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"[T IS impossible to give in a small
1 space a comprehensive description
of the Radio Amateur’s Handbook.
The best we can do is to point out a
few highlights.

It is the only really authoritative
guide to Amateur Radio. First pub-
lished in 1926, it has run through ten
editions and fifteen printings. A total
of over one hundred and ninety thou-
sand copies have been sold. The cur-
rent Tenth Edition is a complete
revision. It has been almost entirely
rewritten and it incorporates large
amounts of new material and new
illustrations. The Handbook has 240
pages and 230 illustrations. It is the
work of the entire headquarters staff
of the American Radio Relay League.

As an example of the thoroughness |
with which the Handbook treats each
branch of the subject of Amateur
Radio, suppose we examine the chap-
ter headed, “Planning and Building
Transmitters.” We find the following
subjects discussed: Types of Trans-
mitters, Self-Controlled Oscillator Cir-
cuits, Frequency Stability and Effi-
ciency, the Crystal Controlled
Oscillator, Crystal Cuts and Grinding,
the Crystal Oscillator Circuit, Crystal
Mountings, from Oscillator to An-
tenna, Neutralizing, Transmitting
Tubes, Planning the Transmitter,
Building a Transmitter, Construction
of the Set, Tuning the Transmitter,
Coupling the Antenna, Using Two
Tubes, a Push-Pull Transmitter, an
Alternative Design, Building an Am-
plifier, Excitation for the Amplifier,
Tuning and Neutralizing, Oscillator-
Amplifier Combinations, a Crystal-

Controlled Transmitter, Tuning the .

Crystal Transmitter, Operating the
Doubler, a 100-Watt Transmitter,
Other Combinations, a Single-Tube
Amplifier, Push-Pull for High Power,
Meters, Transmitter Assemblies,
Other Bands, Condensers, Unsteady
Signals. Forty-one illustrations appcar
in this chapter — and two tables, one
of tubes and one of coil specifications.

The Handbook is composed of six-
teen chapters, each treating a par-
ticular subject in this same detail. The
chapters are: “The Story of Amateur
Radio,” *‘Getting Started,” “‘Elec-
trical Fundamentals,” ‘“ Radio Funda-
mentals,” ““Receivers,” *Frequency
Meters and Monitors,” *Planning
and Building Transmitters,” “Radio-
telephony,” “TUltra-High Frequency
Work,” “ Power Supply,  *‘Keying and
Interference Elimination,” *Anten-
nas,” ‘*“ Assembling the Station,” “The
ARR.L. Communications Depart-
ment,” “Operating a Station,” “ Mes-
sage Handling.” An Appendix contain-
ing a great quantity of useful data and
a complete index complete the book.




"TONE COMPENSATION—pioneered by Allen-Bradley

ORDINARY Volume Control
without Tone Compensation

Curve No. 1 illustrates how all frequencies
are equally . aftenuated when the volume
is reduced with- the ordinary type of volume
control. Due to the characteristics of the ear,
the low and high frequency tones are re-
duced in loudness much more than the
micdle register.

Volts across pr:ma
of specher transformer

‘Hence, at low levels a radio set
with this type of control sounds thin
and unsatisfactory—a common fault
of most radio receivers.

Bradleyometer Volume Control
with Tone Compensation

The Allen-Bradley Compony has pioneered
an ounroridmg improvement in audio volume
control. It is the Tapped Bradleyometer_:
““ghich does not attenuate all frequencies™
equully as shown in curve 3, and therefore
susf,ams the lo ess of the low and -high
freQuenc.rfones af “reduced volume. See
curve 4.
With Brcdleyomefer control, the re-
<scaiver quality is sustained at low as well as
high levels.
~Allen-Bradley engineers will gladly co-
operate with set manufacturers in designing
low-level tone compensation systems.

" Allen- Bradley Reslsfors

The Choice of the World's ‘Largest Radio Manufacturers
BRADLEYUNITS BRADLEY SUPPRESSORS <. %

Bradley Suppressors are special
solid molded retistors, used by
prominent car manufacturers to
provide individual resistors for
each spark plug ond forthe
common cable to the distributor
on radio-equipped cars.

They increase the resistance of
the high tension ignition system

Bradleyunits are the solid
molded fixed resistors used by
the largest manufacturers of radio
receivers. Their production repre-
sents years of pioneering research
in the production of stable, fixed
resistors.

Bradleyunits are made in five

sizes, with or without leads, and : and minimize the disturbing oscil-
ore R.M A.color-coded forresist- " |- - Jations in the ignition circuit which
ance value identification. Do not interfere with.the radio receiver
risk the reputation of yoir re- in the car.When used with suitable

‘caiver with poor resistors. Use : by-pass condensers in other parts
Allen- Bradley resistors and forget of the circuit, shielded ignition
your resistor troubles. cables are unnecessary.

'ALLEN-BRADLEY| COMPANY, 108 W. Greenfield Ave., Milwaukee, Wisconsin

.
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HE “PRQO" is complete. No extras
to buy. Built-in power supply.
tuning at all frequencies.

Band-spread
Four sets of coils (included) cover all bands
from 20,000 k.c. to 1,500 k.c.

The only professional short-wave receiver
using Litz-wound L.F. transformers tuned by
AlR-dielectric, lIsolantite-insulated con-
densers, the “"PRO" has greater selectivity
and sensitivity. Peak efficiency not affected
by weather or atmospheric conditions.

“Single-Signal” Reception

Razor-like sharpness of the L.F. amplifier, in con-
nection with a new tuned beat-frequency oscillator,
gives the improved '"PRO" a remarkable approach
to ‘‘single-signal" selectivity. A quartz crystal
filter is readily adaptable.

For greater output and complete elimination of
hum, the new 2AS5 three-watt heater-type pentode
is now used in the output stage.

The above are exclusive features. Standard
features include electron-coupled oscillators; band-

MAIL COUPON FOR DETAILS

HAMMARLUND MANUFACTURING CO.
424 W. 33rd St., New York

— Check here for General Catalog. — Check here for
folder on new Air-Tuned L.F. Transformers. — Check here
for new booklet describing the **'PRO"" in detail.

Name........ T R R

Address. . .ooevveiiiiiiiiieriiiiiiiiireiiiareianas

COMET "PRO’

- COMPLETE
LOWER FI;IAL CosT
GREATER ;ELECT IVITY
"SlNGLE-SIG:lAL" EFFECT

“AIR-TUNED" T.RANSFORMERS

BAND-SPRE’A\D TUNING
PROFESSIONA.L STANDARDS

°

spread tuning on all amateur, police, transport
and similar bands; uniform “I{-microvolt
sensitivity and 10-kilocycle selectivity through-
out the range; high signal to noise ratio;
phone or loudspeaker operation; adaptable
for either transmission line or standard antenna
systems.

Built to professional standards” for exacting
services regardless of cost, the 'PRQ" is used
by armies, navies and commercial companies
throughout the world, and is giving faultless
performance every day in the year.

These New Hammar-
lund * Air-Tuned” L.F.
Transformers are
available for replace-
ment in former
COMET models, or
for markedly im-
proving other super-
beterodynes.

Aammariund

PRECISION

Fore Bettern Radio l
PRODUCTS
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You Can Use the
World’s Finest Resistors
on EVERY Job!

I@)C PRICES REDUCED

UBSTANTIAL price reductions on IRC Metallized Resistors and
Kits as well as 5- and 10-Watt Power Wire-Wound Resistors and IRC
Motor Radio Suppressors become effective March 15th — a step which
means breaking down the last barrier to enable service men to standard-
ize on the world’s finest and best known line.

No longer is there the slightest excuse for using
Resistors of questionable performance “just be-
cause they are cheap.” Now you can use IRC’s
all of the time — for all of your jobs.

But price is only part of the story. High as
IRC standards were in the past, new processes
and equipment have resulted in still further
s 2 example of new low prices, 1-Watt reﬁnengents which insure the utmost accuracy,
Metallized Resistors now cost you only  €xceptional performance under load, absolute
12c _each, net, instead of 18c. 2Watt  ypnijformity and dependability under all atmos-

Resistors were 24c, now 18c. Other . o e
values also reduced. pheric conditions.

Price without Quality means nothing. Com-
bined with Quality-plus it forms an outstanding
opportunity for simplified stocks, greater service

: satisfaction and larger profits. Order complete
POWER! IRC assortments — today!

WIRE WOUND

Formerly 30c, 5-Watt Power Wire [

many of which are obtainable FREE with Kits.
Write for new price list and catalog of our full line.

Wound Resistors_ are now oaly 2lc.
10-Watt size, 30c. Motor Radio Suppres-
sors reduced from 30c to 21c each, net.

INTERNATIONAL RESISTANCE CoO.
2006 Chestnut St., Philadelphia, Penna. ;
In Canada, 74 Wellington St. W., Toronto, Ont.

IRC offers numerous service helps and booklets, E
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Eastern Pennsylvania
Maryland-Dclaware-l)la! rict
oi Columbia
Southern New gersey
Western New ork
Western Pennsylvania

llinois

n
Kentucky
Michigan
Ohio
Wisconsin

North Dakota
South Dakota
Northern Minnesota
Southern Minnesota

Arkansas
Loulsiana
Misslissippi
‘Tennessee

Eastern New York
N. Y. C. & Long lsland*
Northern New jersey

lowa
Kansas
Missouri
Nebraska

Connecticut

aine
Eastern Massachusetts
Western Massachusetts
New Hampshire
Rhode Island
Vermont

Oregon
Wauhinxton

Hawail

Nevada

Los Angeles

Santa Clara Valley
East Bay

San Francisco
\acramento Valley
Arizo:

Phuinines‘

San Diego

San Joaquin Valley

North Carolina
Virginja
West Virginia

Colorado
Utah-Wyoming

Alabama

Eastern Florida

Western Florida

Georgia-So. Carolina-Cuba-
Isle-of-Pines-Porto Rico-
Virgin Islands

Northern Texas
QOklahoma
Southern Texas
New co

Maritime
Ontario

Quebec*

Alberta
British Columbia

Manitoba
Saskatchewan

* Officlals appointed to act

Section Communications Managers of

THE COMMUNICATIONS DEPARTMENT, A. R.R. L.

