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ifty watts radiotelephone, seventy-five
watts radiotelegraph with operation from
a-c or various d-c voltages is possible with
Collins 32RA -— 32RB Transmitters,
These two highly developed equipments
have identical four channel “quick shift”
radio frequency units, audio”modulator
units, transmitter cabinets and meters. For
a-c operation (32RA) a heavy duty power
supply chassis operatés from a 110 volt
5060 cycle a-c source. For d-¢ operation
(32RB) a dynamotor having a primary in-
put of 12, 24, 32 or 110 volts replaces the
a-¢ power supply as specified.
Standardization of your a-c—d-¢ trans-
mitter installations is’ conipletely solved

Frequency Range: 1.5 to 15 me.
Change Method: Panel control
ny of four frequencies.
Uniform within = 2 db
from_200 to 4000 c.p.s.

Amplitude Distortion: Less than 5
total harmonics at any modulation

_ : More than 40 db
% modulation,
put Impedance: 30 to 1200 ohms,
power factor 70 per cent,
Cabinet Dimensions: - 1214 high, 22” wide
and 18" deep.
Net Weight:

32RA 127 pounds, 32RB




Doing his share to put the United &
States in an impregnable international
position is the duty of every American.

Expert radio operators have far
more to contribute in an emergency than the ordinary citizen.
We should be very proud of our knowledge and technical training,
Let us show our loyalty and willingness to help by

deluging the Federal Communications Commission with requests
to take the examinations for the next higher rating.

We at the Hallicrafters are already serving seven Depart-
ments in the Federal Government. The lights in the research
laboratory burn every night.

Being ready, willing and able to meet any emergency
‘will do a great deal to keep that emergency from arising.

the La'licra['l'ers ine.

CHICAGO, U. 8. A.
USED BY 33 GOVERNMENTS . SOLD IN 89 COUNTRIES

uper Skyrider : "FM/AM Radeiver .
(Model 5X-28) Model 8:27
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AN OUTPUT DEVICE
FOR ANY RECEIVER

r!

CUTS»THROUGH THOSE
SOUTH AMERICAN
PHONEs

UNI=-SIENAL

ANOTHER MEISSNER PRECISION PRODUCT

Quickly attached to any receiver—only 2 connecting wires!

NEW—DIFFERENT

GET YOURS TODAY!

Just as soon as this good news gets around every CW Ham
will have one. Priced ridiculously low. Only $13.75 net.

SEE YOUR MEISSNER PARTS JOBBER AT ONCE

Same Results on Headphones! Special Stethoscopic ’Phones plug into
receptacle in front of cabinet. Available separately at only $4.85.
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Manufactured under U, S. Letters Patent 2,187,986

Introducing the most sensational device in 4 mateur Radio sttory_.

The New

“SIGNAL

The Meissner *‘Signal Resonator," pictured above,
may be installed in ANY radio transmitter, regardless
of size or type of construction. It automatically tunes
as many as FIVE STAGES! Provides 110 distinct and
AUTOMATIC tuning functions — manually controlled
by a single knob!

Just think of it!l 160, 80, 40, 20, and 10 meters,
INSTANTLY AVAILABLE by a twist of the wrist!
The entire transmitter tuned **on the nose” — regard-
less of band or frequency! You don't need roller
skates to “‘tune up" a modern transmitter equipped with
the Signal Resonator. One Control does the entire job.

Meissner

Ask your local Meissner Distributor to tell you more
about this amazing device. Once you see it, you'll
never be satisfied with any transmitter having more
than ONE tuning control.

DESCRIBED IN SEPTEMBER QST

The Signal Resonator was fully described in an article
by Bill Atkins (W9TJ) and Cy Read (W9AA) on
page 30 of the September issue of QST. We suggest
that you refer to this article for further details.

4“A FAMOUS

RESONATOR”

EXCLUSIVE FEATURES!

Y Automatic, All-Band, Multi-Frequency Trans-
mitter Control,

Y Accurate frequency resonation of any transmitter
having from one to five stages.

Y Only ONE control knob for the ENTIRE trans-

mitter.

Y Faster in action than a modern band-switched
receiver.

Y Precision-built, fool-proof and positive in action.

Y Dimensions: 19 inches wide, 814 inches high, 5
inches deep.

Net Price, only.............$29.50
FREE AMATEUR CATALOG

Send your name in now for your copy of the new
Meissner Ham Catalog, listing amateur equipment and
parts exclusively. Contains description and prices on
many new and interesting products.

ADDRESS DEPT. Q-10

MT. CARMEL,
ILLINOIS

NAME FOR TWO DECADES "



Section Communications Managers of the A.R.R.L. Communications Department

All appointments in the League's tield arganization are made by the proper S,

=M., clected by members in each Section

listed. Mail your S.C.M. (ton the 16th of each month) a postal covering vour radio activities tor the previous 30 days. Tell

him your DX, plans for experimenting, results in ‘phone and tratfic. He is interested, whether you are an A.R.R.

L. member

or get your (57" at the newsstands; he wants a report trom every active ham. It lnterestf‘d and qualified for Q.R.S,, O.P.S
or other appointments he can tell you about them, too.

ATLANTIC DIVISION.

Kastern Pennsylvania W3BES Jerry Mathis 6042 Master St, Philadelphia
Alaryland-Delaware-District 9701 Monroc St.
of Columbia W3Ciz t{ermaun E. Hobbs silver Spring PO, l.inden, Maryland
Sonthern New Jersey W3cey Lester H. Allen 704 Quinton Ave. Trenton
Western New York WSPLA Fred Chichester Sonyea
Western Pennsylvania \WBOFO Kendall Speer, Jr. Lowber
CENTRAL DIVISION
Ilinois * WOILH Mrs, Carrie Jones Alton
indiana W9AB Harry Miller Mishawaka
Kentucky W9ARU Darrell A, Downard Louisville
Michigan WHEDPE Harold C. Bird Pontiac
Ohio \WRAQ H. Gibbs Wadsworth
\Wisconsin WwoulT rich C. Krones Milwaukee
DAKOTA DIVISION.
North Lakota WOWWL Anton C. Theodos Williston
South Dakota WOADJ E M’ohlcr Rapid City
Northern Minnesota WUIGZ Edwin L. \Vicklund F.D. 3 Feusington
Southern Minnesota WIYNQ Mlllard L. Bender 608 N. Huron Ave. Spring Valley
DELTA DIVISION. -
Arkansay WSABI . E. Velte 4415 West 12th St. L.ittle Rock
{.ousiana WSDWW W I \\’llkmson. Jr. 1523 Laurel St. Shreveport
Mississippt WSEWD Jewell \W. Cole /0 Ci uy of McComb \Water
Dep McComb City
Tennessee W4DWs \William Harold Walker 1901 (.cdar Lane Nashwville
HUDSON DIVISION
hawtcrn New York W2L.U Robert E. Haig 311 South Holmes St. Scotia
Y. .. & l.ong Island W2AZV E. L. Baunach 102 Central Ave. Massapequa, L. I,
(\orthern New Jerscy W2GMN Fred C. Read 1014 North Ave, Elizabeth
- MIDWEST DIVISION. -
lowa \VQP&‘R .. B. Vennard P. O. Box 304 West Burlington
Kansas WOUEG Melvin ). Kirby Arlington
Migsouri WoOUD Miss Letha nJlendorf 1015 W. 3rd St. Joplin
Nebraska WIDIL William ). Bamer Tobias
NEW ENGLAND DIVISION.
'unnecticut WICTI Frederick Ells, Jr. 19 Merrill Rd. Norwalk
Maine WIILIE H. W. Castner 147 Church Damariscotta
Eastern Massachusetts WIALP Vrank L. Baker, Jr. 21 Colby Road North Quincy
Western Massachusetts WI1JAH William J. Barrett 239 Columbia St. Adams
New Hampshire WI1FT) Mrs. Dnrothy W. Evans 103 South Main St. (oncord
Rhode Island WIHRC (‘layton (C. Gordon 70 Columbia Ave., Gaspee l’lau‘au Warwick
Vermont WIKJIG Clifton G. Parker Box 537 Morrisville
- NORTHWESTERN DIVISION -
Alaska K7GNN James (5. Sherry Chichagot
ldaho WIEMT Carl Flchelbcrgcr Route 2 Kuna
Montana WICHY Rex Roberts Box 1088 CGlendive
Orepon WIGNT Carl Austin 1137 Federal Bend
\Washington WIFCG \V. Beale R. 4, School Ave. Walla Walla
— PACIFIC DIVISION -
Hawaii KGETE Francis - 837 16th Ave. Honolulu
Nevada W6BIC Edward \V. Hclm 509 Clarcmont St. *no
Santa (‘lara Valley \woluz Earl F. Sanderson 101 Clarcmont Ave. San Jose
Kast Ray Worl Horace R, Greer 414 Fairmount Ave. Oakland
San Krancisco W6CIS Kenneth E. Hughes 022--36th Ave. Sqan Francisco
Sacramento Valley WoMDI \ ‘incent N. h-ldhausen 113 South Quincy St. MeCloud
I’hilippines KAIGR Cieorge L. Rickard x 849 Manila
san Joaquin Valley WO6KUT Edwin A. Andress 2971 North Van Ness Blvd. Fresno
ROANOKE DIVISION.
North Carolina WHCYB W. J. Wortman P. (), Box 566 Morganton
Sonth Carolina W41BOE/. —'&V(.Tod Ferguson Z 3 College St. C"ulumabia
Virginia W3IGWQ krank . Anderson, Jr. 3 New Kent Ave. Richmond
\West Virginia W80OXO W “abler Z K8 \Vatson Ave, I*airmont
ROLKY MOUNTAIN DIVISION.
(. olorado WIEHC Carl C. Drumeller 819 East Dale S ¢ olorado Springs
Utah-Wyoming WICLG KErnest E. Parshall Salt Creek Hectnc Plant Midwest, \Wyoming
SOUTHEASTERN DIVISION.
Alabama W4DGS James F, Thompson 12 Clanton Ave. Montgomery
Waucoma Apts.
Fastern Florida W4PEL Carl G. Schaal Lakeview Hotel ("lermont
Western Florida W1ANP f)scar Cederstrom Second St. & Bruce Ave. I ffuniak Springa
Georgia W1AGI Leland W. Smith 2010 Pennsylvania Ave. Augusta

West Indies (Cuba-Isle-of-Pincs-

I’orto Rico-Virgin Islands) CM20P Mario de la Torre Escobar 110 (Altos) tlabana, Cuba
SOUTHWESTERN DIVISION
l.os Angeles \WOM! Ralph 8. Click 1038 Milwaukee Ave. I.ox Angeles
Arizona WOKM M Marson B, Hull 617 North Fourth Ave. l hocnix
San Diego WO6BKZ l.ouis A, Cartwright 370 Nautilus < Jolla
WEST GULF DIVISION
Northern Texas WS5DXA 1ec Hughes 125 N. Main St. Childress
(yklahoma WSGFT Russell \,\' Battcrn Box 290 d
Southern Texas WSMN Horace K. Biddy, 1746 Schley Ave. San Antonio
New Mexico WSENI Dr. Hilton W, Gillett luvington
MARITIME DIVISION
NMaritime VEIDQO A, M. Crowell 69 Dublin St. Halifax, N. S.
- - ONTARIO DIVISION.
(ntario VE3SG K. H. B, Saxon 302 Lee Ave. Toronto, Ont.
QUEBEC DIVISION
Quebec VE2C0 Lindsey G. Morris Apt. 0, 4510 Girouard Ave.,
N.D.G. Montreal, P. Q.
VANALT.\ DIVISION. -
Alber! VE4GE o8 581 W. Riverside Drive Drumbheller, Alta.
Bnush Columbia VESDD (W8 2634 West 31st Ave. Vancouver
PRAIRIE DIVISION.
NManitoba VE4AAW A, W, Morley 747 McMillan Ave, Winnipeg
Sjaskatchewan | VE4SY Arthur Chesworth 1071 4th Ave., N. W, Moose Jaw

* Officials appointed to act until the membership of the Section choose permanent S.C.M.s by nomination and clection.




Are You Ready for Emergencies

ilding emergency
sibilities

OR building or rebu
rigs, the GL-807 has more pos

than a K-6 on a clear channel.

ainstay in many a shack, the GL-807

preseats an unusual array of advantages for
emergency work, even up to 125 megacycles.

Great stuff for 60-mc FM, by the way.

¢+ to show you the GL-807.
ds, too, try G-E’s
General Electric,

Long 2 m

Ask your deale
And for your other tube nee
and measure the difference.
Schenectady, N. Y.
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Why GL-807’s Meet
Requirements in Emergency

Full ratings up to 60 mc

§CAS ratings
High output as crystal

Low heater drain
Amazingly low driving

power
Excellent frequency- oscillator
multiplier Sturdy construction

Low plate voltage High efficiency
No neutralizing difficulties

RATINGS
..6.3 . Heater Amp...--- 0.9

Heater Volts. . ...

