The ARRL

Radio Amateur'’s Handbook

— From Its Beginning

We will take a journey through time and space, looking over
the ARRL Handbooks from their first edition to the modern era.
After looking at the first offering, we will look in some detail at the
changes on a decade by decade basis, highlighting the changes over
each interval, with focus on the equipment in use and described in
each volume. By the time of the first handbook, the art had already
advanced from the days of spark and crystal sets to the use of vac-
uum tubes for both transmitting and receiving equipment.

In the early days of radio, before the ARRL published its first
“handbook,” there were attempts by others to fill the space. Some
were reviewed in QST, but most were found to be lacking in techni-
cal content or clarity.! This might explain why the League decided
to enter the handbook business, although they didn’t get there until
1926. — Joel R. Hallas, W1ZR, QST Contributing Editor

1S. Kruse, 10A, “Book Review — A. F. Collins, The Radio Amateur’s
Handbook,” QST, Feb 1923, p 70.
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ARRL Publishes the First The Radio Amateur’s Handbook — The 1926 Edition

The first ARRL-published edition of
The Radio Amateur’s Handbook was an-
nounced by then QST Technical Editor
Kenneth B. Warner, IBHW, in QST of
October 1926. Warner stated: “At last we
have the honor of announcing The Radio
Amateur’s Handbook, the A.R.R.L. hand-
book we have been dreaming about for sev-
eral years... The book has been written by
Mr. F. E. Handy, A.R.R.L.. Communication
Manager, eminently qualified for the job
not only because of his sound engineering

knowledge but perhaps more particularly
because this business of actually operating
amateur stations is the subject about which
his department deals daily and he knows it
inside and out....”?

This volume was quite comprehen-
sive for its time, as shown in the table of

2K.B. Warner, 1BHW, “Our Handbook
Announced,” QST, Oct 1926, p 8.

contents (see Figure 1926-1), with the em-
phasis spread among underlying technol-
ogy, building a station, operating a station
and a bit about the ARRL’s activities. A
total of 5000 copies of the first edition of
the Handbook were produced.

The book opens to a view of typical full-
size stations of the era (see Figure 1926-2).
Note the use of open construction without
attention to operator safety (no safety rules
back then) and no attempt at shielding
(that would change with the popularity of
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STATION ARRANGEMENT AT 6LJ, LOS ANGELES, CALIFORNTA

The apparatus is laid out on a large, substantial table in the most cnn'wenlent way possible. Note
.nd of The receivers are at the

left; th

at the right o

it g e rlght. With the wavemeter n
41 keying relays, batteries, hattery-charger and nlhu power nnpply eqlllmnnllt are under the tahle.
The message files and the station log hook are kept in the draw

& pbrmaclat feck a7t Ta. & mmlcriable pouttien e ha

ANOTHER ARRANGEMENT USED AT 8CXX, CEDAR RAPIDS, TOWA
There is plenty of room here so things do not have o be sa compact. Note the beautiful and

simple panel mounting of the twa transmitters. The
f the operator. T

posts at  the top edge of the panel makes it pessible to change the Lerenz-wound eoils quickly
to cover different wavolength ranges. The construction of such cails and the use of space-wound
plug-in coils are discussed in the Handbook.

o fumers are dircetly in front ‘af the recelving aperator; the trans-
D of it just above the fifty-watt tube. Tha

¢ Is sufficient room so
table.

pawer cantrol switches are in reach
he wavemeter is at the left of the receiver. A row of Inm-lm.-

Figure 1926-1 — The Table of Contents of the First Edition of
ARRLs Radio Amateur’s Handbook, circa 1926.

Handbook.
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Figure 1926-2 — View of typical full size Amateur Radio
stations of the era. From the inside cover of the 1926 ARRL




over-the-air TV reception in the 1950s). The
cover page (Figure 1926-3) is all business.
Construction projects included a bread-
board long wave receiver (see Figure
1926-4), a shortwave regenerative receiver
(Figure 1926-5) and both tuned (Figure
1926-6) and crystal controlled (Figure
1926-7) transmitters. At this time the regu-
lations regarding exact frequency band al-
locations and technical standards were still
a few years away with the consequence that
many transmitters were shown operating
in a “self rectifying” mode with raw ac on
the plates. There was also attention given to

various wire antenna arrangements.

I found the advertisement section at the
rear to be fascinating. While some manu-
facturers advertised over many years, oth-
ers came and went quickly.

Interestingly, Vibroplex ads were in all
handbooks that I examined, often with ads
for the same equipment year after year (see
Figure 1926-8). Of course, Horace Martin
started making his famous speed keys
before there was radio, and the company
continues to this day.

Vibroplex was not the only key manufac-
turer in this edition — Bunnel, developer of

the famous sideswiper key, was also repre-
sented (see Figure 1926-9). Other common
names included National, then making
radio parts (see Figure 1926-10) with radio
receivers some years away. While primarily
focused on the amateur side of radio sci-
ence, one ad stands out as a predecessor of
many who would build on their interest in
radio to move from amateur to professional
status. Joseph E. Smith of The National
Radio Institute (not related to National
Radio) in their ad (see Figure 1926-11)
even seems to promise salaries to be
achieved through their studies.

The

BY

FIRST EDITION

HARTFORD, GONN,

1928

RADIO AMATEUR'S HANDBOOK

A MANUAL of AMATEUR SHORT-WAVE
RADIOTELEGRAPHIC COMMUNICATION

FRANCIS EDWARD HANDY

COMMUNICATIONS MANAGER. AMERICAN RADIO RELAY LEAGUE

THE AMERICAN RADIO RELAY LEAGUE

GETTING

heard in every part of the world. Some
commercial short-wave stations send on
wavelengths below one hundred meters and
can be copied with the receiver described on
page 48. A one-tube or two-tube reeciver can
be quickly and cheaply put together for long-
wave code practise. Powerful transnllantlc
commercial end I
between 5,000 and 20, llﬂ(l mebera Many of
them use tape transmission, The sending
is perfectly regular. The stations send at
speeds ﬂepenrlmg on the reception cenditions
at the time of transmission. It is usually
possible to pick a station gomg at about the
desired speed fer code practise.

Right here we will list the materials that
will needed to construct a long-wave re-
ceiver for code-practise work:

1 1600-turn honeyeomb coil (5000 to
16000 meters)

standard single coil mounting (not
pivoted)

good variable condenser having a max-
imum capacity of .001 microfarads.
brass angles to support the condenser
good tube socket

30-ohm rheostat

.001-mierofarad Sangamo mica by-pass
condenser

.00925-microfarad mica grid condenser
2-megohm grid leak

feet of No. 14 tinned bus wire
single jack, open-circuit type

iermhml block, 2" x 4% x %", bake-
ite

wood base board, 17 x 71" x 12"

8-32 binding posts or machine screws
with two hex nuts each.

-
O = L L

The coil mounting and ceil can be ab-
tained from Sears-Roebuck and Co., Mont-
gomery Ward and Co, Charles Branstom,

SCHEMATIC DIAGRAM OF A “SINGLE CUBCUIT
LONG-WAVE RECEIVER FOR CODE PRACTIS.

Inc., Buffale, N. Y., or the Remler Radio
Manufacturmg Company of San Francisco.

For the commercial ship and shore sta-
tions a 150-turn coil may be purchased. Fer
the 1200 to 2600-meter wavelength band s

STARTED 9

400-turn eoil will be correct. A 750-tu
eoil will bridge the gap from 2600 to 5000
meters. These coils may be added as desired
and by plugging them into the coil mounting
wavelength range of the set ma;
changed. You can then hear all the dif-

HOW THE SIHI‘LE LONG-WAVE RECEIVER
LOOKS WHEN BUILT ON A “BREADBOARD"”

ferent kinds of radio communication that
we have mentioned in these bands

The circuit and photograph of sur.h a re-
ceiver are shown herewith. The parts may
be connected as shown in the photograph.

-8
ANT GNO A< +A 4B

PUNTIPVRN, I O I 1

001 HID.

OPEM CIRCUAT JAcH

Y 7 BREAD-B0ARD/

FICTURE DIAGRAM SHOWING HOW THE PABTS
OF THE LONG-WAVE RECEIVER ARE CON-
NECTED

With the smaller coils we can hear Arling-
ton’s Navy Press as well as many low-
powered ship and shore stations. We shall
not want to listen to their high speed traffic
hand]mg at first. The longer wavelengths
received with the large coil are most suit-
able for code practise.

Tuning is accomplished with the wvari-
able condenser. The use of bub one con-

Figure 1926-3 — The 1926 ARRL Handbook title page — all

business here.

Figure 1926-4 — Construction projects were featured in even

the first Handbook. Here is a one-tube regenerative long wave

receiver you could build on a breadboard.
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All distributed capac:ty in coils does not
come from the ecapacity between turns.
Running leads through the finished coil adds
to the distributed capacitance, especially if
the lead happens to be one of the coil leads
1tse1f If a lead must be run throngh a coil

1 means run it through the center as
t}us adds least distributed ecapacitance.
Running the lead near one side of the coil
raises the effective resistance of the coil
considerably especially at the shorter wave-
lengths.

A simple way of making quihe road
space-wound coils is to wind the wire on a
cardboard form, spacing it w‘ith a thread,
string, or another wire which is taken off
after the winding is completed Cardboard
tubing should be first prepared by water-
proofing with a celluloid varnish and binder.
Wire should never he wound on the form
until the varnish is dry. This prevents the
varnish from soaking into the insulation
which raises the dielectric constant mak-
ing a poorer coil with higher effective re-
sistance and distributed . capacitance. A
“Quaker Oats box’ form is as good as they
come electrically. Don’t think that all
coils must be of three inch diameter just be-
cause those mentioned here and all those
you have seen are of that diameter. This
1s just a convenient size and good short-
wave coils performing beantifully can be
made 1% and 2 inches in diameter. A thick
form should be provided with longitudinal
supporting strips to keep the wire off the
form to reduce dielectrie losses,

Here is a table showing the wavelength
ranges that can be covered using 312" di-
ameter Lorenz coils of the follawing num-
bers of turns and a tuning condenser hav-
ing the maximum and minimum eapacity
values specified. The wavelength ranges
were determined by means of an oscillator
(described in the appendix) and wavemeter
(the next mstrument we wlll build for the
station after our receiver is in operation).

Tuning condenser capacity range: 20 to
380 micromierofarads. A smaller maximum
capacity (150 puf) is recommended to give
less erawd'ng on the amateur ranoes.

‘Wavelength

Tarns el
55 200 to 625
24 85 to 273
n 40 to 126
5 24 to TO
2 11 ta 25

Some space wound cmh checked by the
writer were three inches in diameter, wound
on skeleton forms, of No. 18 B. and S. wire

tuning condenser had a range of from 15 to
100 micromicrofarads.

spaced the width of the wire itself. The

BUILDING A STATION 47

Wavelength

Turns (meters)
19 08 to 115
Ll 30 to 62
3 11 to 31

Although not allowing much overlap these
ranges cover the three lower amateur bands
nicely in the center of the dial. The con-
firmed traffic man will wish to use a still
smaller condenser with a much larger num-
ber of coils (eight or ten) so that the tun-
ing will not be critical and so that all sta-
tions will be spread out well over the dial.

BUILDING THE RECEIVER

A receiver built: on a “breadboard” is
very effective but picks up dust and dirt
after a while and gets noisy. A panel-
mounted set is about as cheap. The cabi-
net can be added later to protect the parts.
Photographs show both “breadboard” and
panel layouts. 'he sets can be wired
from the photographs and the diagram.

Select every part carefully if you would
make your receiver a permanent invest-

SCHEMATIC DIAGRAM i
USING SHORT WAVE  re- S| 4 Audie fraas
PLUG-IN COILS 15130 METERS L

THE CIRCUIT

Chosen from the soveral possible cireuits, o Bxed

tickler and a “thrattle” condenser for regeneration

control are used. Smooth regenerstion conlrol is

effccted with this arrangement, while at the same

time the tuning is but slightly changed by movements
tho regeneration condenser.

ment. Do not patronize the local cut price
or “gyp” store if you are after the hest re-

sults obtainable for your money. “Bootleg”

.parts arve cheap it is trne—but standard

parts and tubes from reputable manufae-
turers are not so likely to prove defective
ufter a few weeks of use. Buy well and
your set will still be giving satisfaction
when the friend who was taken ‘n by a mis-
guided idea of saving is paying for expen-
sive replacements.

In putting the “breadboard” receiver to-
gether layfout the apparatus as it is shown

master oscillator is not shielded to keep the
coupling between them low so that there
will be little feedback to endanger the
crystal. The chokes are wound on small
dowels using fine wire. The sockets shown
are provided for two UX210s and two
UV203As. A good mounting for the crystal
is shown in the photograph. When a set
is shielded, it is impoartant that the eoils be

166 THE RADIO AMATEUR'S HANDEOOK

Electrieal measurements are based on the
use of one or more calibrated instruments
espeeially made for their application. These
instruments vary in construction depending
on whec.her they are for use with dlrect
current, al rrent at
freqnencies (25 or GO cyc]es), or for radio
measurements where you are dealing with
frequencies of millions of cycles.

COMPLETE CIRCUIT OF A 40-METER A.C. CRYSTAL-CONTROLLED
ENDING SET
T—i;::ﬂd 1“! llullfvmer 400 volts between 0 and 1. 1500 velis

Figure 1926-5 — This shortwave regenerative receiver was
another construction project in the 1926 Handbook.

lamen
RFC- 200" farna Na, 80

on
“best

c—nuqn valts,
MA—)-500
Al-A2—0.5 amper:

small to keep the magnetic field from
spreading n\lt and lnduc)sng heavy R.F. cur-

Cardwell receiving con:

millh-m D.C l.m.makr

ween 0 and Z.
T1—250-watt filament tnnnfnmn with a 12-volt secondary.
R—2- fil: erystal

of
Ri—Drimary rhostat to adjust all flaments to supply voltage conditions.
DCC on hll-inr‘h

dowel
dowel, llmled every 20ih turn

-l.nmmn: <an be
ppt. Blnx--n blacking mndnnnr
l'. gl blocking condensers (7500
C!—dl)l -pl ﬂxul mica grid condenser (4,000 volt breakdown,
l;o e-apaced

volt breakdown).

).
enser, resultant max. eapacity

s
©4, €5, and Co—National or Cardwell 100-uuf. transmitting cendensers.