‘W3GS Jack Wagenseller 210 Main St.
W3NY Harry Ginsberg 2305 N. Pulaski St.
.81: Credney Rigor 412 2nd Ave.
WSDSP Don Farrell 213 chkok Ave.
WS8CUG C. H. Grossarth R. F. D. 3, Eicher Rd.
CENTRAL DIVISION
WOWR ¥red J. Hinds 6618 West 34th St.
WITE Arthur L. Braun _ 1321 pruce St.
wo0oXxX Carl L. PAlumm P. O. Box 359
ws8D Kenneth F. Conroy 7853'E. Roblnwood Ave.
WSBAH arry A, 'I‘ummonds 2073 West 85th S
WIFSS Harold H. Kurth 2550 N. 8th St.
DAKOTA DIVISION
WIDGS-IFW  Wm Laﬁi; 313 Firat Ave., S.
DKL C. B.' Mil th St.’
wWoDOQ Palmer Andersen ur.e "1, Box 270
WOEP] Norman Beck 415 Grand St.
DELTA DIVISION
WSABI 2918 West 15th St.
WSW. ﬂﬁ Wﬂldnson, Jr. 1624 Allen Ave.
WSAZV William 1013 Bratton St.
W4AFM F. F. Pur y P, O. Box 173
HUDSON D[VISION
W2LU Robert. E. Haigh 1080 Helderberg Ave.
W2AZV E.L. Baunach 7823 10th Ave.
w2Cco Walter A. Cobb 28 Ampere Parkway
MIDWEST DIVISION
WOFFD George D. Hansen Box 27
WIFLG ). J. Spetter 305 Western Ave.
WOEVYG-HCP C R. Cannady 210 W, McCarty
WIFAM Samuel C. Wallace Green St.
NEW ENGLAND DIVISION
WICTI Frederick Ellg, Jr. 19 Merrill Rd
WICDX John W, Singleton
ASI ){‘oseph A. Mullen 16 Mercler St.
WlAbY WI1RB 1G. Hewingon 33 Cortland St
WIATJ V. W. Hod Sullivan St.
WI1AW N.H, Mll]er 25 Phillips St.
W1BD Roy Gale 41 Beacon St.
NORTHWESTERN DIVISION
Richard J. Fox Box 301
W7AYH Charles Thrapp 1011 East Jefferson St.
W7AAT-TQT  O. W. Viers A
W7ABZ Raymond L. Cummins 4835 N. Ambherst St.
WIRT John P. Gruble 1921 Atlantic St.
. PACIFIC DIVISION
K6COG C. D. Slate Pearl City
WG6EAD Keston L. Ramsav 1151 Buena Vista Ave.
WG6AAN Francis C. Martin 738 W. Huntington Drive
W6AMM Bruce Stone R. 1, Box 3
wozM S. C. Houston 23rd Ave.
WO6CAL Byron Goodman 141 Alton Ave.
6DVE Geo. L. Woodington 716 Redwood Ave.
WG6BJF-W6QC Ernest Mendoza 1434 East Madison St.
A1XA Newton E. Thompson 714 Tennessee
WGEOP Harry A. Ambler 4101 Hamilton St.
W6DZN G. H. Lavender R. 6, Box 425
ROANOKE DIVISION
wW4DW H. L. Caveness 2303 Clark Ave.
W3AAT R. N. Eubank 817 Montrose Ave.
W8HD C. S. Hoffmann, Jr. 1’76 Washington Ave.
ROCKY MOUNTAIN DIVISION
WI9BTO . R. Becker 1176 Gaylord St.
W6DPJ .R. Mxller . 4 E. 2nd North St.
SOU'I‘HEASTERN DIVISION
W4KRP L. B. 1066 Waverly St.
W4ANN Ray Atki 329 East First St,
W4MS Edward J. Colllnn 1517 East Brainard St.
W4PM Chas. W. Davis 668 Cooledge Ave., N.E,
WEST GULF DIVISION N
wWSs Roy Lee laylor 1614 St. Louis Ave.
W5V Emil Gisel 1st Baloon Co.
WSBHO David H Calk 0126 Ave, O
WSAUW Jerry Quinn B W. Marquette Ave.
MARITIME DIVISION
VEIDQ A, M. Crowell ©9 Dublin St.
ON'I‘ARIO DIVISION
VE3HB H. W, 258 Egerton St.
QUEBEC DIVISION
VE2AP J. C. Stadl 4334 Westmount Ave.
VANALTA DIVISION
VE4HM Harris 10806 125th St.
VESAL J l\. Cavalsky 4868 Blenheim St.
PRAIRIE DIVISION
VE4GC Reg. Strong 284 Marion
VE4EL Wilfred Skaife 2040 Mc‘I’aviah St.

ATLANTIC DIVISION

l"ennsburg

Balnmore. Md.
Haddén Heights
Syracuse.
Emsworth, Bellevue,
Pa,

Berwy

lndla.ua oliu
Louis

Detrol t.
Cleveland.
Milwaukee

Jamestown
Redfield

Duluth
Winona

Little Rock
Shreveport
Jackson
Kingsport

Schenectady
Brooklyn
Kast Orange

Salix
Topeka
Jefferson City
Clarks

Norwalk
Wilton
Ashmont
Springtield
Claremont
Providence
Barre

Ketchikan
Boise

Red Lodge
Portland
Seattle

()ahu

ArCadia
San Jose
Qakland
San Francisco
North Sacramento
Phoenix

Manila, P, I.
San I)lego
Stockton

Raleigh
Richmond
Wheeling

Denver
Provo, Utah.

Tarrant |
Jacksonville
Pensacola

"~ Atlanta

Ft. Worth

Fort Sill

Houston
Albuquerque
Halifax, N. S.
London
Westmount, P. Q.

Edmonton
Vancouver

Winnipeg
Regina

until the membership of the Section choose permanent SCM’s by nomination and election,
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HE AMERICAN Rabio
ReLay Leacug, INc., is 2 non-commercial association
of radio amateurs, bonded for the promotion of
interest in amateur radio communication and experi-
mentation, 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 maintenance of fra-
ternalism and a high standard of conduct.

It is an incorporated association without
capital stock, chartered under the laws of Connecticut.
Its affairs are governed by a Board of Directors,
elected every two years by the general membership.
The officers are elected or appointed by the Directors.
The League is non-commercial and no one commer-
cially 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 ama-
teur in the world and has a history of glorious achieve-
ment as the standard-bearer in amateur affairs.

Inquiries regarding membership are solicited.
A bona %de interest in amateur radio is the only
essential qualification; ownership of a transmitting
station and knowledge of the code are not prereq-

uisite. Correspondence should be addressed to the
Secretary.

A directory of the amateur societies affiliated with the League
showing their times and places of meetings, is available upon
request.

OFFICERS

President.......... . HIRAM PERCY MAXIM, W1AW
Hartford, Connecticut

Vice-President........CHARLES H. STEWART, W3ZS
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West Hartford, Connecticut

Communications Mgr., F. EDWARD HANDY, W1BDI
West Hartford, Connecticut

General Counsel...o.......PAUL M. SEGAL, W3EEA
1010 Shoreham Building, Washington, D. C.

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



A{_.WAYS has QST been ‘‘choosey’ in admitting advertisers to its columns. Many an

advertising contract has QST rejected. As in any other business, there are bad prac-
tices in the radio trade. QST takes prlde in avoidance of would-be advertisers who fail
to meet its standards.

To follow such a policy during years of prosperity is easy. To judge the reliability of
advertisers and products under abnormal depression conditions is difficult. To refuse
advertising when advertising is scarce is heartbreaking. To judge always correctly is
1mp0531ble

An increasing number of letters from members of the League, which tell us of inferior
or misrated merchandise or unethical business practices, has shown us the necessity for
still more strmgem: requlrements for eligibility. Accordingly, we will be even more
strict, more ‘‘choosey,” than heretofore.

From QST's new advertising rate card, effective with this April issue, we quote as
follows:

** Advertising is accepted only from firms who, in the publisher’s opinion, are of established integ-
tity and whose products secure the approval of the technical staff of the American Radio Relay League.™

Those who buy from QST are secure in the knowledge that each advertiser and each piece of
apparatus is approved by the American Radio Relay League.

This cannot mean that QST guarantees its advertisers — all business transactions are
subject to normal hazards. It does not mean that only apparatus of superlative quality
and consequent high price may be advertised in Q8T — price is of course a factor in
judging the value of any apparatus. But it does mean that we have investigated and are
confident of the honest intent of each advertiser; that each piece of apparatus is known
to us and in our opinion suitable for the service for which it is intended; that the Ameri-
can Radio Relay League conceives it its duty to do everything within its power to pre-
vent the exploitation of radio amateurs by firms who sell inferior and misrepresented
merchandise or whose business principles are not of the highest order.

Amateurs may buy with confidence from those firms who advertise in QST. They are
fortitied by the knowledge that the League will defend the buyer's interests. In self-
protection, amateurs should buy exclusively from QST advertisers.

Approximately half of the League's support comes from the sale of advertising space.
The continuance of this support for ysur League depends on your support of OST ad-
vertisers. Directly in proportion to your patronage is the extent to which they, by their
QST advertising, will help support the League.

F. C. B.

D 1 EMBERS are reminded that the annual meeting of the Board of Directors will be
held in middle May. Your director will be glad to have your comments and sug-"
gestions on A.R.R.L. affairs.

April, 1933 , 7




Cutting the Cost of Single-Signal Reception

Converting the T.R.F. Regenerative Receiver to an S.S. Superhet

By James J. Lamb, Technical Editor

describing the development of the Single-

Signal receiver will recall mention of several
methods offering possibilities of providing the
required high single-circuit selectivity, in addition
to the quartz filter scheme used in the original
receiver. One of these was the use of regeneration.
In fact, a regenerative i.f. stage was given passing
attention in the preliminary experiments but, as
was related in the August, 1932, article, “Trial
of this brought discouragement in the form of
instability. It would give noticeable selectivity

THOSE who have followed the articles®

PLAN VIEW OF THE T.R.F. RECEIVER AFTER
CONVERSION TO AN 8.S. SUPERHET

The original mechanical arrangement is left intact and
w41h-inch back porch added for the additional equipment.
But one control -is added on the panel. The left front
compartment contains the h.f. oscillator, the right the
first detector. The regenerative r.f. stage is rear right, the
beat oscillator rear left. The tube behind the drum dial is
the pentode second detector.

a8 between weak or moderate signals but immedi- -

ately broadened out and became ineffectual on
strong signals, where it was most needed. It was
also tricky in adjustment and spilled over into
oscillation on the slightest provocation.”

True enough, the regenerative amplifier did
give little encouragement in those first trials.
However, the idea held promise in spite of its
discouraging features. We recognized it to be
hasically sound. The problem was to iron out the
“bugs,’”’ get a rationally operating circuit arrange-

ment and put the thing to work in a simple-as-

t Refer to April, June, August, September, November,
1932 and March, 1933, issues of QST.

possible receiver that would give something like
the grade of performance established by the orig-
inal S.S. model. Without further preliminaries,
it can be said that this has been accomplished.

SELECTIVITY WITH REGENERATION

Long experience with regeneration in detectors
has served to familiarize us with its ability to give
great gain or sensitivity and, to a lesser extent,
with its value in providing selectivity. As has
been stressed in several recent articles,® the
selective properties or regenerative circuits have
been utilized but little in our operation of detec-
tors. This has been particularly so in c.w. recep-
tion. The detectors have been used as autodynes,
oscillating to give the beat note and, hence,
having the signal frequency off resonance with
the tuned circuit. But now we are interested
primarily in using regeneration to give high
selectivity, with gain as a secondary considera-
tion. Of course the two are almost identical in
fact, because the apparent high selectivity
(response to desired signal frequency, discrimina-
tion against all others), is just the result of ex-
traordinary amplification at the regenerative cir-
cuil’s resonant frequency and only ordinary
amplification at other frequencies. The desired
signal is boosted away up and the others are left
a8 they would be for the same circuit without
regeneration.

This is an essential that differentiates the selec~
tive property of the regenerative circuit from

ONE

TYPE OF

AIR-CONDENSER TUNED LF.
TRANSFORMER

‘The coil assembly is vertical, to fit in a standard Na-
tional 3-inch round can. A special feature is the friction
arrangement to provide self-locking of the National tun-
ing condensers.

2 Particularly, '‘What's Wrong With Our C.W. I_{.e-
ceivers?”, June, 1932; and Robinson, * Regenerative De-
tectors,” February, 1933, issues of QST.

8
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that of a filter such as the quartz crystal. The
electric filter passes the desired signal frequency,
with relatively slight loss, and other frequencies
with as great attenuation as possible. It’s the
contrast between one thing being high because it
is raised up above its surroundings; and another
thing being high because its surroundings are
pushed down below it. An even more important
essential difference between the two types is that
the regenerative circuit is active or dynamic in
nature, whereas the electric filter that possesses
selectivity by virtue of its inherent properties of
capacitance, inductance and resistance, is passive
or static in nature. Contrasting the two types
specifically, the regenerative circuit gives high
selectivity because the resistance normal to the
tuned grid circuit is cancelled by the negative
resistance dynamically provided by tube opera-
tion; while the quartz filter gives selectivity by
virtue of its extraordinary inductance. Since
the measure of circuit selectivity is the ratio
of inductance to resistance (frequency being
equal), it is evident that selectivity can be im-
proved either by lowering the resistance or by
increaging the inductance. As it works out, the
negative resistance obtained by regeneration can
give an order of selectivity with coils and con-
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FIG. 1 — THE SCHEMATIC ARRANGEMENT OF
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The tuned coupling transformers are orthodox except for the

THE
REGENERATIVE LF. STAGE USED TO OBTAIN HIGH
CTIVITY

PLAN VIEW FROM THE REAR

‘The beat-oscillator tank knob, switch and ’phone tip
jacks are at the right.