Class C | Class C {Class AB: A-F
"Phone | Telegraph (2 tubes)
[ !
R I — I
; Max. Plate Volts 600 | 7150 750
¢ Max. Plate Milliamp.| 100 ‘100 240
Driving Power, Watts | 01 \ 0.29 0.5
Output Power, Watts 37.5 50 120 .

Best of all—GL-807’s
cost ONLY $3.50 at your G-E dealer’s

The G-E 25-watt FM police transmitter
uses a GL-807 as the 4§ output tube
in the 30 to 40 mc band

GENERAL @ ELECTRIC
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HE AMERICAN Rapro REeray Leacug, Inc.,
Tis a non-commercial association of radio
amateurs, bonded for the promotion of interest in
amateur radio communication and experimenta-
tion, for the relaying of messages by radio, for
the advancement of the radio art and of the
public welfare, for the representation of the radio
amateur in legislative matters, and for the main-
tenance of fraternalism and a high standard of
conduct.

It is an incorporated association without capi-
tal stock, chartered under the laws of Connecti-
cut. Its affairs are governed by a Board of
Directors, ¢lected every two years by the general
membership. The officers are elected or ap-
pointed by the Directors. The League is non-
commercial and no one commercially engaged in
the manufacture, sale or rental of radio apparatus
is eligible to membership on its board

“Of, by and for the amateur,” it numbers
within its ranks practically every worth-while
amateur in the nation and has a history of glori-
ous achievement as the standard-bearer in
amateur affairs.

Inquiries regarding membership are solicited.
A bona fide interest in amateur radio is the only
essential qualification; ownership of a transmit-
ting station and knowledge of the code are not
prerequisite. Correspondence should be addressed
to the Secretary.

Past Presidents

Hiram Percy MaxiM, 1914-1936
EvucenNEe C. WoobRruFrr, 1936-1940

Officers
President................. GEeorGe W. BamLey, W1KH
Weston, Mass.

Vice-President. . ......... CHARLES E. Bravrack, W6GG
El Centro, Calif.
Secretary...............KENNETH B. WARNER, W1EH

West Hartford, Connecticut
Treasurer................. ArTHUR A. HEBERT, WI1ES
‘West Hartford, Connecticut
Communications Mgr. . ....F. EDwarp Hanoy, W1BDI
West Hartford Connecticut

General Counsel. .....................PauL M. SEcAL
1026 Woodward Building, Washington, D. C.

Address all general correspondence to the administrative
headquarters at West Hartford, Connecticut.



“IT SEEMS T0 US-—"

I~ the biscuit-eating country we came
from, ““ Butter ’em while they’re hot” had real
meaning. Breakfast in those days was a formi-
dable affair starting off with a round or so of
fruit and cereal, both swimming in cream and
liberally dredged with sugar, and going on to
such incidental fare as sausages, scrambled
ham and eggs, fried potatoes, fried mush and
perhaps a stack of wheats, all held down by
several cups of hot cocoa. Somewhere along in
the proceedings, however, the cook would kick
open the dining-room door and march in with a
napkin-covered dish of biscuits. Her entry was
invariably accompanied by a clatter of dis-
carded forks on our part as we grabbed for
knives and dove for the butter. ¢ Butter ’em
while they’re hot . . .”

All of which is apropos of the fact that the
League apparently served up a real load of bis-
cuits with the code-proficiency program first
announced in the August QST it is our intent
to do some editorial buttering while the subject
is hot. “Hot” it is, too, as we happen to know
from participating in the correcting of the
nearly one thousand first test papers; hundreds
of amateurs appear fo have dropped every-
thing else to get in on it and the resulting en-

thusiasm is something approached only by such -

other outstandmg successes as the DX Contest
and Field Day. Some representative reactions
appear in the correspondence section of this
issue but they only faintly mirror the acclaim
with which the program has been greeted, the
joy on the part of hundreds of amateurs that
they now have something by which their abil-
ity can be measured, and the intense eagerness
with which they await future opportunities to
demonstrate improvement in that ability.
We had expected pretty favorable response
from the traffic gang (and got it) but we hardly
expected that hordes of u.h.f. experimenters,
DX men and 'phone men would also go for it in
a way scarcely equalled by any other League
activity. After all, when a confirmed DX man
says he's finally found something which ade-
quately fills the gap left by DX, that’s news! —
yet we saw it in cold print, with our own eyes.

Many interesting things showed up as a
result of this first run. Somewhat unexpectedly,
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the largest qualifying group was at the 30-word
speed; this was followed by those who made
20, then the gang at 25, then 15 and finally the
top-flighters at 35. These refer to actual quali-
fications; a lot of the boys who qualified at one
speed took passes at higher ones but failed to
make the grade. Many times the next higher
grade was missed by only a single letter -— but
rules are rules, and in fairness to all were
rigidily enforced. Perhaps the saddest example
was the fellow who came within a couple of
letters of qualifying at 35, 30, 256 and 20 but
had perfect copy only for 15. Against this were
those who found they had underestimated
themselves and discovered through participa-
tion in the test that they were capable of 5 to
10 w.p.m. more than they thought. The sur-
prises worked both ways.

Certain words consistently proved stum-
bling-blocks. Strangely enough, one of these
was ‘“procedure” (in the 25-w.p.m. test)
which a great many of the gang (obviously be-
cause they were copying several Words behind)
wrote down with two “e’s’ as ‘‘proceedure.”
One chap, in fact, missed out on qualifying at
this speed because he went back and deliber-
ately inserted the extra “e’” after he’d copied
it correctly in the first place The somewhat
dubious moral to this seems to be that if you
don’t believe what you hear, at least you
should brush up on spelling!

The biggest single reaction was that it is one
thing to copy in your head and quite another
to reduce that copy to paper. There’s the rub,
all right! And speaking of writing it down, the
papers show that 30-per is just about the
fastest the average person can put it down in
longhand; even then, most of it was pretty
sloppy, although some of the boys actually
qualified in longhand at 35! Most of the gang,
however, confessed an inability to keep up
with it with a pencil after 25, and the result was
scores of expressions of intent to start “mill”
practice, for future schedules.

Our own principal reaction is twofold:
First, we have experienced few things more
stnnulatmg than the prospect of hundreds and
hundreds of our U. S. amateurs taking on this
program for self-improvement and evidencing

)



hy their every word their eager intent to better
their code speed. Second, we believe the princi-
pal weakness of the program at the moment is
the relativelv small participation by the
15-w.p.m. class. The comments of many in this
class are revealing; most of them accompanied
their copy with half-apologetic remarks indi-
cating they were reluctant to send in any copy
at all, until they could make a hetter showing.
For every one who nevertheless did send in
copy, there must have been dozens who were
similarly-minded and did not. We submit that
such sentiments are all wrong, and we urge
every amateur in the country to get his certifi-
cate for that speed, as a starter. Correcting
papers is tedious work, but nothing would
please us more than to receive several thousand
“15-per” test papers after the next run.
We can take it. The question is, can you!
A. L. B.

ELSEWHERE in this isuse appears the
second group of charts predicting the communi-
cations behavior of the various amateur bands.
‘This series, which will be a continuing feature
in QST, was initiated last month with the pub-
lication of similar graphs for-August and Sep-
tember, together with explanatory material
on their use.

We take pardonable pride in presenting this
material, and acknowledge our great apprecia-
tion of the codperation of the National Bureau
of Standards in preparing it at the request of
our editorial staff. Nothing like it has ever
heen done before. The Bureau for some time
has been publishing predictions of maximum
usable frequencies for -various transmission
distances, but since we amateurs aren’t free
to pick an optimum frequency when it falls
between our bands, we are more interested in
knowing which of our own special territories
will be good for working that sked 800 miles
away, and at what time of the day we’ll have
the hest chance of getting through. So we
asked the people at the Bureau whether they
could supply that kind of dope, and after look-
ing into the special problems involved they
decided it was worth a try. Thus is launched a
project which not only will benefit us hams but
in which we also have an opportunity to recip-
rocate by making our own observations to
check the Bureau’s predictions, thereby pos-
sibly aiding in making them increasingly ac-
curate and useful as time goes on.

The path of the prophet is perilous enough
without our adding false alarms. Therefore
let’s remember that these predictions are based
on average conditions in the ionosphere: they
do not, and cannot, attempt to take into ac-
count such unpredlctable things as magnetic
storms and the like. It is to be expected that
exceptions will occur, so don’t burn up the
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nails telling us we're all wet because one or
two night’s listening didn’t check out to the
Jast mile or minute. Or that you can't send
ag far as the charts say you ought to be able to!
The most uncertain factor, absorption, is the
one which controls the higher limit of distance
obtainable; we'd expect the skip distances to
Lit the mark more close ly than the upper lim-
its of useful distances.

Finally, the graphs consider only useful com-
munication, not simply the possibility that a
signal may be heard. Particularly in the skip
zone, scattered reflections may bring in those
wavery, watery signals we often hear, but they
don’t count — it’s the good solid sigs that the
charts are based on. Use reasonable judgment,
jut down your obhservations of the band condi-
tions as a matter of course during the day’s
operating — and when you've accumulated
data for a month or so let us know how well
vou check with the predictions. The few min-
utes so spent will be interesting and fruitful.

G. G.

* SPLATTER «

OUR COVER
Jim Lamb, author of our lead article this
month, is caught in the act of focussing on objects
out-of-doors from the A.R.R.L. Lab secoud story
window.

FEEDBACK
In George Brown’s article on o Precision Fre-
quency Standard that appeared in August QST
we omitted the value of Rg4. This is a 10-watt
15,000-ohm resistor. The 1000-ke. erystal was a
G.E. type G-18A.

& Strals -y

A tone signal of variable pitch and intensity
for testing 'phone rigs is eusily obtainable by
tuning in the transmitter oscillator signal on the
receiver with the b.f.o. on. The loudspeaker
may then be used to feed the microphone. The
only case where this might not work out is where
the erystal frequency and the output frequency
are the same. — IWIGR,

For some mysterious reason, my superhet re-
ceiver experienced a loss in selectivity. After in-
vestigating every other possibility, I inspected
the i.f, transformers and discovered that the wax
holding the top winding in place had loosened
up allowing the top coil to slide down close to
the bottom coil. I was able to fasten them back
in place by melting the wax with a soldering iron.

-— \WW3IMZ.
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Remember the thrill of your very first QSO? Remember the kick you got from your tirst
real DX contact? And. if you have photography as an allied hobby, remember the excite-
ment you felt when you finished that first print and the picture details began to appear?
Put them all together and you have some idea of what is in store when the new ham tele-
vision camera is fired up for the first time — bring up the Ike bias a hair. a final touch to
the forcus — and there’s the first image beginning to take form on the monitor! There is
something new in the old game of ham radio.

Television Camera-Modulator Design for
Practical Amateur Operation

Combining Economy. Mobility and Reliability in a Compact
Tripod-Mounted Assembly

BY JAMES J. LAMMB, WIAL*

rge . . .
i new seeing ery in amateur communi-
cation has been made not only possible but em-
inently practical by the introduction of the

amateur type 1847 Iconoscope, described in June .

1940 ST, ulong with the evolution of circuit
simplifications which were published for the first
time in May 1940 QST. The practicability of this
combination has been well demonstrated by the
experimental equipment described in the latter
article; and the fact that the laboratory design
lends itself to adaptation in a form even more
suitable for practical amateur use has bheen
proved by experience with the set-up which is
the subject of the present article.

Although the circuit might scem unduly com-
plex at first glance, a little section-by-section
study shows that the whole breaks down into
elements that are relatively simple and fully
within the scope of amateur understanding, For
instance, the video amplifier-modulator chain is
nothing more than a straightforward resistance-
coupled amplifier of tamiliar type. Actually, it
represents  little more complexity than the
speerh-input end of an amateur ‘phone transmit-
ter. The Tconoscope and monitor circuits are
found to be no different from what we have
already met in the conventional cathode-ray
oscilloscope, with the minor exceptions that we
find signal voltages ax well as d.e. bias applied to

+ Research Engincer, A.R.R.L. N

‘The complete tripod-mounted television assembly is
convenicntly rolled into operating position on a simple
dolly made of three piecces of | x 2 wood and three 10-
cent casters. Plug in the line cord of the power supply
(bottom) and connect the concentric line from the
camera (top) to the r.f. transmitter -~ and vou’re on
the air. 'The unit immediately below the camera is the
pulse generator, The tripod, with “tilt” and “pan™ head,
is part of an old 16-mm. standard home-movie outfit.