L1 ‘urns fatwisewound % bras strip spaced %7. Dismeter 4%
L‘lAﬁ Il!m: No. 12 wire hinged on hard rubber form.

Two of the most important quantities to
be measured are current and voltage. The

rents in the ch eddy

the rate of cur-

will cause a serious pawer loss il the set is
not very earefully planned and constructed.
An on-neutralized set working on amplified
harmonics of the crystal is best for the in-
experienced builder to attempt.

ELECTRICAL MEASUREMENTS

The simple measurements of resistance
(D.C.) and impedunce (A.C.) have been de-
seribed in the explanation of how to find
the inductance of the filter choke. The
proper use of voltmeter and ammeter fol-
lowed by a substitution of the scale read-
ings in Ohm’s Law makes the determining
of many circuib constants possible.

for

rent flow is ca]led an ammeter because the
unit of current is taken as the “ampere”.
The unit of potential difference is the “volt”
from which We name the instrument for

1 pressure a wvoltmeter.
Some mscruments may be used for ome
kind of current nuly, others are suitable
for both D.C. and A.C. Meters are built
on various principles, each of which has a
ﬁel{t"! of applu.‘atmn and cetrtam advantages

in-
struments are builg rugged'ly and compactly.
A pivoted movement carrleu a pointer mov-
ing over a scale which is calibrated directly
in terms of velts, amperes, watts and 2o on,
depending on the construction and circuit of

Figure 1926-6 — Typical of its day, the 1926 Handbook featured

a self-excited transmitter project.
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BUILDING A STATION 63

capacitance (between turns) and no lumped

eapacity may be required. e trouble
with this sort of g is thal when trying
to adjust the set to change

frum the plate to the grid cireuit to pro-
duce I:um:muuns OsLlllutmnB is !he same in
ul! illator The
" mmml.s are the Hartley and

one thing at a time as we desire—the con-
trals are interlocking. The plate turns
and the wavelelzgth will be changed at the

f‘olpm:; cireuits, named for the pmmment
investigators wf\o first used them.

both circnits an induchnce and :apui-
tance In the

same time ineon

will result.  Somgtimes eoils or paris of
a cireuit will give trouble by putting os-
eillations in the eircuit at their natural
period.  Certain adjustments will appear
to be stable but the tube later will “flop
over’” to another frequency of some parti-

Hartley circuit the ﬁlnment of the tube is
conneeted to the middle of the eeil and the

cular part of the circuit. This
the desirability of using one tube rather
than several in parallel on the short waves,
as we thus get rid of troubles that may
oceur from “parasitic” oscillations between
the different tubes and their leads. On
the ultra-high frequencies we can make use

i
B EChoke

of these oseillutions in actual
but they arc not well suited to practical
ecommunication and we will not spend any
time on thern.

PLANNING THE TRANSMITTER

To design and build a tobe set for trans-
mitting on short waves is quite simple.
The choice of apparatus to fit the pocket-
book is probably the most difficult task.
Tube transmission and the use of shorter
and shorter wavelengths have simplified
this problem. The more powerful the set
built, the more comsistent the results ob-
tained with least effort and care. he:
range of the transmitter in miles will not
differ greatly with the power used. Low-
powered transmitters using receivinz tubes
often give as good results in “DX" as more
powerful sets. The atmespheric condi-
tions, the wavelength used and the time of
day all have greater effects on the “DX"
worked than the power input.

Our transmitter may be built “bread-
board” style or the apparatus can be
mounted on a panel. To keep the expense
down, a wooden panel or baseboard should
be usgd Dry oak or maple are as good
as anything else we ean bhuy for this.

Contrary to the general soperstition, a
panel-mounted set with the parts spaced
sensibly and  wired correctly will * give
much superior results to the hit-or-miss
layout frequently seen with leads Tunning
helter-skelter over everything in sight. The
apparatus tan be neatly arranged in either
style of mounting.

CIRCUITS

The choice of a transmitting circuit is
not of great importance. There is no ex-
cuse for most of the variations from the
standard and simple circuits that are used.
The principle of feeding back r.f. voltage

INDUCTIVELY COUPLED HARTLEY

BF Chrke "

o Fitter
I’—.

et Cg st

stond ﬂfu« foiate vokage™
INDUCTIVELY COUPLED COLPITTS

3 COIL MEISSNER (.
COMMONLY USED CIRCUITS

plate and grid connections are made to the
extreme ends of the coil. In the Colpitts
circuit the of the tube is

between two eondenrsers and the plate and
grid connections are made to the other
condenser terminals. In one arrangement
the tube gets its feedback inductively, in
the other the capacitative voltage drops
take care of the feedback.

The Hartley circuit has the tuning con-
denser across some of the turns both in
the grid and in the plate part of the coil
When the condenser is entirely across
plate turns, the circuit is a “tuned plate™
circuit. When it is across the grid turns
we have a “tuned grid” circuit.

LLearn to Send the Easy Way

With the Genuine Martin

L VIBROPLE X

Improved Radio Transmitter

For
Continental

Japanned Buse,
Nickel-Plated,
Carrying Caso,

Improved Radio BUG

Equipped with Specially Constructed Contact
Points 3/16” in diameter to break high current
without the nse of a relay. Adjustahble to any
desired speed. The ehoice of radio $25

operators everywhere.

Simply Press the Lever—

Docs the Rest

No uperator—na matter how skilled can send Con-
tinental or Morse code on an ordinary key with the EASE
and PERFECTION of the Vibroplex.

Signals that will be heard and easily read thousands
of miles away are transmitted at any desired speed, simply
by pressing the lever—the Vibroplez does the vest.

More than 100,000 Wireless and Morse operators use
the Vibroplex in preference to the key, because the send-
ing is more uniform, the signals easier to read and the
effort of sending is reduced to the minimum.

‘What Users Say
From Station 4UA
Dundee, Fla.

“I am a eonstant user of the
Vibroplex, and my signals

tina and Aluskn Becording
Lo reporls received on %
cards. Have had m.\\y o
sompliment on
ood fis? Bt T utslnfe
it 20 my faithial Vibraples.~
From Station n2EV
New York City
“I wouldn't be withoul a
Vibroplex. 1 use it con-
tinuously at my station and
ps at sea and results
have been more than I an-
ticipated. Its speed and ao-
curacy is marvelous, and

Learn to send the FASY way—with the Improved
Vibroplex. It saves the arm, prevents cramp and enables
you to send with the skill of an expert.

Insist on the Genuine Martin Vibroplex. See that the
VIBROPLEX Nameplate is on the BUG you buy. Accept
no substitute. When yeu buy a Vibroplex you buy com-
plete satisfaction. Sent anywhere on receipt of price.
Money order or registered mail. Liberal allowance on
your old Vibroplex—any model.

Write for Catalog

Vibroplex
thereby  improving those
‘bum fists’ you hear so
much.”

THE VIBROPLEX COMPANY, Inc.,, 825 Broadway, NEW YORK
J. E. Albright, President
Telephones: Stuyvesnnt 6094, 4828, 4829

XX

The Vibroplex -

Figure 1926-7 — A fairly revolutionary transmitter project had
its frequency set by a piezoelectric quartz crystal. The extra
stability came at a price — a separate crystal was required for
each frequency.

Figure 1926-8 — This 1926 ad from the Vibroplex Corporation
was similar to those shown for 75 years.
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BUNNELL Instruments

The Double Speed
Wireless Key

Double your sending speed with this
instrument. Half the mntmr does Lh9

The “Gold” Bug

This Bunnell Transmitting Key, the
standard of the largest telegraph com-
panies, is known the world over for its t
simplicity of operation and ease of work eﬂsﬂy and thurnui
ndjustments. Lxtra heavy cumnch danger of cramp—brings ack Bpeed
nre supplied for ship work. It has and style to operators affected by use
fewer parts and better carrying uuuh- of ordinary keys. i]m]i: attractive
ties than any semi-automatic machine. —sold on a money bacl basis. You
Complete with wedge and cord, $12.50. ecan rely on a Bunnell Instrument.
Vith extra heavy contacts, $13.50. Only $0.50.
Carrying case, $3.50 extra.

The Blinko
Buzzoplex

Another Bunnell Instrument, ideal for learning
wireless or Tadio signals. (Gives both andible
and v: ible signals. Complete with key, buzzer,

Audible Transmitter

1m(n|¢t yourmlf with the Bunnell Learners’

Tt's easy to learn Morse Code, teleg-
rsp'hy, wircloss winalling and helloETADhY
Standard for Loth indoors -nd out. Complete
with instructions for use,

stery, telephone head set, instruction
o St g B

Bunnell Transmitting Instruments are known everywhere
for their reliability and ease of operation. Sold and
guaranteed on a money-back basis. You’'ll also be in-
terested in a complete line of Jewell, Dublier, Thordarson,
Hammarlund and other nationally known equipment. /

J.H. BUNNELL&'COMPANY Inc.

d ters for T Apparatus Since 1878
32 Park Place, New York Phone: Whitehall 5970

xxxix

NATIONAL

in name NATIONAL in fact

National Transmitting Condensers
used and approved by Lieut. Fred H.
Schnell, Don. C. Wallaee, A. A.
Hebert, Gerald M. Best, L. W. Hatry,
Lieut. Lowell Cooper, and eountless
other members of the A.R.R.L.

Supplied with 3/16 inch and 3/8

inch spacing on stator plates,—four
e Tam sizesi— 0001—$12.50 (%" spacing),
ugallad " ithont Eveds] 00023—§11.50, 00045—$16.50
Pries $1.00 Uﬂ]l"—:ﬁ Sn 3/ JG“ spacing),
$]1 Dial.
.—$1F150 Prige $10.25

Add_filty cents for
Type C Dial.

ce includes Type “A™ Velvet-
Vermier Dial. Type “B” supplied
without extra charge. Add fifty eents
for Type C Illuminated Dial.

If mot stocked by your dealer, we
will gladly ship orders for direct ship-
ment on recoipt of eheck or moncy
ovder, plns transportation charges.

NATIONAL Radio products need no
introduetion to A.R.R.L. membera. In
proper combination they form a lasting
foundation for modern brendcasting re-

celving sets, too. Titerature covering
any or all of these items gladly sent on
request, —if ARRL. ANNUAL is

ol . : mentioned.
Sutadas 30 T T Choke Be sure you get genuine NATIONAL
FPrice §5.50 each Products.

o
ol roecvs
pacitics Trom 5

$5.00 to §5.00

NATIONAL COMPANY INCORPORATED

ENGINEERS AND MANUFACTURERS W. A. READY, President

110 BROOKLINE STREET CAMBRIDGE

xxV

Figure 1926-9 — Bunnell, developer of the famous sideswiper

key, also advertised in the 1926 edi

Figure 1926-10 — National Radio, then making radio parts, with
complete radio receivers some years away, had an ad in the first
edition of the Handbook.
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“1give you all
this apparatus
soyou can learn
quickly at home
the Practical

oy et

All instruments shown here
and others sent to all my students
free of extra co:

-,
T isatact oo year, o ncvcass Shlr, lncom
uc"'::“a‘iﬂ.‘i‘; lxv L’ﬁu.%ﬂursc—u 5

sl m T mail
T BV B

- lgPayRadlo J ob

If e earning a less than $50 a week,
7 clip Kﬁﬁm o GanA tar AMAZING FREE
BOOK, Rewardsin Radio.” Why goalong at
$25 or $35 or $45 a week, when you could earn §50 to
$250 in the same six days, asa Radio Expert? Hun-
dredsof N, R. 1. trained men are doing it—why can't you?

Earn $50 to $250 a Week—

adio Experts in Big Demand

Raﬂ:o needs tramed men. Get into this new live-wire
It's the trained men, the Radio

rofession—paying $75,
rained men upaam guod

So sure am I that T ean train you
succossfully fora bester futurod
=rw Bl Pay profemicn it ©
Vour tratimemi

ml ImILvnu srart. i o what
done—GET THIS BOOK,
 Send esepon latayan anigatee.

LE Fresiden
NATIONAL Al TNt ITUTE
Dept. B4 Washington, D. C.

J. E. Smith, Presilent.
rigear Ravio Ivsrizors
WA Ty s o
bW bt b lgating
our free

o obligation.

Employment Service To ANl Graduates

xlii

Figure 1926-11 — Even in this first edition, there was interest in

promoting Amateur Radio as a path to a career.
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The Beginning of the Next Decade — The 1930 Edition

It’s not obvious that the plan of the
ARRL for the production of The Radio
Amateur’s Handbook was to make it an
annual affair. The edition released in
1930 was, in fact, the seventh edition (see
Figure 1930-1) — not the fifth, as would
be the case if there were one per year.
While the edition’s lead photo (see Figure
1930-2) showed equipment at the ARRL
headquarters station that looked some-
what similar to that of the first edition, in
fact, there were many significant changes
in Amateur Radio between these editions.

The changes in the late 1920s were
driven more by regulatory actions than by
technology. In 1926, radio was rather
loosely regulated by the US Department
of Commerce. Most “regulations” were
in the form of loose understandings be-
tween various commercial and amateur
operating groups. This included fre-
quency allocations (amateurs were then
permitted to use any frequency above
1500 kilocycles [now kHz]) as well as
technical standards, which were not yet
well defined.