However, by its very dependence on dynamic
characteristics for selectivity, the regenerative
circuit has limitations that the quartz filter
does not have. Selectivity with regeneration
may be as high as that with the quartz filter
for frequencies very near resonance. But, since
the negative resistance that does the busi-
ness really serves only to peak the curve
right at resonance, the response for frequen-
cies a percent or so from resonance will be
no better than the non-regenerative selec-
tivity of the tuned circuit. In practical
operation the most noticeable indication of
this difference has been found to be in back-
ground noise. For the same sensitivity, the
S.S. receiver with the quartz filter cuts noise
considerably more than does the receiver
using the regenerative r.f. stage. But in
separating signals within a kilocycle. or so of
each other and in eliminating the audio-
frequency image (which is the essential

feed-back coil La of the input. Ri is the regeneration control, a
2000-0hm (or so) variable resistor serving as an r.f. attenuator.
The blocking condenser in series prevents this resistor from short-
ing the 300- to 400-ohm cathode resistor Re. The circuit will be
recognized as similar to that of a regnerative detector with tickler
in the cathode circuit, and is similar to that of the electron
coupled oscillator. It should never oscillate, however. Rs is the
usual screen voltage dropping resistor of 50,000 ohms or so and
condensers C: are 1.f. by-passes of 0.005-ufd. or larger.

densers approximating that given at the same
frequency by the quartz crystal which has an
inductance that is impossible in a coil-condenser

earmark of single-signal reception) both
types are on a nearly equal basis, although
the peculiarly non-symmetrical selectivity
characteristic of the quartz filter gives it a
glight advantage in this respect also. But
it’s eliminating immediately neighboring
QRM that’s the main problem and we can’t
expect everything from five tubes and a few

circuit tricks.

SETTING UP THE CIRCUIT ~

combination.?

3 For quantitative dats, see Colebrook, ** High-Selectivity
Tone-Corrected Receiving Circuits,” Radio Research Special
Report No. 1%. (Also referred to on page 35, March, 1933,
QST.) .

Although it may seem almost heretical to
associate regeneration with anything but a
detector circuit, the present application ditches
detector regeneratig'n completely and promotes
the feed-back feature to a preceding r.f. stage.
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There are several sound reasons for doing this.
The first is that we want the regenerative stage to
operate in linear fashion. We want it biased to
the middle of its curve, so that its characteristics
will be as constant as we can get them. A detector
can’t operate that way and still be a detector.
The second reason for going to the r.f. stage is
that we want to place the regenerative circuit
near the front end, where the signal voltage will
be small. When its grid gets a signal large enough
to run it positive the selectivity is wrecked and
the circuit is likely to break into oscillation. If
there were two i.f. stages, the regenerative circuit
would be the first one. There will be only one,
however, because the one gives plenty of gain —
and controllable regeneration with more than

one high-gain stage . . . !! Still another reason
for passing up the detector in favor of the r.f.
amplifier as the place to put the regeneration i
that, for the same gain, there is likely to be less
noise with the regeneration in the strictly r.f.
circuit. It is probable that noise accompanying
regenerative detection is aggravated by audio
modulation in the plate circuit of the r.f. fed back
to the grid circuit. With negligible audio-fre-
quency impedance in the r.f. amplifier’s plate
circuit, the noise should be considerably reduced.
Experiment verifies this expectation.

One practicable type of regenerative i.f. ampli-
fier circuit that has been worked out is shown
schematically in Fig. 1. Essentially it is an ortho-
dox tuned r.f. stage — with the exception of the
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FIG. 2 — COMPLETE CIRCUIT OF THE CONVERTED RECEIVER

Most of the components in the high-frequency end uare
identically the same as described in George Grammer’s
article in January, 1933, QST, which should be read
before starting construction of the complete job.

.. and L:— Antenna and grid coils of first detector,
unchanged. . -

Lz— Not used. Leave disconnected from circuit.

Ls— Unchanged except that cathode tap is placed V4 to
14 of total turns from ground end. (Not critical.)

Ls and Ls — Sec text.

L; — See text.

I.a— Beat oscillator inductor. 140 turns of No. 30d.s.c. or
equivalent on I’Ifﬁ_‘inch diameter form. Length of
winding 1% in. Tapped 30 turns from ground end.

Cyand C;— Ganged tuning condensers, 35-uufd. midgets.
(Unchanged.)

3, Ci— Tank padding condensers, 100-uufd. midgets.
(Unchanged.)

Cs— Lf. tuning condensers, 100-upfd. midgets.

Ce— Bcagdoscillator tuning condenser, 20- or g5-pufd.
midget. i

4y — Beat oscillator tank padding condenser, 200-pufd.
midget variable or 100-ppfd. midget in parallel
with 100-ppfd. fixed mica.

Cs — Non-inductive r.f. by-pass condensers, 0.005-ufd. or
larger (paper or mica).

Cy — 250-pufd. mica grid condenser.

Cio — 250-pufd. plate by-pass condensers.

Cy — L-ufd. audio by-pass and coupling condensers.

Ry =— 50,000-0hm lavatt oscillator grid leak.

Ra — First detector cathode resistor, 5000-ohm 1-watt.

Rs — 2000-ohm variable resistor, *left-hand’’ taper
preferred.

R¢— 100,000-0hm 1-avatt.

Ry — 10,000-ohm [-vutt.

Re— 7000-0hm 1~«watt.

R — 3000-ohm 14vatt. L

Rg— 50,000-0hm l-watt. g

Ry —- 2000-ohm variable resistor, preferably non-induc-
tive type with “‘left-hand’’ taper.

Rio— L.f. amplifier cathode resistor, 300-ohm 1-watt.

Ru — 50,000-0hm 1-watt.

Rz — Detector grid leak, 1-megohm Ys-vatt.

Ris— Beat osc. leak, 50,000-0hm 1-wvatt.

Ri¢—- 2500-ohm I-watt.,

Ris— 10,000-0hm 1~4watt.

Ris — 25,000-ohm 1-watt.

Ry — 20-ohm center-tap resistor for 2.5-volt tubes, 100-
ohm for 6-volt tubes. Omitted with d.c. filament
supply.

Tt and T — 465- or 525-kc. i.f. transformers. See text.

Ts— Audio output transformer. Sce text.

RFC; — Sectionalized type shortavave choke, 3-to H-
millihenry.

One with universalavound sections preferred. (Na-
tional No. 100 or equivalent.)

RFC;— 40- to 60-millihenry brq\adcast-band type r.f.
chokes. Single-section iniversalwound typé
satisfactory.

Dash lines indicate shielding. Shading indicates
chassis. “Ground’’ points are bonded with copper wire, in
addition to connection through chassis.
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regenerative feature. This is provided by the
tickler L; in the cathode circuit, coupled to the
grid coil of the input transformer. Regeneration,
and hence selectivity, is controlled over the work-
ing range by the variable resistor R, connected
across the tickler through the blocking condenser

’s. 'This control operates as a variable r.f. short
across the tickler, thus controlling feed-back to the
grid circuit. The blocking condenser in series
with the resistor is necessary to prevent shorting
the normal cathode resistor Rs.

Since circuit elements other than the intended
regeneration control also atfect the regeneration,
it is absolutely essential that they be stable.
This applies especially to the tuned -circuits.
Therefore, the tuning condensers should he of the
air-dielectric (midget) type, in preference to the
less stable mica type commonly used in i.f.
transformers. Transformers using air-condenser
tuning are not difficult to make up, as the illus-
trations demonstrate, and need not be excessively
bulky. The ones shown were ‘“hand made,” but
commercially manufactured models of corre-
sponding characteristics are now available. Home-
made versions can use. the same primary and
secondary coils as the mica-tuned type trans-
formers, of course, with the assembly arranged to
fit the shield cans obtainable.

A COMPLETE RECEIVER

As was the original S.S. model, and for the
same reasons, the simplified version is also a su-
perhet. The high selectivity amplifier is practi-
cable only when it can work at a reasonably
low radio frequency of fixed value, which means
that it mist be the i.f. amplifier of a superhet.
And in this superhet era, who would have it other-

wise? Several models of the present receiver have -

heen built up, one being an elaboration of the
s.w. converter described in the new Handbook
(tenth edition) and another using as a foundation
George Grammer’s ‘‘rationalized” autodyne,
which was described in January, 1933, ()ST.
The latter will be used as the constructional ex-
ample for this article because it demonstrates
how a typical t.r.f. regenerative receiver can be
remodeled into a cracking good superhet, thereby
making the dope of the greatest value to the
greatest number. With due allowance for differ-
ences in the high-frequency tuning systems,
the same medicine is fully applicable to any
regenerative receiver of the type, such us
Ross Hull’s “unorthodox,” the National SW3,
ete.

Surveying the schematic of Fig. 2, unconven-
tionally laid out right-to-left to correspond with
the actual arrangement of the receiver, we see
that the tuned r.f. stage has become the first
detector, that the regenerative detector has be-
come the h.f. oscillator and that the audio ampli-
fier has been replaced by the power-type second
detector. The only real additions are the i.f. and

c.w. beat oscillator components mounted on the
chassis extension at, the rear.

Running through the circuit, we find that the
original tuning system is used for the first detec-
tor and h.f. oscillator. Even the same coils are
used, the only change in them being the moving
of the cathode tap on those of the oscillator. The
gain control is still in the cathode circuit of the
first tube — snd the original 10,000-ohm variable
resistor could be used although the smaller one

THE UNDERSIDE OF THE CHASSIS

Wiring and components are placed as convenient. A
hole underneath the first i.f. transformer gives convenient
access for adjusting the tickler position. The regeneration
control resistor (near center) and beat-notc control con-
denser are in the rear compartment, with Yj-inch bakelite
shaft extensions to the panel knobs. i

specified gives somewhat smoother control.
"I'he oscillator grid leak is of lower resistance than
that used for detection, of course, and somewhat
different resistor values are used in the supply
circuits. The oscillator coil winding formerly used
as the primary, Ls, is not used but need not be
removed.

In this particular arrangement tlecre is no r.f.
stage ahead of the first detector to.give. pre-
selection, which means that there must be greater
liahility to radio-frequency image interference.
But it will be no worse than with other receivers
that have no t.r.f. stage at the front end. The
addition of such a pre-selector would be worth
while, as a subsequent refinement, the circuit
heing simply that of a t.r.f. stage with coil and
condgpser identical with that of the present first
stage. The first detector coil should have added
to it a primary winding — just like the now un-
used one on the oscillator coil.

The method of coupling the oscillator to the
first detector differs from the usual and deserves a
little -explanation. As shown, the plate of the
electron-coupled oscillator is tied to the sup-
pressor grid of the first detector. Both are shunt
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fed from the positive *“ B’’ through the h.f. choke.
In contrast to the usual method of coupling the
oscillator to the detector control grid, this method
prevents oscillator output from escaping to thp
antenna, since the suppressor of the detector is
shielded from the control-grid circuit. This is an
improvement over grid-circuit coupling in that it
prevents “blooping” interference to others and
also eliminates the possible ‘‘dead spots” in the
tuning that occur when the oscillator frequency

THE TYPE OF AIR-CONDENSER TUNED LF.
TRANSFORMER USED IN THE RECEIVER

The can is soldered copper, 4 by 4 by 2 inches. The as- -

sembly is supported from a bakelite strip that bolts to the

top of the can. Pieces of Ysg-inch fiber screwed to the con-

denser frames are bent to support the coil form (wood
dowel) and also carry the plate-feed choke, grid resistor,
etc. A double-section .01-pfd. tubular bi-pass serves_for
both plate and grid return circuits in this version. The
tuning condensers are 100-uufd. Hammarlund midgets.

happens to hit resonance with the fundamental or
a harmonic of the antenna. Another improvement,
is that the selectivity of the input circuit is likely
to be better than with grid coupling, and first
detector hiss is likely to be less because there isn’t
the liability of the local oscillator signal over-
loading the detector grid.

