30 p.mM. mobile units would be sta-
tioned in a number of shopping centers through-
out the city. We would gladly send messages to
relatives overseas in service! This announcement
was also made on a number of other stations as
part of their station breaks.

Promptly st 7:30 that evening the mobile
units made up of members of the Baltimore Ama-
teur Radio Club, the Chesapeake Amateur Radio
Club and the Maryland Mobile Club took their
assigned locations throughout the city. Com-
munications were established and from then
until about 9:15 messages flowed to net control.
Newspaper publicity, as well as radio, made
many aware of our service; but, in addition, each
car carried two signs as further announcement:

ATTENTION
The operator of this car isv an
AMATEUR RADIO OPERATOR
Through him you may send a message (HAMGRAM)
FREE OF CHARGE TO SERVICE PERSONNEL
Anywhere in the world.

This phase of the Week was led by W3EQK and
the following stations participated: W3s JAS,
VLL, RQP, NNX, EQK, QLG, FMG, LMC,
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Twur. HoNorasLE Tuomas E. DEwEY
Glovernor of the State of New York
Albany, New York

As Governor of the free State of Maryland, I have
proclaimed June 14-20, 1954 as Amateur Radio
Week. I have done this because radio operators of
my State have contributed to a very considerable
degree to the :ommunications system of Maryland.
Throughout the United Stutes amateur operators
often have been active in time of emergency, iu
Hoods, fire, and in time of man-made ratastrophes.

We have found them indispensable in our vast
network established for Ciivil Defense. ‘They receive
no compensation for the work and far less public
recognition for their participation as well ar general
activities in the public good.

1 respectfully request that you honor the umateur
radio operators of your State by a proclamation.

Tueopore R. McKEeLDIN
Governor of Maryland

— o o w—

Hox. Turovore R. McKELDIN
tiovernor of the State of Maryland
Mtale House

Annapolis, Maryland

Heartily endorse everything you say in praise of
the valuable public service rendered by amateur
radio operators.

In New York State as in Maryland and all over
the Nation, they are a vital adjunct to our civil
defense system. We could not carry on with full
etficiency withont them. In time of disaster and
other publie emergency their facilities for rapid
communications have helped to save human lives
and to bring succor to many men, women and chil-
dren in distress ureas. Their patriotic services during
the war were devoted and are unforgettable. Their
sxperiments and scientific observations which many
of them carry out are of genuine importance in the
development and progress of electronics. 1'he ham
uperators deserve the warmest public appreciation.

Tromas £, DEwEY
(fovernor of the State
of New York

SSF, JCL, QBG, ESM, TRW, JE, BII, NKY
and IFW. The mobile sending of hamgrams was
4 great success. We guve them something. \We
ulso let them see our operation.

Here let's be very frank. Many people are not
interested in a matter unless it affects them in
some very direet way or another. Being involved
in the circulation end of a large newspaper, [ have
found that with ull promotional aids und novel-
ties, nothing beats samples or *complimentary
copics.”” You sece, you’re giving something of
value without cost; your're also presenting an
opportunity for a person to examine fully your
product — to see what it’s all about.

Clonsider this: The person who sends a message
via amateur rudio is pleased and interested —
perhaps thrilled — in this means of communica-
tion. That interest and pleasure or thrill is mare
than doubled when « letter comes from that boy
overscar: “I just got back from maneuvers and
vour hamgram was given me. Hearing from home
was wonderful and you had just sent it a few
hours before. I felt for a minute as if 1 were back
home with you.” This is the kind of publicity
that works wonders! Needless to say, it is of
utmost importance that cvery message aceepted
be sent, and promptly.

Friday, June 18th, the N'YLs were honored
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in a local newspaper. In a two-column spread,
Evelyn Ruckert, W3PJL, was interviewed con-
cerning amateur radio and, in particular, regard-
ing the stand-by station which she vperates with
her OM. This article pointed out in a very fine
manner both the so-called hobby side, us well
as the public service facet of ham radio.

Also on Friday, lowr radio amateurs appeared
as guests on a quiz program on WBAL-TV. We
had & ot of fun and Amateur Radio Week was
again proclaimed!

Then the climax: On Saturday, Field Day!
We won’t go into detail on this uas hums, gen-
crally, are familiar with such activities. Suffice it
to suy that Dave White, W3FUV, und his as-
sistants did a fine job in directing the twenty-
four hour activity. We're waiting now for QST
to tell us how we nade out in cutnparison with
other stations. Again, the public was given an
opportunity to sve amuteur radio in action.

The Week’s activitics went smoofhly. But,
what are the mechanics, the ‘“‘behind the scenes'”
activity, which result in newspaper, radio and
television publicity?

Well, of course, the Proclamation is the nucleus
of any plan. To obtain this was fairly easy. The
main thing in this regard is to contact your Gov-
ernor several months in advance of the special
week. This is important for two reasons: first, so
that you will not find that week already taken
up; and, secondly, so thut having the Proclama~-
tion all ready, you e¢an bide your time to spring
an officiul unnouncement. For example, we lit-
erally had the Governor’s Proclumation in our
hands weeks before the formal presentation. In
our case, the right time secemed to be a new
uwakening here in Baltimore for eivil defense. In
vour locality, the right time wauy be a visit of a
movie or television personality or of some famous
ODM, ete. W.th the Proclamation, you are all set.

In many towns, photographs and press re-
leases of the issuance of w Proclamation will get

(Continued on page 134)

W2FMA delivers Gov. McKeldin’a message to Gov.
Dewes whose reply praised amateur work in New York.
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Audio for the Mobile or Fixed-Station
R.F. Assembly

A 25-Watt Modulator for the Ganged Multiple-Circuit Tuner Rig

BY C. VERNON CHAMBERS, * WIJEQ

scribe a companion audio system for the

six-band mobile transmitter.! Tn fact, the
modulator to be discussed and illustrated is the
very unit mentioned in the closing paragraph of
the transmitter constructional article. It is an
exceedingly simple 3-tube arrangement that in-
¢ludes both the specch-amplifier and the modula-

!s indicated by the title, this article will de-

The modulator in the foreground is laid out on a
homemade chassis measuring 114 by 414 by 614 inches.
The interstage transformer, T4, is wntercd between the

shielded 12AX7 and the 6L6s. 'TThe modulation trans-
former is at the rear of the chassis. J1 and the gain con-
trol are mounted on the front wall of the unit. 'I'he sides
of the chassis are enclosed by the perforated cover when
the latter is slipped in place.

tor circuits. Maximum power autput — wpproxi-
mately 25 watts — is sufficient for 100 per cent
modulation of the r.f. amplifier when the latter
is operated with an input of 50 watts. Depending
on the input circuit selected (two arrangements
will be presented) either a crystal or a carbon
microphone may be used with the speech am-
plifier. Power consumed by the complete unit can
be safely taken from the supply for the r.f.
amplifier providing the pack has a spare 100 ma.

* Technical Assistant, QS7'.

! Chambers, “An R.I*. Assembly for Mobile or Fixed-
Station Work," QST, October, 1954, p. 11.
Bottom view of the 25.watt modulator. A cut-out

measuring 134 by 214 inches, located at the end of the
chassis, provides acress to the modulation transformer
terminals. Cs and R7 are mounted on a tie-point strip
at the lower left-hand corner and Cs and Rs are cen-
tered between the cut-out and the 6L6 tube sockets.
Cyis located at the upper right-hand corner, just to the
right of C2. Component symbols refer to Fig. 1.
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or so for the purpose. Considering the power
output level, the unit is quite compact, having
no dimension greater than 634 inches.

Before entering into a detailed description of
the audio system, it may be advisable to explain
why Class AB) operation for the modulator was
selected in preference to the Class B mode ordi-
narily favored for mobile work. Actually, the
type of operation was dictated by the desire to
obtain 25 watts output from a small package —
space is usually at a premium in a mobile installa-
tion. In general, most of the Clags B tubes that
will deliver 25 watts are fairly large bottles, not
particularly well suited to compact equipment of
simple constructional design. On the other hand,
1 pair of 6L6s, operated Class ABy, will deliver
the necessary audio power without making ex-
cessive demands on space. Furthermore, the
higher resting current of the AB; stage — as
compared to a Class B circuit of equivalent out-
put capability — reduces the percentage change
in d.c. input with voice excitation, helping to
relieve the problem of plate-voltage regulation.
Then, too, there is the fact that Class ABy drive
requirements are met much more easily and
economically than are those of a Class B stage.
The modulator grids require no power excitation
with the result that the driver can be a small tube
working into an inexpensive interstage trans-
former.

The Circuits

"The circuit of the audio unit, wired for crystal-
microphone input, is shown in Fig. 1. One half of
a high-x dual triode — u type 12AX7 — is used
as a resistance-coupled amplifier, and the second




> 12AX7

Rs .’ T2
N\ #270V. _Lc6 <
- .0l = =
< )I‘.:'
6 =Ry i
Lé >
360V
2 Modulated High Voltage
= Jo Js of Transmitter  .:
6 volts —~ .

Microphone Output

Fig. I — Circuit diagram of the 25-watt modulator
wired for erystal-microphone input. Unless otherwise
specified, all resistors 14 watt.

Ro — See text.
J4 — 8-prong malc connector (Amphenol 86-CP8).

section of the tube is used as a driver for the
tLts. The guin control, Ks, is located in the grid
circuit of the driver and T is used for coupling
to the 6L6 grids. The gain developed in the
12AX7 stages is more than adequate for driving
the modulator grids even when the driver cathode
is unby-passed as shown.

(‘athode bias for the 6L6s is developed across
1?7 und the screen grids are returned to the plate
supply through Rz A universal modulation
transformer, 7'e, is used to match the Y000-ohm
plate-to-plate load resistance of the 6L6s to the
r.f.-stage load. The natural frequency response
of the modulator has a pronounced peak at 3000
eyeles. The more desirable response curve shown
in Fig. 3 is obtained by connecting a 0.01-pf.
capacitor, (s, ucross the primary of Tha.

Additional data pertaining to the value of (g
as associated with frequency response and r.f.
load impedance will be found elsewhere.”

A circuit which shows how the speech am-
plifier should be wired for carbon-microphone
input is shown in Fig. 2. In this arrangemeunt, one
half of the tube is used in a grounded-grid input
circuit. The Clugs A driver uses the second sece-
tion of the dual triode and, as before, is trans-
former-coupled to the modulator. Microphone
voltage is ohtained by connecting the carbon
microphone in series with the cathodes of the
12AX7. Notice that, in Fig. 2, the driver cathode
resistor has been lifted from ground and then
returned to Pin 8 of the input tube and that it
has been by-passed with a 10-uf. capacitor, (5.

A single-cable connector, Jj, is used for all of
the voltage leads entering and leaving the sudio
chassis. The pin numbering and the wiring of J/
are arranged to correspond with those of /3 of
mf‘r‘glppressing Audio Harmonics,” Chapter 9, ARRL
Handbook.

4 Information regarding sources of perforated aluminum
will be found on page 3%, @ST, June, 1954.
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Ty — Interstage audio transformer, single plate to push-
pull grids, sccondary-to-primary turns ratio 3
to I (Triad A-31X).

T; — Universal modulation

(UTC 8-19).

transformer, 30 watts

the r.f. unit.! If the wiring of J) of the audio
chassis and that of J3 of the r.f. unit are made to
correspond, it will not only assure that the proper
voltuges are fed to and from the audio circuits,
but it will permit monitoring of the modulator
plate current by means of the transmitter meter-
ing circuit.

Construction

As is the case with the transmitter, three types
of aluminum — plain sheet, perforated sheet, and
angle stock — are used in the fabrication of the
audio unit.® The specifications for the material
used are as follows:

Alcoa 2SH-14 aluminum sheet, 0.064 inch
thick:

Chassis — 53 by 914 inches

Bottom plate — 43¢ by 614 inches

Perforated aluminum sheet for cover, 0.051
inch thick:

2 pes. (sides) — 514 by 614 inches

2 pes. (front and reur) — 311y s by 481 inches

I pe. (top) — 434 by 614 inches

Angle stock: Approximately 45 inches, 14 by
]_' l)),’ J] 6 inch

In addition to the above, 5 dozen No. 6 self-
tapping screws are used in the assembly.

The two photographs that illustrate the modu-
lator show how the largest sheet of plain alumi-
num is bent to form u chassis measuring 114 by
414 by 6Y inches. Lengths of !4-inch angle,
tastened Hush with the bottom edges of the end
walls, provide surfaces to which the hottom
cover may be fastened.

The top view of the unit shows the locations
of the tubes and the transformers. Although the
fayout is compact, there is no undue crowding
of components above deck, and it should be a
simple matter to duplicate the arrangement of
parts, provided the suckets for the 6L6s have
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been properly located. These two sockets are
mounted in line with 214 inches between ceunters,
and are centered back from the front of the
chassis by a distance of 274 inches. As scen in the
hottom view, the sockets are mounted with the
keys pointing toward the right.

The interstuge transformer, 7, is centered
134 inches back from the front of the chassis.
A pair of holes, equipped with rubber grommets,
provide through-chassis clearance for the primary
and secondary leads of the transformer. The
socket for the 12AX7 occupies the space between
74 and the front edge of the chassis and, as seen
in the bottom view, is mmounted with Pins 4 and 5
facing toward the left. 7'» is centered over the
cut-out to the rear of the 6L6s and terminal-
connection data for the transformer are discussed
later.

Neuarly all of the components mounted on the
under side of the chassis have already becu identi-

C, Ya12AX7

_l——llroT_
2R,

Ry
47K

3
kS

Ca
T 8/450V.

&
L Pin 2 of Jj

+2to4Y.

.

A

> Pin 8ot dy

Fig. 2 — Circuit diagram of the carbon-microphone input circuit

for the 25-watt modulator. All resistors, !5 watt.
Ty — See Fig. 1.

fied in the cut label of the bottom view. The ar-
rangement of parts shown in this view is the one
used when the speech amplifier is wired for
crystal-microphone input. Naturally, the layout
will be still further simplified if the curbon-
microphone input circuit is employed. Resistors
Ry, R, R3 and Rs (Fig. 1) are grouped around
the 12AX7 tube socket, and (' is connected
between Pin 7 of the socket and ground, with
the shortest leads possible. The interstage cou-
pling capacitor, (3, mounted parallel with the
front wall of the chassis, is supported by Pin 6
of the socket at one end and by the input terminal
of the gain control, K5, at the other end. A one-
terminal tie-point strip, located directly above the
right-hand 6L6 socket (bottom view) scrves as

the common counection point for 123, 24 and (.
Belden type 8885 wire is used wherever shielded
leads are shown in the circuit diagram.

The top view of the modulator shows the per-
forated cover in the background. Lengths of 14-
inch angle, held in place by means of self-tapping
screws, are run along the closed edges (inside)
to hold the box together. The sides of the cover
extend down below the front and the rear sections
by a distance of 197¢inches and thereby enclose
the open sides of the chassis when the cover is
placed over the modulator unit. The cover and
the chassis are ordinarily held together by means
of self-tapping screws which pass through the
perforated aluminum and then tap into the
flanges of the chassis.

Testing

1If the modulator is to be bench tested before it

is installed in a vehicle, it is convenient to use.
a.c. for the heaters. In this case, the

6.3-volt transformer should be rated

at not less than 2 amp. and must be
connected to Terminals 1 and 7 of J;.

6L6  Plate voltage for the 12AX7 may be
obtained directly from a 300-volt sup-

L ply connected to Terminal 2 of Ji, or it
oL may be taken from the 6L6 plate sup-

ply via a dropping resistor connccted
between Terminals 2 and 4 of Ji. If the
plate supply for the 6L6s delivers 360
volts — the most desirable voltage for
the tubes — the 1-watt dropping re-
sistor should have a value of 22,000
ohms, provided the speech amplifier
has been wired for erystal-microphone
input. If the grounded-grid input cir-
cuit has been used, a 15,000-ohm resistor will be
satisfactory. If the voltage applied to Terminal 4
of .J1 is other than 360 volts, the correct value of
dropping resistance may be based on a combined
plate-current How for the 12AX7 of either 4.5 ma.
(erystal-microphone input) or 6.6 ma. (carbon-
microphope input).

{f a 360-volt supply is connccted to Terminal
4 of J1, it is not necessary to employ g of Fig..
3. On the other hand, it the plate supply output.
is in excess of 360 volts by any substantial’
amount, it is advisable to reduce the plate volt~
age for the 6L6s by means of a resistor (Ry).
This resistor should have a value of 10 ohms for
each volt that the power supply delivers above
the aforementioned value — 360 volts.

During the bench testing
of the audio circuits, it is
convenient to load the sec-

1 © 4

L~
|~
//

ondary of T, with a slider-
type 25-watt resistor having
a value equal to the r.f.

~

=)

>

DECIBELS

L1

20/

N\ load impedance (Zn) with
which the modulator will

100 200 500 1000

FREQUENCY~ CYCLES PER SECOND

Fig. 3 — Frequency response curve of the 25-watt modulator with 0.01-f.
capacitance connected across the primary winding of the modulation trans-

former.
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eventually work. The Zn,
or load resistance which will
be presented by the modulat-
ed r.f. amplifier, is equal to
(Continued on page 138)
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Distortion in Single-Sideband Linear
Amplifiers

Causes, Cures, and Methods of Measurement

BY WARREN B. BRUENE,* WTTK

® Besides offering a timely discussion of
the origins of the principal types of
distortion in linear amplifiers and the
measurcs that need to be taken to re-
duce it, this article describes a new
method for checking the linearity of
an amplificr. The -‘lincarity tracer® is
a highly useful tool for the s.s.b. e¢n-
thusiast.

HEN the envelope of a modulated signal is

distorted, @ great many new frequencies

arce generated. These represent all of the
possible sum and different combinations of the
harmonics of the original radio frequencies. Since
r.f. amplifiers use tank circuits, all distortion
products are filtered out except those which lie
close to the desired frequencies. These ure all
“odd order” products: third order, fifth order,
and so on.

T'he third-order product frequencies are 2p — ¢
and 29 — p, where p and ¢ represent any two
radio frequencies present in the desired trans-
mission. The fifth-order product frequencics are
3p — 27 und 3q — 2p. These and some higher
order products, such as might be produced by
distortion in a single-sideband lineur amplifier
transmitting a two-tone signal, are shown in

al—

a

3p-2qf—

1 |
-2 o Q.

7R £ o o o &7 F
& < ~ ~ 8 § 8

Fig. 1 — Single-sideband distortion products.

Fig. 1. Note that the frequency spacing of the
distortion products is always cqual to the fre-
quency difference between the two original tones,
or legitimate sideband frequencies.

When 2 lincar amplifier is badly overloaded
these spurious frequencics can extend far outside
the original channel and will cause unintelligible
splatter interference in adjacent chanuels. Splat-
ter of this type is usually of far more importance
than the effect on intelligibility or fidelity of the
distortion of the original signal. To minimize

* [ngineering Division, Collins Radio Co., Cedar Rapids,
Towa.
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unnccessary interference, the distortion products
falling in adjacent channels should be down as
far as we can get them below the signal itself.

Using a two-tone test, the distortion is defined
as the ratio of the amplitude of one test tone to
the amplitude of the third-order product. This is
called the “signal-to-distortion ratio’” und usually
is given in db. The state of the art in building
linear amplifiers has limited S/0 ratios to the
order of 25 to 30 db. until recently. Within the
lust few vears commercial performance of the
order of 30 to 35 db. has been achieved. Recent.
Collins developments indicute that even 40 db. is
possible and practical.

In amateur transmitters where only one voice
channel is used, the distortion requirements de-
pend upon the allowable interfcrence to others
operating on near-by channels. Factors such as
the relative amplitude of the signal with distor-
tion to the amplitude of a near-by signal another
amateur is trving to receive enter in. Common
courtesy on the crowded amateur bands dictates
the use of transmitters with as little distortion
as the state of the art reasonably permits.

Causes of Distortion and Methods of
Reduction

The principal causes of distortion are non-
linear characteristics of the amplifier tubes und
grid-current loading. In order to confine the
generation of distortion substantially to the last
stage or two, all other stages are usually operated
(Class A. The plate current curve of Class A am-
plifier tubes in general can be represented by a
simple exponential curve as shown in Fig. 2A.
The distortion is kept low by operating the tube
in the most linear portion of its plate current
charagteristic and by keeping the signal level low.
Fig. 2B shows the nature of the linearity curve
of a typical Class A amplifier. The curvature is

i,, // OL?I;FE'UT J/
atll /
kﬁ > RF. INPUT
(A) (8)

Fig. 2 — Effect of nonlinear plate characteristics.
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greatly exaggerated since for §/D ratios of the
order of 50 db., it cannot, be detected visibly.

Class AB amplifiers usually have a very similar
curvature. When the linearity churacteristics of a
series of cascaded amplifiers have similar curva-
tures, the distortion products gencrated by each
add together in phase.

When amplifier tubes are driven into the grid-
current region, the resulting grid-circuit loading
causes the linearity curve to droop at large signal

RE s
OUTPUT

RF INPUT

Fig. 3 — Effect of grid loading on linearity.

levels as shown in Fig. 3. The distortion products
from this type of curvature are 180 degrees out
of phase with those previously discussed. When
both types of curvature exist, the distortion
products tend to cancel as shown in Fig. 4. When
this happens, the fifth order product is usually
stronger than the resulting third in the region of

Fig. 14— Distortion can-
/ cellation.

3RD ORDER
DISTiRTION
|
I

RF. SIGNAL LEVEL INPUT

cancellation. For this reason, the value of dis-
tortion cancellation is not as great as it might
seem.

The nonlinearity caused by grid-current load-
ing is a function of the regulation of the grid
driving source. The regulation of linear ampliﬁcrs
w 1th 4 varying load is poor in general. It is com-

1 Green, ** l)emgn of linear Amplifiers for Single-Sideband
Transmitters,” Marconi Review, Vol. 10, pp. 11-16, January
and March, 1947.

mon practice to use a swamping resistor in paral-
lel with the varying grid load, and to obtain
satisfactory regulation it is usually necessary to
absorb about ten times as much power in this
swamping resistor as the grid consumes.

Another way of providing a low driving im-
pedance is to use a very high resistance driver
tube, such as a tetrode or pentode, und an im-
pedance-inverting network.,! The impedance-
inverting network can be a quarter-wave or 40-
degree network coupling the driver plate and
power-amplifier grid tank circuits. Inductively-
coupled tank circuits also have this property.
Fig. 5 shows these two circuits. The disadvantage
is that it is difficult to maintain proper coupling
without special adjustment, and these cireuits
are seldom used in commercial general frequency
coverage transmitters for this reason. Link cou-
pling as used between exciter und final amplifier
in many transmitters has this property also, if the
line hetween the links is a small fraction of &
quarter wavelength long. (This may explain why
some rigs work as well as they do!)

It is apparent that it is best to choose tubes
and operating conditions for low grid driving
power. Tubes are available that will opcrate
Class AB; at power levels up to 500 watts, and

¢

Fig. 6 — Instanta-
i neous plate current
characteristic.

LN | ¢

€ €g

their use greatly simplifies the driver and bias
regulation requirements.

In cathode-driven amplifiers the total grid and
screen driving power should not exceed 10 per
cent of the fed-through power at maximum signal
level. For 8, D ratios better than 30 db., it should
be correspondingly less.

The plate current of ull tubes drops off when
the instantaneous plate voltage iz low. Fig. 6
shows a typical plate-current curve taken along
a straight load line on constant-current curves.
The grid and screen currents are also shown. Two
effects scem to cause the drop in plate current;
the principal one is that current taken by the
grid and screen is *‘robbed’ from the plate, and
it can be observed on tube curves that the plate-
current lines depart from straight lines by ap-
proximately the amount of the grid and screen

f

Fig. 5 — Hngh -re-
sistance driver and.im-
pedance-inverting net-
work.
_f
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current. The amount of screen current and drop-
off of plate current also depend upon the tube
geometry. In all but a few transmitting tubes
the plate can swing well below the sereen voltage
before plate saturation takes place, and when the
plate swings down in this region the plate cur-
rent drops off quite a bit. If the distortion re-
quirements are not too high, the high plate etti-
ciency realized by using large plate swings can
be utilized. Fig. 7 shows a typical linearity curve

Fig. 7-— Lincarity curve of typical tetrode amplificr.

of a tetrode linear amplifier. At point 4, the
plate is swinging down to the screen voltage. At
point B, it is swinging well below the screen
and is approaching the grid voltage to the point
where saturation or plate-current limiting takes
place.

Estimating Distortion

A means of estimating distortion in a power
amplifier is quite useful, and the approximate
signal-to-distortion ratio of a two-tone test signal
cun be obtained from the linearity curve. Equa-
tions have been developed for caleulating this,

\
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3rd Order Signai-to-Distortion Ratio in db,

Fig. 8 — Relationship between third-order distortion
and envelope peak flattening.

and are used to plot the curve in Fig. 8. This
curve shows the distortion resulting from flatten-
ing of the envelope peak.

Distortion in the lower part of the linearity
curve is due to incorrect voltages on the tube
elements. [t can be substantially eliminated by
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proper adjustment of bias, screen and plate
voltages, s0 means of cstimating distortion from
this cause will not be discussed.

KEnvelope peak flattening which is due to grid
current loading and plate current nonlinearity at

Fig. 9 — Grid loading. A — Grounded-cathode input
circuit; B — Grounded grid.

lurge plate swings is often the major cause of
distortion. The amount of envelope peak flatten-
ing due to grid current loading may be casily
calculated. See Fig. 9. The cquivalent grid load
vesistance I, in Fig. 9 is caleulated from the grid
driving power and the r.f. grid swing.

2
8.
2P,

where ¢ .= peuak r.f. grid voltuge, and
Pg = grid driving power = e,/,, where
I, = d.c. grid current in amperes.

The resistance of the swamping resistor, &2, is
known or can be chosen for the calculation. The
equivalent resistance of I and R, in parallel is
then calculated by:

Re =

Roq =

If the source impedunce looking back at the
driver stage is very high compared with 2, it
will contribute little toward improving the driv-
ing voltage regulation. In this case, the grid
voltage will be reduced on the envelope peak by
the amount of reduction from £ to Roq.