October 1940

the monitor and “Ike”” control grids, and an
extra connection from the signal plate at the front
end of the Iconoscope tube. While the pulse
generator introduces us to something we have

11
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tion receiv-
ally used. But there are

no coils to wind, nor are there any tricky
tuned-circuit adjustments to be made.

communica

The complete camera-modulator unit,
ers nOw so univers

it is interesting to note, contains about
the same number of tubes and circuits

grams and specifications eliminates any
as the better type

reason for doubt on this score. The power
supply required is entirely conventional,
so much so that many amateurs will find
that they aiready have one that may be

used with little or no modification.
regard to cost. The total bill for every-

not met in exactly the same form previ-
ously, the certainty of obtaining proper -
results automatically by the simple
process of faithfully following the dia-
The same comparison may be made with
thing included in the three units shown,
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not excepting the cables and all tubes, is
$142.42. That’s less than the price of the

top-flight single-signal superhets now on

given in

hone of

microp
t has been

circui
tal laboratory camera~-modu-

lator assembly; therefore, only a general
résumé will be necessary here. The

A functional description of the ama-

teur television
of four 1852’s and a 6L6. This last tube

camera-modulator proper includes the
Iconoscope which picks up the picture
focused on its mosaic by a simple lens.
The video output of the Iconoscope is
amplified through the chain consisting
is designated the modulator, since its

r

cost of the Iconoscope tube and the cost

ators is the additional comparison of the
of a good quality crystal
the type widely used by amateurs. They
are practically the same.
the May QST article describing the first

the market. Of interest to ’phone oper-

experimen
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tly high level to be

used to grid-modulate a suitable tube in

clen

outputisatas

the u.h.f. final stage of the transmitter.

The camera unit also contains . the

monitor which is nothing more than a

minia-

902 cathode-ray tube serving as a

ture television Kinescope, using part of

agwij0a SuIAIUL)))

it

since i

permits the operator to see just what he

anning

ally unique feature
king up, right at the camera posi-
tion, so that he knows exactly what is
being put on the air, both as to subject

matter and quality.
The pulse generator, which in this

design is a separate unit, furnishes verti-

cal and horizontal saw-tooth sc
tubes automatically synchronous. The

the video output of the modulator. This
monitor, making scanning in both these

voltages for both the Iconoscope and the

is an especi

is pic
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pulse generator also furnishes vertical and  there is no output from the Ike during the line
horizontal blanking pulses for two purposes. A and frame return traces. These combined blank-
part of the full output of the blanking amplifier ing voltages are also applied at full amplitude to
is applied to the control grid of the Ike, biasing  the suppressor grid of the fourth video stage, thus
its grid negative during the fly-back time of both  impressing the blanking pulses on the output for
horizontal and vertical scanning cycles so that convevance to the receiver on the radio frequency

13"
2'/2” P,
X e
e 1';.1 H—] 542
T — -
Y n ) ' 2" | 2% BN r
MON _‘II 1 *lw;o Mount A
----- == Post:
BRILL |E—-q, A A i
IH1 /
* MOD. E::‘“‘ﬂl |
. O.P ay |
K MON in via VDEO  ypg3 VE 2
Frocos SRy 0 S oaw - -
ER 100 el 2% Cgr
_MON e . ”
. SW. e —}rnJl VF.1
IKE g =l |I (ke Mount Posts)
BIAS Sy g ! Y 15"
|H — 5'a 2
% [: — ~—-€9— ]
IKE I'r: I [y B ooy c== -~ 34
—— - 1 [ =gty iy tog g S rp/emglieg gy N,
Focus [E——11 ! B TRy 2l kT oy ¥
/A 1 " ol vl o "
s 4 | iy i i Wy
L1 MON, MON IKE VKE
5 P HOR. VERT. HOR VERT.
- CENTERING CONTROLS l
-1/2" l' 12" —% 12—y 3',/2“'____,J
7" 1'2‘“'—_’ Cf’m.f.)‘/.r\
. ] 3\
] !
! jaisinbulin TTTIT Avovable back end
1% / T e e e h etal Cap (Brass)
i“ / b shekes | || 522 (Bress
|
2 : 902 MONITOR == = T
\ L 4 bole for
\ e m e mm e — o .y P cabre
Movable Lens
L, Mount (Brass),
, Octal Socket NG
e il
Removable back ryeh i il vl i
end Cap (Brass) ,/;’,%‘/’CTI,/ e I v
Ny il 1f— T t \
ooy il W 1T,
- —_— 4 -l| o - 1847 _ | !l/" e — i ot s
! Iy H] 1 IKE 2 ii hﬂ lin: 2%
L. S
iy ]l ””””” ~ L.
1 | ‘ ! N BN !
sounting shields are seam- [~V ‘J[ 4 ]' Bakeljte centering. |« . ;3/4"_;.4
less Brass Tubing g lined with spit
Mounting posts are 5" diam. » Rubber Tubing
brass rod, 472" long. 9%

B
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operate in effect to stop picture pick-up
and reproduction between frames and
between the lines of each frame, the
pulse generator also supplies narrower
synchronizing pulses which have no
function in the transmission system but
which are of prime importance at the
receiver. These pulses are sent along
with the transmitted signal during the
blanking time and are applied to the
emitted carrier by modulation of the
screen-grid of the 6L.6 output tube. The
synchronizing pulses are considerably
narrower than the blanking pulses
and are characteristically sharp-peaked
“pips” which show up riding on top
of the blanking pulses in an oscillogram
of the modulator output.

Although this pulse combination
might seem extremely complex and
difficult of attainment, both timing and
polarity are automatically taken care of

The compact camera unit, here viewed from the rear, includes
the video amplifier and modulator circuits, as well as the Icono-
scope (facing forward) and monitor (facing rear) mounted in
scparate shield assemblics. Constructional details are shown in

Fig. 2.

carrier wave. There they are used to cut off the
scanning beam of the Kinescope during the re-
turn trace intervals between frames and between
the lines of each frame. If this were not done,
during fly-back the return traces of the scanning
heam would show up and spoil the picture repro-
duction. These blanking pulses are of square-top
wave form and are of relatively short duration as
ecompared to the scanning time.

[n addition to these blanking pulses which

in the design of the circuits. Since the
vertical and horizontal oscillators each
serves as the primary source for the
respective vertical and horizontal pulses
of the several types, their respective
frequencies are taken care of without
any special adjustment. The polarity is deter-
mined by the sequence of phase reversals in
passage through the various amplifying stages.
For instance, the blanking pulses are applied with
negative polarity to the suppressor of the fourth
video stage. Thus they come out with positive
polarity in the plate circuit of this tube and in the
cathode circuit of the modulator from which the
composite signal applied to the carrier is taken.
On the other hand, the synchronizing pulses are

Below the camera
chassis, with base
plate (in foreground)
and shielding enclosure
of first two wstages
(right) removed. Note
that control ghafts do
not extend beyond the
chassis, but are ad-
justed by the remov-
able tuning tool shown
in another illustration.
‘This eliminates un-
authorized knob twid-
dling and accidental
misadjustment.

October 1940
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Fig. 3 — Circuit diagram of the pulse generator urit. (6.3v) T

R1 — 70,000 obms, 34 w, (Horizontal osc. grid leak).

Ra2 — 5000 ohms, )5 w. (Horizontal osc. plate filter resistor).

Rs — 1000 ohms, 14 w. (Horizontal osc. cathode resistor).

R4 — 1 meg., ¥ w. (Hor. saw-tooth generator grid resistor).

Rs —1 meg., 34 w. (Hor. saw-tooth generator plate resistor).

Re, R7 — 10 meg., 34 w. (Scan. amp. grid resistors).

Rs, Ro— 5105000-ohm pots, (Scan. amp. cathode-bias (size) con.
trols).

Rio — 0.1 meg., 14 w. (Hor. scan. amp. plate).

Ru —0.15 meg., 33 w. (Vert. scan. amp. plate).

Riz — 5 meg., 14 w. (Vert. osc. suppressor).

Ris — 0.2 meg., 24 w. (Vert. osc. screen).

Ris — 1 meg., 13 w. (Vert. osc. plate).

Ris — 500 ohms, 3 w. (Vert. osc. grid bias).

Rie — 5000 ohms, 14 w. (Vert. osc. cathode drop).

Ri17 — 25,000 ohms, 1% w. (Vert. osc. 60-cycle sync, feed).

Rig — 1 meg., 34 w. (Vert. osc. 60-cycle sync. feed).

Rig — 1 meg., 34 w. (Vert. sync. amp. grid feed).

Ras — 1 meg., ¥4 w. (Hor. sync. amp. grid leak).

Ra1, Res — 4 meg., 14 w. (Hor. and vert. sync. amp. cathode bias),

Rsz — 30,000 ochme, 14 w. (Sync. amp. plate load).

R24— 0.1 meg., }4 w. (Syne. amp. 1-plate filter).

Ros — 2 meg., 33 w. (Sync. amp. 2-grid coupling).

Rae — 250 ohms, 14 w. (Sync. amp. 2-cathode bias).

R27 — 2 meg., 1% w. (Hor, blank. amp. grid coupling).
Ras — 1000 ohms, 14 w. (Hor. blank. amp. cathode bias).
Rag — 5 meg., 14 w. (Vert, blank. amp. grid leak).

Rso — 20,000 ohms, 1 w. (Blank. amp. plate load).

Rs1 — 1000-ohm pot. (Ike blank. level adjustment).

Raaz — 20,000 Ohmsi«l w. (Blank. amp. plate filter).

Rss — 1000 ohms, }4 w. (Tke blank. feed).
C1 — 0.002-xfd. mica (Hor. osc. grid blocking).
Cz — 0.006-4fd. mica (Hor. osc. taning).

Cz — 0.002-pfd. mica (Hor. blank. grid coupling).

Cy — 4-4fd., 450-v. electrolytic (Hor. osc. plate fiiter).

Cs — 0.01-4fd., 600-v. paper (Hor. saw-tooth amp. grid).
Cs — 0.01-4fd., 600-v. paper (Hor. sync. amp. 1 grid).

C7 — 0.001-.fd. mica (Hor. saw-tooth amp. plate).

Cs — 0.01-4fd., 600-v. paper (Hor. scan. amp. grid).

Co — 0.1.xfd., 600-v. paper (Vert. scan. amp. grid.)

Cro — 0.25-xfd., 600-v. paper (Vert. osc. plateg.n

C1; — 0.006-4fd., 600-v. mica (Vert. osc. time constant).

Ciz2 — 0.001-ufd, mica (Vert. sync.
pulee delay).

Ciz — 0.01-xfd., 600-v. paper (Vert.
pulse coupling). )

Cis — 0.01-4fd., 600-v. paper {Hor.
sync. amp. cathode by-pass).

Ci15 — 0.05-p1d., 600-v. paper (Vert.
sync. amp. cathode by-pass).

Ci16—4-ufd., 450-v. electrolytic
(Sync. amp. plate filter).

Ci7 —0.1-4fd., 600-v. paper (Sync.
amp. 2-grid).

Cis — 50-ufd., 25-v. electrolytic
(Syne. amp. 2-cathode by-

pass).

Ci9 — 0.1-4fd., 600-v. paper (Vert.
blank grid coupling).

Cz0 —4-pfd., 450-v. electrolytic
(Blank. output coupling).

Cs1 — 20-pfd., 0.v. electrolytic

Blank. amp. plate filter).

Cag — 0.002-4fd. mica (Vert. scan.
h.f.by-pass).

L1 — Hor. osc. coil to tune to approx.
3600 c.p.s. Primary of open-
mounted type audic output
transformer with part or all
of core laminations removed
—such as RCA No. 7852
with keeper (separate lamina-
tions across one end) re-
moved. See text.

L2 — 1080-h., 0.5-ma. audio choke,
vert. sync. pulse differen-
tiator (Thordarson T-29C27).

L3 — 60-mh. r.f. choke, peaking h.f.

components of hor. sync. pulse.

Py — 6-contact chassis connector for
power supply (Amphenol
Type POGF, used with type
O6M cable connector).

Pz — Standard ceramic octal socket
for pulse output connection
to camera unit (National
CIR-8, used with Amphenol
PM8-11 octal plug on con-
necting cable).

T4 — Base-plate interlock {Amphenol
No. 61-F1 standard recepta-
cle mounted on chassis, No.
61-M\1 standard plug on base

plate}.

Ts — Pulse cable interlock (Jumper
between pins 7 and 8 in pulse
generator cable plug).

Chassis — 5”7 x 10” x 3" deep, with
cover and base plate (Par-
metal No. DF-5510).



Top view of the pulse generator chassis. The tuning
tool for adjustment of the various controls is at the
right.

applied with positive polarity to the screen of the
modulator so that they also come out of this
tube’s cathode circuit with positive polarity.
It is therefore important that no changes should
be made in the number of stages, either in
the camera-modulator unit or in the pulse
generator, without provision for preservation
of this proper relationship in polarity of the
pulses.

The same requirement applies to the polarity
of the video signal from the Ike. Since transmis-
sion with negative polarity of video modulation
is intended in this system, and since the output
of the Iconoscope is characteristically negative,
there should be an even number of amplifying
stages ahead of the modulator when the signal
output is taken from the cathode of this last
stage. It is understood, of course, that negative
video polarity means that black gives maxi-
mum output and white

which we need not go into here) and accord-
ingly it has been adopted for our amateur sys-
tem.