Tt also should be noted that the suppressor of
the pentode-type oscillator tube is tied to its
screen grid, a minor diversion that has been found
a useful convenience. As indicated, either Type 57
or the new Type 77 tubes can be used, the 57’s
for 2.5-volt a.c. filament supply and the*77’s for
6-volt d.c. or a.c. supply. For maximum sensitiv-
ity a 57 or 77 is preferable to a 58 or 78 in the
first detector. With the “50” series tubes, the
electron-coupled oscillator tube can be either a 57
or 58, but a 77 is preferable to a 78 if 6-volt tubes
are to be used because the 77 has the internal
vage shield connected to its screen grid (desirable)
while the 78 has it tied to the cathode (not so
rood).

; Although the tracking of oscillator and first-
detector tuning is satisfactory with the coils
“ag is” in the shunt-condenser tuning system of
this receiver, single-control receivers using other
tuning systems may require slight modification
of the oscillator coils. In the case of the tapped-
coil tuning arrangement (as used in the National
SW3) it will be necessary to tailor the oscillator
coils by moving the tuning condenser tap towards
the ground end and perhaps by removing a turn

or 8o from the top as well. This will require cut-
and-try. No specific instructions can be given.
The oscillator circuit with coils having a tickler
winding can be like that shown in Fig. 2 (C), page
15, April, 1932, QST; or the grid coil can be
tapped about one-third of its total turns from the
ground end and the tickler left idle.

THE L.F. CIRCUIT

Except for the regenerative feature at the in-
put, there is nothing especially unusual about the
i.f. circuit. The input transformer T’ contains the
usual primary and secondary windings, L and
Lg, spaced approximately 114-inch between cen-
ters, with the small tickler winding, L;, coupled
to the grid coil, about !4 to 1 inch to the outside
of the grid coil. For intermediate frequencies of
between 465 and 550 ke., the two identical uni-
versal-wound coils Ly and L should have induc-
tance of between 1 and 1.3 millihenries. The
ones used in the transformers shown are of 1
millihenry and the i.f. intended is 525 ke. The size
of the tickler will depend on the inductance of the
secondary to some extent, being of the order of
25 microhenries. If a small universal-wound coil
of this size is not available, the tickler may be
made up of about 25 turns of No. 30 d.s.c. or
equivalent, bunch-wound to slip over the form
on which the other coils go. In determining the
right size of tickler and its approximately correct
spacing from the secondary, the transformer can
be temporarily connected up (unshielded) in.a
circuit like that of Fig. 1, with the regeneration
control omitted. Then the tickler can be juggled
until an adjustment is obtained where the tube
just begins to oscillate, oscillation occurring at the
drop in cwrrent indicated by a milliammeter
connected in the positive screen-voltage lead.
It should be remembered that the tickler must be
poled so that feed-back will be in the right phase.
If this cannot be determined by inspecting the
coils, then the tickler connections may have to
be reversed. With universal-wound coils, the in-
side lead of the secondary should go to the grid
and the corresponding lead of the tickler to the
cathode.

After these preliminaries, the assembled trans-
former should be given a final tickler adjustment
in the receiver circuit. This is done eagily through
a hole in the base-plate, immediately under the
tickler coil. Further details of tickler adjustment
will be given with the later instructions. Needless
to say, the “hot’’ r.f. leads as well as the tuned
circuits and tubes of this stage, and those of the
other i.f. components, should be thoroughly
shielded. The necessary shielding is indicated by
the dash-line enclosures on the diagram.

‘The second i.f. transformer is ‘“straight’’ and is
identical with the first except that it has no
tickler winding. It, like the first, should have the
plate by-pass and r.f. choke inside the shield can.

(Continued on page 68)
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Rotten Signals : How to Cure Them

A Talk About the Essentials of Transmitter Tuning

By Ceorge Grammer, Assistant Technical Editor

ULLY half the letters intended for @ST’s
FCorrespondence Department recently have

dealt vehemently with rotten notes, es-
pecially of the 40- and 20-meter variety. In
almost every case a self-excited transmitter is
responsible — probably in most cases a trans-
mitter using something bigger than a 210. Now
a raspy r.a.c. note may be all right for the fellow
behind the key; he doesn’t have to listen to it.
But it’s all wrong for the other 909, who take
some pride in putting out a clean signal; theirs
are the ears that sutfer. When the day comes
that we all have single-signal receivers the rotten
note problem will cease to exist -~ that type of

TANK CIRCUIT LEADS SHOULD BE SHORT

To keep down the losses. The leads here are half-inch
wide soft copper strip and go directly from the condenser

¢o the G.R. standoffs inte which the coils fit. The ends of
the coils are sweated into the new G.R. transmitting
plugs. The same copper strip is used to connect the tank
circuit to the tube socket through the grid and plate block-
ing condensers. The grid leak is mounted vertically on a
corner of the baseboard, with the grid choke going di-
rectly from the upper end of the leak to the grid terminals
on the socket. This view shows the 7-mc. coil in place.

signal is unreadable on a really selective receiver
and loses most of its power to cause QRM. But
right now the *“mud-like r.a.c.” is on the
increase.

The principles of correct transmitter adjust-
ment were established long years back. After
doing some listening to things flying around in
the ether these days we began to wonder whether

the old rules had lost their effectiveness. As a
matter of curiosity we built a typical self-excited
transmitter, using a tube which by all indications
ought to be one of the least satisfactory at high
frequencies, and rediscovered, with much satis-
faction, that the old precepts were quite up to
snuff. Evidently the answer is that they’re not
heing applied.

WHAT'S IN A TRANSMITTER?

A self-excited transmitter has four divisions:
an oscillator tube and circuit; a power supply, an
antenna system and a monitor. Some people have
tried to get along with only the first three with
results which are evident. "The fourth is just as
essential to a good transmitter as any of the
others. Tt doesn’'t matter much what kind of
monitor it is — it may simply be the station
receiver if the latter is well enough shielded —
s0 long as the oscillator in it is steady and capable
of giving a beat with the transmitter. Therefore
the first recommendation is: Get a wmonitor.
Obviously, it’s impossible to tell whether a
change has made any improvement if there is no
way of listening to the transmitter.

CIRCUITS

In performance, the different circuits —
Hartley, tuned-plate tuned-grid, and so on —
are practically identical. Whether or not the
results are good is entirely a matter of how the
circuit is handled. There are only two objects in
the adjustments one makes to a transmitter —
power output and frequency stability. The last is
just as important as the first.

Frequency stability is not a matter of a single
adjustment or a single feature in the transmitter.
There are at least four ways in which instability
can get into a transmitter. The first is through
changes in frequency caused by changes in plate
voltage, or dynamic instability. If we plot a curve
of oscillator frequency against changes in plate
vaolkage it will be found that as the voltage is
increased from zero there will be a continuous
frequency change until the final voltage is
reached. The extent of this change is 2 measure
of the dynamic instability of the transmitter.
On a small transmitter with but 500 volts on the
plate the change in frequency can be 20 kilo-
cycles or more at 7000 ke. if the set is poorly
designed and incorrectly operated. Naturally it
will be worse if the plate supply is 1000 volts or
more. With a poorly-filtered plate supply the
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note from such a transmitter is going to be r.a.c.
hash, because the frequency will be flitting gaily
back and forth at the plate-supply ripple fre-
quency.

The remedy for dynamic instability is to he
found in the use of a large ratio of capacity to
inductance in the oscillator circuit, and par-
ticularly in the plate tank circuit if the grid and
plate are separately tuned. In other words,
High . This does not necessarily mean an
inordinately large tuning condenser. We know
that few hams operating 203-A’s and 852’s have
high-voltage variable condensers with a maxi-
mum capacity of 500 uppufd. But nearly all of
them have 220- or 250-uufd. condensers, and
those condensers are big enough provided the
cotls are cut so that the band ts hit with the con-
denser plates practically all the way in. Paring
down the coil is the first step toward eliminating
dynamic instability.

OTHER CONSIDERATIONS

(Once the coil has been cut down so that about
200 ppfd. can be used to tune it, attention should
be given to the excitation and the grid leak.
Both —- and they are not independent of each
other — have far more to do with the final
condition of the note than most amateurs realize.
If the tube is to work at reasonable efficiency it
must have high bias, which in turn calls for a
high-resistance leak and plenty of excitation.
The dynamic stability is improved under the
same conditions. The excitation must he adjusted
with a load on the oscillator. ‘The setting which
wives the least plate current when the oscillator
is not delivering power to an external circuit is
invariably the wrong one; the excitation will be
insufficient under these conditions and the
stability will suffer. As a general rule, the no-load
plate current should be at least half the load
plate current, although this depends somewhat
on the frequency. The excitation is increased in
the Hartley circuit by moving the filament tap
nearer the plate end; in the t.p.t.g. by increasing
the capacity of the grid tuning condenser. Since
the adjustment is critical it is best to make
changes in very small steps, watching the input
and output and lisiening in the monitor. Listen
especially to the character of the signal when it is
keyed. If the circuit is High-C' a key chirp is an
almost certain indication of insufficient excita-
tion, with the exceptions noted later on. Use the
highest value of grid leak resistance that will
permit the tube to oscillate stably with normal
input — between 10,000 and 20,000 ohms for a
single tube, usually. Too much leak is just as
undesirable as too little. And remember that the
higher the leak resistance the greater is the
excitation voltage required, so every time the
leak resistance is changed there must be a cor-
responding change in the excitation tap or con-
denser setting.

EFFICIENCY

A high C-to-L ratio brings with it large cir-
culating currents in the tank circuit, hence the
tuned circuit leads should be short and of heavy
conductor. If the oscillator coils are plug-in, it
is also necessary to be sure that the joints make
good contact and have low resistance. Coils may
be bolted in place or heavy plugs and jacks,
lately made available for transmitting coils,
may be used.

It is necessary at this point to make a distinc-
tion between tube efficiency and circuit efliciency.
If the tube is running normal plate current under
load and is correctly biased and excited, its
efficiency will be as high as in any other circuit
regardless of the L-C ratio. The circuit efficiency
will be somewhat lower in a High-C ecircuit,
however, because of the greater losses caused by
the higher tank current. The distinction is
important because it is necessary for the tube
itself to operate at high efficiency if it is to stay
cool in operation. And it is highly desirable for

A VIEW FROM THE OTHER SIDE
Showing the plate choke and the 14-mc. tank coil. The
dynamic stability of this oscillator is such that between
late voltages of 100 and 1000 the change in frequency is
s than 1 kilocycle, at 7100 kc., with the transmitter
fully loaded. With a similar change in plate voltage at
14 mc. the frequency change is slightly over 1 kc. With an
unjiltered plate supply the note is musical r.a.c. and
sharp. On 7 mc. the plate current is about 75 ma. un-
loaded; 150 ma. with load. On 14 mc. the no-load plate
current with correct excitation is 120 ma.; fully loaded,
180 to 190 ma.

the heat dissipation in the tube to he well within
the ratings because heat makes the tube elements
expand, which in turn causes the interelectrode
capacities to change. Since the interelectrode
capacities are unavoidably a part of the circuit,
there results the second cause of instability — a
slow frequency change or “drift.”” The greater
the condenser capacity in the tuned circuit, the
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less will changes in tube capacity affect the
frequency. Therefore the same things which
give good dynamic stability will also-minimize
frequency drift -— High C, a high-resistance grid
leak, and correct excitation. In addition, the
tube must not be overlouded. The plate should never
show signs of color even when the tube is allowed
to oscillate continuously for minutes or even
hours at a time.