R — Ifo 3 ( )
Peak Hattening = - 127,3 X 100 (per cent).

The resulting distortion can then be found using
Fig. 8.

The calculation is made in a similar manner for
cathode-driven amplifiers. Use the cquivalent
resistance, Ry, of the fed-through power at the
cathode in place of K in the ubove equations.
In tetrode cathode-driven amplifiers the grid and
screen driving power should both be considered
in calculating £g.

¢

Fig. 10— Linecarity
curve with plate satura-
tion.

S B

Usually the third-order distortion component
is at least 6 db. greater than the fifth- or higher-
order components, but a sharp break in the line-
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arity such as might be caused by plate-voltage-
swing saturation, a8 shown in Fig. 10, will contain
more fifth- and higher-order components than
if it were a smooth curve. This type of non-
linearity is particularly objcctionable because of
the wide band over which the distortion products
appeur,

The other principal type of nonlinearity is
caused by the exponential plate-current charac-
teristic of the tube. Fig. 11 shows such a curve.
As stated earlier, this type of curve is obtained
with Class A amplifiers. The distortion is kept

¢

Fig. 11— Nonline-
ot arity due to exponen-
tial plate current
characteristic.

L4

Sin

fow by proper tube choice and by operating at a
low signal level over the most linear portion of
the curve. In Class AB amplifiers, the use of the
optimum value of static plate current will do
most toward reducing this type of nonlinearity.
A smooth curve of this type usually contains
mostly third-order distortion products. Even
though the third-order products may be high,
the bandwidth over which significant higher or-
der products appear may be rclatively narrow.
Compound curves such as the one shown in Fig.
{2 have relatively stronger fifth- and higher-

L4
Fig. 12 — Line-
N arity curve with
our compound curva-
ture.

S .

IN

order distortion components because the third
tends to be canceled as previously shown in
Fig. 4.

Distortion Measurements

E Distortion measurements are of particular im-
portance in single sideband. The power cutput

is often defined as the maximum peak envelope
power output obtainable with a specified signal-
to-distortion ratio. The distortion rises rapidly
when the power amplifier is overloaded, and so
has a considerable bearing on the power rating.
A plot of the 8/ ratio »s. peuk envelope power
is an excellent way of showing a transmitter’s dis-
tortion and power capabilities. A typical curve
is shown in Fig. 13. Two tones of cqual amplitude
are uscd for nearly all measurements in order to
provide a ““modulation envelope.”

There are several different methods of indicat-
ing or measuring distortion, and each has a sepa-
rate field of usefulness. The ‘“Linearity Tracer”
described below is especially useful for quick
observation of amplifier operation as the effect
of various adjustments can be instantly observed.
This instrument consists of two s.5.b. envelope
detectors with the output of one connected to
the horizontal input of an oscilloscope and the

20db}

30dbf——~———————

40db, _/\.//

S/0 RATIO

POWER (Watts)

Fig. 13 — Signal-to-distortion ratio vs. power output.

output of the second connected to the vertical
input.

Fig. 14 shows a block diagram of this instru-
ment conneeted to a power amplifier. A two-tone
test signal is normally used to supply a single-
sidebaud modulation envelope but any modulat-
ing signal that provides an envelope varying
from zero to full amplitude can be used. Fven
speech modulation gives a satisfactory trace, so
this instrument is unique in that it is an excellent
visual monitor. It is particularly useful for mon-
itoring the signal level, und clearly shows when
the amplifier under observation is overloaded.
The lineurity trace will be a straight line regard-
less of the envelope shape if the linear amplifier
has no distortion. Overloading causes a sharp
break in the linearity curve. Distortion caused by
too much bias is also cusily observed and the
adjustment for low distortion can casily be made.

Another unique feature is that the distortion

. RE INPUT PWR. AMR O LOAD
Fig. 14— Block diagram of INPUT ENVELOPE @ OUTPUT ENVELOPE
linearity tracer. DETECTOR DETECTOR
’ 0  oe
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of each individual stage can be observed. This 1s
helpful in troubleshooting. By connecting the
input envelope detector to the output of the
%.8.b. generator, the over-all distortion of the en-
tire r.f. circuit bevond this point, including any
mixer stages, is observed. It can also serve us u
voltage indicator which is useful in making tuning
adjustments.

Fig. 15 shows the circuit of an envelope detec-
for. A germanium diode is used as the rectifier.
Any tvpe can be used, but the one used in the
input detector must be fairly well matched to the
one in the output detector. The detectors are not
linear at low signal levels, but if the nonlinearities
of the two detectors are matched the effects of
their nonlincarities on the ’scope trace are can-
celed. Diode differences are minimized by using
4 diode load of 5000 to 10,000 ohms, as shown
in the schematic. It is important that hoth de-
tectors he operated at approximately the sume
signal level so their differences will cancel more
exuctly., Although they will operate well on r.f.
voltages below 0.1 volt it is desirable to operate
them on voltages above 1 volt, which further
minimizes diode differences.

It is convenient to build the detector in a
small shielded enclosure, such as an if. trans-
former can fitted with coax input and output

¢

Fig. 16 — Effect of inadequate
response of vertical amplifier.

L4

connectors. Voltage dividers can be similarly
constructed so that it is easy to patch in the
desired amount of voltage stepdown from the
voltage sources. In some cases it is more conven-
ient to use a pick-up loop on the end of a short
length of coaxial cable.

The frequency-response and phase-shift char-
acteristics of the amplifiers in the oscilloscope
should be the same and flat out to at least 20
times the frequency difference of the two test
tones. An oscilloscope such as the DulMont type
304H is excellent for this purpose. It has d.c.
amplifiers, which are best when monitoring
speech because axis shift is avoided. (Good high-
frequency characteristics are necessary beecause

/ / ) \) ) ’ /
( , / /
d g ,/’/ \. \/
N —~
(A (8) (9]

AUDIO OUTPUT ’
TO OSCILLOSCOPE

Fig. 15 — - FEnvelope detector.

¢

the rectified s.a.b. envelope contains harmonics
extending to the limit of the envelope detector's
ability to detect them. Inadequate frequency
response of the vertical wmplifier may cause a
little ““foot” to appeur at the lower end of the
trace us shown in Fig. 16. If it is sinall, it may be
sufely neglected.

Another effect often encountered is u double
trace as shown in Fig. 17. This can usually be

. N
s

Fig. 17 - Double trace caused
by audio phase shift.

¢

correeted with an 2C network between one detec-
tor and the oscilloscope. Such cffects ure cusily
remedied and an accurate linearity trace is not
difficult to obtain.

T'he best method of checking the test set-up
is to connect the inputs of the envelope detectors
in parallel. A perfectly straight-line trace will
result when everything is working properiy. One
detector is then connected to the other source
through a voltage divider chosen to deliver an
r.f. voltage amplitude such that an appreciable
change in the setting of the oscilloscope amplifier
gain controls will not be required. Fig. 18 shows
some typical linearity traces. The probable causes
and remedies follow:

Fig. 18A: Inadequate static plate current in
Class A or Class AB amplifiers or a mixer. Reduce
the grid bias, raise the screen voltage, or lower
the signal level through mixers and Class A
amplifiers.

Fig. 18B: (Caused by poor grid-circuit regula-
tion when grid current is drawn or by nonlinear
plate characteristics of the tube at large plate
swingy, Use more grid swamping, lower the grid
drive, or change plate loading,

Fig. 18C: Effcct of (A) and (B) combined.

Fig. 18D: Overloading the amplifier. Lower the
signal level.

7

Distortion Checking with a Selective
Receiver
A fair idea of the S/D ratio of the transmitter
can be obtained without requiring any equipment
heyond what many amateurs already have. The
(C'ontinued on page 136)
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'// Fig. 18 — Typical linearity trares.
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An RF. Bridge Impedance-Matching
Transformer

Simple Circuitry for Balanced- to Unbalanced-Line Transfer

BY LOREN E. GAITHER,* WZ7CVD

anced impedance-matching device is en-
- ¢ountered many times in r.f. work. Baluns of
open-wire or coaxial lines, or T or = networks, can
and have been used for the purpose, but the r.f.
bridge to be described is so straightforward in
design and construction that we find it quite at-
tractive. And it has the additional virtue of at-
tenuating harmonics, not an unimportant con-
sideration in these days of "T'VI.

Primarily, we are interested in a low-loss device
to go from coaxial line to T'win-Lead or open-wire
line, for both receiving and transmitting condi-
tions. We will assume that we are not interested
in the exact degree of phase shift through the de-
vice. The bridge can he used in any of the usual
upplications of a balun, but it must alwuys be
remembered that it is a4 narrow-band (tuned)
transformer. Unlike the balun, however, it is not
limited in its impedance-transformation.

The circuit is shown in Fig. 1. Tf one stipulates
that 2; and Ro are pure resistances, and that
X11 = X12 = N1 = X2 4t the operating fre-
(uency, setting up and solving the network equa-
tions indicates that, for proper transformation
and balance,

Ne = Xy, = ’\"’/’Ii’.m

with the output voltage in quadrature with the
input voltage. (Lf one desires to check the solu-

THE need for u low-loss balanced-to-unbal-

* Colonel, SC, 2 Marconi Road, Kvans Signal Laboratory,
Belmar, N. J.

tion, we suggest that the resistances of the in-
ductors be included in the initial equations and
disregarded in the solution.)

As noted above, to solve the bridge for a de-
sired transformation rutio, Rs + I3, we merely
take the square root of the product of R; and

[ A
x—% X,

Fig. 1 -——A bridge
matching circuit for work-

ing between anunbalanced

line (Ri) and a balanced

line (R2).

Re and then make the reactances X¢ and Xp
equal to this value at the frequency we intend to
use. If the transformer is to be used at several
frequencies, X¢ und X1, both should be variable.
Tu obtain the values for (! and L we may use re-
actance charts or the formulas:

¢

LS e L
T 2nf T 207X,

where X is in ohms, fin Me., L in ph., and Cin uf.

Suppose we wish to use 50-ohm coaxial cable

from our cquipment and to match this, with-

out uppreciable loss, to a balanced 300-ohm

Twin-Lead transmission-line load at 14.25 Me.

We note that X will be the square root ot
(Continued on page 140)

T'wo views of a bridge matching circuit used to match 50-ohm eoaxial line to a 300-ohm balanccd.linc at 1+ Mc. The
components are mounted on a panel of insulating material, and copper strap is used for low-inductance leads.
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Simplified “Break-In with One Antenna”

BY E. D. CRAWFIS,* WQLLQ

rejoicing at WOALLQ. It was just what this

old brass-pounder had been looking for
these many years — u complete break-in system
with one antenna and no relays.

A careful count of the tubes, especially such
gold-plated items as the 6AS7, temporarily cooled
the initial enthusiasm. Some svrious head-
seratching was undertaken, and after the usual
hlunders had been eliminated, the circuit shown
in Fig. 1 resulted.

It might be well to stop at this point and review
briefly just what this system accomplishes. First
of all it uses the principle of differential keying,
in which the oscillator is ““turned on” =lightly
before the keyed amplifier, and held on for some
predetermined time interval ufter the key is
opencd. The amplifier keying may then be
“shaped” to provide uny desired charucteristic,
thus giving a transmitted signal free from both
elicks and chirps, and at the same time the back-
wave from the oscillator is climinated to permit
full break-in operation. Next, the antenna cir-
vwit of the recciver is opened the instant the key
is closed and before the transmitter is putting
out power, 50 that the receiver
taput circuits are protected.
And last, the recciver may
cither be silenced comapletely
or have its gain reduced to any
desired level while the key is
down, Lo prevent overloading
by the transmitter.

! rECENT article ! by W2JXM caused much

Circuit Details

The system: may be broken
down into its functional ele-
ments as follows:

1) A control unit that fur-
nishes positive and negative

V2

~ [2AT7

12AX7

Y
42 6.8Meg.

AMAAMNA

done at considerable sucrifice in power-handling
capuability.

3) A receiver guin clamp to silence the re-
ceiver under key-down conditions. The expensive
6AS7 in this circuit has been replaced by a
6AQ5, or it may be eliminated completely with
most receivers by feeding the negative gating
voltage to the receiver a.v.c. line for muting,.

As explained by W2JXM in his original article,
several variations of the system are possible, to
take care of the requircments of different instal-
lutions. The circuit shown in Fig. 1 is used at
WOLLQ, where the receiver is a 75A-2 and the
transmitter runs about 120 watts input. The
transmitter frequency is controlled by an all-band
conversion exciter in which a 12AT7 Clapp oscil-
lator and a 6BE6 Class A mixer are the keyed
stages. Some of the possible modifications of the
system will be discussed later.

Referring to Fig. 1, R), Ko, und C) make up the
time-constant network that “shapes’ the keying.
Under key-up conditions, cut-off bias is applied
to the grid of the keyed stage of the transmitter
and to the grid of V7. Since no current can flow
in its 50,000-ohm plate load when 17y is cut off,

0+50

0sC. KEYED STAGE
6BE6

gating voltages with the
proper time delays to the rest
of the system. This control
unit has been reduced from
three twin triodes in the origi-
nal unit described by W2JX M
to one twin triode.

2) An untenna switching
tube that opens the coax line
to the receiver when the key
is closed. This circuit has been mh.
simplified somewhat over the
original by feeding the control
voltage to the grid instead of
the cathode, but this has been =

Coax Line to
Ant. Coupler 00!

6.9

¥ ¢, Collins Radio Company, Ce-
dar Rapids, lowa.

1 Puckett, ‘‘Break-In with One
Antenna,” QST, March, 1954.
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Fig. 1 — The complete break-in keying system. All resistors l4-watt un-
less otherwise specified. All capacitances in uf.

QST for



17y is not furnishing bias to the grids of the an-
tenna switch and the receiver gain clamp, and
the recciver opcrates normally. The grid of Vo
is at ground potential under these conditions,
and the plate current of 173 flowing through the
12,000-ohm load resistor produces a ~-15 volts
to bias the oscillator grid to cut-off.

When the key is closed, 'y discharges through
Ko, and the grid of V7 falls from slightly beyond
cut-off to less than cut-off, allowing plate current
to tlow almost instantancously. The ncgative bias
thus produced across the 50,000-ohm plate load
immediately cuts off V3, 1’3 and 174, which turns
on the oscillator, opens the antenna circuit to the
receiver, and mutes the receiver. At the same
time, the bias on the grid of the keyed stage will
fall at an exponential rate determined by €' und

RF LF L.F.

Fig, 2 -
ceiver using cathode-circuit manual-gain control. 'I'he
receiver's a.v.c. line must be broken and the switch
S1, added.

-~ An alternate gain-clamp system for a re-

R, causing the leading edge of the transmitted
character to be rounded.

When the key opens, C charges through 2 and
R2, causing the negative bias on the keved stage
to increase gradually, thercby ‘tapering” the
trailing edge of the transmitted character. This
sume negative voltage is applied to the grid of 17,
but since its cathode is at a rather high negative
potential its grid has to fall to almost the full
—210 volts before it is cut off, removing the bias
from Vy, V3, and V4. This meuns that the oscilla~
tor will not be turned off and the receiver *‘un-~
muted’ until after the keyed stage is completely
cut off.

It will be noted that there are rather large val~
ues of resistance in scries with three of the grids
in the circuit. During operation of the system
these grids are driven positive, and the resistors
are used to prevent large grid currents from
flowing.

Controlling the grid instead of the cathode of
the antenna switch eliminates the need for a
separate filament transformer and an additional
d.c. amplifier to drive the switching tube. How-
ever, as stated before, this limits the power level
the 6AJ4 can handle because of the lower bias
applied. With the bias available, 2 maximum of
about 100 watts of r.f. power in & matched 50-ohm
coax cun be handled. For higher powers, the orig~
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e Here is c.w. at its best: break-in with
one antenna and chirp-free keying.
WPLLQ liked the idea as first presented
some months ago by W2JXM, and here
is how he simplified the arrangement to
fit his own needs — and possibly yours.

inal antenna switch circuit can be used. Prob-
ably the grid of the second stage of the original
6BL7 d.c. amplifier could be driven from the plate
of V) (through a series resistor of several meg-
ohms). This would provide the correct polarity
of gating voltage. For those with thin pocket~
books, a 12AT7 or similar triode can probably be
made to operate ubout as well as the 6AJ4. The
author just happened to have one of the latter,
or he would have investigated the possibility of
this substitution more closely.

Now for a few words concerning the receiver
gain clamp tube. A screen-grid tube has been
used here instead of the low plate resistance triode
in the original circuit. The necessary low plate
resistunce has been obtained through the simple
trick of operating the pentode down on the steep
part of its characteristic plate curve by running
the screen at a higher potential than the plate.
The author feels that this is a very useful but
rather neglected little trick, with many appli-
cations, such as screen clampers, keyer tubes, ete.

Possible Variations

It has been mentioned that the keyed amplifier
in the transmitter is a Class A stage. It is neces-
sary that the keyed tube draw no grid current,
since this would prevent proper functioning of the
control tube, V7. If the exciter does not have a
Class A buffer in its tube line-up (and most ex-
citers do not), it will be necensury to use a keyer
tube in series with the cathode of the Class C
stage it is desired to key. The grid of the keyer
tube may be connected directly to the arm of the
I-megobm keyer bias potentiometer. This keyer
tube, by the way, would be un excellent spot for
the pentode circuit mentioned in the preceding
paragraph.

Fig. 1 shows the application of the gain clamp
tube to the 75A-2, a reeeiver that is somewhat out
of the ordinary in that the r.f. gain control varies
the negative bius on the grids of the r.f. and i.f.
stages. In a receiver where the r.f. gain is varied
by controlling the resistance in scries with the
cuthodes of these stages, the cathode of the gain
clamp tube should be grounded and the plate
connccted to the end of the r.f. gain control
which formerly went to ground. The simplest
wiy to accomplish receiver muting, in a receiver
that has a standard a.v.c. system, is to run the
negative gating voltage directly to the a.v.c.
line of the receiver, thus eliminating the gain
clamp tube completely.? To do this, the connec-
tion between the a.v.c. diode and the a.v.c.

(Continued on page 148)

2 See Miller and Meichner, “TVG — An Aid to Break-
In,”” QST, March, 1953.
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The CD-10-TC

A 10-Meter Transmitter-Converter for Mobile C.D. Work

BY W. W. DEANE,* W6RET,/KR6MO

participate in local civilian defense nets

because of equipment cost and general
complexity of installation. Included also may be
the XYL's resentment of a car full of radio gear
eliminating her leg room or the car-trunk space.
It any of the above represent your particular
problem the CD-10-TC (Civilian Defense Ten-
Meter Transmitter-Converter) offers a compact,
simplified and cconomical solution to equipping
vour car for active c.d. participation.

The Circuit

To uchieve the above objectives the trans-
mitter-converter circuit of Fig. | wus selected
and designed so as to be used with the present
ear-receiver power supply, thus eliminating one
costly item. In the transmitter section a 6AQ5
operates us a grid-plate crystal oscillator, and
another 6AQ5 is used as the final amplifier with
# pi-network output circuit. Another 6AQ5 is
used as the modulator tube, which also provides
the nceessury microphone voltage by means of
4 cuthode-resistor network.

The converter is of the broad-band crystal-
controlled type! wherein the car receiver acts
as 4 variable i.f. amplificr. This system normally
allows a one-megacyele coverage of the ten-
meter band, the cur receiver tuning from 550
to 1550 ke. Therefore, u crystal must be selected
for the mixer oscillator that permits coverage of
that part of the band in which your c¢.d. net
operates. The mixer oscillator operates at the
fourth harmonic of the crystal, so a 7000-ke.
crystal will allow operation from 28.55 to 2%.55
Me. and a 7040-ke. erystal will allow coverage
from 28.71 to 29.71 Mec. The coverage of any

MANY amateurs, it appears, do not actively

* 4524 Fountain Ave., Los Angeles, Culif.
t Deane, **Simplifying the 10-Meter Crystal-Controlled
C'onverter,” QST, Nov.. 1952,

e WO6RET finds this 10-meter mobile unit
a simple and inexpensive means of
equipping a car for active c.d. participa-
tion. In small space, the unit includes
not only a 0-watl transmitter, but also
a e¢rystal-controlled converter that can
be fed into the standard car b.c. receiver.

erystal between 7000 and 7040 ke. can be de-
termined by multiplying the crystal frequency
by four, and adding the upper and lower tuning
limits of your car receiver.

The 6AKS5 operates as an r.f. amplifier with
its grid coil, Ly, tuned to the low cnd of the
hand, and the plate coil, Ly tuned to the high
end of the band to provide broad-band coverage.
If desired, the coils may be peaked on the c.d.
net frequency. The 6J6 operates as the mixer
and crystal oscillator. Lss is tuned to 28 Me.
with the 30-puf. trimmer €y or, if desired, the
trimmer may be eliminated, and coil Ls, used with
the circuit and tube capacity, will resonate at
28 Mec. RFCy; and RFCy consist of a 2.5-mh.
4-pic choke with the lead between the second
and third pies broken und connected to B-plus.
Fach end of the choke then connects to one
plate of the 6J6.

A d.p.d.t. relay, Ky, provides the dual function
of switching the untenna between transmitter
und converter, and transferring the high voltage
between the transmitter and recciver. The fila~
ment wiring is such that the converter and
transmitter are turned off when Sy is in the b.c.
position.

Construction

The transmitter-converter is constructed in
w 214 % 4 X 10-inch  aluminum chassis  box
{ICA type 29425 “‘(‘hannel-T.ock’). The general
construction, layout and wiring detuils are ade-
quately indicated by the accompanying photo-
gruphs exeept, perhaps for the tube layout
which is illustrated in Fig. 2. All filament and
high-voltage wiring should be done with shielded
wire and by-passes applied, as rccommended in
the TVI chapter of the ARRL Handbook. ("¢ is
a4 100-uuf. mica condenser. Its leads are formed
into & small cuil, L7, to series resonate in a local
TV channel for minimizing TVI. Its resonant
frequency can be checked with u g.d.o.

¢

Bottom view of the 10-meter transmitter-converter
for c.d. work. This view, along with the sketch of Fig. 2,
should indicate the distribution of components on the
chassis.
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‘ B.C. POWER SUPPLY
Fig. I ~- W6RET’s 10-meter mobile transmitter-converter. Inset shows alterations in car-receiver power supply.

Ci, C;— 30-ppf. mica trimmer (Ci used only with
Lsa).

C4, Cs — Midget variable.

Ca — See text.

Li — 3 turns, small hook-up wire, wound over ground
end of La.

Lz, Ls — 18 turns No. 30 enam., $§-inch diam., close-
wound, iron-slug form.

L4 —28 turns No. 30 enam., 3%-inch diam., close-
wound (no slug).

L4a — 16 turns No. 22 enam., #%-inch diam., close-
wound (no slug).

Ls — 27 turns No. 22 enam.,
long, close-wound.

I.s — 6 turns No, 16 enam., ${-inch diam., 3 inch long.

L7 — See text.

l4-inch diam., 37 inch

Car-Receiver Modification

To provide power for the transmitter and
converter from the car-receiver vibrator supply,
the power-supply wiring is modified as shown
in Fig. 1. This modification mecrely consists
of breaking the high voltage at the point where
it leaves the power supply, and connecting it
to a suitable socket, Jg, on the back of the cur
receiver. The high voltage is then wired, via
Py, through the relay, K;. Thus, when K; is
in the nonenergized position, the high voltage
from the supply is applied back to the car

Ji, J2 — "Phono jack (RCA type).

Js, J4 — Pin jack.

Js — 3-contact microphone jack.

J6 — l-contact connector (Jones $1304-AB).
K1 — Midget 6-volt d.p.d.t. relay.

Py — 4-contact plug (Jones P-304-CCT).

S; — D.p.d.t. switch (Centralab 1462).

‘T1 — Microphone transformer (Triad A1X).
‘I'x — Modulation transformer ('Triad M1X).
X1 — 7000-7040 kc. crystal (see text).

X2 — 7-Mec. range crystal for 10-meter operation.

NoTE: All capacitance less than 0.001 nf. are shown
in uuf. All capacitors, unless otherwise specified above,
are disk ceramic. All resistors, unless otherwise marked
in diagram, are 14 watt.
receiver through the normally-closed contacts
of the relay. When the relay is energized, the
high voltage is removed from the car receiver
and applied to the transmitter. 'This urrange-
ment is necessary, since the car-receiver supply
will not carry the combined load of the trans-
mitter and receiver. It will also be noted that
when K is not encrgized, the high voltage is
applied to the converter to allow its operation
in conjunction with the car receiver, To reduce
hash from the vibrator supply, a filter network
consisting of a 0.01-uf. 600-volt paper condenser

{Continued on puge 144)
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Fulminatin's from Ol Fogey

¢ This diatribe on operating was brought
to our attention by Virginia SCM John
Carl Morgan, W4KX.

DEAr SonNY:

Used to be when a feller started yearning too
much for the good ol’ days he’s probably have
“had it”’; might be he was even beginning to
suspect there wasn’t too much future to look
forward fo. Now mind you I’'m not admitting I’'m
a has-been, but I sure do confess a hankerin’ to
hear just once more the buzz saw whine from a
sync rotary gap. Shucks, even wish I could
be limber enough to clamber over roofs and the
like to drape some copper wire, but you might
know that involves too-painful rediscovery of
sundry long-unused muscles and joints.

Oh for a modern-day T.O.M. to ‘“have at”
some of the inane operating practices fouling up
the ham bands. Boy, wouldn’t Hiram Percy
Maxim have hud himself a ball if he could have
heard some of the goofy operating that crawls
from under the kilocycles these days.