The design of this equipment, like that of the
amateur experimental television assembly previ-
ously described, is for 30 frames (pictures) per
second, and approximately 120 lines per picture.
It should be made clear that there is no rigorous
relationship between the number of lines per
picture and the number of pictures per second.
Although the frame (picture) frequency is
synchronized by the 60-cycle supply, the number
of lines (which is determined by the frequency of
the horizontal oscillator) need not be exactly
120 per picture. However, since the intention is
to use a 3-inch Kinescope for reception, a greater
number of lines than 120 or so is not justified in
view of the fact that the band width required
increases with the number of lines very rapidly —
and we haven’t any too much channel space, even
on the 112-Mec. band. In experimenting with this
equipment a wide range of horizontal oscillator
frequencies has been tried, giving from less than
100 lines to over 400 lines per picture. At 60
lines (1800-cycle oscillator frequency) the line
structure is very coarse and quite unsatisfac-
tory. But above 120 lines the line structure does
not show up in the received picture noticeably
and no appreciable improvement is evident
with a greater number of lines. (The number of
lines is readily determined by simply dividing
the horizontal oscillator frequency by 30, the
number of frames per second, since in this
system ‘straight’’ scanning is used with no in-
terlacing.) The horizontal oscillator frequency
was finally left at 3750 cycles, where it hap-
pened to land with the LC combination most
convenient. This corresponds to 125 lines per
picture.

gives minimum output.
Maximum upward mod-

Ike.

Blank

ulation of the carrier by
a video component oc-
curs with scanning of a
dark part of the picture
while minimum modula-
tion occurs with scan-

no

ning of a bright part of
the picture. Of course
positive polarity of video
modulation could be used

5¢

(and is used in some for-
eign television systems)
provided both the trans-
mitter and the receiver

were designed for it.
However, the American
commercial practice is to
use negative modulation

" spacers’

2"

HOR.SIZE VERT. SIZE I

Chassis depth=3"  Socket holes 1%"dram.
. 4 — Location plan of the pulse generator chassis. Components underneath

Fig
(for technical reasons are mdxcnted by dotted lines.

October 1940

17



to stage in the corner of the
chassis, and should be kept well
away from grid leads and ter-
minals. The grid coupling con-
densers should be dressed away
from the chassis to minimize
capacitunce to ground, The screen
by-pass condensers should be laid
across the sockets hetween the
grid and plate terminals to serve
as shields between input and
output. Plate and cathode by-pass
condensers are tucked in as con-
venient, usually between the
sockets and the adjacent side of
the chassis. A line of terminal lug
strips near the edge of the chassis
makes for convenience in solder-
ing connections and in supporting
the resistors and some of the

Showing the components inside the pulse generator unit chassis. Details

are given in Fig. 4.

Camera Unit Construction

One of the objectives in the design of the
camera-modulator unit was to make it of prac-
ticul size and proportions for easy handling with
tripod mounting. This could not be done with the
video and pulse-generator circuit on the same
chassis. Accordingly, the pulse gencrator was
made a separate unit with a short cable carrying
the pulse voltages to the Iconoscope, monitor and
video ecircuits. This arrangement has the addi-
tional advantage of keeping the verticul and
horizontal wuvscillators, with their amplifiers,
physically isolated from the sensitive video am-
plifier circuits and thus minimizes stray coupling
of undesired pulse voltages into video circuits
where they do not belong.

Although the camera chassis may scem rather
crowded underneath, separate shielding of the
first two stages and proper attention to the place-
ment of the various components results in good
circuit stability with short connections in video
circuits, and freedom from hum modulation and
cross-talk between deflection circuits, etc. Im-
portant dimensions and locations of the principal
components are shown in Fig. 2. As a further aid
in identification of the parts, the general func-
tional purpose of each item is given in the list
accompanying the circuit diagram. In placing
the tube sockets of the video stages, the grid and
plate terminals (which are opposite each other
in the 1852) should be lined up to give the shortest
pussible coupling connections from one video
amplifier to the next. The modulator socket is
spaced 14-inch below the chassis top. In wiring,
the filament connections should be made first,
one side of each heater being grounded immedi-
ately at the socket. The single wire interconnect~
ing the ungrounded sides should run from stage
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smaller condensers.

When the video amplifier has
heen completely wired it is a
zood idea to check the circuit elements for con-
tinuity and resistance values by means of an
ohmmeter. Caution: Do not counect a voltmeter
or other closed-circuit instrument across the grid
circuit of V.F.4 if Mallory bias cells are used.
If a signal generator is available an operating
test also can be made. A good test frequency is
10,000 cycles. Output of approximately 25 volts
peak should be shown on a c.r. oscilloscope with
an input of 100 microvolts or so to the grid of the
first stage, the output being taken off across the
cathode circuit of the 61.6.

When the video section has been completed, the
next step is to assemble the components and to
wire up the Iconoscope and monitor circuits in-
side the chassis. The two small sub-panels, vne
carrying the centering controls and the other the
hias and focus controls, go in first. The centering
control panel, at the bottom in Fig. 2-A, is made
of Mg-inch aluminum sheet, 6 inches by 2!{
inches with 3% inch bent over for fastening to the
chassis with a couple of machine screws. After
cutting off the potentiometer shafts and filing
them ‘‘half-flat” to accommodate the tuning
tool (this is a 2-inch length of !4-inch diameter
copper tubing with solder run in one end along a
cut-off piece of aluminum control shafting to
make a half-round, after which the shafting is
removed; the other end is fitted with » knob).
The resistors are assembled on the sub-panel. To
make the best use of available space, the four
deflection filtering condensers, (Y27, Cag, Cge and
(30, are located on the front of this sub-panel
and_ are supported on insulated terminal lugs
near the edge at the center and near the bottom
on the right and left sides. These terminal con-
nections also support the deflection filtering re-
sistors, Il3s, IR39, 240 and Rsy, which connect to
the centering controls.
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In connecting to the potentiometer terminals,
it is recommended that the polarity indications
of the schematic diagram be followed so that full
right-hand rotation of the control is “plus’ in
each case. The polarity indications also should be
ubserved in connecting the electrolytic condens-
ers. The video gain control Ry7 should be con-
nected with its right-hand terminal to ground.
This control, which is above the chassis, is
mounted on an individual bracket and connected
into the cathode circuit of V. F. 3 by insulated
flexible leads through holes in the chassis top.

The sub-panel catrying the focus and bias
controls is similar, except that it is 67% inches
wide. In addition to the controls, condensers
(31, ('3, C37 und C'3y are also carried on this sub-
panel, utilizing the space between it and the
chassis.

Behiud this sub-pauel, with shafts projecting
between adjacent controls, are next placed the
monitor switch, Sy, and Rgg, the modulator out-
put control, mounted on individual brackets.
Before proceeding further the remaining leads
should be suldered to the power-supply connector
terminals (F1), leaving lengths sufficient for each
to reach its ultimate connection. The pulse-
generator connecting octal socket, P, should
then be located. This socket is supported on
two 144-inch pieces of 14-inch tubing tapped for
6-32 screws at the ends. The four deflection-
coupling condensers, Czz, C34, ('35, and Czs, are
grouped in the space remaining-at this end of the
chassis. Connections are made to the monitor
und Iconoscope -leads by means of insulated
terminal strips. The monitor coupling condenser,
(', is also fitted in this area.

Monitor and Iconoscope Mounts

Dimensioned details of the monitor and
Iconoscope mounts are given in Fig. 2-B. The
general idea is to place the mountings on the
chassis so that the front end of the Ike points
forward and the screen end of the monitor faces
the rear of the catnera. The sockets for these two
tubes are centered in thin aluminum discs which

‘T'he power supply with its top cover
off. In the Millen ceramic tube sockets
(spaced 214" between centers) are
(left) the time delay relay, then the
573 main rectifier, two 2A3 regulator
tubes, the 80 rectifier, 63J7 regulator
control and, finally, the 991 neon tube
(right). Behind, in the same order, are
Ta, T2 and Li. The power switch and
extractor end of the fuse mounting are
between the pilot light “bull’s eyes™ at
the left, on the front of the chasrix;
the voltmeter tip jack strip and out-
put voltage adjustment (Rs) are at
the right.

are held in place within the mounting by three
6-32 screws tapped into “ears’ 120 degrees apart
around the periphery of each dise. Each dise has
peripheral slots for the socket-mounting screws
to allow rotation of the socket plus and minus 10
degrees for exact alignment of the scanning area
or “raster.” The monitor socket is mounted with
pins Nos. 3 and 7 in a vertical line, with pin 3
above 7. The Iconoscope socket is located so that
pins No. 3 and No. 6 are in a horizontal line with
the key of the base centering pin upward. Note
that the socket terminal numbers are indicated
on the schematic diagram of Fig, 1.

The rear covers of the [ke and monitor mount-
ing tubes are removable to give access to the
socket mounting serews for rotation adjustment
and also to facilitate removal of the 902 and
1847 by pushing against the base centering pin
with a small dowel rod or a lead pencil.

Terminal No. 1 of each socket is conneceted
directly to the shielding within the mount. The
grid lead (No. 5) of the monitor is separately
shielded within the cable which runs down to the
chassis. The collection of leads to each of these
tubes is run in a braided shield which is grounded
ut each end and is secured at the chassis by a
small cable clamp. The cable leads are flexible
wire with rubber and cotton braid insulation.
The leads terminate underneath the chassis on
insulated terminal strips between the modulator
and pulse cable sockets, except for the monitor
erid lead which goes to the switch and the
Ironoscope grid lead which goes to a terminal on
the rear sub-panel.

The top cover for the camera unit ir 8 inches
high above the chassis and has a 2-inch diameter
hole in the front and another in the back for the
camera lens and for viewing the monitor. Cen-
tered on the monitor port in the back is 214-inch
diameter flange over which is slipped a ‘shadow-
hox” or visor which is necessary to shield off
external light when viewing the monitor. This
flange is made from a National type J30 coil
shield cut off 34-inch from the bottom. It is fixed
to the camera case by four self-tapping screws.
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The outside of the chassis, the bottom plate and
the Iconoscope and monitor mounts are painted
with dark gray Duco lacquer to give a uniform
appearance. Before applying the paint, scotch
tape was wrapped around the tube sockets ex-
tending above the chassis and around the power
and output cable connectors for protection during
the painting process. The scotch tape was left on
until the paint had dried. -

Pulse Generator Construction

The circuit of the pulse generator unit is given
in ‘Fig. 3 and the layout plan of its chassis is
shown in Fig. 4. The information given in these
two diagrams is almost completely self-explana-
tory, but a few additional suggestions may be
helpful. The circuit is essentially the same as that

given in Mr. Sherman’s description of the experi-
mental camera-modulator unit in May 1940 QST,
with two minor exceptions. In the vertical oscilla~
tor, the time-constant determining capacitor,
C11, connected between the screen and suppressor
grids, is 0.006 ufd. instead of 0.004 ufd. It was
found that the lower capacitance gave insufficient
time constant with the result that the oscillator
attempted to run at an indeterminate frequency
between 30 and 60 cycles per second. Although
this cupacitance is not especially critical, the
value of 0.006 wdid. was found to be more satisfac-
tory with condensers of usual commercial toler-
ance. The other minor modification is in the re-
sistance of Rz, the Iconoscope blanking level
adjustment. Here a resistance of 1000 ohms was
found to give a somewhat hlghcr maximum out-

l s I
~300v. o J_) (Léié.

N s P 2°J '0(;3 Kss 54
£y

T.g‘ 1 T
s = [
i
T
F 'g
II 00V,
B L@' Ly
wiv. A\ rcan)
c Pkl '
. REEE . ¢
# dcscas - oe-
! \—-—C)) “eE=3 £
—"Ry,
GNDDl
Rio
L =EcC b
G + %-c: Gov
YT = |+
Fig. 5— Power supply circuit diagram
Ty~ Camera filament transformer .(Thordarson Ryi— Thermal time delay relay, circuit-closing type
T-19¥98). {Millen No. 51006).
‘Tz — Pulse rectifier and regulator fil. trans. (Thordar- P; — Motor-type male connecting plug (Amphenol
son T-79F84). 61M10, used with No. 61-F11 receptacle on
T3 — 1100-v., 250-ma. plate transformer (Thordarson line cond.).
~_ T-19P55). P2 — 6-contact chassis-type connector (Amphenol
T4 — Iconoscope- transformer PO6F, used with Type O6M cable connector).

and - monitor-supply

Thordarson T-13R11).

Lt =~ 13-h., 250-ma. filter choke (Thordarson T-75C51).

€1, Ca2, Cs3, C4 — 20-pfd., 450-v. electrolytic filter cond.

Cs — S-nfd. 450-v. elec. filter cond.

Ce, C7 ——4-yfd 450-v. elec. filter cond.

Cs, Co — ‘.O-ufd. 450-v. elec. filter cond. ‘

Ri, Ra, R3, R« — 100,000 ohms, 2 w. (Condenser Volt-
age equalizing).

Rs — 0.5 meg., }4 w. (Regulator-control plate).

Re — 15,000 ohms, 1 w. (Regulator-control divider).

Rz — 25 000 ohms 1w (Regulator-control divider).

Rs — 10, 1000-0hm potentiometer (Output voltage ad-
just_ment).

Ry — 5,000 ohms, 1 w.

Rio — 50,000 ohms, 34 w. (Filter resistor).
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Pz — 12—contact chassis-type connector (Amphenol No.
POI12F, used with No. 012-M cable connector).

Iy — Interlock, standard plug and receptacle (Amphenol
No. 61-F1 receptacle mounted on chassis, No.
61-M1 standard plug mounted on base plate).