Frequency drift also can be caused by heating
of the tank coil and condenser, another reason
why the resistance in the tuned circuit must be
low. Drift from this cause will be less when
power is being taken from the circuit because the
tank current decreases with increasing load.

MECHANICAL INSTABILITY

When the electrical features have been taken
into account there remains the third cause of
poor notes — lack of attention to mechanical
details. Cleaning up dynamic instability and
drifting are not in themselves the guarantee of a
zood note. It is when these things have been done
that the smaller - but nevertheless just as

i
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FIG. 1.-—~THE HARTLEY CIRCUIT USED IN THE

TRANSMITTER SHOWN IN PHOTOGRAPHS
C1— 220-ppfd. transmitting condenser.

C3 == 500-ppfd., 5000-volt mica condenser.

Cs— 250-pufd. mica condenser.

Ci, Cs— .005-ufd. mica condensers.

Ri1— 10,000-0hms, 50-watt rating.

RFC: — Plate choke, similar to G. R. Type 379-T. Has
three 'i-inch-deep slots, spaced }i-inch apart on
1-34-inch wood spool. First slot ‘4-inch wide,
second 3/16 inch wide, third 5/16 inch wide. All
wound full of No. 34 d.s.c. wire. .

RFCy— lMay ll:’)% same as RFCi. Actually used National

ype .

The tank coils are '{-inch copper tubing, inside diame-
ter of coils 284 inches. Three turns for 14 mc.; 8 turns for
7 mc. Antenna coupling coil and tuning condensers as
usual for type of antenna or jeeder system used.

serious —- causes of instability become apparent.
Mechanical vibration of coils, tube elements and
condenser plates can utterly wreck an otherwise
pure d.c. signal. It’s no job at all to pick out
““mushy d.c. signals” on the air, which, when
the key is held down for more than a few seconds,
change into good d.c. And all because the key is
mounted right alongside the transmitter on the
operating table and the whole transmitter does a
shimmy whenever a little brasspounding is in
order. Self-excited transmitters should never be
placed where they pick up every vibration set up
by the operator’s movements. Put the set on a

separate table, jack it up with sponge rubber,
hang it with shock-proof cord, anything you like
— but protect it from vibralion.

It should be unnecessary to mention that the
oscillator itself should be solidly constructed.
Short, heavy leads, parts fastened securely so
they cannot shake; in fact, every care that can be
taken to prevent floppiness is worth while.
Furthermore, it’s not hard to do and costs
nothing.

One excellent way to turn a d.c. note into r.a.c.
is to build the oscillator and power supply as one
unit. Even the quietest of filter chokes and trans-
formers will vibrate, and when the whole works is
rigidly mounted on one frame or baseboard, the
vibration is transmitted very efficiently to the
oscillator tube and the tuned circuit. The power
supply should be put off by itself, mounted on
some sponge rubber or felt if necessary. If it is
impossible to get a pure d.c. note with a power
supply which by all the rules has adequate filter-
ing, the chances are excellent that vibration is
responsible.

ANTENNA AND FEEDERS

After all these things have been corrected there
is still the fourth possible cause of instability —
frequency warbles caused by a swinging antenna
or feeders. As soon as the oscillator is coupled to
an antenna or feeder system and power is taken
out, the antenna or feeders become a part of the
tuned circuit. A Hertz antenna suspended well in
the clear can swing a great deal before there is
much effect on the frequency, but the feeders are
another story altogether. Zepp feeders especially
are likely to be bad offenders, because the wires
are relatively close together and hence have
fairly large capacity to each other, so that if they
swing back and forth the oscillator frequency
may change considerably. For this reason the
feeder wires should be spaced at least ten or
twelve inches and should be liberally supplied
with light-weight spacers. With light spacers the
whole feeder system tends to swing as a unit in a
wind, but heavy spacers, because of their greater
inertia, cause the wires to whip back and forth.
The antenna and feeders should be pulled up
tight, of course.

Some -capacity coupling always exists between
the oscillator coil and the antenna coupling coil,
especially when the coupling is tight. This ca-
pacity coupling is no value in transferring power
to the output circuit, but does help along the
harmonic output and makes the oscillator par-
ticularly susceptible to capacity chunges in
swinging feeders. Therefore it is advisable to
couple to the “cold” end of the tank because the
r.f. voltage is low and little energy is transferred
through capacity coupling. The antenna will take
power just as readily as when the coupling is to
the plate end.

(Continued on page 66)
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Tubes of the Month

The 77, 78, 75 and 53

HEN the 57 and 58 were announced we
V ‘/ rather suspected that it would be simply
a matter of time before corresponding
types would be made available in the 6.3-volt
series. Now we have them in the 77 and 78 — r.f.
pentodes with the suppressor grid brought out to
a separate pin on the base. The electrical charac-
teristics of both types are sufficiently close to
those of the corresponding 2.5-volt types to make
the new tubes interchangeable with the old,
except for filament voltage, in ham receivers.
There are a few physical differences, however. It
will be remembered that in the 57 and 58 there is
no screen around the outside of the plate, and
that because of this a special type of tube shield
became necessary. The idea behind this was to
cut down the output capacitance of the tube to
make it better at high frequencies. Apparently
this feature has not proved sufficiently valuable
to be retained in the 77 and 78, because both
these types have shields outside the plate in the
familiar style of the 24 and 35.

THE 77

The 77 is a sharp cut-off tube suitable for use as
an r.f. amplifier, detector and oscillator, and may
be used with either a.c. or d.c. heater supply. It
resembles the 57 in external appearance, having
the same gize and shape of bulb, a small 6-prong
base and a grid cap on top. The pin connections
are the same as those of the 57 (see March QST,
page 30). The characteristics follow:

Heater voltage 6.3 volts
Heater current 0.3 amp.
Plate voltage 250 volta
Screen voltage 100 volts

Grid voltage —3 volts

Plate current 2.25 ma.
Screen current Ima. max.
Amplification factor 1500

Plate resistance 1.5 megohms
Mutual conductance 1250 micromhos

In the 77 the shield outside the plate is con-
nected to the screen grid — a desirable feature
when the tube is used as an electron-coupled
oscillator. For such use the suppressor grid should
be connected to the screen grid.

THE 78

The 78 is a variable-mu tube and as such is
especially valuable as an r.f. amplifier. In this
tube the shield outside the plate is connected to
the cathode — note the difference between the 78
and the 77 in this respect — and therefore is not
as degirable as the 77 as an electron-coupled
oscillator because the effect of the shielding is
partially destroyed when the cathode is “above

ground.” The characteristics of the 78 are as
follows:

Heater voltage 8.3 volts
Heater current 0.3 amp.
Plate voltage 250 250 180 volts
Screen voltage 125 100 75 volts
Grid voltage —~3 =3 ~—3volts
Plate current 10 7 4 ma.
Plate resistance .85 8 1.2 megohms

Mutual conductance 1650 145.0 1050 micromhos

Grid voltage for plate
current cut-off -~ 50 —42,5 —35 volts

The 78 has the same bulb and base 18 the 53.
Pin connections also are the same.

THE 75

The 75 is a high-mu variety of the 85. It is a
duplex-diode triode belonging to the 6.3-volt fam-
ily and may be operated on either a.c. or d.c.
heater supply. Physical appearance and pin
connections are the same as the 85. The charac-
teristics of the triode portion as a Class A ampli-
fier are:

Heater voltage 6.3 volts
Heater ciurrent 0.3 amp.
Plate voltage 250 volts
Grid voltage -2 volts
Plate current 1.2 ma.

Amplification factor 100

Plate resistance 90,000 ohms

Mutual conductance 1100 micromhos

The 75 may be used for any of the applications
to which the 55 and 85 are adapted. The triode
portion is designed primarily for resistance-
coupled amplification. When used for this pur-
pose the coupling resistor may be of any value up
to 500,000 ohms.
THE 53

The 53 is a twin Class B tube of the 2.5-volt
series, having an indirectly heated cathode. It has
a medium dome-top bulb and a medium 7-pin
base. Using the notation given in March QST the
pin connections are as follows: No. 1, grid No. 1;
No. 2, plate No. 1; Nos. 3 and 4, heater; No. 5,
plate No. 2; No. 6, grid No. 2; No. 7, cathode.

The characteristics of the 53 are as follows:

Heater voltage 2.5 volts
Heater current 2.0 amp.
Plate voltage 300 volts
Grid voltage 0 volts
Plate current, zero signal 12 ma.

Plate current, full signal 70 ma.

Optimum load resistance 10,000 ohms
Power output 10 watts

No information is available as to the driving
power required.

We are indebted to Everready-Raytheon for
the information on the four types described
above.

— @G G.
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A Modulation Monitor for 'Phone
Transmitters

By James J. Lamb, Technical Editor

HE increusing improvement in selectivity

of our receivers is revealing that all is not

according to Heising in the modulation of
ham ’phones. Time was when modulation that
sounded better than average was classified as
“just like a broadcast station,” and everything
that was broad was thought to be a product of
frequency modulation. Receivers are more criti-
cul of quality in these days, however, and fre-
quency modulation is a rare exception. Selective
receivers, especially those of the s.8. variety, are
showing that most of the broadness isn’t the fault
of frequency modulation and that even perfectly
stable crystal-controlled outfits are taking up a
lot more than the 6 ke. or so they ought to occupy.
There’s another monkey-wrench in the junk
hox besides frequency modulation. And we don’t
have to dig very deep to find out what it is.

Lopsided modulation, the same animal as the
carrier shift pictured right at the beginning of the
’phone chapter in The ltadio Amateur’s Handbook,
is the explanation. It is purely the result of im-
proper operation of the transmitter and causes
the generation of a flock of spurious sidebands
that spray out kilocycles and kilocycles beyond
the frequency range a good ’phone signal should
occupy. High receiver selectivity i8 no proof
against these sidebands of course, because some
of them splash into tune even when the unwanted
carrier is away off resonance. This kind of modu-
lation i8 largely responsible for the “burpy”
interference that is caused by too many ’phones
- over 50%, of those that were recently checked
on the 75-meter band, as a matter of fact. When
in tune, ‘phones badly afflicted with this carrier
shift or overmodulation are identified by a pecul-
iar kind of distortion that damages their quality,
too. It’s a grating harshness of a “stringy”’
character that shows up on the peaks. So the
trouble isn’t only one causing interference. It
prevents a ’phone from having real quality, too
— in spite of all the swell microphone and speech
equipment there may be in the shack.

‘What actually happens in the transmitter is
that the upward and downward swings in the
modulation cycle are not equal. The upward
swings may be greater than the downward, or
the downward swings may be greater than the
upward. Either way, the results are the same.
As a consequence, the average amplitude of the
modulated wave varies at change-in-modulation-
level frequency, which isn’t the same ag modula-
tion frequency but is much slower. This might be

looked at as simultaneous modulation at two

+ different frequencies, one the voice frequency

and the other the change-in-voice-intensity fre-

- quency, something like modulation of the modu-

lation. This complicated process inevitably
results in the generation of a whole flock of
unwanted spurious sidebands, evidenced hy
damaging broadness and distortion.