Set yourself by the receiver, Sonny boy, for a
real critical listen. Don’t matter what band or
mode, but I reckon you'll hear plenty to curl your
hair, provided you’ve got any left. If you want

a couple or three sickening examples of the little
horrors at large, just unbutton the flaps on those
shell-pink cars:

Exhibit A: Meet our little pet who wants to
make WAS the quick easy way — the micromind
who “reports’ into & busy traffic net (the busier
the better) jest when things are beginning to
roll. He hasn’t any traffic, of course, and as a
matter of fact he'll usually weasel out of taking
tratlic for his own town should it be offered.
All he wants to know is whether there’s a station
in the net from Utah or Vermont, whichever
state he happens to be on the prowl for at the
moment. It there is, don’t you believe for a min-
ute that the NCS can put him off with a promise
to let him at such station after the net business
is completed. Oh no, this bird brain has much
more important fish to fry. After all, there's only
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15 minutes before another net he wants to honor
with his presence closes its session. If he does agree
to wait, he’s sure to break in every now and
again just to be sure the NCS hasn’t forgotten
him. (Ain't it odd how these gvons are almost
always S9 while the poor egg with the full message
hook is usually Strength four?)

Ezxhibit B: How’s about listening in on 4 'phone
net and the large number of souls bustin’ their
jaws trying to do things the hard way. These
poorly-guided critters, including the lads and
lassies who wouldn’t be caught dead with a key
in the shack, treat perfectly intelligible plain lan-
guage as if it were leprosy and scem content to
stagger along with () signal substitutes. Far be it
for me to disparage the use of the Q code; it’s just
the ticket for it’s intended purpose, that of speed-
ing up code (ugh!) operation. But why? wry?
by the Great Horned Spoon does a guy with a
mike in his hot little hand feel obligated to follow
the leader with “Cue Are You,” or if he’s really
whirling, ‘““Queen Roger Uncle”? Playmates,
with that kind of procedure traffic ain’t all he ain’t

Y__TRAFFIC &
AIN'T ALL HE
AWNT GOT ¥

got. Now shucks, what’s so hard to say about
*“No traffic”’?

Ezhibit : Now Sonny you go fix yourself a
hooker of bicarb while we post-mortemize this
same specimen (or any of his ilkk) when they do
have a message or two; or as they might phrase
it ‘‘Cutie Sce Two."”

Our hero clears his throat (audibly) and pro-
ceeds in this execrable fashion: ‘““Follows Nan
Roger Umpteen. . . .”’ Yes, that’s what the man
said — ‘“Nan Roger ' !!! Now wouldn’t you think
anybody who ever handled a message would
know every message has or should have a number?
Wouldn’t you feel it unlikely that a plain every-
day word like number would hardly be misunder-
stood in-such a context? Sonny, this assumption
appears to be unwarranted. This jughaid (and
I'm afeared his name is legion) not only feels con-
strained to use the telegraphic abbreviation of
NR but is further compelled by using phonetics
to complicate what shouldn’'t have been very
invélved in the tirst place. (My guess is this dim

(Continued on page 146)
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Sideband Filters Using Crystals

Designing Lattice and Half-Lattice Crystal Filters

BY RICHARD F. BURNS,* WONVC

the relatively plentiful supply of FT-241-A
crystals has led many amateurs to sttempt the
coustruction of handpass filters using crystals.
The technique of gencrating single-sideband
signals by meauns of a balanced modulator and a
handpass filter is common knowledge to many
amateurs today; however, the theory and tech-
niques necessary for the construction of an
effective bandpass filter are not so well known
outside of the telephone company laboratories.
Because of the difficulties involved in building
a really effective filter by means of the ““cut-and-
try”’ method, & discussion of the theory under-
lying the evolution of several types of handpass
filters, together with specific design equations
from which filters employing the surplus market
crystals could be constructed, should be of
interest to many amateurs.
To be of any value to the man interested in
more than the actual construction of a filter,

Zy

INTEREST in single-sideband transmission and

Q)

"ig. 1 — The lattice network (A) can be redrawn as the more familiar bridge
(B) without changing any of the connections. In work with balanced-| lattice

networks, where Z; = Zsand 72 =
ing the network as in (C).

a discussion must contain some mathematics.
However, given the design equations, it should
he possible to calculate the optimum circuit
parameters with only a pencil, paper, and
patience. All ought to be long!

Since all of the various filter sections can
be reduced to physically-realizable lattice net-
works by means of network transformations,!
the theory and design of lattice-type filters
will be considered first.

The Lattice Filter

The theory of the lattice-type filter section
can bhest be understood by cousidering the
lattice of Fig. 1A redrawn as the more familiar

* Beloit Research and Development (lompany, Box 122,
Beloit, Wisc.

t Guillemin, Communications Networks, Vol. 11, Wiley.

2 Buckley, “ Evolution of the Crystal Wave Filter," J. 4 p.
Physics, Oct., 1948.

# Mason, Electromechanical Transducers and Wave Filters,
Van Nostrand.
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73, the representation is simplified by draw-

bridge circuit of Fig. 1B. By tracing through
the various arms of both circuits, it can be
verified that the two are electrically identical.
Kor reasons that will becume cvident later, the
circuit as drawn in Fig. 1A is most generally
employed and will be used in this article.

At first we will be interested ounly in the
so-called ‘“‘halanced-lattice” network, in which
the series urms, Z; and Zj, are equal and in which
the lattice arms, Zy and 7,, are equal. This is
usually indicated by the dotted lines of Fig.
1C and is mentioned here to vbviate any con-
fusion in reading the references given with this
article. Until we reach the section on half-lattice
filters, when we refer to a lattice in the text a
balanced lattice of the Fig. 1C type will be
implied.

In a lattice in which the series and lattice
arms are composed of pure reactances, it can
be shown that the bridge will be balanced and
offer the greatest attenuation in a filter using
the connections of Fig. 1C
when the reactances of the
corresponding arms are equal
in magnitude and sign. That
is, with a signal being fed into
the /, 2 terminals, there will
be a voltage null between the
8, 4 terminals when the reac-
tance of the arm between I
and 3 is equal to that of the
arm between ! and 4 and is of
the saume sign. Similarly for
the other arms. The frequency
of balance is designated by
f». The bridge will atten-
uate when the reactances are of the same sign
and will offer least attenuation when the reac-
tances arc of opposite sign — theoretically,
there will be no attenuation through the bridge
if resistance is neglected. This is a somewhat
oversimpliticd statement, in that we usually
assume that the gencrator supplying the a.c.
input signal to the filter has an internal im-
pedance equal to the midband image impedance
of the filter and that the filter is terminated in
its midband image impedance. The voltage is
measured with an infinite impedance detcctor
across the output terminals.? 3

The reason why the filter passes no power
when the bridge is balanced is quite evident —
there is a voltage null at that time. However,
the reasons for the other conclusions are not
obvious at first glance. It can be stated here
only that the basis for the above observations
regarding the attenuation characteristics of this
type of a filter rests upon a somewhat involved
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proof given by Shea! for certain types of un-
halanced networks. The unbalanced equivalent
of the lattice may be treated by Shea’s method
to effect a proof of the above statements but
would be too lengthy to include here.

Fig. 2A shows the attenuation-vs.-frequency
characteristics of a filter whose unequal urms
have the recactance-vs.-frequency characteristics
of Fig. 2B. Thisillus-

trates a special cage,
in which the con- 5\5
figurations of allarms  §
are similar and the %
values of the cum- §

ponents in unequal 0
arms differ slightly.
In Fig. 2B the solid
line indicates the re-
actance of the arm
1, 4 from zero to in-
finite frequency and
the dotted line indi-
cates the reactance
of the arm 1, 4 over the same frequency range.

The configuration that will give such a curve is
shown in Fig. 2C. This configuration can be
scen to be similar to the equivalent circuit of a
yuartz crystal (Fig. 2D) if resistance is neglected
and, over a limited frequency range, we imight
tind it possible to choose crystals for the lattice
arms and obtain a set of curves similar to those
of Fig. 2B.

In examining the curves of Fig. 2B it can be
secn that we have chosen our circuit parameters
so that the series-resonant frequency of arm
1, 8 is the same as the parallel-resonant frequency
of arm I, 4. This is very fortunate, if we happen
to want to use these two arms in a lattice filter
circuit, since, us we will remember, we would
have a passband between the series-resonant
frequency of arm 1, 4 (labeled fa) and the parallel-
resonant frequency of the other arm, £, 3 (labeled
fu). The reason is that between fu and fi, the
reactances of the arms are opposite in sign and
thus sutisfy the condition required for a pass-
band. From zero to f. and fu to infinity we have
reactances of the same sign in both sets of arms,
with consequent attenuation in these two ranges.
At fo, and fo, the reactances are of the sume
sign and equal in magnitude, so our bridge is
balanced and we have maximum attenuation. ,

This particular lattice network, in which
the arms are composed of suitably chosen
erystals and shunt capacitances, could be (and
has been) used as a passband filter. However,
it has one drawback.®: 5% Such a crystal filter
is limited in bandwidth to a maximum of about
0.72 per cent of the midband frequency. This

fooz
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¢ Shea, Transmission Networks and Wave Filters, Van
Nostrand.

» Mason and Sykes, ** Electrical Wave Filters Employing
Crystals with Normal and Divided Electrodes,’’ Bell System
Technical Journal, Vol. X1X, April, 1940, No. 2.

¢ Mason, ‘‘Resistance Compensated Bandpass Crystal
Hilters for Use in Unbalanced Circuits,”” Bell System Techni-
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would ordinarily limit its use to carrier filters
at the medium frequencies where sideband filters
are usually employed. Howcver, st the higher
frequencies where 0.72 per cent of the midband
frequency is on the order of 3 ke., such a filter
might be feasible for sideband use.

Just what can be done to widen the possible
passband of a lattice filter using crystals? From
[
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Fig. 2— (A) The attenuation-vs.-frequency characteristic of a filter having the re-
actance-vs.-frequency characteristics of (B). Such reactance characteristics can be ob-
tained by the configuration of (C), which is similar to the equivalent circuit of a quartz
crystal (D) if the resistance is neglected.

Fig. 2B .we can see that the passband of the
filter is limited on the one side by the series-
resonant frequency of one set of arms and on
the other side by the parallel-resonant frequency
of the other arms. To have a coutinuous pass-
band, we have the added restriction that the
serics-resonant frequency of the one arm be
equal to the parallel-resonant frequency of the
other arm. Thus, it can be scen that, if we were
able to grind crystals in which the series-resonant
frequencies fell further from the parallel-resonant
frequencies, our ¢uestion could be very simply
answered. But, there is a limit to what one can
do with the crystals in this dircction, and that
limit is inherent in the quartz.

There is a definite relationship betwecen the
ratio of the crystal shunt capacitance, the
crystal equivalent motional capacitance, and
the frequencies of series and parallel resonance
of a crystal. That relationship is best stated by a
formula:

s C ,
i = (,om ........ (1)
v L] u
where f, = series-rcsonant frequency of the
crystal,
fo == parallel-resonant frequency of the
crystal,

('s = crystal shunt capacitance, and
("n = crystal equivalent motional capaci-
tance.”

For a given cut of crystal, the ratio of ',
to Cm is practically a constant. It ranges from
low to high values as one goes from the X cuts
toward the Z cut. For a —18.5° X-cut crystal,
for example, the ratio is about 138. For NT-
cuts it can be as high as 500. For the CT cut,
which is used in the FT-241 crystal, the ratio is
approximately 400. Incidentally, the Z cut is
mentioned here only to illustrate the change in
the ratio— it has no practical value as an
oscillator blank since its activity, insofar as
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the piezoelectric effect is concerned, is nil.3.®

From Equation (1) it can be seen that by add-
ing additional capacitance to C, we would only
be .making matters worse, insofar as the filter
passband width is concerned. Thercfore, let
us investigate the characteristics of a configura-
tion having inductance in series with the crystal,
in an effort to discover how the bandwidth might
be widened.

Fig. 3 shows graphically what happens to
the arm reactance-vs.-frequency curve when we
put inductance in series with the crystal. By
graphical addition of the curve for the coil
reactance to that of the crystal reactance, we
arrive at the dashed curve for the crystal and
series coil. Note that the parallel-resonant
frequency of the crystal and shunt capacitance
alone, fp, falls at the same place as the parallel-
resonant frequency for the coil and crystal
combination. However, the scries-resonant fre-
quency, fs,, of the crystal alone is not the same

Hoe ,l' Coil

/
3 7 ’&71? ' plus crystal
X fe ’ M
= e
§ FREQUENCY —

Fig. 3 -—— The reactance-vs.-frequency curve of an
inductance in series with a quartz crystal is shown by
the dashed line.

as the series-resonant frequency of the com-
bination, f.. This is very fortunate, since it is
just what we wanted for our lattice circuit. Now,
unless something else has happened, we should
be able to have as wide a passband with our
crystal and coil filter as we desire. But something
else did happen!

By adding the coil to the crystul we have
introduced a new series-resonant frequency that
might cause us some trouble. It is point f, in
Fig. 3. If we make the coil too large, the coil
reactance curve will be so steep that f,, will
move closer to f, than f., was. That would put
us right back into a situation similar to the one
we started with or one perhaps less amenable.
However, a golden mean does exist. In actual
practice, using a coil-and-crystal-with-shunt-
capacitance combination in each arm of the
lattice, the reactance-vs.-frequency curves re-
quired for a passband from f, to fi are shown
in Fig. 4A. Fig. 4B illustrates the general shape
of the attenuation-vs.-frequency curve resulting
from such a choice of arms in a lattice filter.
The series-resonant frequency of one set of arms
is again made to fall at the parallel-resonant
frequency of the other set. Since the curve
becomes positive twice instead of once (as with

% Vigoureux and Booth, Quartz Vibrators and Their Ap-
plications, His Majesty's Stationery Office, London, W. C. 2.

$ Heising, Quartz Crystals for Electrical Circuits, Van
Nostrand,
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e If you are interested in erystal-lattice
filters for receivers or s.s.b. exciters, and
you would like to know how to put some
of those FT-211-A crystals to work, here
is the article for you. It will take some
paper work before you warm up the
soldering iron, but then filter design of
this sort never was a simple problem.

the crystal alone), we are able to choose para-
meters to have the parallel resonance of the arm
indicated by the dotted line in Fig. 4A fall at
the series-resonant frequency of the other arm,
thercby obtaining a continuous passband from
fu to fuo. As to the possible bandwidth attainable
with such a lattice configuration using crystals,
Mason® has calculated that it is about 14 per
cent of the midband frequency for crystals in
which the ratio of shunt capacitance to motional
capacitance is on the order of 138.

From the above observations it is evident
that many other possible combinations of crystals
with coils and condensers exist that could
provide us with bandpass filters suitable for
single-sideband use, as well as high-pass, low-pass,
and band-stop filters. However, we shall he
content to give equations for only two types of
filters in which the FT-241-A crystals could be
effectively used.

Design of a Filter Employing the
FT.241.A Crystals

For the filter of Fig. 5A, the equations for the
circuit and erystal parameters are given in
Appendix I (sce page 150). In designing a filter
around the FT-241-A crystals, the following
procedure is suggested:
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Fig. 1 - Combining two arms, each having reactance
characteristics similar to the dashed line in Fig. 3, is
shown at (A). This results in the attenuation char-
acteristic of (B). The bandwidth is increased over that
obtainable from the circuit of Fig. 2.
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lent (A) and actual (B)

clectrical circuits of a

C crystal-lattice filter. The

° symbols refer to values
given in Appendix I.

compromise has to be made ut this point, since
the closer fa i8 to fo, and the closer fi i8 t0 fu,,
the greater will be the dips in the skirts of the
attenuation curve outside the fo points.

2) Culculate the m, s and the 4, B and ¢’
values, using at least sceven significaut figures
if a 455-ke. filter is contemplated.

3) Calculate the series-resonant frequencies
of the two sets of crystals. It is imperative that
the two sets of crystals be well paired. The crystal
companies supply one crystal with two sets
of plating for filter use so as to be sure that the
series-resonant frequencies of identical arms
will be the same.5 8 The mode of vibration used
with the FT-241-A crystals precludes the pos-
sibility of obtaining good results with divided
platings, however, because of the mounting
problem. The FT-241-A crystal has only a
nodal point, while the cuts usually used in filter
work (the X cut,—18.5°X cut, and the +5°X cut)
utilize a mode of vibration that results in a nodal
line being produced. Mountings can bhe attached
anywhere along this line, making the use of
divided plating feasible with such crystals.
Mounting, it should be mentioned, is made at
a nodal point to avoid loading the crystal. It
should be mentioned in this connection that
splitting the plating on a crystal will result in
two crystals effectively, having the same resonant
frequencies if the plating is divided evenly, but
twice the impedance of the original crystal; i.e.,
Loy = 2Ly, (% = (Cy/2, and (% = (',/2. The
electrode connections should be made so us to
excite the crystal in phase; that is, both electrodes
on one side should have the same sign voltage
applied, if divided-plating crystuls are used.

4) Calculate the motional capacitance and
inductance values in terms of Z, Since we
have started with crystals in which these para-
meters have been fairly well fixed, this step is
taken only to fix a value for Z, and for determin-
ing optimum values for equivalent capacitance
and inductance of one sct of crystals. We are at
liberty to do this, since Z, is arbitrary so long
ag the L and C of the crystals have not been
fixed. We can use Equation (1) in the text to

10 Berry, *‘Filter Design for Single-Sideband Transmit-
ters,”” QST, June, 1949.

11Titt, * Dual Crystal Q-5er,” QST, Sept., 1950.

12 Morrison, *‘ "Phone Selectivity for the BC-312,” QST,
Feb., 1954.

13 Vergara, ‘“Design Procedure for Crystal Lattice Filt-
ers,” Tele-Tech, Sept., 1953
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determine the ratio of (*,/Cm and, consequently,
the value of Cn and Ly, of the crystals on hand.
We can then attempt to make a compromise
for Z,, if we don't want to tamper with the
erystal’s plating and reduce (' to agree perfectly
with the formulas. As long as the series-resonant
frequencies of the erystals agree closely with
those of the equations, a departure of up to 1
per cent in the inductance values of the crystals
from those given by the e¢yuations will still
permit a reasonably fat passband insertion
loss characteristic to be obtained, although the
attenuation outside the passband will not be
so great as when the correct values are used.

5) Calculate the other parameters in terms
of the Z., that has now been fixed.

6) Align the filter by first adjusting Cs to
resonate L, near the middle of the passband and
then adjusting Ct to fix the position of the
attenuation peaks. Now readjust the two
trimmers 80 as to obtain a flat passband insertion
loss characteristic. A reading of the Berry,!¢
Titt,"' und Morrison '? articles will help in
establishing an understanding of the problems
involved, while the Vigoureux and Booth book 8
wives the procedure used to align complex filters
on a production-line basis. If the crystals are
correctly paired and the filter is terminated
correctly, alignment is a process of minutes.

The above design equations were derived
from the more general equations given by
Mason®: 13 for a balanced-lattice filter with
shunt coils across the crystals by setting one
of the peaks of infinite attenuation fo, equal
to zero. With this choice of fog, both of the shunt
cuils become equal in value to L, in this case,
as given in the eyuations. Now, by means of a
theorem due to Mason,® if all of the shunt coils
in the lattice and series arms of the lattice are
equal, they may be removed from the lattice
and placed across the input and output of the
network, as has been done in Fig. 5. By the
same reasoning, it is possible to remove (Y%
from each arm of the network and place it in
parallel with L, leaving only the electrode-to-
electrode capacitance in one set of arms and
('t plus the clectrode-to-clectrode capacitance
in the other set. of arms. Here it is assumed that
(", 4+ (4 is equal to the original capacitance across
the series arms of the network and that (o -
Cg 4+ Cr is equal to the original capacitance
across each of the lattice arms of the network.
Since distributed capacitance has been neglected
in these design equations, the C, and Ct capaci-
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tors have been made variable. The shunt capaci-
tance across each arm of the lattice, of course,
includes the crystal shunt capacitance. Design
equations for the series-cuil type of balanced
lattice filter using one crystal in each arm are
given later with the discussion of ‘‘half-lattice”
filters. The series-coil filter is usually used as
the prototype filter in the design of the ‘“half-
lattice.”” Z, for this filter ranges between 10 and
1000 ohms. The possibility of using two crystals
in each arm to obtain twice as many attenuation
peaks also has been investigated ;3. 14 15 however,
the design equations and alignment procedure
are so complicated as to preclude their use by
amateurs.

The design of unbalanced crystal filters is
also possible, and Mason and Sykes have given
several possible circuits for use with single

Ki 22 Ks  La

K3

A L La
La=F (1-K2)

(B)  K=COUPLING COEFFICIENT

N = Ki

VKa

however, and the reader is directed to Cady,’
Mason,? 8 or Sykes® for further information,
should it be desired.

It should be mentioned that, in the event that
one scction of a filter calculated and constructed
from the design equations given in this article
does not offer as much attenuation outside the
passband as might be desired, it is possible to add
ag many other sections in tandem as are necessary
to produce the required attcnuation-vs.-frequency
curve. One section alone, when the infinite at-
tenuation peaks are not too close to the edges of
the passband, will have an insertion loss of ap-
proximately 3 db. in the passband region and
40- to 50-db. sttenuation at the f,, points. Outside
the f, points the attenuation, as measured by the
signal generator and vacuum-tube voltmeter
method mentioned in the sixth paragraph of this
article, will be on the order of
25 db. It is common practice in
the telephone industry to have
a filter with four sections in
tandem, in which the fo points
are staggered. In this way,
100-db. attenuation relative to
the passband attenuation is ob-
tained everywhere outside the
f points. The fo,— fo differ-
ence may be made as small as
200 cycles at 200 ke. with such
a filter, assuming a passband of

Z, La

Grounded to Crassis

Fig. 6 — The prototype half-lattice (A) and its equivalent circuit (B). In
one form it is the familiar crystal filter found in many communications receiv-
ers (C). The half-lattice filter with two crystals is shown in (D). Two sections

can be cascaded as in (E).

plating or divided plating crystals.®: ° 6 Since an
equivalent lattice network for any type of
symmetric network may be readily obtained by
means of Bartlett’s theorem, these filters offer
no new mathematical problems although band-
width limitations and alignment procedures may
be changed.! They will not be considered here,

14 Fromageot and Lalande, ‘‘Calculation of Bandpass
Filters Using Piezoelectric Crystals in Lattice Structures,’
El. Communications, Vol. 26, No. 4, Dec., 1948.

16 Herzog, Siebschaltungen mit Schwingkristallen, Wies-
baden, Dietrich Press, 1949.

18 Marrison, Patent 1,994,658, March 19, 1935.
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5 ke.

The Half-Lattice Filter

The prototype half-lattice
and its equivalent circuit are
illustrated in Figs. 6A and 6B.
The half-lattice filter is also
known as the “Jaumann scc-
tion” or “hybrid coil” filter
and is probably one of the best
known of all crystal filters be-
cause one of its derivatives is
used in communications re-
ceivers, where it assumes the
familiar form shown in Fig.
6C.18

The three-winding trans-
former employed in a half-
lattice filter having a center-
band frequency near 455 kc. is
not unlike a push-pull output
i.f. transformer, and it consists
of two secondary windings that
arc clectrically identical. They are connected
‘““scries aiding” and usually are loosely cou-
pled to the primary winding. The transformer
with its resonating condensers forms a sort of
wide bandpass filter in itself in practice. From the
equivalent circuit, it can be seen that the half-
lattice filter that uses only two crystals (Fig.
6D) is electrically identical in operation to a full
lattice with four crystals. In practice it is possible
to achieve the same attenuation-vs.-frequency
characteristics with a half-lattice that can be
obtained with a full lattice. A saving of two




crystals and two coils as well as a material simpli-
fication of the alignment procedure contribute to
the popularity of this configuration. A further
advantage of this type of filter is the case with
which it lends itself to i.f. circuitry — the filter
may be used with a balanced or unbalanced input

8

Sectton A" in tandem
with Section '8°
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Fig. 7 — By combining in tandem two filter sections,
one with sharp cut-off characteristics and one with
less sharp characteristics, the composite cut-off and
attcnuation outside the passhand are both increased.

and an unbalanced output. Placing two half-
sections ‘‘back-to-back,”’ as illustrated in Fig.
6E, results in a configuration identical in per-
formance to a pair of lattice filters in tandem.
Usually, in designing such a ‘‘back-to-back”
filter — or any tandem section filter, for that
matter - the passbands of both sections are
chosen to be identical and the attenuation peaks
are staggered — those of one section being chosen
to fall close to the passband edges so as to achieve
a sharp cut-off characteristic — those of the other
section being chosen further from the passband.
This is done to achieve the two desirable char-
acteristics of sharp cut-off and high attenuation
outside the passband. The composite result is
shown in Fig. 7.

Design Procedure for Half-Lattice
Filters

The design procedure for half-lattice filters
follows the gencral plan of the previously-de-
scribed filter. The first step is as before — calecu-
lation of the prototype lattice parameters from
the design equations (Appendix II). In designing
a half-lattice, the scries-coil type lattice prototype
is usually used. It is illustrated in Fig. 8. A sim-
plification in the calculations can be had at the

price of one attenuation peak if m3 is chosen equal
to fa/fo. This results in fo, being moved out to
infinity and Ly = I (Fig. 8A).

After the prototype lattice parameters have
been determined in terms of Z,, use is made of
the equivalent circuit of Fig. 6 to fix the final
circuit parameters. These parameters will still
be in terms of Zs, of course. It should be men-
tioned that if the secondary-to-sccondary cou-
pling is near unity, the coils, L4, in the cquiva-
lent circuit of Fig. 6B may be disregarded.

Now, as in the other filter design procedure,
the known value of equivalent circuit inductance
of one of the crystals is substituted in the appro-
priate equation to determine Z,. Z, now being
fixed, all of the other circuit parameters may be
calculated explicitly. Since the FT-241-A crystals
all run approximately the same insofar as in-
ductance is concerned at the same frequency, it
will be necessary to modify not only the series-
resonant frequency of one of the crystals but
ulso the equivalent circuit inductance and ca-
pacitance, if optimum results are to be expected.
Within certain limits, the erystal frequency can
be changed by plating or grinding — plating
increases the equivalent circuit resistance, of
course, and as a consequence decreases the crystal
¢). The equivalent circuit inductance may he
increased by scratching off some of the plating
near the edge of the crystal — thereby reducing
the crystal shunt capacitance and equivalent
series capacitance simultaneously.