The US Federal Radio Commission
(FRC), the forerunner of today’s more
general FCC, was established by con-
gress and signed into law by President
Calvin Coolidge on February 23, 1927.
Over a few years, the FRC defined strict
frequency allocations for different ser-
vices, including the Amateur Radio
Service. The new allocations established
bands with a similarity to today’s bands,
except that they were just those harmoni-
cally related as shown in Table 1. The
original order described the bands in
terms of the actual wavelength, as well as

Table 1

Amateur Radio Bands Established by the FRC in 1928

Band (meters) Meters Kilocycles (Frequency in KHz)
160 150.0 to 200.0 2000 to 1500
80 75.0 to 85.7 4000 — 3500
40 37.5t042.8 8000 — 7000
20 18.7t021.4 16,000 — 14,000
10 9.99 to 10.71 30,000 — 28,000
5 4.69 t0 5.35 64,000 — 56,000
0.75 0.7477 to 0.7496 400,000 — 401,000
Table 2

Amateur Radio Bands for Voice Established by the FRC in 1928

Band (meters)

160
80
5

Meters Kilocycles (Frequency in KHz)
150.0t0 175.0 2000 to 1715

84.5t0 85.7 3500 — 3550

4.69 t0 5.35 64,000 — 56,000

The
RADIO AMATEUR'S HANDBOOK

A MANUAL of AMATEUR HIGH-FREQUENCY
RADIO COMMUNICATION

BY
THE HEADQUARTERS STAFF

OF THE

AMERICAN RADIO RELAY LEAGUE

SEVENTH EDITION

HARTFORD, CONN.
The AMERICAN RADIO RELAY LEAGUE, Inc.
1930

Figure 1930-1 — Title sheet of the seventh edition of The Radio
Amateur’s Handbook.
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The power supplics and the operating position are shown. Note the neat-
ness and accessibility of every feature of the station arrangement, igh
yoltage d. c. to the main and ausiliary transmitters is obtained from
Tectliior and Hitor, Fuses, relays,
barteries, changing squipment apd the like are all in the pOWEr-supply
roum. 'nm Jecelver s in frone of the operator. key and controls at his
right, and the message file box at his left. Ample space is provided for
the monitor, frequency meter, and station 1og When ROt in use. Tworwire

WIMK, THE HEADQUARTERS STATION OF THE A.K.R.L. AT HARTFORD, CONN.

voltame (Zeppelin) feed I used to separate antcnnas for the diflerent teans:
micters and chere arate receiying antenna ro facilitate “breaked
The Offici \al_nmadrmn 1o -L. Members arc sent slmulllnr-
Sanly o 3575 tmd 7150 ke, The seaini it has i
coils of heavy tubing with hreaded bra and
mmay be shifred quickly 1o any'of the 4 ifierent amateur requency hands.
WIMK is @ busy station but always ready for a Rl Trom any “am.
Operating schedules are published regularly in QST.

Figure 1930-2 — The headquarters station of the ARRL, then in Hartford, Connecticut,
was shown on the cover page of the seventh edition.

NATIONAL €O,
engineers designed
this new High Fre-
qirEncy Receiver in
callaboration with
Robert S. Kruse.

o

High Quality Phone Reception
Fuli A. C. Operation — No Hum — Push-Pull Audio
NATIONAL A.C. SW 5 THRILL-BOX

A true A.C. Amateur Instrument. tunes and logs as
ot &

)'-' or
the amatenr h'\rrlw if desired. \ r'. amm!rh control

Easily assembled with genuine NATIONAL Radic Parrs

Write today for new
Bulletin 143-4 on
NATIONAL Ama-
teur- Equipment.

of sensieivicy clther on ew. or phane. No grunting

h and capaeity. Double screen-

ak detection. Equipped with

special phone-jack after first

stage. Made ale\) in new battery-model, using the
new UX 230, 231 and 232 tubes.

R. F.
TRANSFORMERS
Standard st of four
Dairs covering from 21.2
1 mc  Special

ailable for
and the

R-39, the new low
developed by Radic pm.nem
Laboratories.  Blank form:

veiibis for winding exparmental
woils. ‘

SE AND ST  PRECISION
VARIABLE ) VELVET -
CONDENSERS

Model SE, a spe-
cial high-fre-
auency design,
i bn.w:lus( job.

# YERNIER
DIALS, Type N

A four inch wud

roikdiny st Gaaricy. I
logging. Equipped with real vernier,
reading to 1/ division. Easy and
simple to mount

LEVER-
TYPE
INDICATOR
Type J
For transmitter-
panel use. Bake-
lite knob and
a -\uul plated brass pointer. jit

e ale can also be
e, Availabie for 34" aid
liaf 5. Details on request.

m

e
with €

Transmitting

CONDENS ERS Mude] ™

\Widety waed by the

and
e R
imsulation.

THE
POWER
UNIT

A separate unlt

with cablc

0ft rubber covered connecting plug,
especially designed for humless
operation of higiiliequency receiv-
ers. 180 Volb B, 2.5 Volt filament
supply. Liceused undes R.C.A.
Patenls.

NATIONAL
Precision-Built RADIO—PARTS

NATIONAL COMPANY INC., SHERMAN, ABBOTT & JACKSON STS..
xix

MALDEN, MASS,

Figure 1930-3 — The National Radio ad still shows a sample of
their fine parts, but now ads a complete receiver, the SW-5.

the frequency (radios of the day were more
likely to be calibrated in wavelength than
frequency). I have also shown the usual
band descriptor that we use today. Table 2
shows the frequencies on which radiotele-
phony was allowed — not very many, at
least initially.?

In addition to the frequency allocations,
the FRC 1928 announcement included new
technical standards. These now required
amateur stations to use “loose coupling to
the antenna system,” typically inductive
rather than conductive coupling, to reduce
harmonic output and “key impacts.”
Additionally, plate supply modulation (self
rectifying circuits) and spark transmitters
were no longer allowed (interestingly, some
ship transmitters continued to use spark for
many years).

The new regulations were reflected in
the details of the Handbook construction
projects, although a cursory look might not
have revealed the difference, since most of
the technology did not change a lot. Even
the 1926 edition did not include any spark
transmitters, since most amateurs now real-
ized the benefits and additional efficiency
of CW transmitters made with vacuum
tubes.

Again, the ads in the back of the 1930
edition provided a glimpse of what ama-
teurs were buying. By this time, National
Radio had moved from being a parts sup-
plier to being a manufacturer of receivers
for amateur use, including the SW-5 “thrill
box,” highlighted in their ad (see Figure
1930-3).

3K. B. Warner, 1BHW, “Recent Changes in
Radio Law and Regulations,” QST, May
1928, pp 14-15.
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A Decade of Advancement — The 1940 Edition

Incremental advancement in technology
occurred broadly in the decade preceding
the 1940 edition. While the basic underly-
ing physics remained the same, circuitry
using vacuum tubes moved forward in
large steps. By 1940, advanced amateur
stations had moved from regenerative re-
ceivers on breadboards to bandswitching
commercial superhets. Transmitters ad-
vanced from one or two tube self-excited
transmitters on planks or breadboards to
high power equipment in professional

racks. This is perhaps best illustrated by
comparing the cover leaf photos of the
1930 version of the ARRL headquarters
station to that shown in the 1940 edition
(see Figure 1940-1). This station, now the
“Maxim Memorial Station, W1AW” was
located at its present site in Newington,
Connecticut, looking a lot like it would
when I first visited it in 1956.

The cover page (Figure 1940-2) of the
1940 edition looks much like the previous
ones, again, not identifying the publication

year, but the edition — this one the 17th.
Note that there was exactly one edition per
year between 1930 and 1940, now firmly
making the Handbook an annual affair.

By 1940, voice operation had been ex-
panded into all HF bands, except 40 me-
ters. Amateurs were allowed to operate on
all frequencies above 110 Mc (MHz) and
gravitated to the harmonics of lower fre-
quency bands with operation on 2% meters
(112 MHz) and 1% meters (224 MHz).

Equipment projects were considerably

THE OPERATING ROOM AT THE MAXIM MEMORIAL STATION, WIAW,

Separate 1-kw. transmitters are installed for cach band. Voice transmissions on 1806, 3950, 14, 237 ke. and 28,600 follow simultaneous tel ges to all @
on 1762.5, 3825, 7280, 14,254 ke. and 28,600 ke. at 7.30 and 11 p.m. CST. Operators ““Hal** Bubb (seated) and * *Cen” Harl (standing) are nﬂ‘un- rl ady fnr a call from any amateur.

A.R.R.L HEADQU \HIIR\

teuis sent

Figure 1940-1 — The ARRL headquarters Maxim Memorial Station, W1AW, was located at the site of the present ARRL
headquarters (and station) in Newington, Connecticut. It is interesting to compare 1940’s equipment to that of the 1930

headquarters station.
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advanced over the decade. A snapshot of a
receiver (see Figure 1940-3) shows a six-
tube superhet that provides a significant
improvement in performance over the re-
generative receivers of the previous decade.
As with most Handbook receivers, this set
used plug-in coils, rather than bandswitch-
ing, in order to minimize construction com-
plexity. While performance didn’t suffer,
operating convenience did. Most commer-
cial superhet receivers described in the ad
section (see Figure 1940-4) went a step be-
yond, with the exception of the famous
National HRO (see Figure 1940-5), and

provided single switch bandswitching.

HF transmitters moved forward in a sim-
ilar manner, many making use of metal
chassis and panels and crystal frequency
control. Bandswitching was not yet feasible
in transmitter power stages due to the large
tank inductors employed. Some used
switching in low-level stages, but for many
the marginal benefit was not worth the
complexity. Figures 1940-6 and -7 illustrate
one transmitter project, a medium power
HF rig, from this edition. The ad from
Hallicrafters (Figure 1940-8) not only
showed a commercial bandswitching

receiver, but also a companion desktop
transmitter.

With the additional VHF bands, opera-
tion on the (then called) “ultrahighs”
gained in popularity. Early equipment for
2'> and 1% meters tended to be of the mod-
ulated oscillator variety and were described
in their own chapter of the 1940 Handbook
(see Figure 1940-9).

Ads from many manufacturers for com-
plete radios, parts, instruction and accesso-
ries (see Figure 1940-10) continued to
provide a window into what could be ac-
complished with enough resources.

THE RADIO AMATEUR'S HANDBOOK

S EVENTETENTH E D 1

AT >

PUBLISHED BY THE

WEST HARTFORD,

THE RADIO
AMATEUR'S
HANDBOOK

BY THE HEADQUARTERS STAFF OF THE
AMERICAN RADIO RELAY LEAGUE

be omitted.

Fig. 819 — Plan view of the six-tube superhet, Location of the
variows parls is discussed in the text.

coupled back to the grid from the plate. When
this is done fy serves as a regeneration cont mi
11 the high selectivity afforded by
is not wanted, the regenerative coupling may

The headphones plug into the plate circuit

of the seeond detector; the signal
level is quite high here and no ad-
ditienal aadio amplifieation  is
needed. No nudio gain eontrol is in-
corporated in the set, since the
wvarious r.f. eontrols afford quite a
range in volume.

Figs. 819 and 520 shaw the lay-
out, both top and bottam, quite
plainly. The chassis is steel and
measures 11 by 7 by 2 inches, The
band-spread tuning condenser, Cy,
is at the front eenter, operated by
the vernier dinl. At the left is €,
the mixer tuning condenser, and at
the right, C, the oscillator band-
setting condenser. The oscillator
tube is direetly behind €y, with the
mixer bube to the left on the other
side of a baffle ghield which sepa-
rates the two rf. sections. This
shield, measuring 3% by 43

event eoupling
2 mixer. The mixer eoil
sncket is at the left edge of the chassis behind

) the ill: coil socket is between ('
and (5.

The if. and audio sections are slong the
rear edge of the chassis. The transformer in the

va0- eay

AMERICAN RADIO RELAY LEAGUE. INC.
CONNECTICUT

Gy, Cz— 50-uuld. ‘l(lllllx. (Ham-

marlumd MC

Co—Bapaihs variable. ll\nuonn[
S5-35),

Cs— T0-uafd. mica trimmer (Ham-
marlund BET-70).

Cr—30-pufd.  isalantive-insulated
mica trimmer  (National

D).
Ca-Cao, inr 0.1-4fd. paper, 400-

Cu— no,.m paper, 400-volt (or
G i G; — o.tms.,Jd_ mica.

120

paper, 400-volt
Cir— 10, ,.rd ity electrolytic.
Cio—8uld. 2% wolt electrolytic,

Cio
Cao 2‘;»” variable (Hammar-
lund SM-25).

Ry — 300 ohms, Ywatt (see text).

Rz — 1000-0hm vnnable. wire-wound,

— 300 ohms, }4-watt.
000 -y vuluzm control.

Fig. 818 — Circuit duur.lm u! the regenerative S.8. receiver.

Bs— 12,000 ohms, l-watt.
Re, Rio, Ry, Ria — 50,000 b, 14-

watt.

Ria — 0.5 megohm, J5-watt.

g — 450 obus, 1owat.

Rus — 15,000 olims, L-watt.

Ti, T:—455ke,  interstage-type
if, trunsformers (Sicklzs

04).
Ta— 155 ke. beat oscillatar trana-

50,000 ohuns, 2 conden.
.;U 000 ohum, }ﬁ ot (LE.C. ser and leak (Siekles 6377).
Type F). 1L, & L able
Ry — 150.0“0 ohms, §-wart (LR.C. Fm k — T)nnbk--cm—ml |ype
Type F). Sw — S pat. toggle.

CHAPTER EIGHT

Figure 1940-2 — The cover page of the 1940 edition looks much
like the previous ones, again, not identifying the publication

year, but the edition — this one the 17th.

change bands.

Figure 1940-3 — This 1940 Handbook construction project re-
sulted in a modern HF ham band superhet using plug-in coils to
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NEW
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in o Code | Type Tuning Range Speaker Net Price
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st bend ﬂ’hr.mrv HO-120-X Crystal 31 — .54 me. 10" P.M. DVH $138.00
o high mril mitals | : |
the ".?Mm,'i“-,,‘ o rel' erfc: o Soaakor cabint (melal) 127" 5 12%" x T inches 350 NATIONAL RECEIVERS

noise ratie, crystal Kilter, micrometer dial, S meter,
AVC, Best Oscillater.

NC-100 SERIES. Fine Communication Receivers
with splendid tene quelity. These 11 tube super-
heterodynes are self contsined except for the
speaker. The NC 100A series is ideal for broadcast
reception a3 well as communication work. Jpem\
smateur models, NC-101X and NC-101XA,
only the amsteur bands. Festures include ane mgn
af preselection, an effective noise limiter, as wel as
complata communication equipment.

NC-44. for rﬁmhh- performence al & very low
orice. A perheteradyne with con
uous coverage from 550 KC to 30 MC. A CW

Oscillator i< providad

seven tul

SPEAKER

b el A e T i Rt Ty 19550 Had HRO. A professional receiver, designed for OMNE-TEN. A specishzed recemer for the range
rolay torminals, thu "+ gl = i Spwaker Cabinel, gray to match ¥ H oS0 Net maximum perfarmance. Features include twe high-  from 1 to 10 meters. The OMNE-TEM Receiver is
e e ot St Trom Bl Sand lor Descriptive Booklot! aain preselactor stages giving exceptional signal o intended primarily for the Exparimenter. It is o

thoroughly satisfactory receiver for the ultre-high
fraquencies Four tubes are used; RF, Super
regenerative Detector, 1st Audio, and Qutput
udio.

NHU. A specialized communication receiver cove
ermg the range from 27 to 62 MC. The NHU is o
high performance superheterodyne, provided witn
all features and controls commonly needed in
communication work, including o wide range
crystal filter.