Now the specification for proper modulation
is that the average amplitude of the wave must
remain unchanged. It should be the same with
the carrier modulated as it is for the unmodulated
carrier. Unfortunately, no meter ordinarily used

T~ Cshietd TTmEmmmmmmTEm T 3
5TR37  RFC,

- 180 10 250 V. Jf

To RECEIVER ‘A”
AND "B* suppLY

FIG. 1 — CIRCUIT DETAILS OF THE VISUAL
MODULATION MONITOR

Carrier shift upward or downward is indicated di-
rectly by the meter.
LiCy — le and midget condenser to tune to transmitter

uency

Ly — o ing co:l of 1 or 2 turns at ground end of L.
Cy— l . or larger, audio by-pass.
Cs — P te r.f. by-pass. 0.005-fd. or larger.
Ry — Varxab e res;stor, 2000-0hm or so. May be left out

or
Rs — Cuthode resistor, IO0,000- or "150,000-0hm 1-watt.
Rs— Bleeder to set minimum bias, 100,000- or 150,000-
ohm variable resistor. May be omitted.

RFC — Shortwave ?zpe r.f. choke.
J —- Single-circuit S osing) jack for ’phones.
MA — 0-1 d.c. milliammeter.

A Type 56 or 27 tube should be used for 2.5wolt a.c.
filament suppl a 37 for 6-volt supply. The unit should be
shielded as indicated.

in a transmitter will indicate directly whether
or not this condition is being obtained. The an-
tenna ammeter certainly will not do it. It shows
effective current value, not average. It will kick
up when the average is actually shifting down!
A volume level indicator in the audio system is
useless. The plate milliammeter of the modulated
stage tries to show something, by kicking either
upward or downward when it should remain
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steady, but its indications are difficult to inter-
pret. What we want is « simple gadget that will
show us just what is happening to the carrier
itself. We want a meter that interprets things
directly in terms of average values. And we have
it in the ordinary linear rectifier.

The most linear of so-called linear rectifiers
that we know of is the self-biased type plate de-
tector that has a resistor in the cathode circuit.
It’s the same type of rectifier as that used in the
linear vacuum-tube voltmeter described by
MecLaughlin in May, 1932, QST. Look at the
curves of that article and see how linear it is.
The secret of its usefulness for our purpose is
that the plate current is directly proportional to
the average value of the a.c. (r.f.) input to the
grid. In other words, as long as the average value
of the input signal is constant, there is no change
in plate current. If the average shifts upward, the
plate current increases. If it shifts downward, the
plate current also kicks downward. All we have
to do is hook the thing up with a d.c. milliam-
meter of suitable range in the plate circuit and
it becomes our modulation monitor. It is just
the thing for listening monitor use, also.

The self-explanatory circuit of the one we
have been using is shown in Fig. 1. It is essen-
tially a one-tube receiver using a non-regenera-
tive detector or, if you please, an r.f. vacuum-tube
voltmeter. Take your choice. The resistor I2; is
not absolutely necessary but makes it possible to
set, the minimum bias so that nearly the full
characteristic of the tube can be utilized. 1t is
adjusted so that the tube draws almost zero
current with no signal on the grid.

‘Fhe best pace for the monitor is right on the
operating table, where it can be seen by the oper-
ator, and shielded leads may be used to connect
a coupling turn at the transmitter’s output cir-
cuit to the monitor input. The coupling at the
transmitter end and the resistor R, are then ad-
justed so that the milllammeter reads ahout
4/10 ma., assuming a plate voltage of over 180.
The circuit L,C, should not be detuned from
resonance.

After that it’s just a matter of talk and watch
the meter. When it shows a tendency to kick up-
ward, overmodulation in that direction is taking
place and the guin control simply should be
backed off. But if it should kick downward, then
something is seriously wrong with the transmitter
adjustment and a check-up is called for. If the
output stage is a modulated Class C one, it may
be just a case of insufficient Class C stage exci-
tation, vverloaded modulator (excessive Class C
stage plate current) or too mmuch modulator bias.
If there is a Class B linear stage, downward
modulation may call for reduction of the excita-
tion coupling to that stage — and so on, as per
instructions in the Handbook and numerous QST
articles that have dealt with ’phone transmitter
adjustment.

Active 'phone men who are working for im-
provement in the conditions on the ‘phone bands
are urged to make use of this simple monitor and
talk it up over the air. There’s a lot to be done.

World's Fair—Chicago, 1933

"T'HE World’s Fair Radio Amateur Council,

the body in charge of amateur radio activities
at the World's Fair, announces that the calls
W9USA and W9USB have been assigned to the
stations to be located in the Administration
Building on the Fair Grounds. There will be four
transmitters in operation and two receiving posi-
tions (with latest s.s. receivers). A club room will
be available for visiting amateurs. Historical dis-
plays of amateur equipment will be one of the
features of the exhibit in the Travel and Trans-
port Building. All in all the Radio Amateur Coun-
cil will have charge of 2000 square feet of floor
space. WQUSA got on the air in early March. The
Communications Committee of the Council has
charge of all operating, and only the finest opera-
tors in the Chicago area will be on duty. Reports
on the progress of the amateur radio arrange-
ments at the Fair are being transmitted regu-
larly by specially appointed amateur stations
throughout the U. S. and Cunada. A special QSL
card of attractive design will be sent to every
station worked. It is hoped that twenty-four-hour
operation can be maintained and that schedules
may be kept with at least one station in each
state. Watch out for WOUSA and WIUSB --
World’s Fair — 1933.

Dakota Division Convention
April 21s8t-22nd, Oxford Ball Room, St.
Paul, Minn.

Under the auspices of St. Paul Radio

Club. For particulars write Rex L. Mun-
ger, 2484 University St., St. Paul, Minn.

Velocity Microphone Correction

The drawing of the d.c. field type velocity
microphone, Fig. 2, page 24, February ST, has
occasioned some confusion among econstructors
because the overall width and thickness dimen-
sions of the pole pieces (1) were incorrectly shown.
These dimensions should be doubled; i.e., the pole
pieces should be one inch wide and 34-inch thick.
This becomes apparent when the drawing is
checked, because each pole piece must have u
half-inch hole drilled in it to take the yoke (3),
and because the ends of the yoke would project
beyond the pole pieces if the latter are only 3/16-
inch thick. .
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The Cruise of the “Northern Light”

KGEG’s Globe-Girdling Trip
By William A. Crabbe, Ex-W6ESW *

out by QST telling of the job. .

So writes the author of this yarn.

““The fellows have urged me to write something of the trip that was made possible for me by a bulletin sent
Northern Light is 150 tons, 139 feet long, and is an auxiliary schooner.
She made her maiden voyage to Wrangell Island in 1927.
PMZ, WSBS and some of thgse other expeditions from WE6HM. It inspired me to make a trip.”

. « . I used to go over the hill to Carmel and work

~— Editor

describe in a short article. Here are some

of the incidents in regard to the radio.
The romance and adventure of the tropical
islands, foreign ports and different nationalities
is left to your imagination.

It was the real active hams at home that kept
busy doing the real work delivering messages by
telegraph, mail and telephone. W6HM, VS1AB,
W2CJR, W6UC, W6CZX, W6ACL and W6ATJ
kept faithful skeds and did the work that only
the amateurs can do.

‘When I had the opportunity of joining the
Northern Light (and snapped at it) I was sur-
prised to find no set aboard and the sailing date
near. With little time to spare and expense cut
to a minimum, a set was put together and we
sailed on April 2, 1931, with a self-rectified 75-
watt t.p.t.g. transmitter and a high-frequency
receiver. A telegram arrived giving us the cull
letters KGEG. No one was worked until we were
several days out.

The vibration of the engines and the grinding,
crashing, buzzing sounds of various fans, gen:
erators, pumps, coolers and loose connections in
the ship made enough noise to obscure the ordi-
nary amateur station. Some of the noise was
stopped, but still enough came through to cover
any but the loudest signals. The d.c. SW-5
National set made it possible to use an antenna
that picked up a minimum of noise.

After the first twenty days of such conditions,
the Northern Light reached the Marquesas Is-
lands. By that time, my ears must have become
accustomed to the noise. At Nuka Hiva there
was a severe quietude on the short waves, and
while we were at anchor the signals pounded in
from everywhere.

Most of us have our eyes open for antennas
and radio towers when we are traveling. As I
walked along the beach of Taio Hae Bay, 1 saw
an antenna hanging down through the coconut
trees to a tin roofed hut, and through the open
doorway I saw a 75-watt short-wave set and a

*309 Junipero Ave., Pacific Grove, Calif.

Q. TRIP around the world is a big thing to

zasoline engine power supply. A French operator -
met me, but since French isn’t one of my accom- *
plishments, and his English limited to “yes’” and
“no,” we had to use “Q” signals for our con-
versation.

We also visited Hiva Oa in the same group of
islands. The radio operator on that island had
heen electrocuted. We sent several important
messages to FPE at Tahiti for the people on the
island. From there we went to Manahi in the
coral atolls. There were no white people on the
island but the dusky inhabitants of this enchant-
ing place offered us fruit and live chickens.

Finally we reached Papeete, Tahiti. We had
traveled 3800 miles. (George Bambridge (old
O0OBAM, now F30CD), dressed in a1 pareu,
showed me his equipment with which he keeps
regular skeds with various islands and Cilifornia.
Amateurs who have met him know that he seems
to own half of the island, including nearly all of
the automobiles, several plantations, an import
husiness and somne ships.

We left Tahiti for the TTonga islands and
stopped at Neiafu on the island of Vavau.
Among the trees rose two tall masts holding a
heavy cage antenna. I went aghore in the after-
noon to visit this large looking station. On the
door of the shack was the word “Tabu.” The
operator was a native. He was sleeping nearby
in a lean-to under a Mango tree. I was surprised
when I found that the transmitter used one 201-A
tube on 450 meters. A flashlight bulb in the an-
tenna was used for a check when he called the
nearby islands for weather and news. We went
out into the jungle and his friends prepared a
feed of Faya-Faya. When I left, they gave me
some native Tapa blankets. From there we went
to Suva, Fiji. VPD, the commercial there, is op-
erated on gasoline engines and uses & grass shack
for quiet, cool listening.

We had no 600-meter transmitter, but I was
making plans for putting one together. An oper-
ator on a trader gave me some long wave coils,
but they played their part in g unique way when

(Continued on page 64)
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‘The Wichita Falls Amateur Radio Club will

hold its Annual Banquet Tuesday, April 18th,”

at 8:00 p.m., at the Wichita Club, Hamilton
Building, Wichita Falls, Texas. All amateurs are
invited. Plenty of entertainment for all. Bring the
YF or YL. Make reservations no later than April
I5th to the club secretary, Mrs. J. R. Martin,
816-10th Street, Wichita Falls (price only 75
cents). Don’t miss it!

Radio Short Course by
Milwaukee Extention

A Radio Short Course will be given under the
auspices of the Radio Department of the Univer-
sity of Wisconsin Extension Division in Mil-
waukee, April 10, 11, and 12, with sessions all
day, every day. There will be inspection trips and
exhibits by manufacturers. The topics for lecture
and discussion will cover the new sets, new cir-
cuits, new tubes, testing equipment, interference,
automobile radio, and amateur transmission and
reception on ultra-short waves. The speakers
will be specialists from the leading manufacturing
concerns. The registration fee is one dollar which
entitles the registrant to attend all sessions.
This course will be of special interest to those in
the radio business, but the public is invited as
well.

A detailed program may be obtained by
writing the University Extension Division,
Milwaukee.

Amateur’radio is developing an enviable coun-
try-wide broadcast coverage, with several new
stations beginning the presentation of radio ama-
teur programs recently. Here is a tabulation of
the programs being presented in codperation with
A.R.R.L. headquarters:

WMAQ 670 ke.

Chicago, IIl.

*Ninth District Radio Amateur,” Forrest P. Wallace,
W9CRT

WBZ-WBZA 990 ke.