Alignment is obtained by resonating the trans-
former input to the center-band frequency and
adjusting the transformer seccondary condenser
to give the flattest passband characteristic. The
trimmers on the crystals are adjusted as in the
previous filter, the calculated attenuation peak
frequencies being convenient check points.

General Design Considerations

One refinement that is frequently resorted to
in the half-lattice as well as other types of filters
is resistive balancing. It is often found that when
one of the inductance coils differs appreciably
from the other in value, the addition of non-
inductive resistance to the filter arm containing
the smaller inductance will result in better filter
performance at the attcnuation peaks. This
resistance should be of such a value as to result

{Continued on page 148)

SERIES-COIL BALANCED LATTICE PROTOTYPE

ATTENUATION

Tor Ju fo foa  fos

(©) FREQUENCY

Fig. 8 — The equivalent (A) and actual (B) electrical circuits of the series-cuil balanced-lattice prototype filter,
used in the design of a half-lattice crystal filter. The attenuation characteristic is shown in (C).
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A Step-by-Step Station for the V.H.F. Man

ParT II — A 120-Watt Amplifier for 50 and 144 Mc.

BY EDWARD P. TILTON,* W1HDQ, AND MASON P. SOUTHWORTH,** W1VLH

50 and 144 Mec. at the 15- to 25-watt level.

They were made as completely separate
units, so that if you are interested in only one
of the bands you can build the appropriate rig,
and not have to invest in any unnecessary frills
that would have made possible the use of a single
rig ou two bands.

We changed our tactics when we designed
the amplifier to go to the next power level, how-
ever. The investment you have to make in tubes,
parts, power supplies and modulation equipment
to build and operate a rig at 100 watts or more
is cnough so0 that the extra cost and complexity
involved in two-band operation are minor fac-
tors. The rig we show here sacrifices little in
performance to achicve its multiband capabili-
ties, and its cost is hardly any greater than it
would have been for a single-band set-up.

The amplifier can be vperated at up to about
125 watts input, 'phone or c.w., on either band.
It uses a pair of 6146s, tubes that are fast taking
over the job of handling this kind of power in the
v.h.f. ficld since the 829B disappeared from the
surplus counters. A novel form of clamp-tube
circuit ! not only keeps the plate dissipation
within bounds when drive is removed, but pro-
vides a convenient tune-operate control as well.
By giving a very flexible confrol of the screen
voltage, it makes possible the operation of the
final stage at input levels from 20 to 125 watts.
No change has to be made in the umplifier when
going from voice to c.w.

Method of Changing Bands
Getting two-band operation with 6146s, when
one of these bands is 144 Me., is not done with
ordinary plug-in coils. The input and output

IAST MONTH we described rigs for operation on

* V. H.F. Editor, QST.

*k Laboratory Assistant, QST.

t Beling, ** A Protective Circuit for Tetrodes,” QST, Oct.,
1954, page 33.

¢

The push-pnll 6146 amplifier for
50 and 144 Mec. The 50-Mec. coils
are in place. On the cover in the
foreground are the grid coil, the
antenna coupling loop aund the
plate-line shorting plug, all for
144-Mec. operation.

¢
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capacitances of these tetrodes are too high for
that. A plug-in coil base and socket combine
enough stray inductance and capacitance so that,
with what the tubes have, there’s practically
nothing left for a conveutional coil at 144 Me.

We get around this problem with a couple of
simple dodges. The grid circuit is left untuned.
We have enough drive from those 2526 stages so
that precise resonance in the grid circuit is not
necessary. (Qur grid coil is conventional, then,
except that we have io use a standard 28-Mec.
plug-in coil for the 50-Mc. band. The 2-meter
“coil” is a bairpin loop, mounted on a regular
5-pin tube-buse type plug. The roil socket is a
standard 5-prong ceramic job, mounted so that
the leads to the 6146 grids ure as short as pos-
sible.

A combination of tuned quarter-wave line and
plug-in coil tank circuit is used in the plate cir-
cuit. The plate line for 144 Me. is completed at
the far end from the tubes with a plug-in device
that combines shorting bur and B-plus feed
point. The plug-in coil for 50 Me. iy 1 conven-
tional coil assembly with swinging link. This
system makes it necessary to plug in a special
coupling loop for 144-Me. operation. The tuning
condenser for the plate circuit is tapped down
the line {wo inches from the plate clips, so it
does not load down the circuit as heavily as it
would if connected at the plate terminals. At 50
Me., this tapping-down effect is negligible.

The link terminals of the coil socket and the
separate socket for the 144-Mec. coupling link
are connected in parallel, so a common sefies-
tuning capacitor takes care of both bands. The
neutralization method, involving a split-stator
variable condenser connected from screens to
ground, is also common to both bands.

Construction

The amplifier is built on a 6 X 17 X 3-inch
aluminum chassis, with sides of perforated alumi-




num 3% inches high. The sides and cover are
made in a manner similar to that used in the
2E26 units described previously, except that
controls for the screen neutralization, plate tun-
ing and antenna series condensers are brought
out through the front. A grid-current juck, u
filament toggle switch and the potentiometer for
the screen-voltage control are mounted on the
front wall of the chassis.

On the back wall are the input and output
coaxial fittings, the power connector and the
sucket for the 12AU7 protective tube. There’s
not much under the chassis except the filament
transformer, the audio choke in the sereen lead,
4 few resistors and power wiring.

Looking down inside the rig we sce that two
similar aluminum brackets are used for mounting
the tubes and most of the parts. These brackets
are 414 inches wide and 231 inches high in their
folded form. Their dimensiouns, other than these,
are unimportant. The 6146 sockets are mounted
214 inches apart gn the left bracket, with the
bockebs centered about 114 inches a,bove the
chassis. Note that the bOCkCtS are on the tube
-side of this bracket. Three 34-inch holes in the
bracket under each socket pass the screen, con-
trol grid and heater connections. The cathode

6l46s

and cold heater conncctions are made directly to
the bracket on the tube side. This is important
from the stability point of view.

The screen neutralizing condenser is held in
place by the two screws that also hold the sockets.
The grid coil socket, the two screen r.f. chokes
and their common 0.001-uf. by-pass are out of
sight in the photograph. They ure directly below
the screen neutralizing capacitor. (Obviously, this
bracket and its parts comprise s subassembly
that must be made in one unit before instullation.
This bracket is 5 inches from the end of the
chassis, The other, containing the sockets and
antenna series condenser, is 714 inches away
from the first one.

Note that the plate tank condenser, (', is
mounted on a polystyrene plate, to prevent
grounding the rotor. Experience in the past has
indicated that grounded rotors in such applica-
tions can very easily introduce parasitic reso-
nances and oscillation troubles, usually around
300 Me. or so in a layout like this one. Controls
for all three variable condensers are brought out
through insulated flexible couplings.

The perforated aluminum cover is made and
mounted similarly to those used on the exciter
units. It is recommended that the cover be made

Js

10 Hy-
50Ma.

AV

1Meg. /2|2AU7

Fig. 3— Schematic diagram and parts list for the
two-band v.h.f. amplifier.

(1 — 100-puf.-per-section split-stator variable (Ham-
marlund HFD-100).

(lg =~ 30-ppf.-per-section, double spaced (Hammarlund
HFD-30X).

(3 — 50-uuf. variable (lammarlund HF-50).

Iy — 50 Me.: 2-turn link around La. 144 Mec.: Hairpin
Ioop 1 % inches long, 14 inch wide. Made from

L5 inches No. 16 tinned. Cover with insulating
nlcevmz Solder into P;.

12 — 50 Mec.: 8 turns No. 11 tinned, 14-inch diam., 2
mchea long, center-tapped: 5-pin base (B & W
10JCL). 14% Mec.: Same as L1, but center-tapped
and no insulation.

La— Shown as heavy lines. Flashing copper strips 14 inch
wide, 3 inches long. Inner edges are !3{s inch
apart. Bend over 1§ inch for soldering to plate

"3%F caps. Conncct (2 2 inches from tubc end.
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6146 6146 12AU7
(X
6.3V.
3AMP.

L4 — 50 Mc.:
spaccd 14 inch. Leave 3j-inch space at center.
(B & W 10JVL with one turn removed from

2 turns No. 14 each side, 134-inch diam.,

each end.) 144 Me.: Short Pins 2, 3 and 4 of Pa.

Ls — 50 Me.: 3-turn swinging link; part of L4, 144 Me.:
Hairpin loop made from 5% inches No. 16
tinned. Cover 314 inches with' insulating sleev-
ing. Loop is 34 inch wide; portion parallel to

~ plate line is 3{ inch long.

J1, Js — Coaxial fitting (Amphenol 83-1R).

J2, J3 — 5-pin ceramic socket (Amphenol 49-RSS5).

J4 — Cryntal socket (Millen 33102).

J6 — 5-pin male chassis connector (Amphenol 86-RCP).

J7 — Closed circuit jack.

P1 — 5-pin plug (Amphenol 86-CP5).

P2 — 5-pin plug with cap (Amphcnol 86-PMS5).

Ps — 300-ohm line plug (Millen 37412).

P4+ — 5-pin cable connector (Amphenol 78-PF5).

RFCi, RFC3 — Ohmite Z-50.

RFCs— Ohmite Z-144.
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Bottom view of the v.h.f. am-
plifier. Power connector, coax fit-
tings and clamp tube are mounted
on the rear wall. Filament trans-
former i8 at the right and the
screen-lead choke near the middle.

a part of the installation, even though the shield-
ing it provides may not be required for TVI
prevention. Tests have shown that the operation
of the amplifier is much more stable and reliable
when the cover is in place.

Testing and Use

With the clamp-tube system shown, there is no
nced to test the amplifier at any voltage less than
that at which it is to be operated. The potentiom-
eter control will allow the tubes to be run at
less than the rated plate dissipation, so if the
coils are resonated with a grid-dip meter it should
be possible to run checks on the amplifier without
preliminary tests at lower plate voltage.

First check the grid circuits to see if drive can
be obtained on both bands. There should be at
least 5 to 6 ma. grid current with either 2E26
rig running at 300 volts. There will undoubtedly
be a surplus of drive on 50 Mec., so the grid circuit
necd not be exactly on frequency. The grid cir-
cuit on 144 Mec. can be resonated by changing the
shape of the grid loop, Ls, and the proximity to
the coupling loop, Ly, cun be adjusted for maxi-
mum grid current. Spreading the sides of the
hairpin will lower the resonant frequency; bend-
ing them closer together raises it.

Now check neutralization, still without plate
or screen voltage applied to the amplifier. Tune
the plate circuit through resonance with grid
drive applicd, watching for a flicker in grid cur-
rent. Adjust the screen neutralization capacitor
until there is no dip in grid current as the plate
condenser is tuned.

Next test the clamp-tube operation. Apply 300
to 400 volts to the clamp-tube plates and to the
center tap of the plate circuit. Measure the 6146
plate current with no grid drive applied. With the
potentiometer arm set at the ground end the
plate current should be 125 ma. or less with no
excitation. At 400 volts this is 50 watts input, or
the maximum safe plate dissipation for a pair of
6146s. The tubes should not be operated for long
periods in this way, but it is entirely safe for c.w.
or normal testing operations. .

Now connect a lamp or other dummy load
across the output coaxial fitting. A 100-watt lamp
makes a fair load, though you may want to use
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a smaller type to get a more scnsitive output
indication at first. Apply grid drive and then
plate voltage aund tune Cg for maximum output.
Set. the antenna series condenser at the point
that gives most output with lowest antenna
coupling. Remove the grid drive and see if grid
current drops to zero. If there is any sign of grid
current, reset the screen neutralizing adjustment
slightly until it disappears. The best neutraliza-
tion will be achieved when maximum output,
minimum plate current und maximum grid cur-
rent all appear at the sume setting of the plate
tuning capacitor. If this condition cannot be
achieved precisely, set the screen adjustment at
the middle of the range over which no grid current
remains after drive is cut off.

Once the amplifier is found to be working
correctly it can be operated in several ways.
No change is necessary in using cither ’phone
or c.w. with a 400-volt plate supply, but some-
what higher power can be run on e.w. if the screen
is fed from a separate 300-volt source and a higher
plate voltage is used. The maximum rating for
the 6146s (up to 180 watts input) can be run on
50-Mc. c.w. if the screen voltage is held low
enough so that the clamp ecircuit will hold the
input to no more than 50 watts with the key up.

A 400-volt supply is probably thec most con-
venient arrangement, especially if both types of
emission and both bands are to be used. Normal
opecrating conditions will then he as follows:
plate current— 300 ma., max.; scrcen current
-—about 15 ma.; grid current — 3 to 6 ma.

The amplifier as shown is not only an effective
final stage for the 100- to 125-watt level, but it is
also well suited to serve as a driver for a kilowatt
final stage, if you want to run the maximum legal
power at a later date.

The transmitter may be used with balanced-
line antenna systems by inserting either a balun
or an antenna coupler between the coaxial out-
put and an open-wire or Twin-Lead transmission
line to the antenna system. Suitable designs for
baluns made of coax can be found in all recent
editions of the ARRL Handbook. Antenna cou-
plers are also treated, and specific examples for
v.hf. use can be found in QST for January,
1952 (144 Mc.) and October, 1952 (50 Mc.).
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Gadgets for the S-76

Some Useful Additions and Changes

BY LEWIS G. McCOY,* W1ICP

N a recent review of the SX-88 receiver,! it
I wwas pointed out that this new receiver includes
provision for reducing the low-frequency
audio response to avoid the “boominess” asso-
ciated with the high-selectivity reception of
’phone signals. 1t was mentioned parenthetically
that a similar stunt had been tried in the Head-
quarters lab on an $-76 with equally good results.
Upon reading the mention of this experiment,
several S-76 owners wrote Headquarters asking
for details. Since the volume of correspondence
indicated that still others might be interested in
the modifications of the S-76, the receiver was
looked over to see if there were any other changes
or possible additions that might add to the per-
formance or operating convenience. This article
is a result of that look.

(One possibility was the addition of u small
variable condenser across the input tuned circuit
to serve as an antenna trimmer. Most operators
these days like to have antenna trimmers on their
receivers so one was installed on the S-76 for a
trial. It proved to be a worth-while addition, par-
ticularly on the higher frequency bands.

Another change was the installation of a dial
lock on the general-coverage tuning knob. In ad-

View of the receiver showing the installation of Sk
above the send-receive switch. The dial lock and flat-
rimmed dial modification are clearly visible along with
the large bandspread tuning knob.

dition, a larger tuning knob was installed on the
bandspread range. The dial lock insured the
bandset staying “set,” und the large knob on the
bandspread range offered greater ease of tuning.

‘In the first production run of the 3-76 the
screen voltage to the mixer tube was unregulated.
This was responsible for a change in the beat note
of e.w. signals when the r.f. gain control was
varied. In later models, the screen was connected
to the regulated 150-volt line, eliminating this

* Technical Assistant, QST.
1 “The SX-88 Receiver,” QST, June, 1954.
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o If you have an S-76 receiver, don’t pass
up these simple modifications that will
add to the receiver’s performance.
They cost only a few dollars and an
evening’s work.

trouble. The mixer circuit should be checked to
sec if the screen voltage is regulated. If not, Ry
should be connected to the 150-volt line.

When all the changes outlined above were com-
pleted, the receiver was given a good workout on
Field Day. While it is sometimes difficult to im-
prove un already good receiver, the modifications
appeared to be well worth the time and effort
needed to do the job.

Audio Modification

As can be scen in Fig. 1, the audio change is
simply a matter of adding a condenser and
switch. The 100-uuf. condenser, C,, is wired in
series with Cgp. The switch, Sy, is connected
across Cy to switch it into and out of the circuit.

St is mounted directly over the send-receive
switch and the leads to Cx are run through the
hole in the chassis that accommodates the S-
meter leads. Shielded wire is used for the switch
leads to uvoid possible hum pick-up. Pin 1 of the
audio tube can be used for a tie point for one end
of (!, Cxo und a switch lead.

With Cy shorted out, the receiver performs the
saume a8 without the modification. When the
receiver is used on 'phone with selectivity posi-
tions Numbers 3, 4 or 5, the voice becomes diffi-
cult to copy because of the boominess mentioned
eurlier. Switching Cx into the circuit restricts the
buss response, reducing the bhass and improving
the intelligibility.

Another system that was tried and rejected
was that of substituting for Rs7y a dual control
and switch. The value of Rs7, ¢ megohm, re-
mained the same and another Y4-megohm varia-
ble resistor was connected across C;. By adjusting
both resistors, the amount of bass or freble could
be gradually varied to suit the individual taste.

79
.005pt.

Rma

Fig. 1 - Cirenit diagram of the audio change.

100pt.
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However, the apparent differences in audio
quality were not enough to warrant the cost of
the variable-resistor system.

Antenna Trimmer

As shown in the photograph, the mounting of
the antenns trimmer condenser was a simple
matter of making a bracket that fitted on the
frame of the bandsrread condenser. The hracket
was a piece of aluminum, two by four inches. As
the rotor of the trimmer condenser was grounded.
a1 shaft-mounted type condenser was used. The
condenser shown in the photograph is a Ham-
marlund HF-35. The stator of the trimmer was
connected to the stutor of the general-coverage
condenser. A through-shaft bushing was in-
stalled on the panel at the front upper left-hand
corner, to the left of the general coverage dial.
A short piece of }4-inch rod and two shaft couplers
were used to connect the bushing shaft to the
condenser rotor. The receiver was then tried on
the various bands to see how the trimmer per-
formed. It was found on some of the receiver
ranges that the trimmer wouldn’t peak. This was
corrected by tuning the receiver to the center of
an amateur band in the range, setting the con-
denser half-meshed, and then adjusting the r.f.
and mixer trimmer condensers for maximum
output. These condensers are located on the bot-
tom of the receiver and the proper ones to adjust
can be determined from the instruction book.

A comparison was made with another S-76
which didn’t have the modification, and the re-
ceiver with the trimmer gave better performance
on every frequency range.

Tuning Dial Changes

Several times while listening to the S-76, the
bandset knob would get bumped or accidentally
moved, causing the dial setting to go askew. This
meant lost contacts or frantic tuning to try to
reset the dial to the correct spot. This trouble
was corrected by installing a Millen dial lock and

Millen type 10007 flat-rimmed metal dial. The
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The antenna trimmer
condenser i8 supported by
a bracket mounted on
the bandspread-condenser
frame.

screw that holds the general coverage dial plate,
the one adjacent to the general coverage tuning
knob, was removed to accommodate the dial
lock. For the lock to fit, the hole was slightly
enlarged with a small file.

Last, but not least, the bandspread tuning
knob was replaced by one with a much larger
diameter. The operating improvement of such
an installation is something that must be tried
to be appreciated. In a receiver with the excellent
selectivity of the S-76. the large tuning knob is a
“must.”’

A RR.L. QSL BUREAU

W1, K1 —J. R. Baker, jr., W1JOJ, Box 232, Ipswich, Mass.

W2, K2 H. W. Yahnel, W28N, Lake Ave., Helmetta,
N. J.

W3, K3 —.Jesse Bieberman, W3KT, Box 34, Philadelphia
5, Penna.

W4, K4 — Thomas M. Moss, W4HYW, Box 644, Municipal
Airport Branch, Atlanta, Ga.

W5, K5 — Oren B. (3ambill, W5WI, 2514 N. Garrison,
Tulsa 6, Okla.

W6, K& — Horace R. Cireer, W6TI, 414 Fairmount St.,
Oakland, Calif.

W7, K7 - Mary Ann Tatro, W7FWR, 513 N. Central.
Olympia, Wash.

W8, K8 — Walter E. Musgrave, WsNGW, 1294 E. 188th
St., Cleveland 10, Ohio.

W9, K9 — john F. Schneider, WICFT, 311 W. Ross Ave.,
Wausau, Wis.

W0, Kg— Alva A. Smith, WADMA, 238 East Main St.,
Cialedonia, Minn.

VE1~—~ L. J. Fader, VE1FQ, 125 Henry St., Halifax, N. 8.

VE2 ustin A. W. Smith, VE2UW, 6164 Jeanne Mance,
Montreal 8, Que.

VE3 — W. Bert Knowles. VE3QB, Lanark, Ont.

VE4 — Len Cuff, VE4LC, 286 Rutland St., St. James, Man.

VE5 — Fred Ward, VE50P, 899 ('onnaught Ave., Moose
Jaw, Sask.

VE6 — W. R. Savage, VESEO, 329 15th 8t., North Leth-
bridge, Alta.

VE7 — H. R. Hough, VE7HR, 2316 Trent St., Victoria.
B. C.

VE8 — W. L. Geary, VESAW, Box 534, Whitehorse, Y. T.

VO — Ernest Ash, VO1A, P. O. Box 8, St. John’s, New-
foundland.

KP4 — E. W. Mayer, KP4KD, Box 1061, San Juan, P. R.

KH6 — Andy H. Fuchikami, KH6BA, 2543 Namauu Dr.,
Honolulu, T. H.

KL7 — Box 73, Douglas, Alaska.

KZ5 — Gilbert C. Foster, KZ5GF, Box 407, Balboa, C. Z.
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A Transient Demonstrator
Using a 'Scope for Illustrating the Behavior of LCR Circuits

BY GABRIEL P. RUMBLE,* W4DWZ

e This article describes a simple set-up
for illustrating the behavior of circuits
containing capacitance, inductance and
resistance in various combinations. It is
presented here with the thought that
many ham clubs, particularly those con-
nected with schools, will find the demon-
stration both interesting and profitable.

T an early stage in his training, the student of
A electricity should become thoroughly fa-
miliar with the characteristics of three basic
circuit elements: resistance, capacitance, and in-
ductance. If he is to make satisfactory progress,
the beginner must learn to understand not only
the intrinsic natures of L, C, and R, but also the
nature of their interaction; in other words, how L
reacts with (', C' with £, and B with L. It will be
found this interaction accounts for the periodicity
of L~C circuits and the rate of charge and decay
of R-C and R-L circuits.
Probably most beginners, and many others as
well, would welcome any aid which will help in

Polar Relay
Type WE 215

The board can be constructed in a couple of hours
with the parts available around the average ham
shack or radio laboratory. The values given in the
schematic of Fig. 1 were simply the first reason-
able sizes that came to hand, and are not the
result of careful calculations. A little experimenta-
tion should enable one to better, or at least equal,
the results obtained with the values of L, ¢, and
R shown.

In order to display transient phenomena satis-
factorily on a ’scope, the action should be re-
petitive. For purposes of this experiment, a polar
relay (WE type 215, familiar to anyone working
with radioteletype) is used, with the two solenoids
connected in series with a 115-volt 60-cycle
source, and a limiting resistor of about 8000 ohms.
This lash-up assures a make and break sixty times
each wsecond, convenient for symchronization
with a 60-cycle sweep. By adjustment of the con-
tacts and pole pieces of the relay, it is easy to
obtain a favorable ratio between the durations
of make and break time.

With switches S3 and Sz closed a.nd, with
proper adjustment of the oscilloscope, the fa-
miliar B-C decay curve of Fig. 2A will be ob-

ISVAC gy 5

Fig. 1 — Circuit of the transicnt

grasping the meaning of such expressions us
f = 1+2rV/'LC, Time Constant = RC, and Time
Constant = L/R. Taken alone, these neccessary
formulas may seem dull and academic, but if they
can be demonstrated in action, and made to come
alive on an oscilloscope screen, they will take on
new interest and significance. Without under-
standing the significance of these formulas, the
amateur will have, at best, only a hazy concep-
tion of condenser differentiation (so important in
pulse circuits) and the all-important phenomenon
of resonance.

Fig. 1is the schematic of a small demonstration
board which, when used with 4 ’scope, provides a
dynamic dlspla.v of the reactions of L, C, and R.

#134 Forest Ave., Macon, Georgia.
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demonstrator.
0 To verticat
{ Y- axis)
Amplifier ’
> of ‘scope

tained. The make of the contact will occur at B,
with BC representing the magnitude of the bat-
tery voltage (2214 volts). D represents the mo-
ment of the break of the relay contact and DE
the desired curve. Portion A B, if any, is the con-
tinuation or tail end of DE. In RC seconds (R in
ohms, and C in farads) after the relay opens, and
the capacitor starts discharging through the re-
sistor, the voltage across the capacitor will have
fallen to 100/¢ per cent (36.8 per cent) of its
initial value (e = 2.72).

With switches S; and S; closed, and with R ad-
justed, the perhaps-not-quite-so-familiar £-L de-
cay curve of Fig. 2B is obtained, with the curved
slope inverted from that obtained with R and C.
Why is there an instantaneous voltage inversion

QST for
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(A)
)
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g. 2 — Typical transient patterns; (A) for C and
R, (B) for L and R, (C) for L and C.

DD’ at the moment of the relay contact break at
D? Because, owing to the collapse of the field of
L, there is a sudden reversal in the direction of

current through & at the instant of break of the
relay contact, D, in Fig. 2B. Here Time Constant
(seconds) equals L/f, with /& in ohms and L in
henrys. At the end of T'C seconds, the voltage will
have reached 63.2 per cent (that is, 100—100/e per
cent) of the battery voltage originally existing
across the parallel It-L combination.

With switches Sy and S, closed, and S3 open,
the loga.rithmica.lly-damped wave-train of Fig.
2C i§ (»btained on the scope. I‘he frequencv of

1+6.28v/ 15(35) 10719, ora.pprox1ma.tely695c p.s.
With a sweep duration of 1/60 second, 695/60,
or approximately 11.5 cycles, should be displa.yed.
Close agreement should be found betwecn this
computation and the number of cycles counted
on the 'scope screen.

In adjusting the relay, make certain that the
contacts are #o set that the armature rests in the
ncutral or open position when the equipment is
not in use; otherwise the battery will run down by
discharging through L or R if either of these
switches is inadvertently left closed.