SW-3, A dependable regenerative receiver. The
3's eight year reputation for performance and
dependability give it preference for many classes
of wark. It uses thres tubes in a highly developed
cuit that provides maximum
HAexibility.

NATIONAL TRANSMITTING EQUIPMENT

MTX-30. Mational makes & comglete line of transmirting equips

ant ranging from a complate 600-watt

Lods, Tvpe Sals, sty Romgs et Frfee nsmiteer to specch amplifiers and exciters. The NTX-30 illustrated above is o compact and canvenient
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— ] all  ban o . b o <
SP-210-5X Crvstal 10| Th— 240 meten 21900 | 20" switch ralay Cinnactions; e Leinga \r“s itterin itself, i malr-« an ideal exciter-buffer combination whenever higher power is desired.
5P-220.X ol 12" 15 — 560 matars 294.00 e Separate Power Packs available for all requirements
52205 ystal 12" — 240 meten 294,00 %

psc | 10" spesker cabinel o malch receiver sdp; | RemerSI0;E0m

Wite or €

Spacial Models Conering Other Weve Ranges A vailable On Order 3
HAMMARLUND MANUFACTURING CO., INC., 424-438 West 33rd Street, New York City

Figure 1940-4 — These receivers, advertised by Hammarlund,
set the standard for modern receiver technology of the day —
the architecture remaining popular for decades to come.

Figure 1940-5 — National Radio had expanded its receiver line
to include bandswitching and plug-in coil superhets, but still of-
fered the popular SW-3 regenerative receiver from years past.
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Fig. 1021 — Bottom
view. The eathode-circuit
eoil may be seen to the left
of it: tuning condenser. Cs
is insulated from the chas.
sis hy four button.type
insnlators and the shaft
provided with an insulats
ing flovible shaft coupling.

N mplifier-tube

shield is placed borween
the two cmall varighle
condensers,

No nutpu»-mnplmg arrangement is indi-
eated in the diagram, this being lefl

preferences of the cunstruetor. There
room on the forms for o link, (Bib. 3).

-WATT TRANSMITTER OR

The eircuit of this unit is shown in Fig. 1023,
The tube line-up con of & 6L6 tetrode
erystal oscillator, a 616 frequency doubler and
a final amplifier which, in this caze, employs a
type HY51Z. The arrangement is suitable,
however, for almost any triode-wmplifier tube
operating at plute voltages between 750 and
1000 volts in which the plate connection is at
the vop of the tube and the grid terminal is in
the base.

Output at either the crystal frequency or the
second harmonic is readily obtainable. The
complieation of neutrnlizivg the second sta
when operating nt the crystal frequen
elin nated by cutting thi age 4-|n of use.
is noeomplished by mnmsof a’ dummv

itel

Ve muttabls: foF mup ng the final-
mplificr grid to the output of either the os-
ator or the doubler are mounted inside the

“dummy’ plug-in forms and conneeted as
shown in the insert in the cireuit diagram.
Most of the constructional details will be
evident from an inspection of the photographs
of Figs. 1022 and 1024, The coils for the os-
cillator and frequency doubler are wound on
Hammarlund [ }6-inel dinmeter plug-in forms,
while those for the final amplifier are wound
on National XR-10A ccramie forms which plug
into the XB-15 jaek base mounted on the
. All tank eondensers are mounted un-
derneath the chassis. The final-amplifier tank
condenser €3 is mounted by means of angle
brackets on four 5¢-inch cone insulators which
bring the shaft 17§ inches nbove the lower edge
of the elnssis and level with the shafts of the
other Lwo tank condensers which are shaft-hole
mounted on the front edge of the chassis, The
shaft of '3 is fitted with an insulated flexible
coupling and a bearing is set in the front edge
of the chassis for the extension. Large clearance

oles are cut in the panel for the shaft bushing

of s and the mounting nuts of the other two
condensers, The dial plates are held in place hy
cementing them to the panel with Duco ce-
ment.

The socket of the final-amplifier tube is set

v‘ 1022 — The 100-175-watt i

el 1w
(m— the wmllatw. dnlulvln .mll ﬁnul
by

arplifer, The chasia'is 17 i by
3in. and the Presdwood panel 19 in, by
34 in. The controls are 12§ in. abuve the

bortom of the panel and the two outer
eontrols 2 in. in from the edges of the
chassis o 3 in, from the panel cdges, The
erystal.oscillator tube and plate ol ace
10 the left, the doubler plate coil to the
left of the 616 doubler and the ehange.
aver plug-in farm at the rear.

156

Figure 1940-6 — A 1940 edition medium power transmitter
construction project.

TRANSMITTER CONSTRUCTION

about nn inch below the surface of the ehassis
on long machine screws to bring the plate
terminal down closer to the tank-eoil tarminal.
A pair of fibre lug sbrips supporis the voltage-
divider resistanees for oscillator and doubler
sereen voltages. Other resistances and chokes
are seli-supported.

Conneetions between the final tank coil and
condenser are made through feed-through in-
sulators set in the chassis. The neutralizing
condenser, which mny be seen in front of the
final tube socket, i3 mounted on spacers. A
clearance hole in the chassis permits the shaft

B

to protrude a half-inch or so above the chassis
£0 that it may be adjusted with a sorew driver.

All terminuls for external connections, ex-
ecpﬁng that for the positive 1000-volt con-
nection, are of the pin-jack type. The strips
are mounted on small angle pieces behind a
slot cut in the rear edge of the chassis, In-
sulated pin jacks are used to make connections
and leave no exposed metal contnots. Separate
connections ure provided for meter and key
connections as shown in the diagram.

When working at the crystal frequenay, the
“dummy” unit with connections shown in the

"eraraty ~ UNITS - TOP VIEW

— S,

¥ E
.
ADOUSLER OUT o N

HY5IZ

C1— 100 palds, (g.um..l §Tto)

a, GU)
50 s, m.m, 600 v.
G150 e, miia, gl v
Ca 0,002 5000 ., Carnell-Dubilior.
Cm—Neuuallzmz condetver, 0.07.in, -spaning, Cird-
Trim-Air, ZT-15-AS.

Cuu—0.01 ufd. paper, 600 v.
T — 0.1 meg., L-watl.
Ra— 400 ohmy, L-watl.
Ra— 0.1 meg., Lwatt.

i — 2500 ohms, 10-wart.

Rs— 50,000 ohms, 2-watt.

RFC: — National R-100 r.f. chokes, 2.5 mh.
ational RISU r.f, choke, 1 mh.
Z Oscillator oathods milliameter.

M — Doubler eath ode millimeter.

M — Finalamplifir geid millinme

My — Final-amplifier cathode mll1mmurr,

CHAPTER TEN

fs
e

|+ Ly

| «

| esvew '
EXTERNAL X o
GROUND AT 1svAc

Fig. 1023 — Cireuit diagram of 100- to 175-watt transmitter.

Li-Lz (Coils interchangeable].
L7 Me. — 60 turns No. 22 enam., 1}4-in. diam., close

diam., 114-in.

long.

7 Mn.—] 15 turns Nu. 22 enam,, 1¥g-in, diam., 13{-in.
on

14 Me. —

lon
28 Me. na No, 12 wire, 114-in, diam., self-sup-

porting mounted on small banana-type plugs.

Adjust spacing to tune to resonance near mini«

waund.
3.5 Mc. — 30 arna No, 22 enam., 114

urns Na. 16 enam., 134-in. diam., 13{-in.

mum of Cz.
Ls=1.7 Me. — 40 turns No. 18 224-in. diameter wound
on balwlts ubing form 10 6t mounting,
3.5 Mo. —30 vurn 2hin. dim., 34in, long

d on fa m it mounti
7 Me. — 16 turna No. 14 hm, zlg.m dmm_, 3.in. lon ng
with 14n. space at center (National XR.10,
form, start each half of winding one hole from

end.

14 Me. — 12 turns No. 14 bare, 214-in. diam.. 36-in.
long (National XR-10A form, turns wound in
alternate lnmvaa)

28 Me. —6 wms No. 1¢ bre, 2i-in. diam., S34n,

g (National XR-10A form, turns wound

ev"r 4th turn).

Figure 1940-7 — The second page of the project in
Figure 1940-6, showing the schematic diagram.
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Phone and CW Transmitter

You have a real rthrill when you operate the Halli-
crafter HT-6 transmitter, It is new in design principles
and a quality unit throughout. Usiog an 807 or an
RK39 in the final stage the power output is 25 wates
on most bands. Frequency range is 1.7 mc to 60 mc.

RK 39 or 407 final
Audio ampl

Tubc complement: 1-6L6 Osc.dble

ampliher. 1-615 miccophone ampl
2. (sL()(, r'u:dui.m)rs maPE 175 e Vomer drain sbout
20" long, 9" high,

Coils for any three hands oy he plugged in, preuned,

and thea switched at will By a control on the front

panel, which properly connects all circuits from crysral

to antenna. only necessary to retune the final am- St !»u s 50:60 cycie AC

plifer plate. are available for any amateur band, MODEL HT-6 asmitter with tubes, less coils and i1 sggoo

5 to 160 meters with crystal control; or with wals, Shipping weighe 67 Ths (TRANO:

the 160, 80, 40, 20 meter amateur band Loils lor 160, 0, 40, or 20 mewer vpersion — Each Set
A special form of oscillator keying gives a clean

unxé:lea:. signal, providing for bresk-in operation

-54.95

i 160, 80, 40 or 20 meter opsration for correspond,
sted above, Each . 53.65

s fur 3 or 10 metwr operadun on twice crysial requency

Any high level high impedance mike m:u I;: uwd.
such ns an Astatic rype D-104 or Shure 706 SA.

cellent voice quality with 1008 mud“mmn is assureq,  Random Freq. Crssal for 160, 80 and 40 meers. Each. ... $4.80
Qutpur circuir is adjustable o march any type of re- Random Freq. Crystal for 20, 10 and 3 myers. Each....... $5.75
sistive load of from 10 to 600 ohms, Extra fos 220 volt 50-60 cyele operation. ... - $7.50

Assilable in U. 3. A. on Hallicrafters Factors-Sponsoved Time Pasment Plan

RECEIVING EQUIPMENT FOR 56- AND 28-MC.

Fig. 2712 — An end view af the 56-Me. superhet
Detaiis of the construction of the r.f. end of the reciver
are npparcnt from this photograph.

bly will not be enough, and suppressors should
be installed at each spark plug. Generator
“‘whine” ean be eliminated by winding up a
choke consisting of a few turns of heavy wire
and connecting it in series with the hot lead
at the generator with a 14-ufd. condenser be-
tween the far side of the choke and the frame,
in addition to the ususl condonser directly
aeross the generator terminals (Kib

® A COMPLETE 36-MC. SUPERHET

If a communieations receiver or all-wave
broadeast receiver is not available to be used
as an if. amplifier for a 56-Mc. converter, o
relatively-simple eomplete superhet may he
construeted aeeording to Fig. 2713, Photo-
graphs of o receiver using the eireuit aw shawn
in Figs. 2712 and 2714. The eireuit includes an
1851 r.h. stage, 954 mixer, 955 high-frequency
oseillator, & 1600-ke. i.f, amplifier, regenerative
second detector, and a pentode nudio output.
The regenerative seeond detector may be oper-
ated in the oscillating condition for the recep-
rion of ¢ w. signals, or just below oseillation for
‘phone reception of weak signals when maxi-
raum amplification i3 needed,

The receiver is constructed on & chassis

Fig. 2713 —5
G e —‘;‘Jsllruuld. (Cardwell ZR-10-  Cap — .4
5 ).
g — 15 (Cardwell ZR-15-AS).
Cy, Gy —3=35-ppfd.  (Isolantite)
padders,
p — 50-pufd. air padder (Hom-
marlund APC-50).
Ce, Cr, l:o Cio — 0.014fd., 400-  Rg

-ufil., 300-volt tubular,
1 — 150 obms, b5-watt.

Rz — G0, ohms, Ygawatt. Tz 9 turns
Ttz — 1 meg., Yowall.

R Rio — 2000 ohms, 1g.wart

T, Ry, Fio — 100,000 ohme, 4

atl,
2000 ohms, 3
tubular. Kr — 300 ohms, b§.watt. Ta

accuil diagcam.

Lt — 4 turus No. 11, 15" diameter,
wml!mq Inngdﬂ L1

14, /ﬁ“ dmmevrr
wmdm! length 114

Ls — 4 turns No, 14, 15 slumum,
winding length 4" (cath-
adutip V3 turn from ground

catt.
s 30 m;.;. No. 24, closewaund

G B (zu‘-ll)ﬂ wafd, midget = ;
‘mica. o = ""“m‘ ety i — 1080 e Pkt Cipiitios
Cui, Cig — 0.0504fd., 400-volt tubu- 0, Riz — 5 ms, irwal (Thordarson 'T-29027).
b i — 1000-ohm potentiomercr. RFC —2Liunh. rf. choke (Na-
Ciny Case Cie — 0.1ufd., 100 2 tional R100).

volt tubular.
— 002061, 400volt tubular.
— 10-ufel.. 25-volt tubular,

CHAPTER TWENTY-SEVEN

Cis Ttus — 500,000 ohme, Yiewatt
€30 — (001 -pfd. midger mica. Rio — & meg., -warr

Ty — 1600-ke. iron core if. (Meiss-
ner No, 16-8091).

Tz — 1600-ke. iron core if. (Meisa-
ner No. 16-8099).

387

Figure 1940-8 — Hallicrafters not only provided receivers,
but also had a matching desktop transmitter.