WIXAZ 9570 ko.
Boston-Springfield, Mass.
Presented alternately by East. and West. Mass. Sections

WMBD 1440 kc. Midnight, second and fourth Satur-
days
Peoria, I1l.
Peoria Amateur Radio Association

KGKO 570ke. 8 p.m., Saturdays

Wichita Falls, Texas
Wichita Falls Amateur Radio Club

5:15 p.m., Saturdays

11:15 p.m., Saturdays

KXA 760ko. 4 p.m., Saturdays
Seattle, Wash,
John P. Gruble, SCM Washington

WABI 1200 ke. Time of broadcast unknown
Bangor, Maine
Queen City Radio Clu&

KWSC 1220 kc. Time of broadcast unknown
Pullman, Wash.
Rho Epsilon fraternity

A number of stations have given single broad-
casts in the interests of amateur radio, among
them WPTF, Raleigh, N. C.; KGDY, Huron,
S. D., and CKGW-VEOGW, Toronto, Ont.
One of the stations now contemplating the
production of an amateur program is KMMJ,
Clay Center, Nebr.

Code lesson broadcusts, long a popular feature
over the many dozens of stations which have car-
ried them in the past, are now being presented
vver WPHR, Petersburg, Va., and CKPC, Galt,
Ont., while a number of other stations have been
supplied with the requisite material.

Fixing a screen-grid tube with a broken-off cap
isn’t entirely hopeless. First clean the old cement
out of the cap and fill the latter with solder. Clean
the glass tip of the tube and shine the remaining
length of grid lead. Invert the cap on a flat sur-
face, get the solder filling hot, plunge the tip of
the tube in the cap, let cool, and the job is done.

— W6BQU

With so many calls changing hands these days,
it’s a good idea for the new ham with a re-assigned
call to check up on the listing in the latest call
book to make sure of its correctness. If not shown
correctly, the QRA should be given to other sta-
tions from whom cards are desired.

To make old bakelite dials look like new,
scratch out the old paint in the engraving with a
sharp-pointed instrument, spread on aluminum
paint and wipe off the excess. The aluminum

. paint will remain in the grooves.

------- - W1BPK

W2BKO’s 20-meter 'phone can be heard on the
B.C. receivers of four neighbors. But that doesn’t
mean BCL trouble in the usual sense — these
people actually refuse to let BKO fix up the inter-
ference because they like to listen to the conver-
sations! Since finding this out BKO doesn’t get
so much pleasure out of working the sct. No
privacy at all!
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Conapact Doublets

LMOST all amateurs recognize the efficiency
£} of a doublet antenna for receiving. It gives
greater selectivity and less noise-to-signal-
strength than the usual length of wire used in
the average station.

One of the chief disadvantages of this type of
antenna is the space required to erect it. For
operation on the 4(0-meter band it requires a
streteh of 66 feet, and to the ham living in a large
city 66 feet is a lot of room. Usually the only way
he can erect a doublet receiving antenna is to run
it parallel to the transmitting antenna, and this
will not increase the efficiency of the transmitting
antenna.

"The writer is located in a very noisy section of
the city and found that a doublet antenna about
50 feet high was about 1009, better than any
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7o Receiver

FIG. 1.

other type of antenna. However, I had to run the
antenna directly underneath the transmitting
antenna.

With the following system the receiving an-
tenna can be erected very high with a light pole
and very little guying. All you have to do is to
wind two coils of No. 12 wire on & 3-inch form,
mount the coils on stand-off insulators on a cross-
piece of wood, fasten the crosspiece to the pole
and put it on the roof. See Fig. 1. The total space
required is about 3 feet. The size of coils for each
band is as follows:

80 meters — 56 turns each cml
4() 13 )g; [ [
")U (13 14 43 [ 43
"The antenna works very well on harmonics.

-~ George J. Quick, WSAZF

A Handy Test Lamp
A useful refinement for the ordinary flashlight
lamp and loop so universally used for neutralizing
and checking oscillation is illustrated in Fig. 2.
The idea originated with T. S. Shaw, W6AVN.
A wooden clothespin of the spring type servesas a

Rubber Band's

Wooden Clothes
pin with sprmy
removed

FIG. 2.

holder for the usual lamp and wire loop and also
a8 a clip to be snapped on a copper-tubing in-
ductance. The coupling between the loop and the
tank coil can be adjusted very readily — and will
stay put — if the nose of the clothespin is carved
down to a short stub as shown in the drawing.
Besides keeping the coupling fixed at the value
considered most desirable, both hands are free
for the tuning operations.

R.F. Control on the SW3

The. following letter from R. B. Fogarty,
WOIST, should be of interest to SW3 owners who
have been wondering about the possibility of
using an r.f. gain control on the set:

“I was quite interested in the article in the
January issue of QST on improving the selectivity
of the autodyne receiver. As a result of that article
I made some changes in my own receiver and the
results have been so good that I have passed the
dope on to other hams and thought perhaps you
might be interested in passing it along to the gang.

“] have a National SW3 and have made the
following changes: The 500,000-ohm tapered
potentiometer was removed from the circuit and
a l-megohm resistor put in place of the potenti-
ometer, as shown at A, Fig. 3. In the first r.f.
circuit I put in a control as suggested in the
above-mentioned article. I used a Yaxiey 10,000-
ohm tapered potentiometer, mounted in the
place formerly occupied by the 500,000-ohm
volume control. It was not necessary to drill any
holes, and the graduated R disc still serves its
purpose. The circuit changes are shown at B,

Fig. 3.
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‘ As for results — they are quite astounding!
There is a station very near me that used to block
out about 34 of the band on 40 meters. Last night
I worked a W3 within one point of this local ham!
And he was as strong as ever because I could turn
up the r.f. gain control and he would still block
out the band as before.

‘I have passed this dope on to five or six hams
and they have been very pleased with their re-
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sults. One is a 'phone man and he is working
stations now he couldn’t even hear before.

“] might add it works equally well on both
sets — either 35 or 58 tubes. On the 58 set it is
even better as it cuts down the tube noises so that
weak sigg come through much better.

‘“ As for detuning the set — I have noticed that
it throws sigs off about a half degree on the dial.
Personally I can’t kick about that as I can work
many more stations now thanks to this change.”

In using a similar arrangement to give r.f. gain
control on the SW5 it was found by W1BDI that
changing the detector wiring to the circuit shown
in Fig. 1, page 49, January, 1933, QST helped to
compensate for the detuning caused by the gain
control. Probably such a change would be equally
helpful on the SW3.

BCL QRM from 5 Meters

The following information was gathered after
many experiments with BCL interference caused
by 56-mec. ’phone stations to receivers located on
the same premises as the station but working
from separate power supplies. I am passing it on
with the hope that it may help others."

When the antenna was connected to the b.c.l.
set the interference covered the entire broadcast
band and did not appear to be tunable, but dis-
appeared when the antenna was disconnected.
Various methods of elimination were tried, in-
cluding grid suppressors and bypass condensers,

but while the interference disappeared so did the
broadcast program.

Finally a wave trap using a 20-uufd. midget
variable condenser shunted with three turns of
bus bar wound to a diameter of 14 inch with turns
spaced the diameter of the wire was tried, and
when tuned to the frequency of the station com-
pletely eliminated the interference.

This trap was inserted in series with the
antenna lead-in of the b.c. set, but the lead from
the trap to the set, while only 6 inches long, was
sufficient to pick up the interference. This lead
should be shielded and the shielding grounded to
the chassis of the set.

This idea was tried on a completely shielded
10-tube receiver of the tuned-r.f. type and it
completely eliminated all interference, except
that on WABC it appeared to ride in on the
carrier. However it was just barely understand-
able when no modulation was applied to the
carrier of the b.c. sta.’uon

THE following is a supplement to the list of "
A.R.R.L. Official Broadcasting Stations in
November @ST (page 51): :
WIBOF, WICDX, W2ADQ,
W2CBB, W2ENC W3APV W3CFA, W3CJS,
W3CNY, W3SM, W3zZX, ’W4AUW, W4BGA,
W4DS, W4MR, W4RS, W5ALJ, W5ANU,
W5BKE, W5CGJ, W5ES, W5NT, W5WF,
W6BFH, W6BTZ, W6BVN, W6CIX, W6CRF,
W6éDVD, W6FPH-GUF, WT7AT, W7BHB,
W7LD, \V7WR WB8ACZ, \VSA\VX WSCFF
WsCPY, WSCQW WSDED, WSDPR WSDYH,
W8EVC, WIGPP, W'SHYZ WSUC W8sUX,
WQACU, W9AUH-ZZAO, WQBAR, WQBNN,
WICRY, WOEXL, W9FA, WOFF, WOHTX,
WOIVF, WIIYA, W9JCQ, W9JP, WIKKG,
WoPA, WORH, VElCY VEIDQ, VE3HA.

New England Division Convention

April 28th-29th, Hotel Bond, Hartford,
sonn.

Fee, §$3.50 — Special Price for the
Ladies, #1.50. For further information
write F. F. Howell, Sccretary, Hartford
County Amateur Radio Association, 3
Edgerton Place, South Manchester, Conn.

& Straxs B

When high-voltage low-current fuses are
needed, dig into the Xmas tree trimmings. The
lead foil strips used for icicles are just right.

— WWeRv
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Weather Forecasting and Amateur Radio
By Howard S. Pleasants, W3DR*

E ALL like to talk about the weather.
One hardly ever overhears a QSO in
which the weather is not mentioned.
But the possibilities of connecting amateur radio
and weather reports in order to make our own
forecasts have remained undeveloped. This ar-
ticle is intended to set forth the most elementary
principles of compiling and interpreting weather
observations in the interests of weather fore-
casting, and to suggest the combination of mod-
ern amateur radio communication with one of
the oldest and most fascinating of all sciences.’
At first thought it might appear unnecessary
for anyone to take an interest in the weather
hesides those who are emploved by the U. S.
Weather Bureau, since this institution is well
organized and is composed of able men with
many years of experience. Nevertheless, there is
still a feld for the amateur

every 900 feet above sea level the barometer falls
one inch, compare your barometer with a stand-
ard, such as a column of mercury, and apply the
necessary correction either by adding to the
readings or by adjusting a compensating screw on
the barometer.

An instrument of almost equal importance is
the weather vane to indicate wind direction. This
instrument is so easily constructed that there is
little reason why it should be bought. The location
of the weather vane is as important as the in-
strument itself, because it will give erroneous
readings if there are any objects near it which
might detlect the wind from its actual path. For
this reason a good suggested location would be
the top of the antenna mast. Check up on the
weather vane after it has been located by watch-
ing smoke from locomotives, etc., and make sure

that they both indicate the

forecaster. For instance,
there ure many small dis-

same wind direction.
In forecasting there is but

turbances which are diffi-
cult to trace from such scat-
tered points as the official

-U. 8. weather stations.
“These minor disturbances

include thunderstorms, fog
areas, cloudbursts and-un-
usual phenomena which can
be classed as purely local.

“Wx”’ us a subject for conversation
plays a large part in ham communica-
tion. We aﬁ talk about it but, as Mark
Twain once pointed out, never
much about it. In this article the
author suggests amateur weather fore-
custing as an interesting hobby to team
up with amateur radio. Collecting in-
formation is a necessary preliminary
to weather forecasting and each of us
has on tap the method of communica-
tion to do it. No elaborate networks
need be set up. Make a few skeds, col-
lect the dope, forecast for your own

one simple rule concerning
the wind direction and
barometer, that warns of a
storm. If the wind changes
in a clockwise direction
(from‘S to SW to NW,
etc.) a low pressure dis-
turbance is leaving. But if
the wind changes in the

From this it can be seen
that most of our contacts
in this work need be made

locality — and see how it checks out
with the official weather man’s “‘fair
und warmer.”” — EDITOR.

reverse direction (baeks)
the disturbance is approach-
ing. Of course the barometer

over comparatively short
distances, no more than
one hundred to three hundred miles.