Experience has shown that this oscilloscope
demonstration of the interaction of L, C, and R,
together with a careful blackboard explanation,
helps to furnish an insight into the character of
electric circuit elements and thus paves the way
toward an understanding of complex circuit be-
havior, such as may be cncountered in actual
practice.

Fifty-five hams and 20 XY Ls attended the second annual Single-Sideband Steak Dinner held at Chicago in early
August. Taking time out from filter-ps.-phasing discussions we find (first row, . tor.): WSEMO, WOHBD, WILKK,
WONIK, WODYV, WAEGK, W4VKL, WOWOL, W9SZH, WY9AHK, WILSK, WIQHH, WﬂGSH Second row:
WS8HIK, \VﬂhYU WIGEX, WUIT, WOBUT, WSFTN, WYLBH, W4€XN WIKOY, WOMOW, WIPPQ,
W9CAJ, W9JC WOTFV. Third row: W9BRT WB8LSN, WOHKS WSPBR., WSLEX, W8INF, WBMXO WIYVG,
W9IHO W9CCT WSIBP, WIAFO, Last row: WHFK, W9I)KU WILUO, WIC.TN, WOEWC, W9BVW,
W9MO, WQJO and WO9AC. You’ll find many of these folks active on the S.S.B. Interstate Net which meets Mondaya
and Fridays at 8 .M, EST on 3980 ke, with WOKOY as net manager.
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Announcing the 21st ARRL Sweepstakes

Certificates to C.W. and 'Phone Winners in Each Section
and to Top Club Scorers; Special Novice Awards

CONTEST PERIODS

Time Start End

Nov. 13th & 20th Nov. 15th & 22nd
EST 6:00 p.M. 3:01 A,
CST 5:00 p.M. 2:01 A
MST +4:00 p.M. 1:01 a.m.
PST 3:00 p.M. 12:01 a.M.

the 21st Annual ARRL Sweepstakes. This

popular activity atfords you an opportu-
nity to pit your skill against the best operator in
your ARRL section, and to fill in any states you
may need for WAS. Every amateur in every
League section is urged to participate; whether
or not you’re an ARRL member, you are invited
to get into the SS and submit an entry. All scores
reported in accordance with the rules will be
listed in a QST tabulation of final results.

‘The rules are exactly the same as those of last
year. The contest will run over two consccutive
week ends, with a maximum allowable total
operating time of 40 hours out of the possible 66
for each entry ('phone or c.w.). You may operate
both 'phone and ¢.w., but please file scparate logs
for each mode.

Entries by multiple-operator stations are en-
souraged and will be listed, but only single-
operator stations will be eligible for the certifi-
cates offered to the top 'phone scorer and the
top c.w..scorer in each scction. Multiple-operator
scores can be grouped with single-operator scores
in club competition, however, and a handsome
gavel is offered to the club with the highest ag-
gregate score. Within a club, single-operator
entries can compete for the ‘‘club certificate”
awards given to the top c.w. and ’phone scorers.
A special c.w. certificate will also go to the highest
scoring Novice or Technician in each section
where at least three such licensces submit c.w.
logs; similarly, a 'phone certificate will be awarded
where applicable.

It doesn’t take the newcomer long to catch on
to SS procedure. Simply call *“CQ SS” or answer
such a call, exchange preambles in the form shown
elsewhere in this announcement, and keep your
log properly. ARRL will gladly send you contest
forms upon request, or vou can draft your entry
in accordance with the sample.

The Sweepstakes puts a premium on operating
skill rather than on power, since the score multi-
plier (1.25 on c¢.w., 1.5 on 'phone) for stations
running 100 watts input or less insures that there
will be much low-power operation.

For the purposes of this contest VES8s in
N.W.T. may be considered attached to Yukon
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Now is the time to get your station set for

section; likewise Newfoundland (VO) and Labra-
dor (VO6) count as Maritime.

Whether you prefer ‘phone or c.w. work, there
will be plenty of stations eager to exchange SS
information with you. So read over the rules to
acquaint yourself with the details, and then stand
by for two week ends of real operating enjoyment.

Rules

1) Eligibility: The contest is open to all radio amateurs in
tor officially attached to) sections listed on page 6 of this
issue of QST.

2) Time: All contacts must be made during the contest
periods indicated elsewhere in this announcement. Time
may be divided between week ends as desired, but a total of
40 hours must not be exceeded for each entry. Time spent in
listening counts as operating time.

3) Q80s: Contacts must include certain information seut
in the form of a atandard message preamble, as shown in the
example. C.w. stations work only c.w. stations and 'phone
stations only other 'phones. Valid points cun be scored by
contacting stations not working in the contest, upon accept-
unce of your preamble and/or receipt of a preamble.

4) Scoring: Each preamble sent and acknowledged counts
one point. Each preamble reccived counts one point. Only
two points can be earned by contacting any one station,
regardless of the frequency band. The total ,number of
ARRL sections (see p. 6) worked during the contest is the
‘“‘sections multiplier.’’ It is not necessary for preambles to be
sent both ways before a contact may count, but one must be
received, or sent and acknowledged, before credit is claimed
for either point(s) or multiplier. Apply a “power multi-
plier " of 1.25 to c.w. entries and 1.5 to 'phone entries if the
iuput power to the transmitter output stage is 100 watts or
less at all times during contest operation.

The final score equals the total **points' multiplied by
the **sections multiplier’’ multiplied by the * power multi-
plier.”

) Reporting: Contest work must be reported as shown in
the name form. Lithographed contest forms will be sent
gratis upon receipt of radiogram or postcard request. Indi-
cate starting and ending times for each period on the air. All
Sweepstakes reports become the property of ARRL. No
contest reports can be returned.

There are no objections to one's obtaining assistance
from logging, “spotting’’ or relief operators, but their use
places the entrant in the multiple-operator class, and it must
be so reported.

A single-operator station is one manned by an individual
amateur who receives no assistance from other persons
during the contest periods. He may not have assistance in
any manner in keeping the stution log and records, or in

HOW TO SCORE

Fach preamble sent and acknowledged counts
one point.

Kach preamble recrived counts one point.

Only two points can be earned by contacting any
one station, regardless of the frequency band used.

For final score: Multiply totaled points by the
number of different ARRL sections worked; that is,
the number in which at least one bona fide SS point
has been made. Multiply c.w. scores by 1.25 and
'phone scores by 1.5 if you used 100-watts-or-less
transmitter input at all times during the contest.

QST for




EXPLANATION OF 'S8’/ CONTEST EXCHANGES

Send Like a Standard ) v :
Mag. Preamble, the . . . . NR Call CK Place Time Date
Kzxchanges | Contest info. numbers, 1, | Send your | CK (RST report | Your ARRL | Send time of | Send date
2, 3, etc., for each station | own call | of station worked) | section transmitting | of QSO
worked this NR
1
Sample NR 1 WI1AW 589 CONN 1812 NOV 13

spotting stations during a contest period. The operation of
two or more transmitters simultaneously at single-operator
stations is not allowed. Contest reports must be postmarked
no later than December 8, 1954, to insure eligibility for QST
listing and awards.

8) Awards: Certificates will be awarded to the highest
c.w. scorer and to the highest 'phone scorer in each ARRL
section. A c.w. certificate will also be awarded to the highest
scoring Novice or Technician in each section where at least
three such licensees submit c.w. logs; similarly, a 'phone
certificate will be earned by a Novice or Technician in each
section where a total of three such licensees submit ’phone
logs. Only single-operator stations are eligible for certificate
awards. Multiple-operator scores will receive separate QST
listing in the final results.

A gavel will be awarded to the highest club entry. The
aggregate scores of ‘phone and c.w. reported by club secre-

taries and confirmed by the receipt at ARRL of contest loga
constitute a club entry. Segregate club entries into 'phone
and c.w. totals. Both single- and multiple-operator scores
may be counted for club entries. Only the scores of bona
fide club members, in a local club territory, may be included
in club entries.

The highest single-operator c.w. score and the highest
single-operator 'phone score in any club entry will be re-
warded with a ‘‘club’’ certificate where at least threce single-
operator 'phone and/or three single-operator c.w. scores
are submitted.

7) Disqualification: Failure to comply with the contest
rules or FCC regulations or the necessity for avoiding inter-
ference with channels handling amateur emergency com-
munication shall constitute grounds for disqualification. In
all cases of question, the decisions of the ARRL Contest
Committee are final.

Sample of report form that must be used by contestants

STATION W. ... —SUMMARY OF EXCHANGES, TWENTY-FIRST A.R.R.L.
ALL-SECTION SWEEPSTAKES

Sent (1 potnt) Received (1 point)
e Number
Fregq. Time ~ - o,f Each "
Band| On or OF 2 Date @ Date || Different | =
(Me.) Air NR Stn. v Section| Time | (Nov.){| NR Stn. : Section | Time | (Nov.) N;{"’ See- | &
3] ion ag
© Worked
3.5 On 1810 1 WIAW | 589 | Conn.| 1812 13 7| W8PBU 589 | Ohio 1814 14 1 2
‘ ‘ 2 o 589 ' 1815 v 6 | WIBFT 599 | N. H. 1817 v 2 2
e e 3 “ 579 | ¢ 1820 v 8 | WIBIH 579 | Conn. 1821 v 3 2
7 “ 24 | W5MSH | 479 | Ark. 2005 * 4 1
" ‘ 4 “ 479 v 2115 ‘ 38 | W5DWB | 579 | N. Mex. | 1915 o 5 2
“ “ 5 * 579 “ 2128 * 45 | W6BIP 479 | 8. F. 1820 “ 6 2
‘! o [3 o 589 e 2133 v 59 WNBOXI | 589 | Ohio 2134 ‘ 2
‘o Off 2135
Time: 3 hrs.
25 min.
On 1845
14 o 7 - 569 | 1915 | 14 94 | KL7EVR | 569 | Alaska | 1418 | 15 7 2
' o 8 ‘ 569 § 1925 o 127 | WTHAB 569 | Idaho 1728 o b 2
“ o 9 v 469 | ¢ 1935 ‘ 114 | W7PKX 569 | Wyo. 1730 o 9 2
3.5 e 10 s 579 | 2110 | ** 130 | WPEQOZ 579 | N. D. 2005 | ** 10 2
‘ v 1 o 589 | ¢ 2112 o WSMSH Ark. |
N Off 2115
Time: 2 hrs.
30 min.

Total Operating Time: 5 hrs. 55 min.

true to the best of my knowledge.

Tube line-up......ooivviiriieiiinieinennes

Number different stations worked.......... .

3.5, 7 and 14 Mec. used.

(“laimed score: 22 points X 10 sections = 220 X 1.25 (85 watts input) = 275

1 have observed all competition rules as well as all regulations established for amateur radio in my country. My report is correct and
T T Yo | S

0 1 1

10 See., 22 Pts.
K5 Watts Input Power
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Happeni

the Month

DIRECTOR ELECTIONS

In four of the eight ARRL divisions currently
holding elections, incumbent directors have heen
returned to office, remaining on the job for an-
other two-year term beginning January 1st.
They are Hudson Division Director George
V. Cooke, jr.,, W20BU; Northwestern Division
Director R. Rex Roberts, W7CPY; and Rocky
Mountain Division Director Claude M. Maer,
jr., W@IC; all nominated without opposition. ln
addition, Roanoke Division Director P. Lanier
Anderson, jr., W4MWH, was declared reélected
when Charles D. Chandler, W4BO, was found
ineligible because of insufficient continuity of
membership.

Two vice-directors were unopposed and are
similarly returned to office for a two-vear
term. They are Thomas J. Ryan, jr., W2NKD,
Hudson Division; and Karl W. Weingarten,
W7BG, Northwestern Division. Walter M. Reed,
W@WRO, was unopposed and was declared the
new vice-director of the Rocky Mountain Divi-
sion. Employed by the Continental Oil Co., of
Denver, Colo., Mr. Reed is past secretary of
the Mile High Radio Club, past vice-president
and secretary of the Denver Radio Club, and at
present is the treasurer and u director of the
Denver Radio Club. He has also functioned as
EC for Arapahoe County. George E. Keith,
W9QLZ, was declared clected as vice-director
of the Clentral Division when John G. Doyle,
WOGPI, and Wesley E. Marriner, \WW9AND,
withdrew their names as candidates. Mr. Keith,
assistant to the Plant Chemist of Westclox Divi-
sion, (ieneral Time Clorporation, La Sulle, II-
linois, has heen a director assistant, and is
presently the secretary-treasurer of the Starved
Rock Radio (‘lub. Licensed in 1937, he has also
served as chairman of several hamfest commit-
tees for the Starved Rock Radio Club.

SPECIAL ROANOKE ELECTION

To All Full Members of the ARRL Residing in
the Roanoke Division:

A special election is about to be held to choose
a vice-director for the 1955-1956 ferm, inasmuch
as there was no valid nomination for this office
filed in the course of the regular election now
heing completed.

Nomination is by petition, which must reach
the Headquarters by noon of December 20,
1954. Ten or more Full Members of the Roanoke
Division may join in nominating any eligible
Full Member of that Division. The election
procedures are specified in the By-Laws, a copy
of which will be mailed to any member upon
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request. Or refer to the August and September
(ST election notices for general information.
Full Members are urged to take the initiative and
file nomination petitions immediately.
For the Executive Committee:
A. L. Boprong

October 1, 1954 Secretary

K4 CALLS BEING ISSUED

Amateurs in the 2nd and 6th call areas have
long been familiar with the fact their numbers
have grown so great that it has become necessury
to start “K' prefixes — the alphabet having
been exhausted for “W’s”. Now the same thing
has come about in 4 call area we would be willing
to bet would be one of the last you’d think of as
candidate for the next on the list: the 4th! Reason
we mention this is that FCC tells us quite a few
hams getting K4 calls figure it must be a typo-
graphical error and fire their tickets back, with
resulting additional explanations and corres-
pondence. So if you get a K4 call — you've got
it; that's it!

MAIL LICENSE PROCEDURES

Qutside of a few quirks FCC’s licensing sec-
tion has become accustomed to, such as an ap-
plicant indicating the year of his birth as 1954,
the new mail examination procedures seem to
be working out reasonably smoothly. FCC dces
ask that we remind mail applicants that their
completed application and examination papers
go back to the dislrict office from which secured,
and not direct to Washington. The only amateur
applications which go to Washington direct are
those not dealing with any change of privileges;
in other words, modifications for change of ad-
dress or renewal applications. Papers where an
exam is involved go back to the district office.
Also some aspirants for new tickets are writing
Washington for exam papers; such requests,
again, should be directed to the district office.

RECENT COMMISSION ACTIONS

In October there appeured in this department
notice of two recent FC'C actions. One concerned
a proposal to give Technicians the use of 50-54
Me. and 144-148 Me. Final comment is Novem-
ber 15th. The other was a report and order in

‘Docket 10927 relative to expunded suballocations

in the 14- and 28-Mc. 'phone bands, and the
amendment to permit A@ emission in the 51-54
Me. portion of the 50-54 Mec. band. The text
of both actions follows:
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Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington 25, D. C.
FCC 54-1110
9281

In the Matter of
Petitions for amendment of Part
12, Rules Governing Amateur Ra- { DOCKET NO. 11157
dio Service, concerning Techni-
cian Class operator privileges.

NOTICE OF PROPOSED RULE MAKING

1. Notice is hereby given of proposed rule making in the
above-entitled matter.

2. The Commission has before it for consideration peti-
tions for rule making filed by James M. Price and Tom A.
Walker.

3. The petitions request amendment of Part 12, Rules
Governing Amateur Radio Service, to permit operating
privileges for the Technician Class amateur operator in the
50-54 Me. amateur frequency band. One petitioner states
that: “The........ petition is made in the interest of in-
creased utilization of existing amateur assignments and the
improvement of techniques in the VHF spectrum by ama-
teur operators........ The effect........ would be to
make available to those amateurs holding Technician Class
licenses one band of frequencies on which there exists the
frequent possibility of two-way communication by sporadic
E layer propagation. This fact alone, it is anticipated, will
encourage immediate and represcntative participation by
those licensees....... .The beneficial by-product of such
action would be the tapping of the skills possessed by such
licensees for the improvement of present amateur VHF
techniques.”

4. Believing that greater amateur occupancy of, and
experimentation in, the amateur frequency bands above
50 Mec. is desirable, the Commission is proposing amendment
of the Rules to provide for operating privileges for Tech-
nician Class amateur operators in the 144-148 Me. amateur
frequency band as well as the 50-54 Me. band. In addition
to the reasons given by the petitioners, the Commission
believes that the technician’s value to, and participation
in, civil defense communications through the Radio Amateur
Civil Emergency 8ervice would be cunsiderably enhanced
by the amendment proposed herein.

5. Authority for issuance of the amendment contained
in the attached Appendix is vested in the Commission by
virtue of Sections 4(i) and 303(f), (g), and (r) of the Com-
munications Act of 1934, as amended.

6. Any interested person who is of the opinion that the
proposed amendment should not be adopted, or should
not be adopted in the form set forth herein, may file with
the Commission on or before November 15, 1954 written
data, views, or arguments setting forth his comments.
Comments in support of the proposed amendment may
also be filed on or before the same date. Comments in reply
to the original comments may be filed within 15 duys from
the last day for filing said original data, views, or argu-
ments. No additional comments may be filed unless (1)
specifically requested by the Commission, or (2) good cause
for the liling of such additional comments is established.
The Commission will consider all such comments prior to
taking final action in this matter, and if comments are
submitted warranting oral argument, notice of the time
and place of such oral argument will be given.

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

FEDERAL COMMUNICATIONS COMMISSION
MARY JANE MoRRIS
Secretary
Attachment:

Appendix
Adopted: September 1, 1954
Released: September 7, 1964

APPENDIX

AMENDMENT OF SECTION 12.23(d) OF PART 12,
RULES GOVERNING AMATEUR RADIO SERVICE,
IS PROPOSED AS FOLLOWS:

(d) Technician Class. All authorized amateur privileges

(Continued on page 62)
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WHAT BANDS AVAILABLE?

Below is a summary of the U. 8. ama-
teur bands on which operation is permitted
as of October [5th. Readers are cautioned
that a number of proposals are now pend-
ing before the FCC and that action on
those proposals may later change this com-
pilation to some extent. Changes will, as
usual, be announced by W1AW bulletins.
Figures are megacycles. A§ means an un-
modulated carrier; Al meuns c.w. teleg-
raphy; A2 is m.c.w.; A3 is a.m. ’'phone;
A4 is facsimile; A5 is television; F1 is
Frequency-shift keying; n.f.m. designates
narrow-band frequency- or phase-modu-
lated radiotelephony; and f.m. means fre-
quency modulation, ’‘phone (including
n.f.m.) or telegraphy.

3.500-4.000 — A1l

3.500-3.800 — F1

3.800-4.000 — A3 and n.f.m.

7.000-7.300 — Al

7.000-7.200 — F1

7.200-7.300 — A3 and n.f.m.

14.000-14.350 — Al

14.000-14,200 — ¥,

14.200-14.300 — A3 and n.f.m.

14.300-14.350 — F'1.

21.000-21.450 — A1l

21.000-21.250 — F1

21.250-21.450 — A3 and n.f.m.

26.960-27.230 — A9, Al, A2, A3, A4, f.m.

28.000-29.700 — A1l

28.500-29.700 — A3 and n.f.m.

29,000-29,700 — f.m.

50-54  — Al, A2, A3, A4, nfm.
51-5¢  — Ap

52.5-5¢  ——fm.
144-148

290295 A0, Al A2, A3, A4, f.m.

- 1
x,ﬁg-ﬁa%o} A, Al, A2, A3, A4, A5, f.m.
2,300~ 2,450 )
3,300~ 3,500 \
5,650- 5,925 | Ay, Al, A2, A3, A4, A5, f.m.,
10,000-10,500 pulse
21,000-22,000 [
All above 30,000 |
1 Peak antenna power must not exceed 50 watts.

In addition, Al and A3 on portions of

1.800-2.000, as follows:
Power (walls)

Area RBand, ke. Day  Night
Minn., Iowa, Mo., Ark., 1800-1825 500 200
La. and east, including 1875-1900
Puerto Rico and Virgin
lds.
N. and 8. Dak., Neb., 1000~1925  500*  200*
(‘olo., N. Mex., and west, 1975-2000
including Hawaiian lds.,
Texas, Okla., Kunsus 1800-1825 200 75
1875-1900

* Kxcept in State of Washington where daytime
power limited to 200 watts and nighttime power to
50 watts.

Novice licensces may use the following
frequencies, transmitters to be crystal-con-
trolled and have a maximum power input
of 75 waitts.

3.700-3.750 Al 21.100-21.250 Al

7.175-7.200 A1l 145-147 Al, A3

Technician licensees are permitted all
amateur privileges in the bands 220 Me.
and above.
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in the atuatcur frequency bands above 50 Mega-
eycles.

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington 25, D. C.
FCC 54-1109
9278

In the Matter of

Petitions of the American Radio
Relay League for amendment of ¢ DOCKET NO. 10927
Part 12, Rules Governing Amateur
Radio Service.

REPORT AND ORDER

Ry the (‘ommission: Clommissioners Hyde, Chairman;
Sterling and Hennock not participating.

1. As a result of its cunsideration of petitions for rule
making filed by the American Radio Relay League, the
Cummission adopted the Notice of Proposed Rule Making
in this proceeding, and it was duly published in the Federal
Register on February 27, 1954 (19 FR 1121). The Notice
contained proposed amendments to Sections 12.111(d) and
(%) to expand the umateur frequency sub-bands 14.20-14.30
and 28.50-29.70 Mec. presently available for telephonic
emissions to 14.20-14.35 and 28.25-29.70 Me., respectively.
The Notice also contained proposed amendments to See-
tions 12.111(h) and 12.134 to permit the use of type A¢
emission in the 51.0-54.0 Mc. portion of the 50.0~54.0 Me.
amateur frequency band. The petitioner's request for a
mobile-only telephony sub-band in the 3775-3800 Kec.
portion of the 3500-4000 Kec. amateur frequency band was
not proposed, but comment ‘‘as to the propriety of sub-
dividing not only this but also other amateur bands und of
subdividing the amateur bands for vther purposes as well as
mobile radio-telephone’ was invited. The petitioner's
request for provision, on a temporary or trial basis, of addi-
tional frequency space in the 50 Mec. band for use by Novice
(‘lass operators was not proposed on the basis that the
(‘ommission believed it unwise to permit such operation
because the novice, in general, cannot be expected to have
the experience and technique to successfully cope with the
serious problems of interference to television reception
likely to result from operations in the band.

2. Following publication of the Notice. a number of writ-
ten comments were received from individusl amateurs and
amateur organizations. In general, the comments supported
provision for AP emission in the 50 Mec. band, opposed
establishment of a mobile-only sub-band for telephony at
3775-3800 Ke., and opposed the subdivision of the amateur
bands for other purposes as well as for mobile radiotele-
phone. The American Radio Relay League requested ‘ the
withdrawal of its petition . . . seeking to establish a mobile
voice suballocation in 3775 to 3800 kilocycles’ und ex-
pressed ‘‘itself as in ngreement with the general philosophy
of the Commission . . . that the setting aside of portions
of the amateur frequency bands for the use of special groups
would not permit the fullest and most diversified use of all
frequencies available for amateur radio operation.’

3. The Leuague, in its comment, continued to support its
original position that expansion of the 14 and 28 Mec. bands
for telephony is desirable for the relief of the crowded oc-
cupancy thereof. A number of amateurs, including many
who prefer telephony, expressed opposition to such expan-
sion. Comment favorable to the retention of the present
subdivigions for telephuny was on the basis that the primary
use of the two frequency bands in question is for interna-
tional contacts und that the proposed expansion would
decrease their usefulness for this purpose for both foreign
and domestic amateurs regardless of whether telegraphy or
telephony would be used.

4. Additionally, it was pointed out that present occu-
pancy of the 28 Mc. band is very light and that when propa-
gution conditions again reach the state where heavy occu-
pancy will be encouraged therein, widespread use of the
21 Mec. band may be expected for the first time since it was
allocated to the amateur service, thus offering some relief of
congestion in both the 14 and 28 Mc. bands.

5. In view of the fact that the effect of the availability of
the 21 Mc. amateur frequency band upon congestion in the
14 and 28 Mec. bands cannot be assessed until some time in
the future when propagation conditions are such as to en-
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courage increased activity in the 21 and 28 Mec. bands, the
Commission believes it to be in the best interest of the
Amateur Service to defer further consideration of expansion
of the 14 and 28 Mec. sub-bands for telephony. Therefore,
the Clommission is hereby dismissing the proposed amend-
ment of Sections 12,111(d) and 12.111(g).

6. Comments received concerning the petitioner's re-
quest for novice opcration in the 50 Me. band did not dis-
close any facts not already considered by the CCommission
in making its initial decision that it would be unwise to
propose such rule changes at this time. The Commission
will, however, consider other means of encouraging amatcur
use of the 50 Mec. frequency band.

7. The Commission believes that encouragement and
improvement of the Amateur Radio Bervice will result
from the adoption of the amnendments providing for the use
of AP emission in the 50 Mc. amateur frequency band.
These amendments are issued pursuant to authority con-
tained in Sections 4(i) and 303(f) and (r) of the Communica-
tions Act of 1934, as amended. Therefore, it is ORDERED
that, effective 3:00 a.m., EST, October 15, 1954, Scctions
12.111(h) and 12.134 of Part 12, Rules Governing Amateur
Radio Service, ARE AMENDED ax set forth in the at-
tached Appendix.

FEDERAL COMMUNICATIONS COMMISSION

MaRry JANE MORRIS
Secretary

Attachment: Appendix

Adopted: September 1, 1964

Released: September 7, 1954

{NoTE: Rules changes herein will be included in Amendment

12-5.)