Figure 1940-9 — The 1940 edition described VHF construction

projects as well as those for HF.
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HANDBUGOK

534 }

CATALOG
SEcTron -

SUPERIOR KEYS FOR SUPERIOR WORK

STANDARD OF THE WORLD FOR CLARITY ... SPEED . . . SENDING EASE

d SEMI-
mal ine
Pre Gt v IBROPLE x AUTOMATIC

The "CHAMPION"

The new "CHAMPION' is &n
inexpansive key hevina oxcen-
tionsl sendina qualitie:

tours end prol
Chrome and cods

end mounted on black base
Standad /14 and equipped with
Stendard contact points same 35
the mote axpensive models
Practically rust-proof. This model
is not sgulpped with eircuil
closer or cord and wedge. 1f
your dealer cannot supply you
write us For Full perticulars

IMPROVED ORIGINAL VIBROPLEX
$13.75

Approved by Over
100,000 Operators

Experienced operators — over 100,
000 ol them, have put their stamp of
approval on VIBROPLEX keys for
Meeds na inwoductizn being known the world over clarity, speed and sending ease. They
Fon 1ts tmaoth, sasy, nsthmie sonding. tn igh fevee have learned from actual experience
with exgarincod opwatons wrerywhewe. Polished  that the Vibroplex 1eally does make
M S sending a lot easier and better, and
that it develops a higher degree of sending skill than the
average hand sender can hope to attain

A Winner “LIGHTNING BUG™

Press Lever —Vibroplex Does the Rest

I you can send on the requlation key — you can send
better, faster and with helf the effort with a Viboplex. lts
simplicity, mechanical perfection, machine speed an
sending ease enables any ogeratar with a little practice, to
This is the same Grest New Easyesction Vibsoplex  send with the skill of an expert. Simply press lever —
which faumerly sold for $17.00 — the sama fine In- /| byoplex daes the rest. Heed the advice of experienced
Stument that i prelotiad fat ts sase of handling, fine N e
e sisnal snd nd mmerior sefomance.  Gperators and demand the Genuine Vibroplex. Accept no
Polished finish bright parts. substitute. Only the Genuine has “THE BUG" trade

mark. Lack for it an the bug you buy. You will always be
CARRYING CASE $3.00 Hudsome glad you did. Money arder ar registered mail. Wiite for

black mo-
Re. FREE illustiated catalog.

THE VIBROPLEX CO., Inc.
832 Broadway Mew York, N. Y.

I
L oy J. E. Albright, President

Figure 1940-10 — Vibroplex continued to advertise its
popular “Bugs.”
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A Decade of Turmoil and Recovery — The 1950 Edition

The big news between the 1940 and 1950
editions was, of course, World War II,
which was declared on December 7, 1941.
All Amateur Radio operation was sus-
pended “until further notice.” While there
were some exceptions for specific amateurs
operating in support of local security and
Civil Defense, including a special War

Figure 1950-1 — The cover of the 1942 Special Defense Edition
of The Radio Amateur’s Handbook.

Emergency Radio Service that mainly used
the 2, meter band, hams were essentially
off the air until bands were gradually
brought back starting after the end of
hostilities.

One might have expected that this would
have resulted in a suspension of Handbook
publication, but that was not the case. QST

and The Radio Amateur’s Handbook contin-
ued unabated throughout the period, in fact
there was even an extra edition published in
1942 for the war effort. This “Special
Defense Edition” (see Figure 1950-1) was
designed as a training manual for use by var-
ious military technical schools. At 288
pages, it was about one third the size of the

The radio

amateurs
handbook

By the
HEADQUARTERS STAFF
of the
American Badio Reloy League

West Hariford, Connecticut, U.S.A.

1950

Twenty-Seventh Edition

Figure 1950-2 — The cover page of the 1950 edition looks much
like the previous ones, but a bit more modern and note that the

year is explicitly shown.

16 The ARRL Radio Amateur’s Handbook — From Its Beginning




regular editions, accomplished by eliminat-
ing most construction projects, the advertis-
ing section and material very specific to
Amateur Radio.

The latter half of the 1940s found the am-
ateur bands gradually returned to amateur
use, but with some changes. Perhaps the
most significant was the change in VHF al-
locations to accommodate the newly defined
VHF television service. The 2/ and 5 meter

¢ The rapid development of radio sci-
ence during the war years was reflected in
Amateur Radio. The single signal effect,
described by Lamb in the previous decade,
has been improved by coupling it with the
high selectivity of single crystal IF filters
as shown in Figure 1950-3, a figure that
will remain in Handbooks for decades. In
addition to the adaptation of technology,
the years following the war included an

bands were within the TV allocation, result-
ing in the shift to our current 2 and 6 meter
bands.

The 1950 edition cover page (see Figure
1950-2) sported a new more modern look
and now firmly indicated the year of publi-
cation, in addition to the edition identifier.
Changes in the approach to technology em-
ployed reflected two different changes in the
environment:

106

varies with signal strength, bemg less on strong
signals, and the selectivity varies.

Crystal Filters

The most satisf: method of
high selectivity is by the use of a piezoelectric
quartz crystal as a selective filter in the i.f.
amplifier. Compared to a good tuned circuit,
the Q of such a crystal is extremely high. The
dimensions of the crystal are made such that
it is resonant at the desired intermediate fre-
quency. It is then used as a selective coupler
bemeen if. stages.

Fig. 5-23 gives a typical crystal-filter reso-
nance curve. For single-signal reception, the
audio-frequency image can be reduced by a
factor of 1000 or more. Besides practically
eliminating the a.f. image, the high selectivity
of the crystal filter provides great discrimina-
tion against signals very close to the desired
signal and, by reducing the band-width, re-
duces the response of the receiver to noise.

Crystal-Filter Circuits; Phasing

Several crystal-filter circuits are shown in
Fig. 5-24. Those at A and B are practically
identical in performance, although differing in
details. The crystal is connected in a bridge
circuit, with the secondary side of T, the input
transformer, balanced to ground either through
a pair of condensers, C-C (A), or by a center-
tap on the secondary, Lz (B). The bridge is
completed by the crystal and the phasing
condenser, Cz, which has a maximum capacity
somewhat higher than the capacity of the
crystal in its holder. When C; is set to balance
the crystal-holder capacity, the resonance
curve of the crystal circuit is practically sym-
metrical; the crystal acts as a series-resonant

CHAPTER 5

circuit of very high @ and thus allows signals
of the desired frequency to be fed through C3
to L3Ls, the output transformer. Without Cs,
the holder capacity (with the crystal acting as
a dielectric) would pass undesired signals.

The phasing control has an additional func-
tion besides neutralization of the crystal-holder
capacity. The holder capacity becomes a part
of the crystal circuit and causes it to act as a
parallel-tuned resonant circuit at a frequency
slightly higher than its series-resonant fre-
quency. Signals at the parallel-resonant fre-
quency thus are prevented from reaching the
output circuit. The phasing control, by varying
the effect of the holder capacity, permits shift-
ing the parallel-resonant frequency over a con-
siderable range, providing adjustable rejection
of interfering signals. The effect of rejection
is illustrated in Fig. 5-23.

Additional I.F. Selectivity

Most commercial communications receivers
do not have sufficient selectivity for amateur
use, and their performance can be greatly im-
proved by adding additional selectivity. One
popular method is to couple a BC-453 aireraft
receiver (war surplus, tuning range 190 to 550
ke.) to the tail end of the 465-ke. i.f. amplifier
in the communications receiver and use the
resultant output of the BC-453. The aircraft
receiver uses an 85-ke. i.f. amplifier that is
quite sharp — 6.5 ke. wide at —60 db. — and
it helps tremendously in separating ’phone
signals and in backing up crystal filters for
improved c.w. reception. (See QS7, January,
1948, page 40.)

If a BC-453 is not available, it is still a
simple matter to enjoy the benefits of improved
selectivity. It is only necessary to heterodyne
to a lower frequency the 465-ke. signal existing
in the receiver i.f. amplifier and then rectify
it after passing it through the sharp low-

q amplifier. The Hammarlund Com-

|_|-oesien
SIGNAL.

8

8

DECIBELS LOSS

RELATIVE GAIN (VOLTAGE)

5

o

|J—5 | 6o

Fig.

bandwidth, or region in which response is obtainable.

pany and the J. W. Miller Company both offer
50-ke. transformers for this application.

QST references on high i.f. selectivity in-
clude: McLaughlin, ‘“Selectable Single Side-
band,” April, 1948; Githens, “ C.W. Receiver,”
Aug., 1948.

. RADIO-FREQUENCY AMPLIFIERS

While selectivity to reduce audio-frequency
images can be built into the i.f. amplifier, dis-
crimination against radio-frequency images
can only be obtained in circuits ahead of the
first detector. These tuned circuits and their
associated vacuum tubes are called radio-
frequency amphﬁers For top performance of a

receiver on fr above
7 Me., it is mandntory chu.t it have one or two
stages of r.f. ampli for image
and improved sensitivity.

Receivers with an i.f. of 455 ke. can be ex-
pected to have some r.f. image response at a
signal frequency of 14 Mec. and higher if only
one stage of r.f. amplification is used. (Regen-

118

CHAPTER 5

An Amateur-Band Eight-Tube Superheterodyne

An advanced type of amateur receiver in-
corporating one i amplifier stage, variable
il selectivity and andio noisc limiting is
shown in Figs. 5-33, d 5-36. As can be
seen from the cireuit in Fig. 534,
pentode is used for the tuned r.i. stage
the 618 converter. An antenna compensa
Cy, controlled from the panel,

tennas that might modify the truck

athode bins resistor of the r.l. stage is made
w as possible consistent w the tube
ratings, to keep the g and hu e the

to-nojse ratio of the st:
portion of the 61X8 mixer is tuned to the high-
vy side of the signal except on the 28-
I eustom nowndiys in come-
lll wor tuning

freque

Thei.f. amplifieris tuned to 455 al
firsk stuge is mode regenerntive Jdering a
short length of wire to the pls m b rminal of the
zocket and running it n
indicated by Coy in th
15 eontrolle
and 2, a va o
this function. The second L
6K7, selected bueause high gain
8¢ at this point.
illlus.lﬂ:ull-t‘t\l.tmlxalmgu
It is not applic

applied to the
d to
t pull the oscillator

.\mpL 1 bac.\uw vt would interlock with the
regeneration control used for controlling the

rcsult that Uu seleetivity of the regencrative

stage

cereases with loud <!gm s and gives a
ure of automatic tivity Pmltlol
v negative-voltage p

s of control with less dissipation in the
nponents, The n,v.c. is of the delayed ty pe,
dl-nh being biased about volts by
or of the diode-triode de-

K
ond-deteetor-and-first-nudio s the
rmnlnn\ll'm uses A
a noise

u
tvpe m cireuit, -r
on the b.f.0. is on

) ion on the

little or
of considera
bands whe;
The

wlwmln
the
passing the

The wire was
plate lead only for wiring eonve
nv.e ummlu;_ cande «

ge without mlrmlm

n

Headphone outp
plate cireuit of the 6307 ot ..r, “and load
output is available from the 6F6 wu
plifier stage. High-impedance or e
phones s T
phone output

a a
kiob to the
larde tuming knol
temed 1o e
AV.C.-B.

& transmission peri

Figure 1950-3 — The single signal effect, described by Lamb in
the previous decade, has been improved by coupling it with the

high selectivity of single crystal IF filters.

Figure 1950-4 — This receiver construction project, see sche-
matic in Figure 1950-5, is based on the same architecture as the
receiver shown in Figure 1940-3. While an additional RF and IF
stage were added, there’s not much new here.
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abundance of low cost surplus radio equip-
ment that could be put to use with varying
levels of effort. In many cases this equip-
ment made the decision to buy new com-
mercial gear, or to build your own difficult.
Still, the Handbook described receiver con-
struction projects (see Figures 1950-4 and
5) that, while elegant looking, arguably
were not very different from those shown
in the 1940 edition.

¢ The introduction and increasing

popularity of broadcast television service as
the decade drew to a close had a major im-
pact on Amateur Radio, as it would for de-
cades to come. Harmonic and spurious
radiation in the VHF range that had been
largely unnoticed for years suddenly resulted
in non-amateurs becoming very aware of
ham radio in a negative way. This gave rise
to major changes in transmitter design and
construction methods, including shielding,
bypassing, filtering and the use of coaxial

cable — available as surplus following the
war. This can be seen in Figure 1950-6, a
transmitter not very different from those of
the previous decade, but with attention paid
to shielding and bypassing to “reduce the
generation and transmission of harmonics.”
Other developments were shown in the
1950 edition, including an early description
of single-sideband suppressed-carrier trans-
mission (see Figure 1950-7). This was to
become known as “SSB” in a few years

+105

RECEIVE

€K& es5G7
CONVERTER REGENERATIVE | F

+105 +250

6sQ7
DET & AUDIO

©F6
ouTPuT

Rag Ray

Caopy A
J‘u et

Rk umrinT
a N34

4250

Cai]

TOR 5

1!Musmr

10
HEATERS

=

+105 $250 GND. €3 =275
Ci, Co, Cis — See coil table.
Ca, Cro, Crz, Cis — 10-4ufd. ceramic.

Fig. 5-34 — Cireuit diagram of the eight-tube receiver.
Cci, Coz — See text.
Ri, Rio, Ris, Rao — 0.1 megohm.

Rg1 — 470 ohms, 1 watt.
Raa — 27,000 ohms.

Cs, C11 — 15-pufd. midget variable (National UM.15),

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

Csy Cg, Cs, Cs, Cigy Cagy Ca, Ca, Caz, Cas, Ca, Cas, Cae,
Cazy Cas, Cos, Cso — 0,01-4fd. mica or ceramic.

Cis — 37-uufd. ceramie (10 and 27 in parallel).

Cig, Cao, Coz — 100-pufd. mica.

Ci7 — 35-uufd. midget variable (National UM-35).

Cgy — 220-upfd. mica,

Caa — 0.05-ufd. paper, 200 volts.

Cas — 0.1-ufd. paper, 200 volts.

Css, Ca7 — 10-pfd. 25-volt rln-tmlylm

Czs — 0.1-ufd. paper, 400 volts

Cos — 35-ppfd. midget variable (Hammarlund HF.35),

2 — 68 ohms.
Ro, Rig — 33,000 ohms.
R4, Rs, Rs, Ro, Ris, Ris, Ria — 470 ohms.
Re, Ris, Rzo, Rzr — 47,000 ohms,

Ry — 220 ohms.
Ri — 180 ohms.
Riz — 2000-0hm wire-wound potentiometer.
Riz — 330 ohms.

Raz, Rzz, Ras, Rsz — 1.0 megohm,

Ras, Ros —0.15 megohm.

Ras — 2700 ohms.

Rz — 1.0 carhon

Rar — 25,000-ohm carbon pou::momeler

+105

Rat — 0.92 megohm,
All resistors }4-watt unless otherwise noted.

L1 through Ls — See coil table.

J1 — Closed-circuit jack,

Sy — S.p.d.t. toggle switch.

Sn-n-cl: Thr!:ﬁ-pole 3-position wafer switch (Centra-
al

Ti, T2 — 456-ke. lm:ernlge i.f. transformer, permeabil-
ity-tuned (Mille 6).

Ts — 456-ke. diode transformer,
(Millen 64454).