F1 —- Fuge (Littelfuse extractor type fuse mounting
with 3-amp. fuse).

SW1 — Double-action push switch (Hart & Hegeman

Type 80710).

Bi1, B2 — 110-v. pilot lights, with jewel colors as indi-
cated (Drake No. 75).

V.M. — Moulded bakelite twin tip jacks marked “-}-”

and “—” (For d.c. voltmeter connection).
Chassis — 7" x 17" x 3" deep, with base-plate and

cover (Parmetal No. DF-717).
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put blanking voltage to take care
of critical conditions for which
the originally specified 500-ohm
value proved to he inadequate.

In this unit individual shields
are not provided for the glass
tubes because of the metal en-
closure which is provided for the
top of the chassis. If this enclosure
is omitted, individual shielding of
the tubes should be used.

The Power Supply

The power supply illustrated
and disgramed in Fig. 5 is de-
signed to give regulated output of

200 ma. at 300 volts d.c. as well as
the necessary filament power for
the video and pulse generator
tubes, and the anode and filament
supply for the Tke and monitor.
It includes a thermal time-delay relay which
turns on the main B-supply and the supply for the
¢.r. tubes approximately 25 seconds after the fila-
ments of the video amplifier and pulse generator
tubes have been switched on. It is not necessary
to use a supply incorporating all of these features,
of course, and the simpler type described by Mr.
Sherman in May 1940 QST could be used. How-
ever, the additional features of regulation of the
full B-supply output and the time delay are well
worth the extra cost. This supply, incidentally, is
also well adapted to other purposes. The regulated
output may be taken from the volt-meter pin-
jack terminals for the operation of a receiver or
the low-power stages of a transmitter requiring
250 or 300 volts at times when the equipment is
not used with the television camera-modulator.
The additional filtering provided by the regulator
gives B-supply of exceptionally low hum content.
The construction of the power supply is ade-
quately shown by the circuit diagram and photo-~
graphs, and is entirely conventional.

Preliminary Testing

Before attempting to put the complete outfit
into operation, a few preliminary tests are ad-
visable to determine the approximate adjustment
settings of the various controls and to check the
operation of the separate sections. Having first
determined that the amplifier is in operating con-
dition, as previously suggested, the next check
should be made on the pulse generator unit. This
will be greatly simplified if a separate cathode-ray
oscilloscope is available, particularly the type
having a horizontal sweep oscillator that can be
externally synchronized. The preliminary checks
on this equipment were made with an RCA type
122-B oscilloscope.

Inter-connecting cables all should be plugged in
and the base plates of the power supply and
camera unit should be on to close the interlock
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Tran&formgrs,'h and Ti (right) are mounted underneath the power
supply chassis. Note that filter condensers connected in series are sup-
ported on stand-offinsulators.

circuit. The base-plate of the pulse generator is
left off, however, and a shorted dummy plug is
inserted in the interlock receptacle. The 80 recti~
fier in the power supply should be removed to
prevent application of anode voltage to the c.r.
circuit. The power supply should be switched on
and the main B-supply voltage adjusted to ex-
actly 300 volts by means of Rs.

The ground side of the external oscilloscope
should be connected to the pulse-generator
chassis. A test lead with a blocking condenser of
approximately 0.1 ufd. in series is connected to
the high side of the vertical deflection input. If
the oscilloscope contains a vertical amplifier, this
is switched off. The sweep oscillator of the oscillo-
scope should be on and, for the time being, 60-
cycle internal synchronization may be used.

Operation of the vertical oscillator in the pulse
generator is checked by connecting the test lead
to the screen of the 1852. With the oscilloscope
sweep properly adjusted, the pattern of the
square-topped pulse shown in Fig. 2, page 34,
May 1940 QST should appear. With the test lead
connected to the plate of the vertical oscillator
tube a saw-tooth wave of relatively small ampli-
tude should result. An enlarged version of this
same saw-tooth with reversed polarity is ob-
tained by connecting the test lead to pin No. 5 of
the pulse generator output socket. A sharp nar-
row pulse should be obtained by connecting to the
plate of vertical Sync. Amplifier 1 or the grid of
Sync. Amp. 2. Much greater amplitude and op-
posite polarity of the same wave form should
obtain with connection of the test lead to pulse
cable socket pin No. 2. The horizontal synchroniz-
ing pulses will also appear in these oscilloscope
patterns of the vertical sync. pulse, although they
will be fainter and probably not stationary. Test
lead connection to the plate of the blanking am-
plifier should show a square-top pattern with a

(Continued on page 94)



An E.C.0. Exciter with 20-Watts Output

A Stable Unit with Ganged Tuning

nY DON

I.N SPITE of the rapid increase during the
past vear or so in the number of stations making
use of the e.c.0. and other forms of non-crystal-
controlled exciters, it is safe to say that there is
less cause for complaint against signals of poor
quality now than in the eurlier days when only
a comparative few were in use. Of course, we still
have those luzy fellows who don't seem to care
what the signal sounds like so long as they are
able to flit about the bands as they please. But
most of the gang have stuck to the job until the
point has now been reached where there are hun-
dreds of transmitters on the air with self-excited
oscillators which produce signals with frequency
stability every bit as good us that obtainable
with erystal control. In cases where the oscillator
is keyed for break-in operation, results with the
.e.0. are frequently superior.

* Asst, Technical Editor, QST.

. MIX*

Most of thos2 who have succeeded in obtaining
good results have made the unfortunate dis-
covery that an oscillator which appears to be
perfect in every respect when operated by itself
cannot be depended upon to produce an accept-
uble signal when coupled to following amplifier
stages. The performance of the best oscillator
may be ruined easily by instability in a sue-
ceeding amplifier stage. [Unless unusual care in
neutralizing and the tuning of these amplifier
stages is to he taken with euch appreciable
change in frequency, thorough isolation between
the frequency-generating circuit and these stages
must be provided. Probably one of the most
common cavses of poor notes these days is an
unstable 807 or 616 in one of the doubler or
amplifier stages. The high power-sensitivity of
these tubes makes them prone to self-oscillate,
cither at the operating frequency or some para-
sitic frequercy — sumetimes at both.
With crystal control, these oscillations
may cause nothing more serious than a
bad case of key clicks and a T8 note,
but with a s.e.0., their consequences are
usually much more serious.

In the unit'shown in the photographs
the various factors which contribute
toward instability have been taken into
consideration.

The 6F6 was chosen for the oscillator
tube since it is remarkably free from
‘‘microphonies” or changes in fre-
quency caused by mechanical jarring.
It is followed by a 6L6 frequency dou-
bler to provide isolation between the
oscillator and following stages. The 802
is used in the output stage to add further
to the isolation and to provide a means
of obtaining a power output from the
unit of 15 to 20 watts or more at full
voltage — a power level comparable to
that of a power crystal oscillator. This
type was chosen in preference to the
807 as being less susceptible to parasitic
oscillations. It is considered preferable
to build the isolating and power stages
into the e.c.o. unit rather than to feed
the oscillator into existing stages of o

A steel utility box. 3 in. by 0 in. by 9 in., ix used as the chasxis.
A standard 7 by 8 xteel panel is fantened on the front. The small
knob to the left controls the vernier for smali frequency changes.
while the une to the right operates the keving switch, The xhaft of
the 61.6 padder is in front of the 802 plate padder at the rear.

2%

ind fd

transmitter which may not be designed
for the purpose.

It will be noticed from the circuit
dizgram of Fig. 1 that the grid circuit
of the e.c.0. and the plate circuits of the
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6L6 and the 802 are tuned simultanecously by a
gang of three midget condensers. These circuits
may be tuned individually by omitting C's and (s
and substituting 100-uufd. condensers for C7 and
("y. The slight additional cost of the ganging is
well worth while, however. Parallel plate feed is
used throughout to permit direct grounding of
the various tuned-circuit components. The sepa-
rate cathode winding, Ls, instead of & tap on L,
fucilitates » convenient keying circuit for the
ascillator.

The unit is designed to give output in two
bands — either the 1.7-Mec. band and the 3.5-Me.
band or the 3.5-Mc. band and the 7-Me. band,
depending upon the choice of the constructor.
The grid-circuit inductance of the oscillator and
the plate-circuit inductance of the 6L6 are per-
manently mounted and ouly the plate coil of the
802 needs changing for operating as a straight
amplifier or as a doubler. For 1.7- und 3.5-Mec.
output, the oscillator operates at 875 ke., the
616 at 1.7 Mc. and the 802 at either 1.7 or 3.5
Me. For 1.7- and 3.5-Mc. output the oscillator
operates at 1.7 Mc., the 6L6 at 3.5 Mec. and 802
at either 3.5 or 7 Mc. Fixed coils in the first two

stages facilitate an arrangement for shielding -

these stages from the output circuit and fol-
lowing amplifier stages if they are uscd.

The tuning range is adjusted so that the 1.7-
and 3.5-Mec. bands are spread over about 909,
of the dial scale. At 7 Me. only the lower-fre-
quency portion of the range is useful. However,
no difficulty should be experienced in setting
quickly within audibility of a chosen frequency —
even at the 28-Mec. harmonic. Cy4 is provided as
a handy means of setting the frequency to zero
beat or for making small frequency changes.

Although zero temperature-coefficient con-
densers are specified for the oscillator padding
capacity (Cy and Ca), an ordinary 500-uufd. mica
condenser, or one of the silvered type, may be
substituted if maximum reduction in frequency
drift is not considered important. Since the tubes
ure mounted on top of the unit and all voltage-
dropping resistor networks are external to the
unit, the variation in temperature inside the box
is reduced substantially to that of the operating
room.

The switch in the keying circuit has three
positions. In the first position, the oscillator and
616 stages operate through the key to produce a

This article describes an e.c.o. unit
which will deliver power comparable
wilth that of a power crystal oscillator.
It is designed for output at either 1.7 or
3.5 Mec. or 3.5 and 7 Mec. depending upon
the choice of coil dimensions. Change in
tuning of the output stage only is re-
quired for two-band coverage.
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Bottom view with bottom plate removed showing
arrangement of components under the chassis. The re-
movable top and bottom plates make the assembly
casy. Shielded single conductor is used for the key-
circuit leads.

monitoring signal for sctting frequency. In the
second  position, both oscillator and output
stages are keyed for break-in operation. For those
who prefer buffer keying, the third position
switches the oscillator to continuous operation,
while the 802 alone is keyed.

It may also be well to mention that the un-
usually large value of plate blocking capacity
for Cyy is required in this instance to detune a
parasitic circuit set up by the r.f. chokes in the
6L6 grid and plate circuits., The r.f. choke in the
cathode circuit of the 802 eliminated a trace of
r.f. in the keying leads.

Construction

The unit is constructed with a steel utility box
5 in. by 6 in. by 9 in. as the chassis. Both top and
bottom plates of this box are removable which
facilitates construction, since all but a few com-
ponents are mounted on the top plate. The three
condensers of the tuning gang are first coupled
together and set in place with the shaft running
along the center of the plate and the shaft of the
first condenser (C3) protruding far enough in
front for the dial. The tube sockets are then
placed in the positions shown in the photographs,
the sockets for the 6F6 and 802 on one side, and
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the 6L6 on the other side opposite the 6F6. The
coil forms and the 6L6 padder, C7, are then
placed, spacing the coil forms a half-inch or so
from the plate with spacers. The plate-circuit
components for the 802 are then arranged on top
of the base so that their mounting screws will not
interfere with the components placed below.
The plate-circuit r.f. choke and blocking con-
denser, Cys, are behind the 802 with a National
feed-through point for bringing the high-voltage
lead up through the base to the bottom end of
the choke.

Small components are then placed in the
nearest available remaining open spaces. The
National R100U r.f. chokes are convenient for
mounting in restricted space. The one fastened
on one of the mounting screws of the 6F6 socket
is the one in the 6F6 cathode lead to the key,
while the one to the side of the socket is the
plate-circuit choke. The 6L6 plate-circuit choke
is next to the 616 plate coil and the one fastened
to the 802 socket-mounting screw is in the 802
grid circuit. The horizontally-mounted choke is

in the 802 cathode circuit and the end toward the
key switch is fastened to a small insulated lug
strip, the other end being connected directly to
the cathode terminal of the socket.

The two fixed condensers, C; and Ca, which
look like resistors, are supported by their leads
connected across the terminals of C3. They are
braced against vibration by binding together at
each end with rubber bands. A stiff wire soldered
to the lead between the rotor of Cs and the top of
L is fastened to the ends of the condensers with
Duco cement to provide further bracing. Cjy is
supported by its leads between the stator ter-
minal of C3 and the 6F6 grid terminal at the
gocket. Cyg is also supported by its leads between
the top of the oscillator plate-circuit choke and
the grid terminal of the 6L6. Similarly, Cy is
suspended between the stator terminal of C7 and
the grid terminal of the 802 socket, passing under-
neath the condenser shaft but spaced from the
chassis. By-pass condensers are tucked in wher-
ever space may be found near the terminal to be
by-passed.

Fig. 1 — Clircuit diagram of the e.c.0. exciter.