APPENDIX

PART 12, RULES GOVERNING AMATEUR RADIO
SERVICE, I8 AMENDED IN THE KFOLLOWING
PARTICULARS:

1. Amend Section 12.111(h) to read as follows:

(h) 50.0 to 54.0 Mec. using types Al, A2, A3, and A4
emisgions and narrow band frequency or phase
modulation for radiotelephony, 51.0 to 54.0 NMec.
uging type A{ emission, and on frequencies 52.5 to
54.0 Me. special emission for frequency modulation
(radiotelephone transmissions and radiotelegraph
transmissions ewmploying carrier ghift or other fre-
quency modulation techniques.)

2. Amend Section 12,134 to read as follows:

§12.134 Modulation of carrter wave. Kxcept for brief
tests or adjustments and except for operation
in the band 26.96 to 27.23 Mc., an amateur
radiotelephone station shall not ewit a carrier
wave on frequencies below 51 Me¢. unless modu-
lated for the purpose of communication.

IS YOURS ON FILE
WITH YOUR QSL MGR2

MEMBERSHIP CHANGES OF ADDRESS

Four weeks’ notice is required to effect
change of address. When notifying, please
give old as well a3 new address. Advise
promptly so that you will receive every
issue of QST without interruption.

QST for




Correspondence
FromMembers-

The publishers of QST assume no responsibility for stafemenu made herein by correspondents.

EMERGENCY TRAFFIC

USS Lloyd Thomas (DDE-764)
¢4, Fleot Post Olffice
New York, N. Y.

Editor, QST:

Shortly after the hurricane of August 31st which swept
Long Island and New kngland. I listened to the Rhode
Island Emergency Net try to establish emergency com-
munications within the atate on 75-meter 'phone. There
was s0 much QRM, especially from s.5.b. stations, that a
stution in Newport (one of the stricken areas) could not be
heard in Providence, thirty miles away. I cannot imagine
anyone deliberately interfering with emergency traflic, so 1
assume the s.s.b. stations were not listening for a.m. sig-
nals, and did not hear the repeated pleas of the NCS to
clear the frequency. I feel it is the obligation of every ham
to rcodperute and assist in an emergency, even though it
means the installation of additional equipment in s.s.b.
stations 8o they can monitor their frequencies for c.w. and
s.mn. signals, But whatever the solution, let’s not have any
more of this ‘“blind" transmission of s.8.b. or any type
emission on a frequency being used for emergency traflic.

------ Charles Greene, WIFFH

TECH TALK

38 Cromwell St.
Kittery, Maine
Editor, QST

1t was with great interest that I read the article * Tech-
nician Speaks'’ in the Sept. issue of YS7'. I am also a Tech-
uician Class * tinkerer” and have had it ** mentioned’' to me
also. First of all, the ones who appear most disgusted with
the Technician ure usually the ones who built transmitters
back in the spark-gap duys and have neither rebuilt their
rigs or built working picces of new gear since. The person
who is most tolerant is the one who builds new geur us the
plans appear, This type of ham is a tinkerer also, as I have
vet to meet vne who yot a piece of gear working the first
time to his complete satisfaction. In summary: 1) you dis-
gusted ones, mind your own business—2) from this QTH,
three cheers for each and every Technician — 3) again to
the disgusted ones, when 220 Mc.-and-up techniques are per-
fected, stay down on youur own beloved QR M-filled bands.
\When I get my General Class I shall do more work with 220

Me. and up, anyhow.
— Robert G. Dawson, sr., WI1YDX

311-B Tennessee

Forrestal Village

North Chicago, Ill.
Editor, QST:

{ am in wholehearted agreement with W4EUK (Cor-
respondence, Sept.). We differ only in that I prefer to “tin-
ker” on lower-frequency equipment; I prefer to operate
only for purposes of testing, and [ don't enjoy that.

It is becoming increusingly apparent, as can be noticed by
listening to both ‘phone and c.w., that the majority of hams
are incapable of designing and building their own. ‘‘Re-
ceiver hereisa ........ super-blooper and transmitter is a
........ 1 kw. with type ........ modulator (or keyer)
intoan ........ antenna.” Fill in the blanks with appro-
priate manufacturer's names and/or model numbers. They
are sccmingly capable of plugging in the power cords, and
way (doubtful) be able to tune their own gear.

1f I weren’t able to design and build my equipment, rather
than just build a rig using someone clse's design, 1'd never
have applicd for a ticket . . . code or no code. . . .

-~ @, H, Rosengren, W8CTF
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BREAK-FEST

285 So. Mesnuite St.
New Braunfels, Texas
Editor, QST:

I read with interest the cotuments of the gentleman re-
garding use of phonetics a few issues back. His call slips
my mind and [ don’t have the QST at hand, but I want to
agree with him wholeheartedly. I'll never understand why
two stations that are reading each other R5 have to spell
out every word phonetically. I'll lay some odds that I can
handle three times as much traffic as most of them in about
half the time, on single sideband. He forgot to mention an-
other thing that is just about as silly. I refer to the charac-
ters that pop in on a QSO yelling, “ Break, break, break.”
If those characters could hear a tape recording of them-
selves just onee I think they might stop it.

------- Floyd J. Barton, W6JBZ

NO EXAGGERATION

Route 1, Box 1236
Klk Grove, Calif.
Hditor, QST

I have been a radio amuteur for over 15 years and I find
that ham radio is a great hobby. There have been steady
advances in radio, but unfortunately this same improvement
is not apparent in some of the hams’ conduct on the air. The
letters from the nonhams in the August QST describe the
present problem very well, with no exaggeration. It is more
serious than many may think.

‘T'his is certainly a shame that such a few fellows on the
air can spoil things for the rest, . . .

Furthermore, there seem to he inane disputes now and
then on who has the right to a certain frequency. A real
ham is a gentleman and has tolerance and understanding.
Our carriers are of intermittent nature; then there are skip
and varying receiving conditions under varying noise levels
to consider. All these variable factors sometimes make it
difficult to judge who was operating first on a certain fre-
qquency. Most boys ure real sports about this matter, but
there is that amall minority who are downright nasty and
jump to the conclusion that the other man was careless or
just didn't care. Let's be quicker to commend and much
slower to condemn our brother ham.