The equipment for elementary work will con-
sist of a barometer, a weather vane and an outside
thermometer. Barometers are made in two types,
mercurial and aneroid. The mercurial typesare the
most, expensive, ranging from twelve dollars to
seventy-five, and they are also the most accurate.
They operate on a simple principle, have few
parts and seldom, if ever, need any attention.
On the other hand, the aperoid type is less ex-
pensive, more readily portable and easier to
regulate. The aneroid types cost between four
dollars and twenty-five dollars. I have had satis-
factory results with an aneroid type which cost
about seven dollars. It is to be remembered that
for nearly all work carried on in the United
States, barometer readings are made in inches and
decimal parts of inches. ‘Therefore it is advisable
to avoid buying barometers with other systems
of calibration. ‘Before using your barometer he
sure that it has been compensated for altitude
above sea level. Your altitude can be found on a
topographical map. Using the principle that for

will indicate whether or not
there is a low pressure
disturbance. In simpler form we have the
proverb, ’
‘“ When the winds back and the weather glass falls,
Then be on your guard against gales and squalls,”

The thermometer is not an expensive instru-
ment; the best cost but two or three dollars. -
They are of little use in forecasting and are merely
indicators of the prevailing conditions. A very
loose generalism which works sometimes in fore-
casting and which makes use of the thermometer,
is, “When the barometer and thermometer go
down together, . . . wet weather.”

The next observations are purely visual.
Clouds have long been known to have some value
in weather forecasting. The present form of
nomenclature for clouds is not absolutely com-
plete, nor are the interpretations of cloud forma-
tions either fully developed or generally accepted
as accurate. This phase of weather forecasting is
still sufficiently undeveloped and *mysterious”
to offer itself as a problem for amateurs to tackle.
A simplified classification of clouds follows:

#P. O. Box 34, Paoli, Penna.
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The “Cirrus” are those very high streaky or
wavy clouds that have a cobweb-like appearance
and are often known as ‘‘painter’s brush,” or
“mares’ tails.”” They are found on the forward
edge of a “low.” For this reason they are often
said to be indicators of rain but actually they
only indicate the approach of a low pressure dis-
turbance which may or may not bring rain.
“Cirro-stratus” clouds are similar to cirrus
clouds but are much more conspicuous and some-
times completely cover the whole sky. They are
actually a layer of ciirus clouds. Cirro-cumulus
clouds are seen at the same altitude and are often
mixed with cirrus clouds. They consist of small,
white, globular masses arranged in rows and
resemble the scales of a mackerel fish. Their in-
terpretation is found in the proverb,

“‘Mackerel scales and mares’ tails
Make lofty ships carry low sails.”

Other members of the “cumulus’ family in-
clude the “alto-cumulus,” *fracto-cumulus,”
and ‘“strato-cumulus.” The ‘‘alto-cumulus”
clouds are made up of white globular masses,
slightly shaded and packed so close together that
they almost appear to be a single cloud. They
have been seen both before and after storms and
mean rain when coming in from the west and
northwest. - “Fracto-cumulus” are the small
“torn”’ pieces of clouds seen during windy days
following a storm. They indicate clearing skies
and fair weather. ‘“Strato-cumulus’’ clouds are
most common during October or late September.
As the name implies, they are layers of cumulus
clouds, white and massive. They indicate clear
and colder weather. The cumulus cloud itself
regsembles steam from a locomotive. In summer
they often become thunderheads.

“Stratus”’ clouds are those grey sheet clouds™

seen at the lower levels. When appearing at high
altitudes they are called ““alto-stratus.” Whether
high or low these cloud formations generally
cover the sky completely and indicate rain soon.

“Nimbus” clouds are the low, grey, rain clouds

that have dark patches in them and are always

accompanied by rain. In many respects the ‘‘nim-
hus” cloud resembles the cumulus except for its
darker color, Hlatter appearance, and lower alti-
tude. When small fragments of these clouds are
seen skimming swiftly along the ground under
the “nimbus,” the name ‘‘scud’ is used to
classify them. For additional descriptions and
classification of clouds see the Encyclopaedia
Britannica, which has an excellent chapter on the
subject, with pictures.

In order to facilitate the transmission and
reception of weather reports a standard form
should be adopted. The following is a suggestion:

(Locality) (Time) (Barometer) (Temp.) (Wind) (Intensity) (Sky)

Berwyn, 8:00 {And direc- 52 NW Gentleor Cirrus
Pa. A.M. tion) 30.07 (moder- ete.

ANAAV4

(Locality) (Time) (Barometer) (Temp.) (Wind) (Intensity) (Sky)

P.M. Falling (or ate, fresh
rising or strong
steady) gale)

Provided that the messuge is being transmitted
from the station of origination and on the date of
the report, the date may be omitted. However, if
it is relayed or transmitted at a later date, the
date should precede the whole thing.

The organization of groups of amateur meteor-
ologists would take many months, but those
who are sufficiently interested can begin immedi-
ately by practicing recording information and
classifying cloud formations. As for weather fore-
casting, besides the few above mentioned
methods, it is simplest to first find the wind
direction, und then call stations in that direction
(not too far away, less than 200 miles) and
learn from them the clouds and temperatures to
be expected. Do not feel that because you have
no barometer or other instrument that you may
not participate in this interesting game; just
write ‘“missing’’ in place of the:report from the
absent observation.

Pacific Dwxsxon Elects Culver
G. CULVER, W6AN, has been elected to
e the ARRL Board of Directors by the
membership of the Pacific Divigion in a special
election brought about by the recent resignation
of Clair Foster. His tenure is for the remainder of
the 1932-33 term. He won over E. J. Beall,
W6BVY of Newman, by the following count:

Mr. Culver........... 566

230
Director Culver has been prominent in East
Bay amateur activities for many years, being
secretary-treasurer of the East Bay A.R.R.L.
section organization and having held an appoint-
ment as assistant division director under his
predecessor. He is an engineer for the Key

:System and East Bay street railway companies,

and resides in QOakland.

To All Members Central Dwxslon.

It has been the custom for the past two years
to invite your suggestions and comments on
League matters just prior to the annual Board
meeting. Present financial considerations make it
advisable to dispense with our questionnaire this
year; and 8o your Director takes this means of
soliciting expressions of your desires and your
comments in A.R.R.L. affairs for the coming
meeting of the Board of Directors.

. LOREN G. WINDOM
Director, Ceniral Division

_ Stra X

The new G. E. “detector” Christmas-tree
bulbs are filled with neon, and while not quite as
sengitive as the regular bulbs, are just the thing
for ham use. — W3BXI (also WSND)
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(Pronounced ‘“‘UGH’’)
Published just this once,
as its official mouth-
organ, by the American
Delayed Kick League,
Ltd., Zrnp-Xabaflsky
Ffplxice, Pffft.

And in case you didn’t
sez it above, it's—

APRIL

april _fool!

lovingly devotedforthefirsiandlast timeexclusivelyto

LIBERIAN DOG-APPLE GROWING

HE AMERICAN RADIA-
The TTOR Delay League is a
national non-professional

. association of radiator de-

layers, bonded for the

m e r I C a n more effective delaying of
hot-water and steam radi-

’ ators as may be found

R d t from time to time to be

a la or in the public interest,
convenience or necessity;

to advance the art of

e a delaying radiators; for the
maintenance of radiator
traternalism and a high

standard of delaying

ea ue amongst radiator delay-
men: and to kee&; the

public delayed-radiator

conscious as may promote
more and better delays to
biggerandbetterradiators.
“Of, by and for'' the delayer, it numbs within its ranks
practically every worth-while amateur delayer who ever
successfully delayed a radiator, and has a history of glorious
achievement as the radiator-bearer amongst delayed amateurs.
Inquiries regarding membership are solicited. Ownership of
one’s own radiators is not a perquisite, but a bona-fide interest
in delaying same is an exquisite qualification. Address all
correspondence to the Chief Pipe-Bender at Omponpanoosuck.

Hellion X-Ray Landslide, (Secretary. A.R.D.L.) Editor-in-Chief and Pipe-
Bender-in-Chief; Big Chief Bender, chief bender; Frank Lee Nertz, Most
Potent Delayer: I. M. Too, First Assistant Director of Delays; Hooie Loober,
Director of Public Inconvenience and Stoppages; N. Whatinhell, Head Degilder;
A. Punk Sigg, Vice-Strawboss in Charge.

Messages of the following type may be filed with any of The American Radi-
ator Delay League Stations: CQ CQCQ CQ CQ CQCQCQCQCQCQCQCQ

Main Delaying Headquarters:
(For anawer, sce to-morrow’s instalment)




or more interesting. But what amateur radio in this country really necds is something or

other. Whatever the subject, certainly there is something that need not be said ubout it.
For instance, even if the topic is merely whether curfew should not have ritng last night, it does not
necessarily follow that it makes sense. Even Alice could see that.

But the great question now squarely confronting the American amateur is this, and before you
answer, let each of you look closely into your innermost heart and reply truthfully: Have you, or have
you not, heard the one about the traveling salesman and the farmer’s daughter? No? Well, it seems that
the band, accompanied by the attached buglers (or if no band is present the massed burglars), take

position on the parade ground so that the left of its front rank will be twelve yards to the right of the
rank of the guard when formed. At this stage the milliammeter should read about $12.91. Got that
much OK? . . . Good; that's more than we ever could.

There are, us we see it, two things that we hams can do about this distressing situation: (1) Now
stop, Major General, are negro jum pots won? (2) Stiff, O Dairyman, in a myriad of fits! Embrace
these propositions from either direction, we point out, and they spell Mother. It all goes to show, as
we've often said in this column, that corporations don’t pay huge dividends but codperation ought to.

Oh, we said corporation, didn’t we? That reminds us of our rights. As amateurs, we too have a great
fundamental right. But if we lost it, we wouldn’t have a fundamental left. Never forget that!

And now, you bums, bad dreams to all of you. Come and sec us some time when you are in Chicago
and we'll show you the slaughter-house.

‘ N T E RISE this month to remark that if we sat down and said nothing it probably would be less

Q. R. R.

Financial Misstatement

By order of the Bored Directors the following financial
misplacement of the American Radiator Delay League is
published for the delectation of the membership.

K. BiLLIEEN WILBERFLOSS, Scrivenor

On hand last report, not counting empty

bottleS ..ottt 0.52
¥ee from L.R.E. for supplymg them with
HECTELATIES . vivvvvruvsnoennnansanonssan 12,345
Qur share from ‘‘ Kcep-'l'ube-Prices-High "’
(lampaign of Relentless Corpn. of America 67,890
Sale of 4 channels to commercial inter-
1 Pesetas 10,000,000
Less cut to Segal and Warner .......... 11,000,000
Net loss on transaction .......... Rubles 73,088,099

Membership Dues (Let's not count that; hq. gang need
tobacco money)

Advertising Sales ......... ... (Don’t make us laugh!)
(rid-filament Capacity .......coeevenen. 4 ppfd.
Total Take ...oosevviennenninnnn The cyes have It.
DISBUSTMENTS
New Rolls-Royce for Budlong .......... 17,000 mH.
Hostesses for Visiting ¥iremen .......... Hardly ever
Likker, XXXX-cut, quartz ............ 62
Appropriation for Spy System .......... 4000.00
Appropriation for Washington A.R.R.L. “()000OH GRAMMA, THERE’'S A HAM—I1 CAN
Lobby ....ciiiiiiiiiiiiie, . No. 0.09 ‘TELL BY THE LOOK ON HIS MUG!”
Bml money, stenographers fund bt i
Balance before dividends ....... 69.52 We know that nobody believes it or gives a
D‘X"Ide“d for Headquarters Ham- 69.00 hoot anyway, but the combined radio experience
PUIBETE covrnrrnrrrrrne s eeeens " of the personnel of “OST” totals 23,768,453,692
Empty bottles on hand ............ 52  years, 7 hours, 2 seconds.
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Unrelate