G1, Cg— 250-uufd. fixed, zero-temp. Coeflicient (Cen-
tralab 816Z).

Cg —200-pypfd. midget variable
MC200M).

Cs — 15-pufd. midget variable (Hammarlund HF15X).

Cs, G"ﬁdss%ﬁ‘m' midget variable (Hammarlund

(Hammarlund

Cz - 50-gufd. midget variable (Hammarlund HF50).

(g — 50-gufd. midget variable (Hammarlund MC50S).

Co, C10 — 100-xpfd. mica.

11 — 250-upfd. mica.

Ci1z — 0.001-pfd. mica. )

Cis, Cu4, Cis, Ci0, C17, C18, C19, C20 — 0.01-pfd. paper.

J - Single open-circuit jack.

Ri1 — 1 meg., }4-watt.

Rg — 0.1 meg., }4-watt,

Rs — 400 ohms, 1-watt.

R¢ — 50,000 ohms, 1-watt.

R.f.c. — 2.5-mh. r.f. choke.

Sw — 2.circuit, 3-position switch (Mallory 32237).

L1 — 0.875 Mc. — 60 turns No. 24 enam., close-wound.
1.7 Me. --- 26 turns No. 22 d.s.c., 74-in. long.

Ig — 0.85 Mc. — 20 turns No. 24 enam., wound turn for

turn over ground end of L1, same direction.

1.7 Mc. — 9 turns No. 22 d.s.c., wound turn for
tarn over ground end of L, same direction.

Ls — 1.7 Mc. ~— 85 turns No. 30 d.s.c., tapped at 22
turns from plate end.

3.5 Me. — 37 turns No. 24 d.s.c., close-wound,
tapped at 10 turns from plate end.

L; — 1.7 Mc. —- 60 turns, 134-in. diam., 11544-in long.
(National AR160E coil with 12 turns removed,
tapped at 12 turns from plate end) (105 phys.
tapped at !/s of total number of turns from
plate end).

3.5 Mc.— 32 turns, 114-in. diam., 184¢-in. long,
tapped at 11 turns from plate end (National
ARB8OE coil with 24 turns removed, tapped at
11 turns from plate end) (26 shys. tapped at
114, of total number of turms from plate end).

7 Mc. — 19 turns, 1}4-in. diam., 1-in. long, tapped
at 8 turns from plate end (National AR40E
with 9 turns removed, tapped at 8 turns from
plate end) (8.8 uhys. tapped at 3/i of total
nuamber of turns from plate end).

Note: Li, Lz and Ls wound on Millen 1l.in. diam.

forms, no pins.
0ST for



The high-potential r.f. wiring may be
done with a few short lengths of No. 14
wire. All power wiring is done with push-
back wire laid close to the chassis and
cabled along one side to the nine-pin
male power-input plug mounted on the
rear wall of the box. Power leads for the
802 suppressor, screen and plate may be
brought up to the power-input plug but
should not be soldered to the plug until
preceding stages have been tested.

A standard steel panel, 7 in. by 8 in.
is fastened to the front end of the box.
Cs and the key-circuit switch are
mounted in the lower corners. The key
jack is mounted on the side of the box.
Shielded single-conductor wire should
be used for all key-circuit wiring from
the r.f. chokes to the key jack and
should also be used for the external
wiring from the plug to the key to pre-
vent r.f. pickup. The outside shield is
used for the grounded side of the cir-
cuit. Wiring to the key switch and jack

and to the power-input plug may be
done before the unit is placed in the
box, so that only the single connection
between the stator of the vernier, Cy,
and the top of L; need be made after
the top is fastened in place. After the top has
been screwed down, an inspection of the edges
should be made to make sure that it is secure at
all points. Any gaps between the top and the box
should be closed up with extra screws at the
proper points. :

A small metal scale is fastened to the mountin
collar of Cs and a small pointer knob provided so
that this condenser may be returned immediately
to the proper setting for each of the two output
bands. The shaft of €7 is turned with & small
screwdriver and, once adjusted, needs no further
attention for operation in either band. Output is
taken directly from the link terminals on the
plug-in base of L.

Tuning

If dimensions have been followed closely, no
adjustment of the tracking taps on Lz and L
should be required. The procedure for adjusting
for 3.5- and 7-Mec. output will be described in
detail. Adjustment for 1.7- and 3.5-Me. output
with the coils for these bands is carried out in a
similar manner. With the key switch thrown in
the last position, placing the 6F6 and. the 6L6
only in operation, the plate voltage may be
applied with the key open. This should produce
a continuous signal from the first two stages by
which the tuning range of the oscillator may be
checked with a receiver. Care should be exer-
cised in distinguishing the signal from its image
on a superhet or from blocking on any type re-
ceiver with a large receiving antenna. If the
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Top view of power supply with cover removed. All high-voltage
points are unexposed. 'The VR150’s are to the left in back of
the voltage-divider resistances which are mounted on top for
ventilation.

range of 3500 to 4000 ke. is not covered, it will
be necessary to remove a turn from L; if 4000 ke.
is not reached, or to add a turn if 3500 ke. is not
reached. Plate current to the 6F6 should run at
approximately 9 ma. with a plate voltage of 300
and screen voltage of 150.

‘The next step is that of trimming up the plate
circuit of the 6L.6. This is done with all voltages
(except heater) removed from the 802 and with a
low-range milliammeter in the external grid
return lead to ground. With the oscillator set at
or about 4000 ke., the key switch is set at the
third position and the key closed. Adjusting the
6L6 plate circuit to resonance by turning C7 with
a screwdriver should produce a reading of about
4 ma. on the grid-current meter. The oscillator
should then be tuned to 3500 ke. and, after noting
carefully the setting of Cv, it should again be
adjusted for maximum grid current. If readjust-
ment of C7 at 3500 ke. produces an increase of
grid current of more than 1 ma., the tap on Lg will
have to be readjusted. It should be moved a turn
toward the plate end of the coil, if an increase in -
the capacity of C7 is necessary to restore reso-
nance; or a turn in the opposite direction if &
decrease in the capacity of C7 is required. At
resonance, plate current to the 6L6 will run
approximately 20 ma. at plate and screen volt-
ages of 300 and 150 respectively. This stage is
not keyed and runs continuously, there being
but slight difference in the plate current whether
the key is closed or open.

Lining up of the 802 stage is done in a similar
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circuit. In this case, the circuit need
track only between 7300 and 7000 ke.,
of course. With proper coupling, the
plate current at resonance may be run
up to the rated 60 ma.

Power Supply

A proper power supply is of utmost
importance if chirpy keying and
changes in frequency with changes in
line voltage ure to be avoided.

Experience has shown that the prob-
lem of chirpy keying is most satisfac-
torily solved by the maintenance of
steady voltages on the oscillator plate
and screen. This is sometimes accom-
plished by the use of an independent

Bottom view of power supply showing line-filter and hash-filter
chokes and the meter switching. The terminal at the rear of the

chassis is for external connection to the 600-volt line,

manner with all voltages applied to the 802 and
a load of some sort coupled to the output link.
Resonance here is indicated by the customary
dip in plate current. When the circuit is tracking,
there should be but very slight difference in the
setting of (' for resonance over the entire band.
After the tracking for 3.5 Mec. has been adjusted,
the 7-Mec. coil may be plugged in the output

supply for the oscillator. In case other
stages are to be operated from the same
supply, some system of voltage regula-
tion will be found necessary in most
cases. In this case, where the 6F6 and 802 are
keyed simultaneously, regulation of the voltages
for the 6L6 plate and screen as well was found
desirable.

The powersupply unit has been designed
particularly for use with the e.c.o. exciter. Re-
ferring to the circuit diagram of Fig. 2, the
VR 150 regulator tubes provide constant voltages
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Fig. 2 ~ Circuit diagram of the power supply for the e.c.o. unit.

Cy, C2 — 0.1-ufd.-double-unit, 400-volt paper condenser.

Cxy Cg — depfd., 1000-volt filter condenscrs.

L1, L2 — Line filter chokes (Ohmite Z-20, double unit).

L3, L4 — Hash filter chokes (Millen 77866).

45--5/25 hys., 225.ma. swinging filter
(UTC-S32).

Ls—20 hys., 225-ma. stnoothing filter choke (UTC-S31).

MA — D.C.. milliammeter, scale 0-30 ma. (Triplett
type 326).

R1 —- 7500 ohms, 25-watt.

Re2 — 20,000 ohms, 100-watt, 2 slidera. One slider set at
6000 ohms between suppressor tap and ground,
other set at 12,000 ohms between scereen tap
and ground.

choke

R3 — 50 ohms, Lj-watt.
R4. Rs — 50 ohms, l-watt.
Rg — MMultiplying resistor wound with No. 28 copper
wire to give scale multiplication of 3.
R7 — Multiplying resistor wound with No.
wire to give scale multiplication of 8.
81, 82 — 110-volt signal lamps.
SWi, SW2 — S.p.d.t. toggle switches.
SWa — T'wo-gang, 5-contact switch (Mallory 13261,).
1" — Plate transformer, 000 volta d.c.. 250 ma.
(UTC.-S15).
-

'y — Kilament transformer, 6.3 volts, 5 amp., 5

0 amp. (UTC-S67).
OST for
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E.C.0. JOUNNNY

Johnny was an amateur

‘Who used an e.c.o.

He didn’t like those crystals —

'T was ““tno_hard to make them go."

“My e.c.o. ix not so bad,

1 shift it with a touch.

Why use those things called crystals?
‘I'hey cost too doggone much.”

He put the rig on forty

And tuned the e.c.o.

He'd work himself an islander,
If his bug would just go slow.

The e.c.o. was steady

(At least nat wobbling bad.)

He called himself a KA1 —-

AND SUCCESS came to our lad.

Johnny watched the mail box
And impatience tried to hide.
(‘nme finally an envelope —

Did Johnny beam with pride!

He removed a piece of paper,
But no QSL did fall;
Johnny had reached the lsland —
The (rrand-est one of all!
—= W9CEY

uf 300 for the plates of the 6F6 and 616 and 150
for the screens of these two tubes. Close regula-
tion of the voltages applied to the 802 is not
required. Screen and suppressor voltages of ap-
proximately 250 and 100 respectively are ob-
tained from the voltage-divider resistance 2.
Precaution against the pickup of r.f. through
the supply line or power supply itself or leads to
the r.f. unit has been taken by the use of an r.f.
filter in the iuput line, a shielding cover and
shielded 8-wire cable hetween power-supply and
r.f. units. A milliammeter and switch are pro-
vided for echecking the various currents and
signal lamps and switches for the filament- and
plate-supply ecircuits. The shield of the cable,
connected to pin No. 1, is used for the ground,
negative high-voltage and one side of the fila-
ment circuit. The cable plugs into a 9-prong
Amphenol female outlet set in one end of the
chassis. Since the power-supply has a rating of
250 ma. and the total current drawn by the e.c.o.
unit will be somewhere between 100 and 125 ma.
at full load, another stage requiring 100 to 150
ma. at 600 volts may be operated from this
supply, and an external terminal for this purpose
has been provided at the rear of the chussis.

T'he resistors, Rs, Rs, L5, £0s and R7 are shunts
for the 30-ma. meter. Rs and K7 are multiplying
resistors to increase the range of the meter to
90 ma. for measuring the 802 plate current and
to 240 ma. for measuring the current in the lead
to the external circuit. These two shunts are
wound on a short length of fibre rod 4-in. in
diameter.

At some sacrifice in voltage regulation of the
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supply to the 802 and loss of independent control
of filament and plate voltages, a suitable supply

~ may be built at a lower cost. 71 and T'» may be

replaced by a single combination transtormer
delivering 600 volts u.c. each side of center, 200
ma. for the high-voltage winding and having
6.3-volt, 3-amp. and 5-volt, 3-amp. windings for
the filaments. A suitable transformer is the
UTC-841. The filter chokes may be replaced by
a pair rated at 120 ma., such as the Thordarson
T53C19, and the 866 Jr. half-wave rectifiers by a
single type 83 full-wave rectifier. Condenser
input will be required and a double-unit 8-ufd.
450-volt. electrolytic condenser with the sections
connected in series may be used. Cy and Cy may
be replaced with 600-volt 8-ufd. electrolytics.
The chassis cover may in many cases be elimi-
nated if the power supply is kept well removed
from r.f. fields. The hash-filter chokes may be
dispensed with if no interference from rectifier
hash is experienced, although they are good
insurance against roughening of the oscillator
«ignal from this source.

Should the full output from the 802 not be
required, a power supply of considerably lower
voltage might be used. If a voltage lower than
300 is used, the voltage regulator tube hetween
the screen tap and ground should be changed to
4 VR75.