Ty — 456-ke. b.f.0, assembly, permeability-tuned (Mil-
len 65456).

permeability-tuned

Figure 1950-5 — Schematic diagram of the receiver project shown in Figure 1950-4.
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and, while the most popular HF voice
mode today, took some years to displace
(double-sideband full-carrier) AM from
predominance in Handbook projects.

The ad section featured the newest of the
“postwar” communication equipment.
While perhaps shinier and prettier, these ra-
dios (see Figures 1950-8 and -9) were not
terribly different from those of the previous
generation — with the exception of the

introduction of the Collins 75A-1 (see
Figure 1950-10) receiver. The 75A-1 fea-
tured down conversion to a tunable first IF
stage, an architecture that would define the
best of the SSB equipment of the upcoming
generation. Vibroplex (see Figure 1950-11)
continued to offer the same bugs as in pre-
vious decades, although the ad has a more
modern look. Interestingly, the prices that
dipped significantly between 1926 and

1940, returned to around their 1926 levels.
In 1939, the Handbook editors had
concluded that there was enough material
about antennas available that the Handbook
could not do it justice. Thus a new book,
The ARRL Antenna Book, was launched.
Figure 1950-12 shows the cover of the first
edition while Figure 1950-13 shows the
cover of subsequent editions which main-
tained the familiar appearance for decades.

HIGH-FREQUENCY TRANSMITTERS 183
A 500-Watt Link- Coupled All-Band Transmitter

In thc design of the transmitter show| e s power
igs. 6-58 through 6-69, wn attempt has been automatically made
made to incorporate means by which harmonie of plugs which
radia and transmission may be minin pofadx4x1
an to the use of thorough shicldin ; at the rear.
sr-line filtering, link eoupling is use xI ields the harmonic-filter com-

) | power-supply leids,
d seation cludes the push-
enng tuner, The
ess to the
tank  coils. The
sel in oa
sections,

ons are
rough a
set along
astened

at

output-slage
meters for t
separate pa

\ ¥ HE:J put, and to 28 Me.
n.u put
sign of the push-pull triode final
v is suitable Tor any of the usual
with plat jon, operating
e voltages up W plate modula-
ton and a plate-val total-plate-current,
ratio of 5 to 1 or greater.
The transmitter is made up in two sections

1 between the tw

Circuit Details

mounted in a simple shiclding enclosure con-
sisting of & ‘wood-sbeip: frume sovered with 4
sereening. exeiter unit is provided .,41.‘.(|..(,..
pull handlcs and is designed to slide out halail

for coil ehanging. As the unit is returned ta the  807s. This inactive tube ﬂm. beeoames the

Fig. 658 A compl
ioeluding antenna tuner. at the battom

ews on this

unit are dun mies
servemed enclosm
the final amplifie

The
Tingsd to perrirt shanging ouils i
d anteana tuner.

milliammeters.

RADIOTELEPHONY

309

Single-Sideband Transmission

The mast

rad mu-l.-phm

0t development in amol
the introduction of practies]
transs
sion. This system has tremendous poten
s for increasing the cffeetivencss of ‘phone
smission and for reducing interference.
culy one of the two side
v maduludion s tm

necossary it can be supplie
nhfh«ulh al the receiv
. great
or — or, from another viewpeint,
f inerease in effective power output.
g that the same final-amplifier tube or

are used either for normal AM or for
single-sideband, carrier sum:vnucni it ean lm
shown that 1l 35

that wrecks so rouch com-
on in congested "phane bands.
T\\o bm-\: systems fo

to pm: one «uiel: and
other. Filters having such eharacteristics can
only be constructed for relatively low fre-
quencies, and most filters used by amateurs
s

i) nml to work somewhere between 10
.. G i g ean be done

5 as high by using mul-

tiple-erystal filters. The lo queney oscil-
lator output is cnmlmwd with the audio out-
put of a speech amplifier in a “balanced modu—
lator’” — one in which the carrier is “‘neu-
tralized ” out, and only the upper and lower
sidebands appear in the output. One of the
i lter aml the other

rej gnal is fed to the
mixer. The signal is there mived with the out~
put of a high-frequency .l oscillator to pro-
duce the desired output ency. For addi-
tional amplification a r.f. amplifier
(Class A or Cla ) must be used. When the
SRR signal is generddetl ab 10 or 20 ke, it is
generally  first hetcrodyned to somewhere
around 500 ke. and then to the operati re-
quency. This simplifies the problem of reject=
ing the “image’ frequencies resulting from
the heterodyne process.

The second system is based on the pl
Intionships between the oarrier and s
in a modulated signal. As shown in the d
gram, the audio signal s split into two com-
ponents that are tical exeept for a phase
difference of 90 degr The output of the r.f.
oseillator (which may be at the operating fre-
queney, if desired) is likewise split inio Lwo

separate component having n 80-degree phase
One r.f. and ane audio component
are eombined in eaeh of two separate balanced
modulators. The carrier is suppressed in the
modulators, and the relative phases of the
sidebands are such that one sideband is bal-
anced out and the other is accentuated in the
combined autput. I7 the output from the bal-
gh, such an $38
to the antenna, or
the power level ean be increased in a linear
amplifier fu]luwmg the exciter.

Which is the better method of generating
an SSB signal, the filter ar the phasing method,
i a controve ion. Properly mlJuqlml

Fig. 9:50 —Two basic systems for generating singles
sidchand suppresscd-carrier signals

o adjust without an oseillo-
seape, sinee it requ only a receiver and a
V.t v oalignment, and it is more likely
to re: 1 in adjustment over a long period of
time. The chief argument against it, from the
amateur viewpaint, is that it requires quite o
few stages and at least two frequency conver-
sions after modulation. The phasing system re-
quires fewer stages and enn be designed to ro-
quire no frequeney conversions, but its align-
ment and adjustment are often considered to
be a lttle “trickier” than that of the filter

This prebably stems from lack of
ith the system rathor than any
. Tn moest cnses ihe phasing
will cost less to apply to an existing
itter.

Figure 1950-6 — This 1950 edition medium power transmitter
construction project includes shielding and filtering to reduce
dreaded TVI.
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Figure 1950-7 — Single sideband transmission rated a few
pages, but it would be some years before it would become
mainstream for amateur use.
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Figure 1950-8 — Hallicrafters receivers in 1950 had a definite
postwar look. These receivers covered not only HF, but also VHF
through 6 meters and the new FM broadcast band at 3 meters.

the finest amateur receiver
National has ever built!

THe New pirect reaping HRO-50

Now, National presents o
great new HRO receiver after
more than three years of
designing, development and
testing. Retaining all the world-
famous, performance-proved
HRO features, this superb re-
ceiver — the finest National
has ever maode — now incor-
porates no less than 14
advonced-design innovations.
Exhoustive comparative tests
indicate the new HRO-50, by
for the most modern and ver-
satile in its field, will set on
entirely new standard of per-
formance for communication
receivers.

TUBE COMPLEMENT:

teur 160-10 meter bands.

15t RF, 6BAS; 2nd RF 4BAG; Mixer, SBES; HF
asdllator 6C4; voltage requlctor GB2; lst
LF., 6K7; 2nd LF, 8K7, Dat./AVC, 8H; BF,
Qsdillator, 67 Moise Limiter, 6H6; Ist Audio,
65J7; phase inverter, *S"™-meter amp, 6SN7;
Push-pull audio, 2-6Vé; Rectifier, SV4G; acces-
sory erystal colibrator, 6AQS; NFM adapter
LF. amplifier, 83K7; Rotio detactor, 6H. Freq.
range: 50 ke-420 ke., 480 ke-35 me Cails AA,
B, C, and D furnished covering standard uma-

14 ALL NEW FEATURES

1. Direct frequency reading linsor seale with a single
range in view at a time. 2. Pravisisns for using 100/
1000 kes. erystal ealibrator unit, switched from panel.
3. Variable front-af-pancl antennc trimmer. 4. Built-
in power supply with heat resistant barrier. 5. Front-
of-panel oscillator compensation contral. 6. BF.O.
switch scparated from B.E.O. fraquency control. 7.
Provision for incorporation of NFM adapter inside re-
ceiver, swilched from front panel. 8. Dimmer control
for dial and meter illumination. 9. Miniature tubes in
frent end and high frequency oscillator. 10. Speaker
malching transformer built into receiver with 8 and
500 -chm oulput terminals. 11. High frequency and
beat frequency oscillator circuits not disobled when
recoiver in“send” position. 12. High-fidelity push-pull
avdie amplifier, 8 watts undistorted output. 13. Tip
jack for phone input. 14, Accessory socket for Seloel-
o-Joct (seo page 4}

NATIONAL COMPANY, Inc,

MALDEN, MASSACHUSETT]

Figure 1950-9 — National Radio’s premier postwar offering was
the HRO-50 — an evolution of the prewar HRO that included
miniature tubes, an internal power supply, push-pull (hi-fi) audio
and a direct reading frequency scale. These were nice features,
but it was now a two-person lift!
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\ \950 Parade of Collins Stars

COLLINS 75A-1 AMATEUR RECEIVER

The well known and highly regarded 75A-1 receiver
was designed specifically ro give the radio amatenr
the best possible performance in the 80, 40, 20, 15,
11 and 10 meter bands.

Double conversion and ecrystal filter controls,
with a high frequency first i-f and & low frequenc
sceond i-f, provide at Icast 50 db image reje n in
all bands. The received bandwidth is variable in §
steps from 4 ke to 200 cycles at 6 db down from the
peak of the resonant frequency. The 6AKS r-
makes possible a threshold sensitivity far be
than can be realized in normal installations.

Very high accuracy and stability resuls from the
use of precision quartz crystals in the first con
version circuit, the extreme accuracy and stability

Goering) Golins K-

of the v.Lo. iu the second conversion circuit, and
linearity and absence of backlash in the tuning
mechanism. The bandlighted slide rule dial indi-
cates frequency in megacyloes, while the vernier
dial provides & dircct reading in kilocycles. Panel
controls include tuning, bandswiteh, r-f gain, andic
gain, c-w pitch, on-off-standby, crystal sclec
crystal phasing, ave-manual-c-w, and noise
switch.

Dimensions: 21% " wide, 12%s” high, 137" deep.

Pawer sourca: 115 volts 50/60 eyeles a-c

Shipping weight 93 pounds including speaker

Met domestic price, camplele with 13 tubes and rectifies, specker
and cabinat assembly, and instruction book

tax but including excise 1) vauernrrsiis

The New One Kilowatt Transmitter . . . Available Early Summer, 1950

Engincered by Collins expressly for radio amateurs,
One kilowatt input, both AM phone and cow.
Designed to avoid TVI. Bandswitching through-
out. Usual excellent Cellins audio.

Tentatuve specifications: Exciter, single control

tuning. Disl similar to the new Celling 51J1
recciver. Ontput 30 ta 75 ohms; single ended pi
followed by L seetion. Tubcs: P, A, two type
4-250A; modulator, two type 810,

THE EASIEST SEMI-AUTOMATIC KEY IN THE WORLD TO OPERATE!

VIBROPLEX

Rag. Irade Marks: Vibroplex, Lightning Bug, Bug

The Operator's
Greotes! Asset

hrorLex brings o all cow

licity and pree

wing possible, The <
Als i further aided by

can be operated. Perlect bk

e 2 i«
faill. These worthwhike feaiures ar
operatar, but 10

nportant not

nvone desiring

only to the experience

Vibropies ¢
e |

$1.00 mare. € hease from the w
ey s I your dealer cannot sup

FREE de-

To wet the gen
Inak for the

80

Figure 1950-10 — This ad by Collins radio doesn’t really high-

light the fact that the 75A-1 architecture was radical for its time,

and would set the stage for the Collins SSB radios that would

appear in the next decade.

Figure 1950-11 — Vibroplex continued to advertise its popular
“Bugs.” This ad has a more modern layout than earlier ones,
and the prices are back to 1926 levels.

The ARRL Radio Amateur’s Handbook — From Its Beginning
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THE
ARRL
ANTENNA BOOK

; PUBLISHED BY THE $/1.00
J/' AMERICAN RADIO RELAY LEAGUE

Figure 1950-12 — In 1939, the Handbook editors concluded

that there was enough material about antennas available that

a new reference text was needed, creating the ARRL Antenna Figure 1950-13 — By 1949, the amount of material in the

Book. Antenna Book had increased substantially and the cover
assumed the familiar look that subsequent editions maintained
for decades.
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A Decade of Advancement and Change — The 1960 Edition

The advancements in technology and en-
gineering that were starting to emerge in
the 1950s were solidified in the period
building toward 1960, although not evident
in the cover plate (see Figure 1960-1).
While complete solid state equipment is
some years away, transistor circuitry was
showing up in projects where it was readily
applied (see Figure 1960-2). In this figure,

the mostly vacuum tube receiver includes a
two transistor 100 kHz calibrator. Also note
the two crystal IF band-pass filter. This ar-
rangement was chosen with an ear toward
SSB reception, in preference to the sharper
single crystal filters of earlier year designs.
Figures 1960-3 and -4 illustrate a

Handbook transmitter project that, while su-
perficially similar to earlier CW transmitter

projects, is of a significantly different de-
sign. In place of the plug-in link-coupled
transmitter coils of earlier generations, this
transmitter uses a pi-

network output circuit that allows band-
switching with a single switch section on
the output circuit. It is now possible to have
a tightly RF-sealed transmitter that provides
instant bandswitching across the HF

THE RADIO AMATEUR’S
HANDBOOK

By the HEADQUARTERS STAFF

of the

AMERICAN RADIO RELAY LEAGUE

WEST HARTFORD, CONN., U.S.A.

DCS-500

GALIBRATOR

+230v

DECIMAL YALULS GF CAPACITANCE ARE i wi;
14283 ARL IN w0 EACEFT AS INBIGRTED.

LF amP

g 1MISEE

o

108w #280%

2
2
©®

Cz, C1—See coil table.

Cs=-3-30-puf. ceramic rimmer.
Ji—C

s—See coil table.

Fig. 5-55— Front-end circuit of the receiver, Unless ofherwise spacified, resistors are % watt; 0.01 and 0.02-uf, capadifors
are disk ceramic, 500 volt; 0.5 copaciters are fubulor paper; copecitors below 0.01 uf. are
mieo; capacitors marked with polarities are elschrolytic.
Ci— 50-4uf. varlable (Hammarlund HF-50].