There are also some gripes about nets. I would judge a
majority of the nets are serving some good and useful pur-
pose; others are mostly for rag chew. 1. myself, belong only
to the emergency nets, but I believe that even a rag-chew
net is indirectly serving a guod purpose for the rest of the
boys. A net is confined to one frequency instead of many
frequencies; consequently, there is more space and less
QRM on the other portions of the band.

~~~~~ Paul N. Franusich, \WW6RSZ

HAMFEST CALENDAR

WISCONSIN -~ The Mancorad Radio Club, Inc., 3rd
annual ** Fall Hamfest '’ will be held on Saturday. November
6th, at the Lincoln Park Fieldhouse, Lincoln Boulevard, two
blocks north of Waldo. Single-sideband discussion and
practical demonstration by Mr. Cal Heisinger, WOTRG,
Chief Engineer, Lakeshore Industries. Hours 4 p.M. to 11
p.M. with buffet-style dinner at 6 p.M. Advance registration
$1.50 and, please note, limited to 150, the capacity of the
dining room, or $1.75 at the door if not already sold out.
Make your reservation immediately by check or money
order payable to the club in care of P. O. Box No. 401,
Manitowoc, Wisconsin,
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Hints «=« Kinks

For the Experimente

HOMEMADE GUY-WIRE INSULATORS

WHEN the A-frame mast to support a new 7-
Mec. antenna was about to be raised, it was
discovered that the supply of strain insulators
had become exhausted. Waiting for delivery
from a mail-order supply house was out of the
question at this stage of the game and, as a
result, the problem was solved — ham style —
as follows:

A plank of well-seasoned hardwood was ripped
into several sections measuring 114 hy 114 by
12 inches. A groove was then cut down the middle
of each side of each piece. Each length wus then
cut into 3-inch blocks and drilled to accommo-

lig. 1— A homemade strain insulator used hy

WOALU.

date guy wire. Final treatmeut consisted of a
boiling in beeswax. Fig. 1 is a drawing of the
finished product.

------ - Harley L. Christ, W9ALU

POWER-SUPPLY HINT

EN a tube such as the 807 is used, it is fre-
quently desirable either to increase or reduce

the power-supply output voltage, depending on
the mode of operation — 'phone or c.w. If the
power transformer is one designed for two levels
of output voltage, the change from high to a low
voltage, or vice versa, can be made quickly and
inexpensively by employing the circuit shown in
Fig. 2. This particular supply will deliver either
600 or 750 volts d.c. and selection of the desired
voltage is made by inserting the Type 5R4GY
rectifier either in the left~ or right-hand socket.

F'ig. 2 Simple method of selecting voltage output
from dual-type power transformers.
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Thus, the cost of an expensive well-insulated
high-voltage .switch is replaced by the small
expenditure for an additional tube socket.
CauTION: Be sure power is off and flter dis-
charged! — Gerald L. Collins, W4ZPX

SIMPLE CONTINUITY TESTER

rIw\vo or three flashlight batteries wired in series
with a pilot lamp and a set of test leads makes
a convenient, inexpensive and simple tester for
making some types of continuity checks. — Dana
Terrill, WSMQS

HANDY MOUNTING FOR
THE NEON BULB

AS’MALL neon bulb may be protected against
£X breakage by mounting it inside a plastic
dental floss container (Johnsou and Johnson
“New Era,” pocket size) as shown in Fig. 3.

Fig. 3— W2AWH ruggests
this method of protecting a
small neon bulb.

The hexagonal cross section of the case reduces
the possibility of the assembly rolling off a table
or bench and the length of the insulated container
makes it safer to probe high-voltage circuits.

Three or four radial fins of Scotch Tape, fas-
tened to the neon bulb, sre used to center the
bulb in the container. The pigtail leads for the
bulb should be soldered to the inside of the metal
cap of the case. The bulb, with its fins attached,
is forced into the container, and the cap is screwed
on. — Yardley Beers, W2AWH

REPAIRING CERAMIC OR
ISOLANTITE COMPONENTS

A BROKEN ceramic or isolantite component
L\ (insulator, condenser support bar, ete.) can
be quickly and effectively repaired by using Plastic
Tile Cement to secure the break. The cement is
sold by many hardware stores for approximately
35 cents per can. This manner of repair is not
recommended for parts that will be subjected to
great stress. — Sy Greenberg, W2IHE

OST for



CURING REGENERATION IN THE BAND-
SWITCHING KILOWATT

TFHE following will be of particular interest to
XL those who employ the circuit described in
“High-Power Pi-Network Amplifier with Parallel
Tetrodes,” QST, May, 1954. One such amplifier,
bothered by a case of persistent regeneration,
was made completely stable by removing one
tube from the circuit. Because of this, it was sus-
pected that screen-circuit difficulties were in-
volved. This reasoning was substantiated, and a
cure effected, by installing a screen-trap arrange-
ment suggested by the diagram of the Collins
KW-1. The circuit as applied to the parallel-
tetrode amplifier is shown in Fig, 4.

4-250A R R

4-250A

0+S.G.

+

Fig. # — Clircuit of the screen trap for the high-power
pi-network amplifier.

(G — 470-upf. ceramic.

R — 47 ohms, 2 watt (carbon).

L — 5 turns No. 18 or 20, Y4-inch diam.; wound around
associated resistor in each case.

As installed in the amplifier, the traps are
mounted above the chassis deck with the by-pass
capacitor returned to a grounded lug located at
the base of the tubes. The 330-uuf. ceramic capaci-
tors —— all four — used to by-pass the screen
grids of the original amplifier must be removed
from the circuit when the traps are installed. Of
course, the incoming screen-voltage lead is made

"with shielded wire, - Willard Bridges, WINWO

QST ARTICLE INDEXING HINT

TF the table of contents is removed from each
issue of QST and pasted or filed in a loose-leaf
binder, it simplifies the task of locating articles
or subjects that have been presented in back
issues of the magazine. This monthly indexing
system is particularly helpful during a current
year, prior to the appearance of the annual index

in the December issue.
«— Charles Stouth

ELECTRIC FENCE WIRE FOR
AENTENNA USE

MANY newcomers may not be aware that some
- supply houses and hardware stores carry
li-mile spools of “electric” fence wire. This
18-gauge wire is labeled as being 30 per cent cop-
per and sells for approximately $9.00 per roll.
The fact that it is light in weight and is quite
strong (it has a steel core) should interest the
long-wire antenna enthusiast. No specific cluims
for its efficiency as a conductor of r.f. are made
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at this time, but it is known that 1000- to 2000-
foot open-wire TV feed lines have been success-
fully made with the material. Another added
feature of the wire is that the stuff is almost
invisible when erected at heights of 30 to 40 fect.

An antenna using electric fence wire hus been
suspended here at W4ZZ for the past several
months and has taken some pretty stiff winds.
This radiator is 420 feet long and is supported
by a pair of trees located 440 feet apart.

Incidentally, because of the low copper con-
tent, the wire does oxidize quite quickly. It is
therefore recommended that the wire be treated
with plastic spray before it is erected. — Herrick
B. Brown, W4ZZ

HOMEMADE QSL CARDS

MAKING QSL cards at home is not a novel idea,
but it is a practice that will save the new
operator quite a few dollars — dollars that can
be invested in gear for the new station.

To make QSLs it is first necessary to have
a rubber stamp made up. The cost of a stamp that
prints the usual station and contact data and a
matching ink pad is approximately $8.00. The
stamp used here at WOUWTU is sized for use on
standard, stamped government postal cards.

1t is advisable to run the cards off in fairly
large batches because the pad must be heavily
inked to allow the stump to render a dark im-
pression. Since the ink tends to soak into the pad
with time, it is not economical to resoak the pad
to make cards in small quantities. About 35
cents worth of ink will last for the printing of 500
cards. —Tim Hart, WOUWU

NEW SHIELDING TRICK

RECENTLY we were bothered by a case of hum
in a newly built receiver. It was suspeccted
that more shielding would turn the trick, but we
did not wish to remove half the components to
make the necessary corrections. With an assist
from the XYL the problem was quickly solved.

A piece of aluminum foil (the type used in
cooking) was trimmed to the approximate size
required and a length left attached for grounding.
Then a piece of ‘“* Mystik” tape, a cloth-backed
tape with excellent adhesive power, was attached
to the foil and trimmed to size. A similar piece of
tape, slightly larger, was attached to the other
side of the foil and bent around the edges.

This shield could then be wrapped tightly
around the components and leads in question
and revealed in a few moments the source of the
trouble. In fact, it worked so well that it was
permanently attached. The tape has a tendency
to “set” with time and makes an excellent shield.

- (eorge P. Carpenter, WITGV

A NOVEL DIRECTION INDICATOR
FOR ROTARY BEAMS

THE choice of a method of couph’ng feeders to
A the rotating portion of & bearn usually results
in a compromise, The thrce methods generally
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used are: (A) inductive coupling, (B) brushes,
(C) direct feed.

Inductive coupling and brushes have the ad-
vantage of continuous rotation of the beam. On
the other side of the ledger is the difficulty of ad-
justment of inductive coupling, and maintaining
uniformity of spacing between the coupling loops.
Brushes have a habit of getting dirty and also
give a discontinuity in the uniformity of line
impedance. Direct coupling avoids these difficul-
ties but raises the problem of twisted and broken
feeders. One attack on the problem is the use of
limit switches. However, another approach to
this problem has been used at W20XR which
permits continuous rotation within reasonable
limits without fear of snapped or twisted feeders.
Our dircction indicator informs us not only
where the antenna is pointing but also how many
times the feeder is8 wrapped around the mast. The
feeders are loose and can be

wrapped around two or three G,

MODULATING THE
GRID-DIP OSCILLATOR

FREQUENTLY, a modulated r.f. signal is required
for use around the hamshack. A simple solu-
tion of the problem is to modulate the grid-dip
oscillator with an audio signal. A suitable circuit
for this is shown in Fig. 5. A 6AKS5 is used in an
R-C audio oscillator having a fixed frequency of
approximately 600 c.p.s. The output of the
audio oscillator is capacity coupled to the B-plus
circuit of the g.d.o. by means of a 0.1-uf. paper
condenser. S1 provides « means of turning the
audio on and off without having to turn off the
B-plus and filament voltages. If desired, a 0.5-
megohm potentiometer may be inserted between
Rz and ground to provide a variable output fre-
quency from 600 to 1000 c.p.s. In this case, K,
I2s and K3 should be changed to (.15 megohm.

times sufely.

Qur method is as follows:

A transmitting synchro is con- <
nected to the worm geur that
drives the main gear of an
old Mims rotator. The receiv-
ing synchro in the shack is
coupled to u surplus Veeder =
Root counter (one buck in
surplus) which counts the ro-
tations. The ratio of the worm
gear to the main gear is 32:1,
80 we set the counter to 0
on north, so that & indicates
east, 16 south, 24 west, 32
north again, and 40 east again.
The number 64 is also north,
hut it indicates that the feed-
ers are wrapped twice around
the mast ——a little close for
comfort. The mast can also be
turned west from the zero position so that Y2 rep-
resents west, and so forth.

A more sutisfactory arrangement would exist
with a 36:1 turns ratio, for then s counter show-
ing tenths of a rotation (available at the same
price) would read directly in degrees for the first
time around.

Use of this system is facilitated by having a
great-circle map on the table with the counter
numbers written around the outer rim, which
immediately again translates the bearing into
counter numbers.

This system has been in use at W20XR for
over a half year with gratifying results, and adap-
tations of this system should be useful to others.

-~ Reuben E. Gross, W20XR

=
<
§2ZOK ZOK

[Ep1Tor’s NoTE: We wish to extend credit to Clarence
Ciilley, W6NOB, for originality of the ‘‘Crystal Bocket
Hint,"” page 42, June, 1954, QST. WN3WZX did submit
the idea as indicated, but not until some time after W6NOB
had forwarded the information!]
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Fig. 5 — Schematic diagram of the audio circuit used by W6RET for mod-
ulating a grid-dip oscillator.

All resistors are one-half watt =20 per cent, and
all condensers are 500 v. d.c. 420 per cent disk,
paper or mica. C'1 through ('3 und R; through R

.are the frequency-determining network. Any
changes in their values will result in a different

audio frequency. The following table indicates
approximate frequencies obtainable with various
values of K-C.

#00 ¢.p.8. 500 c.p.8. 1000 c.p.s. 1600 c.p.8. 2000 c.p.8
11 0.52 meg. 0.22 meg. (1.2 meg. 0.12 meg. 0.082 meg.
R2 (.52 meg. 0.22 meg. 0.2 meg. 0.12 meg. 0.082 meg.
Rs  0.52meg. 0.22meg. 0.2 meg. 0.12 meg. 0.082 meg.
[ 500 puf. 400 ppf. 250 ppf, 250 ppf. 250 puf.
C2 500 ppf. 400 puf. 250 puf., 250 ppf. 250 ppf.
C3z 500 ppf. 400 puf. 250 ppf. 250 ppf. 250 ppf,

In the g.d.o. here sufficient space and power
were available to build the audio oscillator as an
integral part of the g.d.o. In smaller commercial
or homemade models sufficient space or power
may not be available to do this. The sudio oscil-
lator may then be coustructed on a small ““mini-
box” with its own power supply. ~— W, W. Deane,
IT6RET
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o Vectnieal (Correspondence—

TV RECEIVER RADIATION

407 Bronson Road
Syracuse, New York
Hditor, QST

Your August editorial has sprouted some thoughts which
I've been meaning to write to you about for some time.
Having been a ficld service engineer for radio and ‘I'V for
the past six years, I've been a lot closer to this problem of
ITV than most hams . . . in fact. the proximity has at
times been downright painful! First off, I question your
rather blunt statement that only lousy TV receivers are the
cause of this interference. My experience indicates that all
TV receivers, regardless of product affiliation, pour out more
of this hash than they rightly should. Naturally, some are a
lot worse than others, but 1 have yet to encounter one par-
ticular make that could be considered clean. However,
hefore I become involved in a discussion of cnmparatives,
let me just say I agree with you . . . there is just too durn
much hash coming out of these flicker boxes. In time, 1 feel
sure the degree of radiation will be greatly reduced, whether
it be by FCC dictum or industry agreement. The primary
problem, as I see it, is the fact that we hams have snmehow
got to get along with the some thirty million existing TV sets
which are now squirting birdies into the ham bands day and
night. The clean-up, if and when it comes, is not going to
take place overnight . . . which brings me to the second
phase of this letter.

Can the average ham, should he feel so inclined, take
corrective action on one or seversl offending reccivers,
provided, of course, he has the owners’' permission? (Some
of the more enthusiastic will, of course, want to take action
without permission.) The answer is a very definite *yes."”
My field experience shows that the average TV receiver
ins0 “ wide open” that just two simple corrective measures
will reduce the radiation by a factor of at least four.

The bothersome radiation consists of two primary com-
ponents: (1) Harmonics of the horizontal output circuits.
(2) Video ‘““hash'' generated by the video output stage and
radiated primarily by the video lead running to the grid or
cathode of the picture tube,

The latter component is particularly troublesome in fringe
areas where a yood percentage of the video drive delivered
to the picture tube consists of “snow’ - in effect, a wide-
hand noise generator with an output of half a watt or more,
Jepending on the receiver.

Component (1) is radiated mainly by the receiver's line
«ord and is, of course, fed into the house wiring which all too
often makes a dandy antenna. Some receivers have a.c. line
hy-passes which should take eare of this and on these sets
mercly reversing the line cord in the socket will help. Line
by-passes (.Ul or larger at 6U0 volts d.c.) ennnected directly
at the line cord entry point into the chassis are nearly always
beneticial. A high-pass tilter in the 'I'V antenna lead some-
times does a lot of good in preventing component (1) from
being radiated from this point. A good test here is to remove
the TV transmission line (get it as far away from the set as
possible) and note if the interference diminishes. If it does,
a high-pass filter will help.! Considerable radiation takes
place from the horizontal circuit wiring and also from the
deflection yoke itself. Some manufacturers have applied
shielding of a fashion to the wiring betwcen yoke and chassis,
usgually in the form of a paper tube covercd with metal foil.
Some siwall improvement can result by shielding these leads
but like TVI, once the stuff is bottled up at one point, it
pops out at another. Heavy radiation occurs from the face
of the picture tube and the answer here is leaded glass in
place of the regular safety glass — if you can afford it. The
armed forces use some that does a dandy job but I under-
stand the cust is prohibitive.

Component (2) can usually be licked very easily by shield-
ing the video output lead. A form of shielding which does
not introduce too much capacity is theoretically called for
here because too much capacity between the video lead and

t Proper precautions should be taken in installing a high-
pass filter when the receiver is of the type having the chassis
connected to one side of the power line. Do not connect the
filter case directly to chassis, but through a 0.01-xf. 600-volt
ceramic condenser. ---Ep,
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ground can reduce high-frequency response. Metal braid
wrapped loosely around the lead and grounded to the chassis
does a good job.

Some servicemen have gone all out in efforts to reduce
radiation with such measures as complete screening of the
cabinet interior and shielding of all exposed wiring (even
'speaker leads) but it has been my experience that the main
points mentioned — line by-passing, high-pass filter and
video lead shielding — reduce the radiation to a point where
further measures are of doubtful value uniess one has faeili-
ties for accurately measuring the degree of improvement
obtained. - Jack Najork, WeHNH

OFF-CENTER-FED ANTENNAS

Georgia Institute of Technology
Atlanta, Ga.
Technical Editor, QST

[ would like to take issue with the thcoretical discussion
which appeared in the National Company’s advertisement
on page 73 of QST for June 1954,

I believe Mr, Hadlock, who signed the monograph, is
in error when he states that variation of the feed point about
the vicinity of a current loop of a resonant antenna does not
produce a resistance line termination. Schelkunoff and Friis
discuss this off-center feed business on page 338 of their
book entitled *“ Antennas, Theory and Practice’’ and show
that it is even practical in the ground-plane case.

While it is true that the feed line of the * All-Band
Antenna '’ radiates, this radiation is not caused by any such
phenowena as continuation of the antenna standing-wave
current distribution down the feeders. In the matched case
there is a standing wave on the antenna, of course, but the
feeder current. is a traveling wave. The geometric relationship
between these two waves is illustrated in the attached figure,
which shows one-half cycle of time broken down into thirty-
degree (1/12 cycle) intervals. A little study of this figure
will certainly reveal that (neglecting radiation and inductive
coupling) off-center balanced feed is theoretically possible
by changing the characteristic impedance of the feed line
to match the voltage-current ratio at the new feed point.

As | mentioned before, the fceder does radiate, but this is
due to mutual coupling between the antenna and feed line,
the same sort of thing that makes the parasitic elements of a
beam radiate. - William B. Wrigley, W4UCW

'
t
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A\

Standing-wave current
on a resonant half-wave \
doublet, and the cor-
responding traveling- |J]2
wave current on a
matched feed line, shown |
over one-half cycle for \
time intervals of 30 de-
grees. The antenna wave
) exists at the same [f,
time as feed line wave 0. \
Antenna wave [ exists
at the same time as
feed line wave I, and so
on throughout the cycle. %
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BY ELEANOR WILSON,* WIQON

YLRL 15th Anniversary Party

CONTEST PERIODS

‘Phone —

Starts Saturday, Dec. 4th, at 12 noon EST.

“nds Sunday, Dec. 5th, at 12 midnight EST.

(SR A

Starts Saturday, Dec. 11th, at 12 noon EST.

#nds Sunday, Dec. 12th, at 12 midnight EST.
Qperate no more than 20 hours on ’phone and/or 20
hours on c.w.

Vice-president WOKER has advised us that
YLRL Party rules are under study with the
thought of making various revisions. The mem-
bership has already been polled, and the results
will be considered in formulating rules for next
vear's contest. For this year, however, rules will
be the sume as those in effect last year and as
here published. Have fun!

Nome: QTH: ‘Phone or CW. ...
Call Signt— e
{117 T ——— —_—
Time Stotion QSO No. _Oper-
RS-RST | Freq.| Stote | atin
From| To | Worked [sent [Rec G ® Tin:;e

Suggested YLRL Party entry form.

Frequencies: All bands may be used. Cross-band operation
is permitted, but only ‘phone-to-'phone and c¢.w.-to-c.w.

Eligibility: This contest is open to all licensed YL or
XYL operators throughout the world (not restricted to
YLRL members). Contacts with OMs do not count — the
YT~OM Contest will be held at a later date.

Procedure: Call “CQ YLRL."

Kxchange: QSO number; RS or RST report; name of
state, U. S. possession, VE call area, or country.

Scoring: a) 5 points for each contact. Same YL may be
worked on other bands for additional credit. b) Add number
of points and then multiply by number of different states,
U, 8. possessions, VE call areas and countries worked.
(Maryland and District of Columbia count as une state.)
¢) All 'phone contestants running 150 or less watts input
at all times way then multiply the final score by 1.5. All
¢.w. contestants running 150 or less watts input at all times
may then multiply the final score by 1.25.

dwards: A cup will be awarded the highest-scoring entry
in euch category — ‘phone and c.w. These cups ure awarded

* YL Editor, QST. Please send ull contributions to
W1QON's home address: 318 Fisher St., Walpole, Mass.
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on a yearly basis. Any operator winning the same cup three
times gains permanent possession of it. Second and third
pluce awards will be donated. Certificates will be awarded
to the high scorers for ’phone und c.w. in each U. 8. call
area and in each country.

Logs: Copies of all logs must be postmarked not later
than Deec. 31, 1954; to be sent directly to (iilda Shoblo,
W6KER, Vice-President YLRL., 3715 Liberty Blvd,,
Southgate, Calif. (When submitting copies of logs, please
list 'phone contacts und c.w. contacts separately.)

My Gal
by Raymond Cotton, WIBTY

The final’s plates may seem to drip
From running too far off the dip;

The modulator makes with chatter
For loading is a minor matter.

The bath's hung full with lingerie
That somehow wasn't put away;

I don't ask why, 'cuuse I can guess
This was her day as NCS.

My wilted shirt will have to go
Me for another day or so —

“I would have fixed one for you, pet,
But today the YL ham club met."”

‘T'onight I dined on beans and bread,
Did the dishes — made the bed;
She'd taken off just after dawn
To keep the c.d. station on.

But when 1 spend a wad of cash
On mobile gear and such like trash
That might have bought an evening dress
Or a new coat — sure nothing less

She smiles and strokes her VFO,
And says in voice both swcet and low,
“It's OK, dear, the old things will do."”
Ciod bless her soul — she means it, too!

And when I sit up till the dawn,
‘When the annual SS is on,

She never scolds or spoils my plans
Because the good gal understands.

So.I've no cause the day to rue

1 taught her code and theory, too.
We now sce all things eye to eye;

A lovely gal — a lucky guy.

Keeping Up with the Girls

‘I'wo more of the young Y Ls whose photos appeared in the
June column have become General Class — W5AXC, Mar-
garet, and K2ECD, Nancy. . . . VE3AJR, Dell, tells us
that there are now six YLs in North Bay, Ontario: VE3s
BFE DUZ DVO DVU DVV and ERJ. . . . Several new
hams are grateful for the help that W4AAN, Audrey, of
Mobile, Alabama, gave them while studying for licenses.
. .. W8HUX, Marvel, is PAM for the Ohio section. . . .
W4TOG, Jane, was elected secretary of the Montgomery
(Ala.) Amateur Radio Club. . . . After two years of QSOs
and traffic handling (in French!) with VE2AOB, OM
‘WI1SRM had the pleasure of a personal visit with Stella
and her OM at Quebec City. . .. W7SFR, Lorraine, re-
ports that members of the Nylon Net gave amateur radio
favorable publicity during a radio interview conducted at
the QTH of VE7ALW. . . . Congratulations to W30QF,
Barbie, and OM W3MAX upon the urrival of their second
son on August 26th. . .. W1YYM, Ellen, continues to
catch sume interesting contacts — ST2NG (Sudan) on 14
Mec., KC4AB (Navassa) and F8WF/IFC (Corsica) on 7 Mec.
. . . KH6AFN. Jeanette, is KH6 district chairman for the
YLRL.

YLs You May Have Worked

W6WRT, Ruby Word, suggested a story on W4DEE,
ex-W6NLDM, for since moving East a few months ago

QST for



Beulah Barrick has been much missed by her many West
Coast friends,

President of the Los Angeles Young Ladies Radio Club
for the 1952-53 term, Beulah was a faithful member and
net control of the Mission Trail and Macan 4 — both daily
nets for years.

Nets and tratlic handling are her chief interests, and for
velaying messages in a California emergenecy ghe received
a Public Service Certificate.

Beulah discloses that she became a ham in order to do the
~vame thing her OM did regularly — talk to friends back

home. Within six months in 1949 determination won her a
Class B license and one year later a Class A.

Now set up at Falls Church, Va., until her OM W4DEM
is transferred aguin by his employer (FCC), Beulah is still
hunting for other YLs using single sideband to keep her
company on the high end of twenty.

Fiver interested in YL clubs, Beulah recently accepted
appointment as assistant sccretary of YLRL, and she is
eager to help with the organization of a YL club in the
Washington, D. C., urea.

Two junior operators. complete the picture of a busy
and popular YL.

Silent Keps

I’r 18 with deep regret that we record the
A passing of these amateurs:

ex-W1AUK, William Smith, New Haven, Conn.
W1DGW, Melvin I. Hill, West Springfield, Mass.
ex-W1LXQ, Clovis N. E. Fontaine, Newburyport,
Mass.
WI10AR, Edwin R. Barney, Waltham, Mass.
W2LWA4, Joseph Thomas, Fort Eidward, N. Y.
W3FVX, Amos B. Collins, Cheverly, Md.
W3O0ONA, Quentin H. Ryder, Luzerne, Penna.
W4DIN, Laurence P. Geer, Tampa, Fla.
WA4ETN, Arthur F. Weston, Chattanooga, Tenn.
W4NSX, William G. Tuller, Falls Church, Va.
W5MNY, Robert C. Harris, Roff, Okla.
W5TY, Francis J. Riley, 8an Antonio, Texas
K6BYU, Burton M. Foster, Inglewood, Calif.
ex-W6WOD, Carl Voigt, La Crescenta, Calif.
ex-TKJ, W. W. McGoffin, Seattle, Wash.
W@FHM, Hans C. Palm, Boulder, Colo.
VEI1XR, Ralph H. Strong, Halifax, N. 8.
VE2NYV, J. Aurele Demers, St. Joseph de Sorel,
Quebec
VE4FF, D. I. Gue, Edmonton, Alberta
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Pan-American Service

The Military Affiliate Radio System was
instrumental in helping to bring information
from home to a Paraguayan delegate of the Pan-
American Union, it has been revealed by Michael
Lever, press and information officer for PAU.

Tn a letter to the Chief Signal Officer, USA,
and the Director of Communications, USAF, Mr.
Lever disclosed that Senora Maria Concepcion
de Chaves, Paraguayan delegate and chair-
woman of the Inter-American Women's Commis-
gion, had requested his office to confirm a rumor
that her son, Major Manuel Chaves, had been
wounded during the recent Paraguayan revolu-
tion.

Mr. Lever said, *“. . . We resorted to 2 num-
ber of press and government facilities, among
them MARS, in an effort to obtain this informa-
tion as rapidly as possible. MARS huad the
answer for us — and a favorable one, at that —
within forty-eight hours.”

MARS Sends Messages for VFW Delegates

Delegates and guests of the Veterans of Foreign
Wars annual cncampment, August 2nd-6th,
found a MARS message center set up in Conven-
tion Hall, Philadelphia, for the purpose of send-
ing personal greeting messages to their friends
and relatives at home.

Sergeant  First Class Thomas Mears and
Robert Voeks, Army Signal Corps personnel
assigned to MARS Headquarters Station WAR,
Washington, D. C., operated and maintained the
station facilities at Philadelphia. A wire circuit
linked the convention with WAR in Washington.
Messages were transmitted via normal MARS
channels.

Fred V. Collins, A9QN (Red Fox 3 on CAP net); Ed
Riefstahl, engineer with the local public service com-
pany; Jack Riefstahl; and Fred Jenks, USNR, operate
from Collins’ personal station at Des Plaines, Ill., during
a CAP search and rescue mission.

89




‘o-Straysgs

Connecticut made it u *VAS" — Visited All
States — for WOY YW who dropped in on ARRL
headquarters during August.

At least 77 amateurs are included among Shell
0il, Chemical, Development und Pipe Line
organizations personncl.

— 0 o

W2AQJ read s pewspaper report about con-
nivers (nonamateurs) who employed ‘pocket~
sized frequencies” for the by-passing of race-
track wire services.

The Division of Adult Education, (len Cove
Public Schools, Glen Cove, N. Y., features in its
curriculum s course in amateur radio with
W2WMT instructing.

W6HC says that the amazing similarity, both
transmitter and vocal, in the 75-meter 'phone
outputs of K6FW and W6FW is driving West
(oast round-tablers to distraction.

— ¢

The Rio Grande Amateur Radio Club of Edin-
burg, Texas, maintains for members 4 lending
library of electronics literaturec. (Jne member
serves as librarian and keeps a thorough up-to-
date card index file. Should someone desire in-
formation on, say, ‘“end-fire beam antennas,”
ready reference is available.

during

sound-mixer W6CJ, all enjoying a friendly chat.

60

P Hams_in Hollywood. . . . On the set of “The Eddie Foy Story™
August an on-the-spot photog caught (from left to right)
producer W6VLH, actor George Tobias, sound recorder WONMU, some
unidentificd friend of Bing Crosby, visitors W6DI and W2KH, and

Admiral Noah Phillips, WNSFMY, is in the
Air Force at Biggs AFB, Texas.

To keep his Call Book untattered and untorn,
WNOVWZ puis an cuasily obtained telephone
directory cover to work.

Upon hearing that her school teacher, W4ZPE,
had an amateur radio station, a zealous piano-
playving young pupil offered her talents for the
“next W1ZPE amateur program.”

“Captain Stay-Put” Kurt Carlsen, W2ZXN
und W2ZXM /MM, now has himself a ham fam-
ily. Daughters Sonia, 14, und Kuren, 10, are
KN2s ITV and JAT, respectively.

W2RPI points out that WN9DWII, who
prefers A3 operation, bears the name . .
Hamm. Take it easy on the kidding, though —
Mr. Hamm is a police sergeani. (Wonder if he
has QSOd WANYX))

WI1AQC recommends *‘Chektape,” @ product
of the Chektape Clo., Stamford, Conn., for the
mounting of QSLs. It is adhesive on both sides,
easily removable and, because it will not adhere to
oily surfaces such as skin, is conveniently applied.

W6OA recently suffered a hroken leg and other
injuries in process of heing robbed and he men-
tioned this misfortune over the air to 15-ycar-old
rabid ham KL7AQU. Yovung Dennis, with true
exprit de amateur, sympathized,
*(ice! It's too bad it couldn’t have
happened in the spriug so you could
have been home to work all the
nice DX coming through.”

In late September WOQE ac-
cepted two messages from KL7AIZ
on 40-meter 'phone. One was des-
tined for a San Francisco party
and the other was addressed to
K6DMI whose QTH was not sup-
plied and who wuas unlisted in
W6QE’s ('all Book. Undaunted,
W6QE (1) sullied forth on 75
meters, (2) blasted a hopeful CQ,
(3) received a reply from K6DAI,
and (4) unloaded the K6DNMI mes-
sage. To top this scquence, W6QE