Massachusetts State Convention

{New England Division)
Boston, Mass.. October 5th

MaE Massachusetts State Convention will
be held at the Hotel Bradford, Boston, on Satur-
day, October 5th, under the auspices of the Fast-~
ern Massachusetts and South Shore Radio Clubs.
A fine array of speakers, lots of prizes, contest,
mectings and a real turkey supper with all the
fixings make up the program. Among the demon-
strations will be featured the latest in television
and frequency modulation and it is worth making
the trip just to sec the exhibits. Registration fce
is $1.00. Combined banquet and registration is
$2.50. For tickets and information write Robert
Williamg, W1JOYX, 105 Harvard St., Newtonville,

) \ .
lowa State Convention
(Midwest Division)

Council Bluffs., Iowa, October
ath=-6lh

THE two-day convention program of the
Iowa State Convention, scheduled for the Hotel
Chieftain, Council Bluffs, October 4th and 6th, is
filled up completely with excellent speakers on
{Clontinued on page 40)
)
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Atlantic Coast Amateurs Render
Emergency Service

Souih Carolina-Georgia Hurricane and Virginia Flood Disrupt
Wire Services

O~ Avcusr 1lTr the South Atlantic
Coast was struck by the worst tropical hurricane
in several years, leaving in its path death, wrecked
property, flooded highways and crippled commu-
nications.

During the period August 14th to 17th, inces-
sant rains overloaded the rivers of Virginia and
their tributaries with muddy water that crested at
record or near-record peaks and flooded communi-
ties in various sections of the state.

In both cases amateur radio, although handi-
capped by initial unpreparedness and lack of or-
ganization in some cases and without facilities
near critical points in others, provided valuable
communications links while wire lines were down
or badly overloaded.

The whole section of the South Atlantic coast
from Norfolk, Va., to Jacksonville, Fla., felt the
force of the hurricane. Communications facilities
generally were disrupted, numerous towns in
Georgia and South Carolina being cut off.

Amateurs of Charleston, S. C., received the
hurricane warning early Sunday morning, August
11th. The Charleston Amateur Radio Club was
mobilized and functioned as a unit, led by its
president, E. Linwood Sykes, W4AFQ.

Lacking emergency-powered equipment, their
first thought was to find a location where power
might be made available. Through James Gantt,
W4DFC, & South Georgia Power Co. employee, &
location adjoining the steam plant was provided,
with the promise that a special temporary power
line would be run to it.

These arrangements completed, the ham crew
proceeded to wade through two blocks of waist-
deep water carrying receivers and the transmit-
ters of W4DFC and W4CYS. After getting the
transmitters set up and antennas erected, they
learned that the power company was unable to
run the promised temporary line because of high
winds — the velocity at this time being in the
vicinity of 75 m.p.h.!

A quick check disclosed another nearby build-
ing containing a sub-station, with power already
available. The equipment was moved again, and
set up on the second floor of this building. The
wind was blowing water from the river in sheets,
but Joe Allikas, W4EOR, succeeded in getting
antennas up in short order.

Charleston On the Air

It was 4:20 p.M. when the 7-Mec. transmitter
finally got on the air and an attempt was made to
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keep pre-arranged schedules with W4FEC and
NAO. But by this time power was off in Savannah
as well, and no contact was made. W4GU aided in
the unsuccessful attempt to raise W4FEC. Fi-
nally NAO was worked, but the QRM was too
bad on 7 Mec. so the transmitter was shifted to
3505 and traffic began to move. This was at 5:30
P.M.

Shortly thereafter, W4CUS was placed in op-
eration on 160-meter ’phone, working into the
South Carolina Emergency Net. Dr. T. W. Zeig-
ler, W4PG-W4CUS, had brought this transmitter
and his receiver in from his summer home at
Folly Beach early Sunday morning. The first
contacts were made on 1960 ke. with W4EZF and
W4BPD, transmitting a message to Charlotte,
requesting three line crews for the Power Com-
pany.

"Telephone service all around was out of order,
lines and poles having been blown down in the
high winds, and to deliver messages it was neces-
sary to wade through wind-whipped tidewater
filled with rushing debris that tore clothing and
bruised bodies. Cars parked two blocks away then
took messages to their destinations.

Later a delivery channel was arranged by
scheduling the police emergency station over
W4CUS on 1.7 Mec. The regular police transmit-
ter, WCPD, was off the air, but Alexander Me-
Gaillard, W4GOQ, and W4PG-W4CUS had
rigged a low-power battery-operated transmitter
that enabled the police to keep in touch with their
cruisers.

By the next morning some telephone and tele-
graph wires were back in commission, and power
had been restored in the center of the city. That
night operation at home stations was resumed.

Approximately 500 messages were handled,
including Red Cross, press, power and telephone
company traffic, and personals., W4CUS had a
total of 300.

24 Hours Without Food

In addition to those mentioned, the Charleston
crew included Carlton Claussen and Henry Couch
of the N.C.R., and P. M. Clements, Jr., and Wil-
liam Peecksen, who assisted W4CUS, Other than
one sandwich and a cup of coffee, the whole gang
was without food or rest from 9 a.m., Sunday,
until Monday morning.

Following the restoration of power and tele-
phone service, W4EDO/WUIA and W4DXF
offered service to Western Union and others.
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Stations who assisted in one way or another
include W4EZF, W4BPD, W4FVE, W4EOZ,
W4FNC, W4EJK, W4EGH, W4CSP, W4GLX,
W4KZ, W4ANU, W4MY, W4FHE, W4ERG,
W4EXX, W4GCJ, W4BJU, W4DQV, W4EXJ,
W4GFP, W4GKD, W4EXH, W4FNS, W4FWV,
W4DVK, W4AZT, W4FMZ, W4DLX, W4AGI,
W4ACZ, W4ASR, W4GGD, W4EHF, W4FWO,
W3GTS, W1FOF, W9SXP. Most of the traffic
from W4CUS went through W4EZF, who turned
it over to W4BPD. Red Cross traffic for Wash-
ington was relayed cross-band to W4AZT on 75
meters, who made delivery to W3ZD in Wash-
ington.

Generally speaking, the amateurs performing
this work received adequate official credit and
praise. In one case, however, they received
‘““credit” that was undeserved. The Governor of
South Carolina, in a radio broadecast (which for-
tunately went unreported by the press), referred
to “unfounded lies” transmitted by amateur
radio. The particular rumor referred to was not

transmitted by amateur radio but over one of’

the local b.c. stations, operating on its mobile
frequency of 1670 ke. If nothing else, the incident
serves to emphasize that in an emergency only
reports signed by an authorized official should be
released, and that estimates of death, damage,
ete., should be avoided.

By Truck to Savannah

At Savannah, W4FEC and W4EWY were ap-
parently forced off the air by power failure. W. F,
Morehead, W4GDY, and Howard Patterson, a
prospective ham, were dispatched to. that city
with a portable station under the call WUGU
from the C.C.C. Radio School at Fort McPher-
son by the Corps Area Signal Officer. The station,
which utilized an Army truck for transportation,
included two RME 69 receivers, a T21-T55
transmitter, two 1-kw. d.c. generators and two
rotary converters.

Heavy rains and high winds which blew trees
across the roads impeded their progress, but with
the assistance of Highway Patrolmen they eventu-
ally arrived in Savannah — where the truck
broke down within twenty feet of W4GDY’s
home! After being towed to Fort Screven, they
were in operation within 45 minutes after arrival.
A considerable quantity of official and personal
traffic was handled during the next three days,
and W4GDY was commended by Army officials
for setting up and maintaining communications
under such adverse conditions.

The base station for WUGU at Fort McPher-
son, W4GSO-WUGA, was operated by W4BRF,
W4GSO and W4GFJ.

Firginia Flood Threat

The flood in Virginia resulted from unprece-
dented heavy rains that drained from the steep
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hillsides of the mountainous interior and choked
narrow canyons with yellow water.

The first community to experience a communi-
cations emergency was the little town of Galax,
at the foot of the Iron Mountains, where rushing
torrents left 800 of the town’s 2500 population
homeless. All wires were down except some power
lines between Galax and Pulaski. Vernon W. Hin-
ton, W3AAF, in Pulaski, although inactive for
several years, got his station on the air. Tele-
phones were connected to the power line, and
Galax was again in contact with the outside
world. W4DWB and W3EHZ did an efficient job,
serving as outlets to Richmond and Washington.
The circuit operated on August 14th and 15th.

Richmond and other large cities in Virginia had
a bad scare, but that was about all. On the after-
noon of August 15th, the Associated Press called
S. C. M. Frank 8. Anderson, Jr., W3GWQ, and
requested that he arrange for the handling of their
traffic if it became necessary. W3ALP, W3CLD,
W3ICL and W3GRU were lined up, and all stood
by for the entire period, but fortunately all lines
to the major cities remained intact.

Up the James River, however, it was another
story. The town of Columbia, 50 miles up the
river, was hard hit. Since the river level at this
point is used as an indicator of the flood stage at
Richmond, communications between the two
points was considered especially vital. On the
afternoon of the 16th it was apparent that the
lines would not hold out much longer.

Amateurs Serve Weather Bureau

At the request of the UJ. S. Weather Bureau,
Rudolph W. Raabe, W3ZU, and Leo W. Huck-
step, W3BSM, went to Columbia with portable
equipment in a station wagon provided by the
City of Richmond. They took with them a 1-kw.
gas-driven generator loaned by WRVA for use in
event of power failure.

On their arrival the Town of Columbia gave
them the use of the Community Hall, where they
set up the stations. W3ZU came on the air at
10:18 p.M. on the 16th, on 75-meter ’phone, and
W3BSM at 6:10 a.m. on the 17th, operating
WAHM (WRNL’s portable) on 2022 ke.

Sanford Terry, Jr.,, W3AGH, on 80-meter c.w.
served as Richmond contact for W3ZU, while
W3GWQ was W3BSM’s outlet. At one time
Richmond lost contact with W3ZU and for about
three hours W3BSY relayed the traffic. Schedules
were maintained at regular times, transmitting
water level readings and other traffic.

W3AMB served as relief operator at W3GWQ.
W3AJK went to Columbia the night of the 17th
as relief for W3ZU and W3BSM.

During the period a variety of favorable publi-
city was obtained for amateur radio. The Rich-
mond papers carried stories mentioning amateur
work each day of the crisis. WRVA carried plugs

' (Continued on page 7€)
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SUNDRY NOTES

MHE schooner ‘Morrissey,” WHFZ and
W10XDA, is authorized to communicate only
with those amateurs who are specifically so
authorized. ¥.C.C. has issued amendments to its
Order No. 72 to give this authority to W2USA,
W2AVO, W2APT, W3HZH, W8HP and W1AW.
.. . Wesuppose youread in the papers that F.C.C.
extended the date for complying with the order
about citizenship and fingerprints to September
15th. . . . If you know any would-be hams who
took their examinations in June or July without
filing proof of citizenship, and who haven’t
heard anything about the latter requirement
tell them about it and suggest that they get the
necessary forms from nearest F.C.C. office and
send them to Washington with an explanation of
the circumstances, asking that the showing be
attached to their application for license. . . . It
is unofficially reported that the Italian govern-
ment has announced the postponement of the
International Telecommunications (onference
scheduled for 1942. ... On June 10th the
Philippine Department of National Defense pro-
hibited foreign communication by KA amateurs
except with W and K hams. F.C.C. Order No. 72
permits us to communicate only with those KA’s
who are U. S. citizens. (A Filipino is 4 ‘‘national”
of the United States, but not necessarily a citi-
zen.) Thus the unhappy condition exists that a
KA amateur who is not a U. 8. citizen may com-
municate only with other KA stations. . . .
F.C.C. has prepared a proposed amendment to
the Communications Act providing for the
‘“registration” of radio transmitters. The purpose
is to facilitate checking upon the transfer of trans-
mitters from one owner to another, particularly
to owners who have no business possessing the
equipment. More later.

JOBS AVAILABLE

IN ADDITION to enlistments in the Army
and Navy as radio operator or mechanic, several
branches of the government have needs for radio
personnel that will interest amateurs. The most
interesting and important of these continues to
be the F.C.C. monitoring jobs.* Many scores of
amateurs have applied and are being taken into
the service. See page 23 of September QST for
the general outline and consult your director or
SCM for further particulars. There are two
pay grades at $1620 and $1800 per year. Don’t
be scared off by the questions in the application
form about commercial experience. That is just

" *Flash! F.C.C. just advised us that the operator jobs are
all filled; no more applications wanted. Amateur response
was great; they are very pleased.
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an old form they had on hand; the F.C.C. really
wants amateurs.

Transfer of F.C.C. field personnel into the new
monitoring organization is leaving vacancies as
inspector in the regular establishment. They
will need perhaps a hundred each of what they
call radio monitoring officers at $3200 a year and
assistants at $2600. Amateur experience does not
count in these jobs; considerable technical edu-
cation and experience are required, as well as 25
w.p.m. Clivil Service Announcement No. 91
contains the dope. Interested amateurs who may
possess the qualifications should write for a copy
of the announcement.

The National Youth Administration wants a
hundred radio instructors. The requirements are
the possession of a first-class radiotelegraph or
radiotelephone license and some experience in
building and operating equipment, plus a Class-
A amuateur ticket. Pay will vary in different states
between $1500 and $1800. Service generally will
be at a resident camp, where board and lodging
will be available cheap, but may be at a state
administrative office. The duty is to train youths
in code and theory to qualify as Class A amateurs
and as third-class-or-better commercials; also to
supervise the building of gear for public agencies
such as state police, state universities, etc. Appli-
cations should be made to your State N.Y.A.
Administrator or to R. R. Burton, N.Y.A. Radio
Engineer at Washington.