C3—2-section variable, 5—28.5 puf. per section, double  Lr—1-2-mh. slug-tuned (North Hills 120K).
spaced (Hammariund HFD-30-X).

ial receptocle, chossis mounting ($0-239). Vi
A

i

mounted in Merth Hills §-120 shizld ean).
Li—4.7 mh. (Waters C1041).

RFC, RFC3—4.7 mh. (Waters C1041),
St Single-pele rofary.

00 ke, [James Knights H-¢3).

— 4495 ke [surplus)

1960

Thirty-seventh Edition

L Li—18-36 wh. slug-tned [Narth Hills 120E coil

Minibox s that it ean be pluggad into the ac-
cessory socket of the receiver or nsed as an indi-
vidual unit powered
suppl

choke-input filter, It pro
proximately 250 volis d.e. under loa
enpacitor s shunted aeross th

I
the output of the supply

The power-supply requirements are 250 volts
at 110 millismperes, and 6.3 volis ot approi-
mately 5 pmperes, Any transformer-choke eom-
bination fulfilling the requirements can be used.

choke to form a paralle c has to b
cycles; s provides an easad imy mer, but separ
the ripy thus ey performs

— 4490 ke. [surplus).

switehing tuner, and also offered the possibilicy
of realizing higher-Q tuned eircuits, Ganged
tuning of the ri amplifier along with the h.f.
oscillaton i i

was deciderd agninst
i t would i
srublem of ke
h

mplexd
T |

ACKIT v
o peaked sof

Construction

e reeeiver s construeted on a 12 X 17 X
1 aluminum chassis with an 8% X 19-inch
aluminum front panel, which permits it to be

Front End installed inon Lable-Lype r shinel, Ti
The use of plug-in coils for the front end  eral layouy of components can be seen in Figs.
lirni e hanical probl of a band-

5-58 and 5-60. A good procedure to follow when

135

Figure 1960-1 — The cover plate of the 1960 Handbook offers
no clues to the changes over the past decade.

Figure 1960-2 — Schematic of a 1960 Handbook receiver project

that makes use of transistors in the calibrator circuit. It also fea-

tures a band-pass crystal filter appropriate for SSB reception.
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Fig. 6-44—Circuit diagram of the 75-walt 6DQ35 trans-
mitter. Unless specified otherwise, capacitance is in uuf.,
resistance is in ohms, resistors are /2 watt.

C1—100-puf. midget variakle (Hammarlund HF-100].

Co—15-pufd. n)widge? variable, 025 inch spacing (Johnson
15J12).

C3—325.upf. variable (Hammarlund MC-325-M).

Ci—Dual 450-4uf. broadcast replacement variable, two
seclions cannected in parallel.

Cs—1-pf. 400-volt tubular.

Cg, Cr—16-,f. 700-valt electrolytic (Aerovox PRS).

lL—é-valt pilot lamp.

Ji—Phono jack,

Ju—Coaxial connector, chassis mounting, type $0-239.

J3,Js—Open-cirevit phone jack.

Li—7V t. No. 18, 3 inch diem., & t.p.i, tapped 5%

BAGT  6DOS L
ﬂs ¥y o

N el

turns from grid end (B&W 3006).

L:—38 t. No. 32, 1 inch diam., 32 tp.i., tapped 23 and
31 turns up (BAW 3016).

Ls—5 turns No. 14, 1-inch diam., 4 t.p.i., self-supporting,
tapped 3% turns from plate end.

L:-—15 turns No. 14, 1% inch diam., 4 t.p.i., tapped 6%
and 10% from output end (B&W 3021).

Ls—10-henry 200-ma. filter choke (Triad C-15A).

P1—Octal plug (Amphenol 86-PMB).

Pz—4-pin plug [Amphenol 86-FM4).

Pa—Fused line plug.
Ri—25,000-0hm  4-watt
M25MPK).

RFCy, RFC2—750-gh. 100-ma. rd. choka {National R-33),
RFC3—3 turns Ne. 14 arcund 48-ohm 1-watt composition
resistor,

potentiometer  [Maollory

RFC:—1-mh. r.f. chake, 500 ma. [Johnson 102-752).
RFC;—2.5-mh. r.f. chake [National R-1008).
51— 1-pole 11-position rotary ceramic switch [Centralob

$:—Single-pole 11-position (3 used) non-shorting rotary

S3—Single-pole 12-position (5 used) rotary ceramic

S5 — 2-pole 5-pasition rotary ceramic switch (Centralab

Si—S.p.s.t. toggle.

Ti—800 v.c.t. 200-ma. power transformer (Triad R-21A).
X1—Octal lube socket,

Xz—4-pin tube socket,

Xz—5-pin tube socket.

'l

Y section on P-121 index assemblyl.
switch {Centraleb PA-1001).

switch (Centralab PA-1 on PA-301 index assem-
bly).

2505).

Figure 1960-3 — Schematic of a 1960 Handbook transmitter project that features a pi-network output circuit that allows band-
switching and helps with harmonic reduction.

spectrum. The pi-network has other advan-
tages — it is naturally low pass in response
and it is unbalanced, and so it was a perfect
fit to coax-fed antenna systems. Both fea-
tures tended to reduce harmonic radiation
and TVL

The advertising section illustrated the
diversity of technology available during
the period. Collins Radio was at the head
of the pack with its compact 100 W PEP
HF SSB transceiver that could be used in
a mobile setup, as shown in Figure 1960-5.
This transceiver made use of the archi-
tectural design of the 75A-1 receiver

shown in Figure 1950-10.

Other equipment manufacturers offered
a mix of technologies. The Heath Company
(see Figure 1960-6) offered AM transmit-
ters, such as their TX-1 Apache with an op-
tional phasing type SSB exciter. Their
companion multimode receiver, the RX-1
would be announced soon. E. F. Johnson
offered a wide range of high quality AM
and CW transmitters (see Figure 1960-7),
including an SSB adapter similar to the one
provided by Heath. Hallicrafters offered a
modern heterodyning transmitter, the

24 The ARRL Radio Amateur’s Handbook — From Its Beginning

HT-32, along with an SSB oriented re-
ceiver, the SX-101, and high power linear
amplifier as shown in Figure 1960-8.

National Radio was still offering a full
line of receivers, including a further update
to the venerable HRO. Added to the line
was an amateur band only receiver, the NC-
300, a direct competitor to the Hallicrafters
SX-101. A careful look at the Vibroplex ad
(see Figure 1960-10) will reveal an entirely
new product — the Vibrokeyer, “paddles”
for an electronic keyer — a competitor to
their mechanical bug.



6 -HIGH-FREQUENCY TRANSMITTERS
A 75-Watt 6DQ5 Transmitter

The transmitter shown in Fig. 6-43 is designed
to satisfy the requirements of either a Novice
or General class licensee. As described here it is
capable of running the full 75 watts limit in the
80-, 40- and 15-meter Novice bands, with band-
rwilching, ful sw ng and other operating
feature: seneral license holder can use the
transmitter in any bad 80 through 10 meters,
and he can add v.f.0. control or amplitude modu-

lation at any trme w! mhmn' mncli: ing the 6DQ5

. 4

dly shifting frequency within a band te

dodge QRM, and a seor position on the operate
5

mrmsheq a convenient point. for borrow mg power
for a v.lo. o1 controlling the aseillator by an
external switeh.

Referring to Fig. 6-44, the cireuit diagram of
the transmitter, the crystal selector switch, 8,
is used to choose the desired erystal. For crystal-
controlled operation erystals would be plugged
in pins 1 and 3 and 5 and 7 of socket X1, Similar
sorkets (ol sh 1 the dingram) are used Lo
hold the other tals. When v.f.0, is

completed by Ps. Grid or plate current, of the
G5 ean be read by proper positioning of 3
the 0-15 milliammeter reads 0~15 ma. in the grid-
eurrent position and 0-300 ma. in the plate-
current position.

The transmitler is keyed ab J3, and a key-
clicle filter (100-ohm resistor and C5) is included
to give substantially click-free keying. The v.l.o,
Jaelk, Jy, allows a v.f.0. to be keyed along with the
transmitter for full break-in operation.

Construction

A 10 % 17 ¥ 3-inch aluminum chassis is used
as the ba&e of the transmitter, with a standard
8%4-inch wluminum. relay mok panel held in
place by the bushings of the pilot light, excitation
eontrol and ather eomponents common to the
chassis and panel. The panel was cut down to
17 inches in length so that the unit would Luke a
minimum of room on the operating table, A
good idea of the relative location of the parts
ean be obtained from the photographs. The sup-
port for the r.f. portion housing is made by fasten-
ing sbrips uf l-inch aluminum angle stock (Rey-

desired, the v.fo. output is connected to Jy,
the plug P, is inserted in soeket X, and the
former 6AGT ervstal oscillator stage becomes an
amplifier or multlplmr stage when switeh &) is
turned to position 1.

Since the output of the BAGT stage will vary
eonsiderably with the bands in use, an excitation
control, #,, is included to allow for proper adjust-
ment of the drive to the 6DQs amplifier. The
65, a highly sensitive tube, is neutralized to
avoid oscillation; the small varisble capaciter Cs
and the 340-uel. mien capacitor form the neatral-
izing circuit. Screen or screen and plate modula-
tionpower ean be introduoed ot socket, Xs; for
radiotelegraph these are

178

nolds ilable in many hard

stares) to the panel und 0w cheet of aluminum
9.4 inches long that is held to the rear chassis
apron by serews and the key juck, J5. A picoc of
aluminum angle must also be cut to mount on
the chassis and hold the cane-metal (Reynolds
aluminum) heousing. Fig. 6-45 shows the three
elearance hales for the serews thut hold this latter
angle to the chassis after the cane metal is in
place. Duild the can-metal housing ns though the
holes weren't there and the hox has to hold
water; this will minimize electrical leakage and
the chanees for TVL To insure good electrical
contact between panel and angle stock, remove
thes puint, where ury by heavy applieations
of varnish remover, with the rest of the panel

Fig. 6.43 — This 75-watt crystal-con-
trollee transmitter has provision for the
addition of v.f.o. control. A 6AGT oscil-
lator drives @ ADQ5 omplifier on BO
through 15 melers.

As o precaution ageinst elechical
shock, the meter switch, 1o the immediate
right of the meter, is protactad by a
cane-matal housing. The switch 1o the
right of the meter swilch handles the
spet-operale funclion, and the switch ot
the far top righl is the plale-gircuit
band switch,

Along the bottom, from left to right:
pilor light, excitation control, crystal
switch, grid clreult band switch, and
grid circuit funing.

Superior single sideband performance in a variety of
installations is assured by the Caolling KWM-2 Mabile
[Transceiver. Engineered for the amatenr who desires
through 10 meter mobile transceiver, the
M-2 design incorporates time-proven and advanced
leommunication concepts.

[The Mobile Transceiver provides outstanding fre-
quency stability on fourtcen 200 bands from 3.4
me to 30.0 me. With 175 watts P input on SSB,
r 160 watts on CW, the KWM-2 provides ample
[power for amateur Filer

ype SSB generation, Collins permeability-tuned vari-
fable oscillator, crystal-controlled HF double conver-
ion oscillator, VOX and anti-trip uits, and ex-
felusive ALC and RF inverse feedback arc among the
eatures of the KWM-2. The Collins Mechanical

Figure 1960-4 — Front panel view of the 1960 Handbook trans-
mitter project shown in Figure 1960-3. This tight design is fully

enclosed and features front panel bandswitching.

mobile transceiver

\Another Collins creative design - the advanced
amateur’s 80-10 meter transceiver — system
engineered for mobile and home operation.

Filter, RF amplifier. all tuned circuits, and several
tubes perform the dual rale of transmilting and re-
ving. CW break-in and monitaring sidetone circuits
built-in, and all four plugs in the mobile mount
connect the KWM-2 automatically. A connector on
the rear provides for antenna selection or loading
coil selection for mobile operation.

The Collins KWM-2 Mobile Transceiver weighs 18
Ibs. 3 oz. and measures 7¥” H (including legs),
143" W, and 131" D. Mounts, accessories, and
power supplics are available for 12 v de, and 115 v
ac operation.

See the KWM-2 now on display at your Collins Dis-
tributor. Ask for the colorful KWM-2 brochure with
complete specifications.

Figure 1960-5 — This Collins Radio ad featuring their KWM-2
SSB transceiver was at the leading edge of Amateur Radio
technology. The architecture closely followed that of the 75A-1
receiver shown in Figure 1950-10.
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COMPANION UNITS | | ™0t

Communication POWER!

===« FOr Ful

VIKING "ADVENTURER" 50 WATT TRANSMITTER—Used to earn fist Norce i)
(Worked All Continents.) Self-contained, effectively TVI suppressed, instant borénd
ing 80, 40, 20, 15, and 10 meters. Operates by crystal or external VFO. i &
power receptacle located on the rear apron provides full 450 VDC ot 150 .o
VAC at 2 amp. output of supply to power auxiliary equipment such os o VF0,
monitor, or modulator for phone operation. This receptacle also pernifs i 4
output of the supply to power ofher equipment when the transmitter is nof operciy
range pi-network output handles virtually any antenna without separate antemns
Break-in keying is clean and crisp. Designed for easy assembly. With tubes,ls o
and key. Dimensions: 10%" x 8Y4" x 7 %". Shipping Weight: 19 Ibs.
Cat. No. 240-181-1. .Kil Amateur Net $48
e phone cpes]
for the "Adventurer”. High gain—use with either crystal or dynamic microphores S5
installation—only minor wiring changes necessary in "Adventurer". With fubes
Cat. No. 250-40. .Ki +. Amateur Net §114

SPEECH AMPLIFIER /SCREEN MODULATOR—Designed fo pro

HEATHKIT TX-1 sz 34§

“APACHE'" HAM TRANSMITTER KIT

The many features and modern styling of the* Apache’ will provide you with just a
ask for in transmitting facilitics. Emphasizing high quality the “Apache” operates with a 150 wart phone input
and 180 wart (3 put. In addition to CW and phone operation, built-in switch selected circuitry provides
for single-sideband transmission using the SB-10 Fx adapter. The newly designed, compact and stab
VFO provides low drift frequency control necessary for SSB transmission. A slide rule type illuminated rotat-
ing VFO dial with full gear drive vernier tuning provides ample bandspread and precise frequency scttings.