asked IK6DMI if he would mind
accepting o message for so-and-so
in San Francisco. K6DMTI replied:
“Not at all. She’s my daughter.”

K2s EIT and EIU are Kenncths
Kohler and Keeler.~W1YON

QST for



CONDUCTED BY ROD NEWKIRK,* WIVMW

How:

This month it is our good fortune to be favored
with an encore by an old acquaintance — Count
U. R. Kuntries. W2HSZ fortuitously was taking
notes while the Count performed as guest speaker
at ceremonies according Chief Eager Hagle'’s
tribal reservation the status of Honorary Country
on the ARRT, DXCC Countries List. The Count’s
revelation of his newest and most revolutionary
DX hunting accessory should be of moment to
any DXer who for years has searched in vain for
# clear frequency on twenty meters.

Der Channelmeister

Der Channelmeister ist ein devisen vas ist con-
trollen das eagerbeaveren vas iss outgaben mit der
rotten signallen und operaten tekniks vas iss gestun-
ken. Id donner und blitzens der dumbkoff vas iss
gesitten und QRMen mit der noodle nicht operaten.

Vor éxamplen, ein VQ5 iss outgaben mit ein sweet-
zounden **CQ CQ ANS 20 UP.” Der dumbkoff cowu-
mnencers mit ein callen zerobitte.

“ Vas ist das?"’ der VQ5 ist inquiren.

“ Zum Teufell 1ss ein grosser dumbkoff!"' der Chan-
nelmeister ist geroaren und ist commencen mit der
donner und blitzen. Das servos ist gefceden signallen
to ein computaren; der computaren iss gemaken mit
der liddle pipsers; der liddle pipsers ist controllen ein
king-sizer rocketen; und der rocketen haben ein
king-gizer attem bummer.

“ Achtung!'' hollaren der Channelmeister. ** Dre:!
Zweil Ein! Schweinhund, releagen der rocketen!’

Mit ein softsmiler on der face, der VQ5 iss (1)
gepullen ein leveren, (2) pushen zwei buttonen, und
(3) iss gesitten mit der handsers gefolden. Der rock-
eten iss gemaken mit ein *‘ SWOOSH!N"

Der QRMen dumbkoff mit der noodle vas iss nicht
worken? Ach, der Silent Keysers haben gelisted ein
neue callen und der VQ5 channelen iss geclearen us
der bell!

Schnapps, anyone?
What:

Our annual African upsurge now is dominant from 3.5 to
21 Me. and the hunt is on for the likes of ET3S, FBS8BK,
FESAN, FR7ZA, VQs 6LQ 8CB, ZDs 3BFU 6BX 9AC,
ZSs 8D and 9G. And, if you tire of Africans, there are
CR8 FG7 LB7 VR4 V84 VU5 YAl ZC7 and ZM?7 items on
tap.

Twenty 'phone is elected to lead our band parade this
wonth und we find the A3 gang really rollin’. W7KWO,
for instance, has 18 countries worked while mobile, including
a chat with VS2EB (145) 6 PST . _._. — W5UUK caught
that VS2 as well as KAQIJ (235) 7 CST, KR6KS (220) 7,
KX6AF (230) 7 and VP2DN (60) 15. _. . _ 4 A3 enthusiast
John of Fortville, Ind., whose call sign inadvertently dis-
appeared with his letter’s envelope, raised AG2AB (172) 14,
CRs 5SP of Sao Thome, 6BX, EL2X (105) 22, OD5BA,
OQ5F0 (127) 14, VP2AD, VQ2DT (117) 20, ZBs 1DM 2A
(127-143) 19, times GMT ._._. - KA2AK (ex-KJ6AY)
hears Palmyra lslander KP6AK scheduling KH6SL on
Sundays, 14,220-14,240 kc., at 2100 KA time. ...
Norfolk's VK9OK (110-125) 2-4 GMT came back to
W2WZ, while HH3DL (178) 19 EST and VP3LF (140)
17 entertained WO9EU._._.. _AG2BC (143) 9 GMT,
CRs 4AD (108) 19, 4AL (115) 21, 6BE (190) 19, CS3AC
(310) 10 of the Azores, ET2ZZ (187) 18~14, FK8AO (152)
4, FM7WN (150) 16, FO8s AB (150) 22, AC (120) 3-6, AD
(153) 11, FR7ZA (195) 10-11, HIGEC (170) 20, JYISY
(250) 10-11, KC6AA (228) 13, KJ6FAA (200) 14, KTIWX

* DX Editor, QST.
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(175) 17, LX1DU (193) 15-16, MF2AA (150) 8, ODSAB
(112) 19, OE13JM (170) 14-15, OQ5s CX (120) 20, EC
(140) 19-20, FN (130) 15, FO (127) 14, PJ2AQ (132) 18,
ST2NW (123) 20, SVAWA (126) 22, TA2EFA (192) 13-21,
TG9BH (200) 20, VKs 1BI (164) 5, 1HM (172) O, 90K
(125) 3-4, 9SP (142) 23, VPs 1GG (145) 15-16, 4LZ (186)
8, 8AZ (50-150) of Grahamland, VR2s CY (150) 4, VS4HK
(47-97), YA1AA (198), YK1DF (182) 17-18, ZB2Z (108)
15, ZDs 3BFC (105-300) 17, 7BB (152) 16, ZE6JI (135) 13,
ZM6s AC (180) 0, AL (127-155) 3, AP (115) 5, AT (160)
4-5, ZS3B (115) 18, 4X4AB (132) 15 and SA4TY (120) 16
are 20-meter radiotelephones spotted by the West Gulf DX
Club DX Bulletin gang . —. ~... Many of the aforemen-
tioned und C3AR (285) 0 PST, EAGAC (150), KB6AO
(210) 23, ZC5VS (70) 3, ZDs 1SW (136) 20, 9AB (210),
ZE1JX (130) 16 and ZP5GF (186) 7 are listed in So. Calif.
DX Club’s Bulletin._._. — Newark News Radio Club
members closed in on 14-Mc. voicers CN2AD, CP5s AB
EK EQ/CP6, EAs 8AP (120), 9AR 19 EST, 9DF, EL9A
15, FC8AB 18, FF8s AK AP 14, FM7s WD WM, FPSAP
18, GDs 3ENK 3UB (110), 6IA, HISWF, ITIBXX, KA2s
AK ALAPCK CR ED FCJM LG MB MO NY USA WL
WW, KA3RR, KA4MA, KA7s BM DM FL LJ LK, KA8s
AB BX,KA9MF,KC6UZ (208) 3, KG6ABN (200), KM6AX
(285) 1, KR6s AX OG, KT1s LU PU (335), KW6BB (255),
LU1ZA (175) 8, M1IE 17-18, OD5s BA (155) 16, DO 17,
OEs 1 PC (150) 17, 1WH (195) 13USA (310), PJ2s AA AB
CH., SVs ISP gWO (120), TA3s AA US, TG9s AL FV, VK9s
DB (185) 1, GV (120), YT, VPs 1AB 1SJC 2DH 2KB
3YG, VQs 4AC 4ERR 16, 4EZ SEK (140) 14, SHEG 18,
VR2BJ (153), VS1FK, YI2AM, YN4s CB DT, YO2KAB,
YS1s MS 21, RA, YUs 1AD IGM (150) 17-18, 2BG,
ZBICM 17, ZD4AX, ZP5s CF BV, ZS3E, 3V8AS, 4X4s
BK BL FB 14, 5As 2TC 2TZ 3TF 3TX 3TY 4BR 4TF
4TJ 4TL and 4TU.

Twenty ¢.w., never in nced of descriptive hyperboles,
does well by the day crowd but not so well by the night
shift. Easter’s CEgAD (7) 3 GM T, KX6NA (14) 2 on
Majuro, Norfolk’'s VK9OK (73) 2, VQSEK (58) 19,
VR2CY (19) 2-3, Sarawakian VS4HK (97) 16, ZC7BB (35)
13 of Jordan and ZD4BQ (27) 22 conversed with W2WZ
—~Young W5UUK holds his own with the OTs,
bagging CR6AI, CT3AB (7) 19 CST, EA9s DF (78) 19,
EB, EL2X (109), F9QV/FC (27—42) 22, FKBAO, FM7WD
(110) 7, IIYCV/'I‘rieste, IS1AHK, ODSLC (18) 17, SP3AN
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(45) 0, TFs 3AB (30-66) 23, 55V, YI2AM (64) 18, ZDs
2DCP (10) 17, 4BT (69) 19 and several D Xpeditions

oo+—.-I5PP (75) 20 GMT and KR6AA (30-60) 12-13
are among W8YIN’s conquests . . . _ KB6AY and YS10
brought WIMQK to 128/122._._._FY7YC (80) 11-12

¢MT, ODSAV (54) 18 and ZB1DK (22) 21-22 connected
with W2BBK._._._ W4QCW (EC4AB) got back from
Navassa in time to knock off CR7LU, KM6AX (98) 2-3
GMT, LUs 1ZS (46) 8, 4ZB (20) 7, 7ZM (68) 14, 7Z0
{30-50) 14, OQ5ZZ/KT, OX3MW, SVIAB, (retian
SVAWK/9, TF3AR, VQ2IM (23) 18, ZD2J and 2 YI2
...... — W8PCS did away with CR6CS (75), CX6AD (40),
EAGAO (78), HA2FA (65), KA7TDM (45), OQ5VN (26) 20
‘MT, 4X4FC (85). A Corsican made it 114/94 for kd
ows =o— At W3UXX we find FASDA, OD5AX and 9S4AD
«e.—._HA5BD, OD5SLX and ZBIAUV (15) 21 GMT
worked WIKXEK. Paul also captured several LU “Z"
customers . —._._ WIEU swapped c.w. with CN2BE (20)
17-18 EST, FA8AN (67) 17-18 in the Sahara, FF8AJ (69)
17, FO8AK (47) 17, FP8AP (78) & FQS8AF (79) 14, HA7TOL
(44) 16, HR1AA (38) 21, LZIKPZ {49) 14-15, Archduke
OES5AH (37) 16-17, PJ2AB (20) 8, SPs 3AK (84) 15,
YKAD (10) 17, ST2NG (32) 18, SV@s WL (52) 16, SP (45)
16, TA3US (35) 17, VP8AA (84) 17, VR3A (50) 22, YO3s
(1Y (54) 16, RD (36) 17, ZBls AJX (15) 17, DK (I7)
17 and 4X4FW (10) 17._._._Some EA9s, FASCR, an
ODS5, VQ4s BNU FG, YULIGO and several Antarctican
Argentinians answered W9ESQ. _._. ~ WIUKG climbed
to 112/83 by way of DU7SV, an FO8, 4 KX6, OD5LJ,
YO3RF, ZBICH (GU) 20-21 GM T, ZP5GM and 4X4BN
et CP3CA (50) 21 G:MT, EAs 6AW 9AP, JAls
AQ TD, OA4KEU, VQ4CF, ZS3AH and 4X4FK climbed
ahoard the W2HSZ bandwagon._...._OY3UP (70)
hooked W3LEZ, and KA4DR (90) likewised W6UED
.-+—~.-An EA9, FY7, OEls G8 WH (17) 20 GMT, a
TF3 and YO3 were victims of W1WAI's fast-rising 81/61
total . —. . _ WGDXC gleanings on 20 ¢.w. feature AC3PT
(44), CN2s AB (72) 22 GM T, BA (50) 23, CP5EK (100)
3. CR7s AD (65) 19, AF (74) 14, EAs 8BP (60) 0-15, 8DB
(42) 23, 9AB (76) 14, EL2P (42) 21, FF8JC (74) 20, FK8s
AC (70) 34, AL (55-81) 4-5, FM7s WD (100) 23, WP
(40) 1-20. FO8AB (95) 20, FQ8s AG (128) 20-21, AT (12)
16, FW8AB (70) 70 of Wallis Isle, HASKB (35) 8, HRIMC
(15-85) 3-21, HZ1AB (50) 2, ISITAW (37 21, ITIAGA
(26) 22, Trieste's IINU (35 14, KA8AR (50) 25, KB6AQ
(155) 4, KG6FAA (50) 4, LZIBVP (75) 0, LUs 2ZC (29) 13,
2Z1 (75) 7-8, 42D (48) 7, 4ZM (35) 11, 8ZS (60) &-13,
MP4QAJ (45) 14-15 of Qatar, OD5DJ (40) 5, OE13JM
(86) 21, 0Q58 ER (40-65) 21, GU (30) 22, OX3UD (66)
20, PZ1D (50) 0, SPs 2AN (20) 1, 2KAC (67) 14, ST2s
AR (85) 19; NG (18) 23, TA2EFA (80) 13, UBSKAC (42),
VEK9AU (i6-80) 7-8, VPs 3FD (54) 17, 8AW (40) 21,
VQ4: AQ (20) 9, NZK (90) 20, RF (83) 14, VR2AS (20)
5, XA1AB “Rhodes — QSL via REF,” ZBITD (42) 20,
ZC4CA (40) 31, ZDs 3BFC (109), 6BX (55) 18-19, ZE5JJ
(25) 19, ZMG6AL (150~-172) 4, ZP5s AY (118) 17, EC (79)
16-17, 3V8BAN (83) 16 and 4X4GC (50) 16 . . . _SCDXC
personnel bore down on many of the aforementioned as
well as FB8XX 6 PST, VKs 1EG 7-8 of Antarctica; 1DY
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Most Cook Islands ham activity takes placc in the
Rarotonga housing facility area shown here. The larger
masts visible are those of commercial station ZKS.
These diggings are home to (L to r.) ZK1s BH BI AB
BG and AA, the latter not active on the air at present.
ZK1AM, not available for this picture, holds forth on
Aitutaki Island. ZK1AB has been creating quite a stir
with portable operation on various ZK1 islands.

«

1PG (42) of Heard Isle; 1AC (45), 1DJ and 1GA of Mac-
quarie; 9RH of Norfolk Island, VP8AZ (50-150), ZC5ST,
ZMG6AS (41) 22 and ZS3P (84) 14-15,

Forty c.w. clings to claims of late-hours supremacy,
particularly on the north-south paths., W7RME managed
QS80s with HRIMC, EM6AX (4u) 7 #MT, KRGAA,
LU1ZT, VKs 1AC 9YY, VP8s AO BE (20) 21, ZK1BI and
aZ85....-._LUs 1Z8S (30) 21 EST, 2ZI (3) 1, 3ZB (35)
6, 7Z0 (20) 22, OE3RE (13) 20, VK6s MO (17) 8, 8A
(27) 7, WT (11) 6. VPs 1RS (10) 20, 2GW (29) 20, 8AZ
(20) 0 and YO3CA (42) 22 camc back to W4YHD, nuw
back at M.ILT.._._._W5WQN did okay with EL2X
(10) 2 GMT, JAs 1BU 1CR (20) 12--13, 1IGN 6AA, KG4s
AE AT, KX6BU, SP9KAD, VQ5BO on the long path,
VS9AS and a YU3......._ At WIESQ we tind HCILE,
KG4AN, KG6FAA, a VK9, a VP8 and ZKIAB._._._
Tuck here and there, at WIWAI: SP3AN (37) 23 GMT.
IW8BBK: FY7YC. W4BXV: a KC4. W6UU K: Corsica,
Navassa, an HR1, VK9WZ (3) 6 CS7T and several VP8s.
W6WQX: sundry Oceanians. W8YIN: ZD4AB (B) 6-7
GMT. WI9PNE: many VKs and VP6GT. WOQMZ:
CE3QW, HK4DP, a VP8 and numerous Pacific items.
HZ2FE: Ws 2DNP 21JU 21'WC 2YTH 3BVN and 30CU
vows =« 7-megacyclers CT2BO (18) 0 XM T, FK8s AB
{37) 10-11, AO (1-37) 10-12, TG9AF (19) 6, VKIGA (30)
6, VP2SH (31) 23 and ZE5JJ (53) 23 are nominated by
WGDXC brethren, while the SCDXC group designates
CEPAD (20), ZC5SF (40) and ZD6BX (43) 8...._.
Forty ’phone is a8 frustrating, DXwise, as ever, but WIAPA
fought through to KH6s AFK ATT ZA, KL7AWR (245)
5 KEST, PYITD (260) 22 and VP9BO (257) 6._._.
WILMC heard 7-Mc. 'phones HK4BD (200) and ZL2BE
(157) leaking through the b.c. QRM.

Eighty c.w. began its usual lively fall scason with con-
siderable reluctance. W3UOE rolled up a flock of Gs, a
Clorsican F'8, DM2ABC (14), EI9J (6), HBOKC (10) ship
LUGAAW, handy South American VP4LZ (5), and 9S4AX
[8 (1) . _KHG6PL 5CST, VK3s AHH 5, MC 6, ZLs 1CI

4-5 and 2AQU 5 responded to WOPNE._._._LU1ZS
(10) EST hooked W4YHD, and several East Coasters
tangled with one VRSEE at strange hours._.._._
KC6AA reports seventy-five 'phone activity by several
KC6s, this sport centering on 3880 ke.

One-sixty was tapped for ZL3RB (1898 kec.) at 3 CST
by WOIPNE, opening the top-band season with a bang
+eo~-.~WIBB and colleagues ar¢ hard at work prepar-
ing the ground for the cuming season’s 160-Meter Trans-
atlantic Tests. We'll carry the formal unnouncement
next month. More 160-meter countries are expected to be
active than ever before, so Jeeves suggests you check those
long-wire radiators without delay.

Ten ’'phone js being watched for encouraging signs by
28-Mec. enthusiasts who recall ‘‘the good old days.” It
does bear scrutiny —- W6RQQ, running 3 watts A3 to a
6AG7, was enthralled by a sudden QSO with LU4AAT
(550) . ... _HPIFA, KZSDM, LUSDDG, YVs 3BD 5GP
and others worked voice with W4NQM. We'll close our
ham-band inspection on & pleasant note. quoting a letter to
W4NQM from J. Virginia Lincoln, Upper Atmosphere Re-
search Section, Radio Propagation Physics Division, Na-
tional Bureau of Standards U. 8. Department of Com-
merce, anent the sunspot situation: ‘... June, 0.2;
July 4.5; August, 8.1; making the twelve-month smoothed
numbers as follows: Dccember, 1953, 7.3; January, 1954,
6.3; and February, 1954, 5.5. There is a good possibility
that March, 1954, will turn out [to have been] the sunspot
minimum but we cannot confirm it until at least the end
of Qctober." Qkay? Okay!

Where:

**QSL cards sent by surface mail may never reach KC6
stations. Air mail, however, is very good and the postage
rate is the same as U, 8. Possessions,” This from KC6AA



who keeps a discerning eye on Trust Territory of the Pacific
Islands ham doings . — . . _ The address of FEARL's QSL
bureau is: KA QSL Bureau, FEARL, P.O. Box 111, APO
500, % Postmaster, San Francisco, Calif. The QTH as given
on page 63, Sept. QST, is not valid._._._ As you prob-
ably are aware, the roster to follow is not intended to dupli-
cate listings found in the latest C'all Book. But if you don't
have the latest WITRD directory for a check, send those
QTHs to Jeeves, anyway, and let him sweat out the dupes.
C'redit is given whether or not the addresses already have
been in print, an “‘'E for Effort,” so’s to speak. Thanks to
Wis APA BDI JNV RDV UED WAI WPO, W2s BBK
HSZ WZ, W3VKD, W4YDT, W5s BGP UUK, W6UED,
W7PSO, W8YIN, W9s CFT EU KXK, WoIUB, NNRC
Bulletin, SCDXC Bulletin and WGDXC DX Bulletin for
these items:

CN8HF, 49th Comm. Sqdn., APO 117, % Postmaster,
New York N. Y._..._CN8IA (QSL to \V2ARE) e
CR6CS, P. (i. de Almeida Lopez, P.O. 19, Calulo, Angola,
—....CX2AM, A. Mantegani, Box 37, Montevideo, Uru-
guay ... FA8AY, Jean Pierre Dentan, Decca Survey
Chain, Fort Miribel, Sahara, Algeria _. ... HH2JK, P.O.
Box 494, Port-au-Prince, Haiti.. _ex-HH20T, Rev.
Herbert T, Cox, 314 N. Millwood, Wm}uta., Kans. _..

HK4BD, Box 2263, Medellin, Colombia_... HZZFE
(QSL via ARRL) _..._KC6ZB (QSL via KC6AA) ... ..
KHG6FAA, Box 300, Hickam AFB, T. H. _... . KL7AWR,
Kodiak ARC, Box 1168, Kodiak, Alaska _..._KZSHL,

45th Cavalry, Fort Clayton, C. Z — PYITD, Paulo
Cavalcenti, Ave. Atlantica 3730, Rio de Janeiro, Brazil
wse+.—ST2JT (QSL via RSGB)_.....ex-SUIGM, Sgt.
G. Metealf, 3110027, GI3JDC, Sgts. Mess, RAF, Bally-
kelly, Limavady, Co. Derry, No. Ireland, U. K._..._
TA3US, J. Gaddens, Navy 525, Box 14, FPO, New York,
N. Y._..._ex-VKIFE, Arthur R. Burton, VK4FE, Gp.
P.M., Thursday Island, No. Australia _.....ex-VKIVO
(QSL to ex-VKIFE) _ ..VK7JP, Leon J. Durkin, Old
Coast Rd., Quoiba via Devonport, Tasmania, Australia
— ... VPGAF, Arthur Farmer, ‘‘Storm’s Gift,"” Flint Hall,
St. Michael's, Barbados, B. W. I._... _VP7NG (QSL to
W4PDZ) _.....VP8BE (QSL via RSGB) _.....VS4HK
(QSL via RSGB) _ —~YV4AM, Victor Medina Iturbe,
P.O. Box 76, Valencia, Venezuela —. .. _ YV6AS, P.O. Box
59, Ciudad Bolivar, Bolivar, Venezuela_..._.ZBI1DK,
Flat 9, Alexander Bldgs., Sliema Road, Gzira, Malta _..._
ZC7BB (QSL via RSGB) _... . ZD3BFC, P.O. Box 285,
Bathurst, Gambia ... . ZM6AT, Box 200, Apia, Western
Samoa — ... ZP5BC, N. Ledesma, P.0. Box 133, Ascun-
cion, Paraguay —....-ZS5NZ, A. M. Buchan, Box 73,
Wecnen, Natal, Union of So. Africa.

Whence:

Asia — The many stations who have contacted HZ2FE
may be surprised to learn that he’s not a *‘local BL" but is
darned good DX. QSLs should be coming through in short
order according to a recent letter from Hussein. We'll have
to review his circumstances in the light of DXCC Rule 7,
however; he's not in Saudi Arabia._._._ From WIKOK
we learn that British authorities continue their efforts to
obtain the release of Bob Ford, ex-AC4RF, now impnsoned
in China.,_._._1 Although it's painful to pass up the
big signal of FISAH in Saigon, remember that French Indo-
China (Cambodia, Laos and Viet-Nam), Iran, Korea,
Republic of Indonesia and Thailand still are on record
as forbidding international ham work. FCC-licensed ama-
teurs risk official wrath in calling or working F18, X W8,
3W8, EP-EQ, HL, PK and HS stations._._._In San
Diego ARC's News WI1WPO notes that W60OME, of

W2MIIQ’% telescoping mast provides a ready mecans
for observing height-above-ground effects on a 21-Mc.
beam. A home-designed winch arrangement varies the

antenna’s height between 35 and 60 feet on a three-
minute time cyclc. Between the two heights a 1.2:1 to
1.4:1 8. w. r. variation occurs on the 52-ohm coax feed
line. So far, WZMHQ s observations gcncrally confirm
the old axiom, ““the higher, the better.”

TA3AA's staff, returned home after two years in Turkey
vev—+~Major W7OLB pushes tratlic these days at
KA20L._._. _ Particularly for those who still need KR6
confirmations, QOARC of QOkinawa invites attention to
“‘Okinawa Day,” a period during which KR6s should be
thicker than hairs in Jeeves' sideburns. Time: 1501 GMT,
December 10th, to 1500 GMT, December 12th. Bands: 20
and 15 'phone; 40, 20 and 15 c.w. It's not a contest, just a
good chance to collect King-Rogers on several bands. ** Un-
fortunately, some of the hams on Okie do not QSL 100 per
cent [but we of OARC]) guarantce 100 per cent QSL,"’ writes
club secretary W3YKS-KR60E . ... _. - Gadabout AFman
W6CRYV's first impressions of Saudi Arabia include an atro-
cious noise level, heat, humidity, and the impossibility of
obtaining ham tickets. Ron gets in a few licks at HZ1AB,
however, where a BC-610 radiates via a 3-element rotary
and a 75A-2 receives. ‘*‘We want to work the States as much
ag possible but we have heard only a few isolated Ws during
the past few weeks.” _YA1AA QSLs reportedly are
claddening the hearts of a few lucky customers.

Africa — In a missive to WIWPO, ST2NG mentions the
continued availability of F'T3s Q and S in Addis Ababa.
Lee also scampers down the active-ST2 roster: AC, re-
building; AR, on ¢.w. and ‘phone; DB, ’phone only; JT,
rebuilding; NG, ¢.w. only; and NW, mostly 'phone . . —.
Ex-SU1GM, now (:13JDC, left Egypt in August but reports
receipt of QSLs for SULGM QSOs dated after his departure.
He'd like to confirm 'em but "twouldn’t be cricket . . _.
The DX Bulletin records that K1.2X, who needs Idaho to
wind up WAS efforts, intends an early bit of DXpeditioning,
and that ZD3BFC recently fired up a fancier rig.

Oceania — “‘Activity is reaching an all-time high in the
KC6 area. At the present time there are approximately
twenty licensed hams, six of them active. Recently licensed
was KC6ZB who is on Yap along with myself. KC6AF and
daughter (Novice KC6ZA) are departing for KH6 where
KC6AF will teach at the University of Hawaii. All active
Trust Territory stations are on 20 meters with KC6AA
and KC6UZ also on 40. TT hams work forty 'phone be-
tween 7100 and 7150 ke., ¢c.w. between 7000 and 7150 ke.
Eighty c.w. and 75 'phone operation is anticipated on

This month the peripatetic *How’s” camera visits three well-known “Yanks in Japan stations. Left: the layout
of KAAMA, ltaxm. with 2nd op WASET in the hot seat. KA4MA has a kw. of s.s.b. into a 4+50'T'L, final, 51J-3 re-
ceiver, a 14-Mec. 3-el. wlde-spaued rotary, and is most active on weekdays between 1300 and 2000 GMT around

14,295 ke. . _. .

_ Center: I.t. Col. Fred J. Elser, now KA2DX, has been working DX and signing jivy DX calls

longer than most DX tyros can remember. C.w., a.m., 8.8.b. - you name it and KA2DX can dish it out, preferably
on 20 meters . .. _ Right: the set-up at wxdelv worked KA8AB, with KASRT (W8LTJ) at the opcrating posi-
tion. By the time you read this Dick will be chasing down DX pals from his Haskins, Qhio, home station.




Alexandre and Eva Perenyi are well-known DX en-
thusiasts by virtue of their powerful Casablanca station,
(IN8MM. Twenty ’phone is preferred.

3500-2900 and 3800-3900 kilocycle ranges, respectively.’
This from KC6AA, who adds that a Trust Territory emer-
gency and tratlic net has been formed and that a DXTT
certificate award of world-wide availability is in prospect
—~ WSUUK heard that Heard won’t he beard on
amateur bands for a spell after January, 1955.._._._
W5BGP learned from WIA (Australia) that VK1VU gave
np hamming after returning to the mainland from Heard
Island. Ex-VK1FE, now VK4FE (see ‘‘Where'), offers to
take care of VK1VU's QSL shortcomings .. . Oceanian
notes from SCDXC sources: VR3A has accumulated over
4000 1954 QSOs. . . . Ex-VKIRA now signs VK2AEA.
.+« ZEK1AB continued his Cook Island-hopping through

September...._._. A pair of cute Queensland VEs are
4IC on one of the Willis Islands off the Reef; and 4FE on
Thursday Isle, 30 miles off Cape York._.._._ From

W4CEN: G2RO/DX continues to keep abreast of QSL
obligations. If you think you've been missed, drop another
card to G2RO via RSGB, plainly labeling the QSL “‘re-
check” to expedite Bob's paper work. (G2RO began a
three-month Pacific islands tour in mid-October and will
aubsequently head for bome via VK, ZC2, VQB8 and other
African points. Keep a sharp ear out for that potent 15-
watter!._._._W6MUR will be doing QSL chores for
VR3A's contest work only and expects to receive Ray's logs
sometime this month. January is the target month for
W6MUR's Fanning QSL dissemination.

Europe — (G31DG provides interesting data on Britain’s
old-old-timer hams. Still going strong, Gs 4RK and 5P8
were licensed in 1904, 40T and 80K in 1908, 2NV in 1909,
5RQ in 1910, 2DY 2SU and 3HT in 1911, 2BC 2CZ 2DX
2HQ 2KF 2NU 2VU 3RC 4VZ and GM4KU in 1912, Gs
2XV 4KI 5MM and 8NK in 1913, 28H and 2NN in 1914.
Also dating prior to WW-I are (is 2CW 2HA 2LP 4WS
5SH 6DN and GM2HB. Calls in those days were three-
letter affairs which included the letter “ X" . ... _. — Activi-
ties of the “"QRP Society’ should appeal to W/VE/VOs
who run under 20 watts. Write John Whitehead, *“The Re-
treat,’’ 92 Rydens Avenue, Walton on-Thames, Surrey, Eng-
land, for details . .. _.~U. 8. hams roving the Continent:
W2HYL (DL4MK) took in the enjoyable International
Hamfest at Munich in July, reporting the affair a huge
snuccess. . . . W3HXA visited Eire, receiving pleasurable
hospitality at the hands of Els 6G (Charlie McCarthy) and
5I. . . . WIACC paid a visit to DL4 QSL manager DL4OR
at Heidelberg in August and had the rare treat of working
his Boston home station where WI1LR threw the switches
+—+w.— WGDXC advices have the recent ZA1KAC pegged
a8 okay . —. .- WI1YYM learns that ZB1AUV formerly
operated stations XABQ, I1RF, HAIRF and G3AUV.

South America — HCIFG and family spent their second
summer in Atlantic City this year. WW2LS notes that HC1FG
was one of Ecuador's representatives to the 1947 A.C.
‘Telecommunications Conference — Carlos really must have
taken to the place . _._. . W7PSO is assured that CX2AM
maintains a 100 per cent QSL policy . . ~._ FY7YC tells
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W2BBK that he hopes to spend more time on the 14-Me.
airwaves. . ... — CX3AC notifies that somebody has been
swiping his call; no legit-CX3AC QSOs since May, 1949.

Hereabouts — As noted by W1WPO, VE2\WW is the first
Quebec entry to score DXCC on 'phone._..._K6AM
(ex-60J-W6QOJ) reports a veritable trial by fire upon
plunking XEBAM on 20 c.w. during August. Clayton found
the solution for excessive pile-ups to be: ‘“*Answer only calla
at the other end of the band and be constantly on the move."
Battling a straight key after nine years of electronic-keying
was no help, either._.._._ YL W4UF looks forward to
some African-style hamming by next summer — Dot really
gets around . . .. WIESQ lately ticked off WAA CAA
BERTA WBE WAVE WPR WCZ 50P-50\ and DXCC
diplomas. _._. — Ex-HH20T, now a neighbor of W9IUB,
awaits a new W4 call to replace the W4NL label he picked

(Continued on page 146)

DX CENTURY CLUB AWARDS
HONOR ROLL

WESN. ..
W2BXA
W4BPD
G6RH
6Z0
RADIOTELEPHONE
XFI1AC....215 WIICX....212
WRHGW.. 211 WINWO
WIMCW. .213 WORBI 1

SM5KP. ... 207

From August 15to September 15, 1954, DXCC certit-
fcates and endorsements hased on postwar contacts
with 100-or-more countries have been issued by the

y
ARRL Communications Department to the amateurs
listed below.

NEW MEMBERS

WIKXU....111 vQ2DC....103 ZLIPO..... 101

11 DLIIN....102 JEL....100

08  W2JKH 101  WIWPO...100

. 105 \V7HYW ..101  W2ZGB....100

.104 'DL3S\V .101  W2QLH....100

.103  DL6GB....101 F8PM..... 100
RADIOTELEPHONE

FRPQ. . .... 155 ODSAD....118 VE2WW...102

DL3TM... 102
ENDORSEMENTS

...180
.185

CALL AREA LEADERS

WSMIS. . ..239 W7AMX 238 VE4RO....221
WORBI. . ..234
RADIOTELEPHONE
W2APU....202 WS5BGP....203 ... 175
W3JNN....202 WBAM..... 196 WWAIW ...182
W4EWY ., 172 E3KF....183

DXCC NOTES

Announcement is hereby made of the addition to the
ARRL Postwar Countries List of Navassa Island. This is-
land is 2 United States possession located approximately 35
miles due west of Haiti, 80 miles due east northeast of
Jamaica and 110 miles south of Caimanera, Cuba.

DXCC credit will be given starting January 1, 1955, for
creditable confirmations dated on or after November 15,
1945. Confirmations received prior to January 1, 1955, for
this country will be returned without credit.

In future ARRL DX Competitions, those making contact
with amateur stations located on Navassa Island may claim
credit for a separate country in line with DXCC rules.
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CONDUCTED BY E. P. TILTON,* (WIHDQ

learn that there are many hams who will not

write letters. They’ll spend any amount of
time and money to talk with you by radio, and
sometimes even by telephone. They’ll open their
heurts to you when you meet them in person. But
as for taking pen in hand or typewriter in lap —
well, they just can’t be talked into it.

And it isn’t that they don’t have something to
write about. Some of the most progressive and
successful hams have incurable cases of writer's
cramp. Thus it is that to bave anything like a
complete picture of what is going on in your
particular branch of the art, you have to travel;
far and wide, and fairly often.

If your work includes the writing of a monthly
summary of v.h.f. news, traveling is not always
arranged easily. Monthly deadlines have a way of
appearing all too often to allow much time away
from what you hope will be an overflowing ‘‘i
coming’’ hasket. Your conductor has managed
many short trips and a few long ones, but never
before has it been possible to visit points much
beyond a 1500-mile radius.

1t is being done now, at long last, by making
no pretense of preparing a full-scale monthly news
report. Instead, we’re passing along a few ideas
that have come in from around the country re-
cently. “The World Above 50 Mec."” will look like
“Hints and Kinks’ this month, with maybe a
smattering of news thrown in, if we can get it
across the continent just before deadline. We’'ll
have been operating /7, /6 and /5 by the time
this appears in print, making a long jaunt through
some 15 states west of the Mississippi. We hope
you'll like the temporary change of format that
made this long-awaited trip possible.

IN compiling a column like this one, you soon

De Luxe Model 10,000-Mc. Gear at
wZzJIP

Liast month we reported the extension of the
10,000-Mc. record from 47 to 109 miles by
W70XKV/7 and W7JIP/7. The gear they used in
their earlier work (see June QST) was something
rather special as ham equipment for this frequency
goes, but it was improved in several respects for
the 109-mile try. The photographs at the right
(courtesy W7PPQ) show some of the changes.

Antenna performance was improved by going
to a 30-inch dish. Then a Cutler-feed dipole
mounted on a waveguide stub of the correct focal
length for the 30-inch reflector was installed. The
back of the antenna mount is shown in thetop
photograph. The klystron is in the right fore-

*V.HF. Editor, QST.

November 1954

Rear view of the antenna mount used by W7JIP/7
in working W7OKV/7 over a 109-mile path on 10,000
Me. Mounted on waveguide are the 723A/B klystron
and 3-cm. wavemeter. At the left is thei.f. preamplifier.

Plug-in i.f. system of the W7JIP 10,000-Mc. station.
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ground. Directly in back of it, mounted on the
waveguide, is a new 3-cm. wavemeter with an
aceuracy of 0.1 per cent. At the left is a two-stage
i.f. preamplifier, with cover removed.

The i.f. system was completely rebuilt as shown
in the lower photograph. This is a plug-in unit,
with finger stock on the bottom and rear side
making the tight electrical contact that was neces-
sary to prevent feed-back. The i.f. unit also con-
tains an f.m. discriminator that doubles as an
a.f.e. discriminator, and is equipped for either
a.m. or f.m. detection. The control unit was also
rebuilt, and it now contains the modulator, elec-
tronically regulated power supply for the if.,
a.f.c. and audio.

The end is not yet; several paths of 200 to 250
miles ure now being investigated. Use of 2K39
klystrons is also being considered, to develop
some 25 times the power of the 723A/Bs pres-
ently employed.

432-Mc. Converter Ideas — W5SNSJ

If you've built a 432-Mec. crystal-controlled
converter and had trouble taming the r.f. stage,
you'll be interested in the work of W5NSJ in
this department. Ernie made his first converter
along the lines of the one described in January
(8T and the current edition of the Handbook. He
got it working fine, but found adjustment of the
coupling between the r.f. stage and the mixer a
tricky business. Even when it was adjusted so

SO — _
7N 4 Slots
\ $
R O ! 3" Long
Solder— " i Bokelite
Washers

s—Brass Capacitor

that the stage did not oscillate, the high ¢ of the
mixer line caused its loading on the r.f. stage to
vary across the band. Bandwidth of the syvstem
was about 1 Me. at the low end, and 3 Me. at the
high.

Variations from the Handbook design included
the use of two r.f. stages (making broader tuning
even more desirable than with one stage), and an
i.f. of 14 to 18 Me., instead of 50 to 54 Me. as in
the original. The r.f. tubecs were 6AN4s instead
of 6AJ4s, but this probably had little to do with
the casc at hand.

Reasoning that the @ of the mixer circuit was
probably not a great factor in the over-all per-
formance, Ernie built another converter in which
the crystal is coupled directly into the plate line
of the second r.f. stage, as shown in Fig. 1. This
arrangement not only climinates tuning of the
mixer stage entirely, but by reflecting a constant
load on the r.f. amplifier all across the band it
makes that stage tune less critically, also. The
noise figure and apparent sensitivity are the same
as the earlier model.

The cutaway view in Fig. 1 shows the method
of mounting the crystal on the r.f. plate line. The
base of the crystal mount is a block of brass §{4
inch thick, which serves as the grounded plate of
a by-pass capacitor. It is drilled ${ ¢ inch diameter
at its center. The top plate is made of sheet brass
or copper, to which is soldered a sleeve of brass
tubing that takes the 1N21 crystal. The tubing
from which this slceve was made is }4-inch i.d.
34 ¢-inch o0.d. stock available in hobby shops. It is
slotted with a fine saw and then squeczed to-
gether slightly to make a tight fit on the large end
of the crystal.

The small end of the crystal is fitted with a
contact removed carefully from an octal socket.
This is soldered to one end of the large coupling

Brass Block 1 2 Plate loop. Just above the mixer coupling loop is a
Spacer "y ! C itor Insulator— P PP . . .
P 7 ‘ ~Capacitor Insuiator= gmaller one for injection coupling, with its hot
[ A SAAA end brought to a phono-type coaxial fitting
i IN2t
Poly Block> | Il pe——t—]
Coax
Tk 5 F:mn_g
Crysl;.llr _ = ___| Screws
Holder 2 G T Y sAN i
! SANG | ookl i,
T W‘[ﬂ |
- i rm
’ [ (s |
Fig. 1 — Details of the e T PO
front end of WS5NSJ’s 432- &
Mec. converter. The crystal - P S o
mount and its by-pass capac- Lainout
itor are shown in cutaway pul == :
form above. The top view of 7 j ”E _Crystal
the r.f. linet,h with thtfa tcﬁystal - <~ Contact .
mount on the top of the as- v YE % 3 T canad D o &
sembly, is shown at lllppel‘ ] e f-—%ﬁ ------ s @) ?E el ?@,/-\\ 5
right. Interior view, lower 17 Plate Line' ' @ ¢ !
right, shows the crystal- ug E P ) '
coupling and injection loops. B80OTTOM
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but adjustment for best re-
sults is considerably easier.

The physical layout is sim-
pler also, as the tuned line
for the mixer is eliminated.

Theintermediate frequency

4200

Fig. 2 — Schematic diagrams of the r.f.-mixer assembly and the broadband
14- to 18-Mc. i.f. preamplifier that follows it. Values are given in the text where

they do not appear on the diagram.

mounted on the side wall of the r.f. line. Note
that the injection coupling loop is smaller and
more loosely coupled; tight coupling can drain
off energy from the r.f. amplifier, preventing it
from reaching the mixer and being converted to a
useful signal. Set the coupling as loose as possible
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