We have incomplete information that the
(livilian Conservation Corps desires a thousand
instructors in radio operation and maintenance,
one to each camp. It is proposed that these in-
structors make their permanent living quarters
in or near the camp, have a teaching schedule of
44 hours per week, and be subject to call through-
out the day and night. The contemplated salary
i3 $2000. At this writing we have not received
the specifications of eligibility or procedure, but
we’ll spread the word by broadcasts and bulletins
as soon as it is known.

ELECTION NOTICE

To all members of the American Radio

Relay League residing in the Central,

Hudson, New England, Northwestern,

Roanoke, Rocky Mountain, Southwestern

and West Gulf Divisions:

You are hereby notified that, in ac-
cordance with the constitution, an election is
about to be held in each of the above-mentioned
divisions to elect both a member of the A.R.R.L.
Board of Directors and an alternate thereto for
the 1941-1942 term, except that in the case of the
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Southwestern Division the election will be for an
alternate only and in the case of the West Gulf
Division will be for dircetor only. Your attention
is invited to Sec. 1 of Article IV of the constitu-
tion, providing for the government of A.R.R.L.
by a board of directors; Sec. 2 of Article 1V, and
By-Law 12, defining their eligibility; and By-
Laws 13 to 24, providing for the nomination and
election of division directors and their alternates.
Copy of the Constitution & By-Laws will be
mailed any member upon request.

Voting will take place between November 1
and December 20, 1940, on ballots that will be
mailed from the headquarters office in the first
week of November. The ballots for each election
will list, in one column, the names of all eligible
candidates nominated for the office of director by
A.R.R.L. members residing in that division; and,
in another column, all those similarly named for
the office of alternate. Each member will indicate
his choice for each office.

Nomination is by petition. Nominating peti-
tions are hereby solicited. Ten or more A.R.R.L.
members residing in any one of the above-named
divisions may join in nominating any eligible
member of the League residing in that division as
a candidate for director therefrom, or as a candi-
date for alternate director therefrom. No person
may simultaneously be a candidate for the offices
of both director and alternate. Inasmuch as the
hy-laws were recently amended to transfer all the
powers of the director to the alternate in the event
of the director’s death or inability to perform his
duties, it 7s of as great importance to name a candi-
date for alternate as it i3 for director. The following
form for nomination is suggested:

Executive Committee
The American Radio Relay League
West Hartford, Conn.
We, the undersigned members of the
A.R.R.L. residing in the...................
Division, hereby nominate................

.......... sof ................, as a candi-
date for DIRECTOR; and we also nominate
.......... sof ................, as a candi-

date for ALTERNATE DIRECTOR: from
this division for the 1941-1942 term.
(Signatures and addresses)

The signers must be League members in good
standing. The nominee must have been both u
member of the League and a licensed radio amna-
teur operator for a continuous term of at. least four
years immediately preceding receipt by the
Secretary of his petition of nomination, except
that a lapse of not to exceed ninety days in the
renewal of the operator’s license and a lapse of not
to exceed thirty days in the renewal of member-
ship in the League, at any expiration of either
during the four-year period, will not disqualify
the candidate. He must be without commercial
radio connections: he may not he commercially
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engaged in the manufacture, selling or renting of
radio apparatus normally capable of being used
in radio communication or experimentation, nor
commercially engaged in the publication of radio
literature intended, in whole or part, for consump-
tion by licensed radio amateurs. Further details
concerning eligibility are given in By-Law 12,
His complete name and address should be stated.
The same requirements obtain for alternate as for
direetor. All such petitions must be filed at the
headquarters office of the League in West Hart-
ford, Conn., by noon E.S.T. of the 20th day of
October, 1940. There is no limit to the number of
petitions that may be filed on behalf of a given
candidate but no member shall append his signa-
ture to more than one petition for the office of
director and one petition for the office of al-
ternate. To be valid, a petition must have the
signatures of at least ten members in good stand-
ing; that is to say, ten or more members must
join in executing a single document; a candidate is
not nominated by one petition bearing six signa-
tures and another bearing four. Petitioners are
urged to have an ample number of signatures,
since nominators are frequently found not to be
members in good standing. It is not necessary that
a petition name candidates both for director and
for alternate but members are urged to interest
themselves equally in the two offices.

Present directors and alternates for these
divisions are as follows: Central Division: direc-
tor, R. H. G. Mathews, Chicago; alternate, E. W.
Kreis, WOHRM. Hudson Division: director,
Kenneth T. Hill, W2AHC; alternate, Robert M.
Morris, W2LV. New England Division: director,
Percy (. Noble, W1BVR; alternate, Russell
Bennett, W1GTN. Northwestern Division: direc-
tor, Ralph J. Gibbons, W7KYV; alternate, W. N.
Wintler, W7KL. Roanoke Division: director,
H. L. Caveness, W4DW; alternate, J. Frank Key,
W3ZA. Rocky Mountain Division: Glen R.
Glasscock, WOFA; ualternate, (. W. Durece,
WOEIIL. Southwestern Division: alternate and
acting director, John E. Bickel, W6BKY. West
Gulf Division: director, William A. Green,
W5BKH. A special election is already in process
to choose a Southwestern Division director. A
‘West Gulf Division alternate having been elected
earlier this year to serve also the 1941—42 term,
there is no election this autumn for that office.

These clections constitute an important part
of the machinery of self-government in A.R.R.L.
They provide the constitutional opportunity for
members to put the direction of their association
in the hands of representatives of their own
choosing. Members are urged to take the in-
itiative and to file nominating petitions immedi-
ately.

For the Board of Directors:

K. B. WARNER,
Secretary
August 1, 1940
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¢‘] have myself seen further developments of the subject-matter of this article which are
simply amazing. The adaptation of these methods and gear to ham radio would open a field
of tremendous interest. I advise every ham to follow these developments carefully in the
articles which will run in future issues.’” — George W. Bailey, WIKH, President, A.R.R.L.

(Centimeter
Waves
Coming Up!

M.I.T. Research Produces 700-Mec. Gear

HOW would you like to have a signal
squirter with a beam only 20° wide and no second-
ary lobes? Or an antenna with a power gain of
50 over a dipole? Sounds pretty good, doesn’t it?
Such things may be in the offing for amateurs in
the near future, it appears from the results of re-
search being carried on at the Massachusetts In-
stitute of ‘T'echnology at Cambridge, Mass. Over
the past three years, the Instrument Landing Re-
search at M.LT. sponsored by the Civil Aero-
nautics Authority has been carried on to uncover
better ways and means of landing aircraft in foggy
weather. The equipment developed makes use of
a frequency of approximately 700 megacycles
(A =42 cm.).

'The idea underlying the project is the provision
of a straight-line landing path, for airplanes to
follow, by sending up two overlapping beams, one
above and one below the path, and two more
beams, one to the right and one to the left of the
path, modulated at different frequencies so that
they may be distinguished at the receiver. The
region in the intersection of the four beams where
they are all the same intensity provides an ‘‘on-
course’’ indication at the receiver in the airplane.
Since one of the beams has to lie below the glide
path, which is 3° to 10° above the horizon (usually
the former), it is necessary to produce very sharp
beams. It is desirable to use ultra-short wave-
lengths in order to get the necessary sharp beams
with reasonable antenna size.

With the 42-cm. wavelength, it was found pos-
sible to use horn antennas only 10 feet high, 214
feet wide and 25 feet long to obtain sharp enough
beams. The illustration shows these horns with an
airplane making a test approach on the glide
path. The ground equipment consisted of two
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“standpipe” oscillators using concentric-line tun-
ing elements with Western Electric 316-A tubes
and associated power supply and modulation
equipment. The set-up in the airplane was a sen-
sitive, stable superheterodyne receiver using an
acorn tube oscillator and a diode as a mixer tube.

Of course the whole trick is the use of ultra-
super-short wavelengths to get the required di-
rectivity. We thought you would be interested in
hearing gbout some real use being made of the
““useless” ultra-short waves. Incidentally, work is
proceeding on adaptations of some of the ap-
paratus to ham construction — and pocket-books
~—and it will appear in an early issue of QST.

The Blind-Landing gang directed by Professor
Bowles, who is in charge of the Electrical Com-
munications Division, has been under the super-
vision of Professors W. L. Barrow and W. M.
Hall, both ex-hams, and includes Lewis, W1LKV
(ex-W9AOG); Kerr, WOHRX; Mieher; Weiss,
W2INQ and Zimmermann, WOFZJ.

More dope to come! One-and-a-quarter meters
will soon be long-wave stuff!

-—F. D. L.

/.- AND NOW

0’ THE STorY
OF NELLIE GWiTZ,
GIRL INTERNE !

EARPHONES STILL HAVE THEIR ADVANTAGES ~—
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Here is a description of an oscil~
loscope with all the trimmings that
will allow you to make practically
any kind of measurement these
handy gadgets can malke.

¢

A view of the front panel shows the simplicity
of the layout. A description of the controls will
be found in the text.

¢

A Complete Oscilloscope Using the 902

Inciuding Auxiliary Amplifiers and Provision for Magnetic Deflection

BY DONALD GREEK®*

Tmc usefulness and flexibility of the
cathode-ray oscilloscope as a laboratory and test
instrument is sufficiently well known and requires
no elaboration here. The advent of the low-priced
and low-voltage oscilloscope tubes such as the
one-inch 913 has added other advantages which
have greatly extended oscilloscope use. The pages
of QST in the past have carried many descriptions
of such instruments.

The greatest advantage of tubes of the 913
type is the low voltages required which makes
possible the use of ordinary receiver transformers
and other components. However, although en-
tirely suitable for many applications, the small
screen of the 913 is a disadvantage that makes
the construction of an elaborate and complete
oscilloscope with this tube hardly worth while.
On the other hand, the 902 two-inch oscilloscope
tube combines the advantages of low-voltage
operation and larger screen size, together with
several other advantages. In addition to the
screen area being four times that of the 913, the
deflection sensitivity of the 902, for the same
anode voltage, is more than twice as great.
Also, the all-glass construction of the tube
permits magnetic deflection which is not
possible with the 913. Thus with the 902 it
becomes possible to design a complete
oscilloscope capable of doing practically
anything the more larger tubes will do.
The purpose of this article is to describe
such an instrument.

In order to provide for as complete an in-
strument as possible, the following require-
ments have been considered as essential;

(1) Linear sweep circuit.

(2) Horizontal amplifier.

(3) Vertical amplifier.

* 2201 Walton Ave., New York City.
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(4) Spot positioning,

(5) Provision for magnetic deflection.

(6) Grid amplifier and provision for grid

modulation.

(7) Suitable switching and control arrange-

ment.

With spot positioning it becomes possible to
use a small screen almost to the same advantage
as a larger one, since any particular portion of the
trace being studied can be made to fill the entire
sereen,

In addition to electrical requirements, com-
pactness and reasonable costs are essential.

The Circuit

Seven tubes, including the 902, are used in the
’scope to be described. The sweep circuit utilizes
a 6J7 and 884, the amplifiers used 6J7’s, and
type 80’s are used as rectifiers.

The positive side of the high voltage for the 902
is at ground potential, as is conventional, and the
various voltages for the tube are'obtained from the
bleeder resistor made up of Re, Ra, Ra, I, Rs.

'The tube can be removed from the cabinet for special applica-
tions where complete freedom from stray magnetic fields is

required, or where magnetic deflection is to be used.
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In order to move the spot -
completely across the tube,
which is the function of the

g
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spot-pogitioning controls R
and Rg, both pusitive and
negative bias voltages must
be applied to the horizontal
and vertical plates. For this
reason the connection be-
tween K5 and Rg is placed
at ground potential. Thus
points along 7 and Rg can
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show either positive or nega-
tive potentials with respect
to ground, depending upon
their settings. High resis-
tances Rgand K10, connected
in series with the plates, are
necessary to maintain the input impedance of the
oscilloscope high and relatively constant regard-
less of the settings of the spot-positioning controls.

In order to allow for grid modulation, R, is
placed in series with the grid lead and an 0.1-ufd.
condenser serves for grid coupling and also by-
passes any line-frequency valtage which might
find its way into the grid circuit.

The sweep circuit is conventional, with the ex-
ception of resistance synchronization control he-
ing used instead of the customary transtormer.
The 884 generates the suw-tooth sweep voltages
while the 6J7 acts as a current-limiting pentode
to insure linearity,

The loads of the horizontal and vertical ampli-
fiers are combined resistance and inductance, to
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Fig. 2 — Detail of the panel arrangement and the necessary dimensions.

increase the high frequency response. Separate
bleeder resistances are used in the amplifiers to
reduce interaction.

In place of the usual fixed deflection-plate
shunting resistances, potentiometers Rjg and Reo
are used. These controls allow strong signals to
be fed directly to the deflection plates and elimi-
nate the possibility of distortion through the
amplifiers. In addition, the potentiometers allow
the control of d.c. signal values.

Construction

The whole unit is built upon a 7- by 13- by
2-inch Ele<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>