»wout everything you could

VIKING "NAVIGATOR" TRANSMITTER ‘EXCITER—This compact, flexicle C ]
mitter has enough RF power 1o excite most high powered final amplifiers cn CW e
40 watts— bandswitching 160 through 10 meters. Highly stable, buill-in VFO s espe
ture compensated and voltage regulated—may also be operated crystal contol T
sequence keying—effectively TVI suppressed. Pi-network antenna load mafdig i
40'10 600 ohms. With fubes, less crystals and key. Dimensions: 13%" x 94”118
Shipping Weight: 27 Ibs.

Cat. No. 240-126-1. . Kir.
Cat. No. 240-126-2. . Wired and tested

The bandswitch allows quick sclection of the amateur bands on 80, 40, 20, 15 and 10 meters. This unit also
Ie low-level speech clipping and a low distortion modulator stage employing two of the new

. Amateur Net $14}
. Amateur Net $1%

.34 tubes in push-pull class AB operation. Time sequence keying is provided for “chirpless”” break-in

ion, The final amplificr is completely shielded for TVI protection and nentralized for greater
A cooling fan is also provided, The formed one-picce cabinet with convenient access hatch provides
accessibility 1o tubes and crystal sockets. Dic-cast aluminum knobs and control panel escutcheons add to the
attractive styling of the transmitter. Pi network output coupling matches antenna impedances between 50 and
72 ohms. A “spotting” push button enables the operator to “zero beat” an incoming frequency without putting
the transmitter on the air. Equip your ham shack now for top transmitting enjoyment with this outstanding
unit. Shpg. Wi, 110 Ibs. Shipped motar freight unless otherwise specified.

VIKING "CHALLENGER" TRANSMITTER —Ideal for fixed station, emergency, s
or field day use, the ""Challenger" is a full size transmitter with three RF stages—deig|
for fast, easy tuning, excellent stability and plenty of reserve drive, 70 wafts piow

80 through 6 meters, 120 watts CW inpct 80 through 10 meters . .. 85 watts (Y
on 6 meters! A single 6DQ6A buff ives two husky 6DQGA bridge nedrelf

HEATHKIT SB-10 SINGLE SIDEBAND ADAPTER KIT

‘Bg!ﬁ Designed as a compatible plug-in adapier unit for the TX-1“Apache™ tramsmitter, this unit lets tefrodes in the final amplifier. Hi "Q" wide range pi-network outpul—effeciie}
you operac vn SSB at 2 minimum of cast, yet does not affect the normal AM and CW 1 suppressed and fitered. For crystai or external VFO control. Excellent keving i
of the wransmitcer, By muki With tubes and built-in power supply.

a few simple cirenit madifieations, the DX-100 and DX-100.8
R Iy

jitrers can be uscd, Cat. No. 240-182-1. .Ki ... Amateur Net $11

Cat. No. 240-182-2. . Wired and fested. .. Amateur Net $14

o cither a L
wers 80, 40, 20, 15 and 10 meter &
x power output 10 id in wning. A buil jecxromic voice conirol wi
p circ: ided. 10 watts PEP output. Unwanted sic
excess of 30 db and earrier supps
Jinear RF output. Shpg. W 5
MODIFICATION KIT: Modifies TX-100
Model MK-1. Shpg, Wi 1 1b. §8.95.

s, A cas

VIKING "RANGER” TRANSMITTER—This outstanding amateur tronsmitter wil
serve as an RF and audio exciter for high power equipment. As an exciter, it il d
of the popular kilowatt level tubes. No infernal changes necessary 1o switch fron
mitter fo exciter operation. Self-contained, 75 watts CW or 65 walts phore |
" instant bandswitching 160, 80, 40, 20, 15, and 10 meters. Extremely stable, b
VFO or crystal I— eff Iy T igh gain aud

(break-in) keying—adijustable wave shaping. Pi-network antenna load maching fg
to 500 ohms. Easily assembled—with tubes, less crystals, key and microphone, 15
9% x 14”. Shipping Weight: 54 Ibs.

Cat. No. 240-161-1... «enr Amateur Net $24
Cat. No. 240-161-2.. Wired and fested . . ... .everrennnss Amateur Net $32]

. arrserrinnsansonas

teesssnsans sens

e
HEATHKIT AR-3 . | HEATHKIT QF-1

{tess cabinet)

ALL-BAND RECEIVER KIT |
A fine receiver for the beginning ham ar short wave listener,
designed for high circuit efficiency and canstruetion,
Covers 550 ke ta 30 me in four bands clearly marked an a lide-
rule dial. Transformer opy

bands, this kit adds selec-
receiver. Usc it with any AM

ful on crowded ph
and sgnal rejection

d wuning, receiver g an IF frequency beiween 450 and 460 ke thatis VIKING "VALIANT" TRANSMITTER—Designed tor outstunding flexibilty and

nienna teimmer, noise eliminator, RF | | not AG-DC type. Provides an effective “Q" of approximately formance. 275 watts input on CW and SSB (P.E.P. with auxiliary SSB exciter), 200

gain eomtrol and AF comrol. Shpg. We. 12 Ibs 4,000 for cxtremely sharp “prak” The QF-1 is AM. Instant ing 160 through 10 by builin VFO or o)
CABINET: Opt. extra, No, 81-13A, Shpg. Wi 5 1bs. $1.95. | puvwered frum the receiver with which it i used. Shpg. We. 31bz control. Pi-network tank circuit will match antenna loads from 50 fo 600 ohmi—]

tank coil is silver-plated. Other features: TVI suppressed—timed sequence (orea
keying—high gain push-to-talk audio system—Iow level audio clipping—buitin
pass audio filter—self-contained power supplies. With tubes, less crystals, key, ond o
phone. Dimensions: 21 x 11%” x 16%". Shipping Weight: 83 Ibs.

Cat. No. 240-104-1 . Amateur Net $345)
Cat. No, 240-104-2, , Wired und fested - Amateur Net $43

30

Figure 1960-6 — The Heath Company offered AM transmitters,
such as their TX-1 Apache with an optional phasing type SSB

Figure 1960-7 — E. F. Johnson offered a wide range of high
quality AM and CW transmitters, including an SSB adapter
similar to the one provided by Heath.
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Big signad

HT-334

Linear Amplifis

Heavyweight champion

in stability, performanc

SX101A is setting new standards
dependability and ruggedness th
out the amateur world. It's all ama
provides complete coverage, and
technical feature desired for years

come.

FREQUENCY COVERAGE: Band
30.5-34.5 Mc. Band 2—-3.48-4.02
Band 3—6.99-7.31 Mc. Band 4-13
14.415 Mc. Band 5-20.99-21.52
Band 6-26.9-29.8 Mc. Band 7-10
WWV.

FEATURES: Complete coverage of
ham bands plus a 2 and 6 meter cof
band—80, 40, 20, 15, 10 meters. Laj
slide rule dial. Band-in-use scales

HT-32A

v
Transmitter

The new ideas in communications are born at..

Features widest

- frequency caver-
age of any receiver available, 50 ke to 54 mc. . . the
world's mast famous receiver.

NC-400
National's newesl
— = general coverage
ver, Covers 520 ke o 31 mc in 7 bands. 13 tubes
ncluding ractifier) AM-CW-55E, May be used in fixed
channel or divessily operation.

| Nc-303
National's newest
“ham band only”
receiver. 10 sepa-
rate dial scales
cover 160 to 1)4 mefers. Dual conversian, New 5-
pasition “IF SHIFT" provides optimum selectivity for
8 CW-PHONE-PHONE NET-VHF-Selectable 388,

NC-109

One of America's
Iowest price SSB
receivers! Covers
540 ke ta 40 me. National's exclusive “MICROTOME"
filter provides 5 degrees of shzrp salectivity for all
modes of operation. YOICECW  3SB.

NC-188
Low-priced general
coverage receiver,
Covers 540 ke to 40
me, and is directly
calibrated for the 4 general coverage ranges and five
bandspread ranges fcr 80-10 meter amateur bands.

NC-66
AC/DC-Battery Porlable.
Covers 150 ke to 23 mc in §
bznds. Exclusive ROF-66
Direction Finder Accessory
provides accurate navigation
for small boats,

+. o Flrst
all-new, low-priced

: shortwave,/standard
broadeast receiver in over 10 years! Covers 530 ke to 31
me in 4 bands. 110 volt AC/DC. Built-in speaker.

NATIONAL RECEIVERS AND ACCESSORIES KRE
SOLD ONLY BY FRANCHISED DISTRIBUTORS. MOST
OF THESE DISTRIBUTORS OFFER TRADE:IN Al-
LOWANCES AND LIBERAL BUDGET TERMS.

Nati | o1
ational RADIO €0., INC.
MELROSE 76, MASS.
Cxport: AD AURIEMA, INC. 25 Broad St., New York, N.Y.L USA
In Canata: CANADIAN MARCOMNI €O., 830 Eayviww few, Toronio, Ont
Specit ications subject ta change without nolice,
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Figure 1960-8 — Hallicrafters offered a modern heterodyning
transmitter, the HT-32, along with an SSB oriented receiver, the
SX-101, and the HT-33 high power linear amplifier.

Figure 1960-9 — National Radio still offered the latest of

the HRO series, the HRO-60 featuring double conversion,
but they also would supply an amateur band only receiver
designed for SSB. The new NC-300 was similar to the SX-101

from Hallicrafters.
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Never tires the arm . . . never upsets the nerves

SENDING MADE EASIER FOR EVERYBODY

World's No. 1 Key

VIBLEX

Sel uto matic
n

Its semi-autematic action
actually perfarms the
work for you.

it ey for
see for vourslf. Af

Vibroplex Super Deluxe

Fast_operation and easy action

Vibra

plex Lightning Bug

“Cord wind wodgle, $1.75 ndditional

NEW SPECIAL ENLARGED Edition of
PIIILLIPS CODE,

Prices subject to ehange without motice

THE VIBROPLEX CO., Inc., 833 Broadway, New York 3, N. Y.
W. W. ALBRIGHT, Prasident
IF YOU SEND YOU SHOULD USE THE VIBROPLEX

Figure 1960-10 — The Vibroplex ad featured a new product —
the Vibrokeyer, designed to be used with the newly popular
electronic keyers.
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The Decade of Solid State and the SSB Transceiver — The 1970 Edition

Between the 1960 and 1970 Handbooks domain of vacuum tubes for some time. technology. The beginner transmitter
(see Figure 1970-1), two major game This trend can be seen in a solid state re- shown in Figure 1970-4 could have ap-
changers went from being interesting tech-  ceiver project (see Figure 1970-2) and a peared in much earlier editions.
nology to becoming mainstream Amateur hybrid (solid state except for the transmit The second advance was the emergence
Radio. The first was the acceptance of solid  driver and power amplifier stages) SSB of single sideband telephony, and especially
state devices as appropriate for most sec- transmitter (see Figure 1970-3). There were ~ SSB transceivers, as the primary HF voice
tions of radio equipment — although RF still tube projects galore, since many ama- mode and equipment configuration. While
power stages would remain largely in the teurs felt most comfortable with the earlier =~ SSB was introduced in a general way in past

The
Radio Amateur's
Handbook

By the HEADQUARTERS STAFF

of the

AMERICAN RADIO RELAY LEAGUE
NEWINGTON, CONN,, U.S.A, 06111

Doug DeMaw, WI1CER
Editor

1970

Forty-Seventh Edition

Figure 1970-1 — The front matter on the 1970 Handbook had a
more modern look than in the past.
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decades, it was the emergence of the one
box transceiver as shown previously in

Figure 1960-5, that made the big difference.

During this decade, the benefits of a trans-
ceiver, not only for SSB, but for CW as
well, became apparent. Companies such as
Collins Radio (see Figure 1970-5), the
Heath Company (see Figure 1970-6), R.L.

Drake (see Figure 1970-7) and others pro-
vided their versions of both transceivers and
separate transmitters and receivers that
could be locked together as if they were
transceivers.

Not everything changed. The Vibroplex
ad (Figure 1970-8) maintained its

consistency over yet another decade. In
recognition of the amount of operating, in
contrast to technical information available,
or needed by operators, The Radio
Amateur’s Operating Manual (see Figure
1970-9) was introduced in 1966 as some-
thing of a spinoff from the Handbook.

3.5—30MHz

ANTENNA OR  S;4 L
R F AMPLIFIER )

STANDBY

+12v

L

k *1000.

EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE

IN MICROFARADS { »F ) ; OTHERS
ARE IN PICOFARADS (pF OR nyF);
RESISTANCES ARE IN OHMS,

AGC INPUT

OFFO p+I2v

R

13
2700 Caa
OUTPUT
0o (Toun

Fig. 5-60—Schematic diagram of
part of the receiver. Numbered
components not appearing in the
parts list on page 148 were so
desig d for identification pur-
poses on the circuit boards shown
in QST. Resistors are Y2-watt com-
position,

Figure 1970-2 — This 1970 Handbook receiver project is entirely solid state.
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$.5.B. Exciter

277

A 175-WATT MECHANICAL-FILTER EXCITER

This 3.5 to 40-MHaz. s.5.b./e.w. transmitter can
be used by itself, or it can be used to drive any of
the amplifiers described in Chapter 6. It will drive
most commercially-built amplifiers also. The
power ontpnt from this unit, while maintaining
an zcc:ptahle IMD level (mtermoduiatmn dis-
tortion) is 100 watts, p.e.p.

Bincl diagrams have been added to each sche-
matic illustration to help the reader understand
how the circuit operates. The power supply, “A
#50-Volt General- Purpose Supply,” is shown in
Chapter 12. Mfurmaucn on building the modular
solid-state v.i.0. is given in Chapter 5 (A Gen-
eral-Purpose V.F.0.”). This transmitter was de-
signed to be used with these two units.

This exciter has effective a.l.c, which helps to
maintain a high average power level. Grid-
block keying is uzed for c.w. s shaped
to provide a clcan clickless note. If low-power
ed, carrier can be inserted
is purpose. The power input to the p.a. must
be limited to approximately 23 watts if this is
dome, and the outpul signal will be single-side-
band am.

Circuit Information

In the circuit of Fig. 931, output from a
hi-impedance microphone is ampl fied by V)
and fed to a twin-lriode balanced-modulam,
Vg The 455-kHz. carrier is generated by Fy,
and routed to I, The double-sideband sup-
pressed-carrier am. signal from ¥, is next
passed through FL; where it becomes a s.s.b.

suppressed-carrier signal; the sideband (upper
or lower) depends upon the erystal selected at
V4. Outpur from £L, is amplified by Iy, whose
actual gain at a given instant is dependent upon
the level of the minus-polarity alc. voltage sup-
plied to its grid; the lower the ale. voltage, the
higher will be the gain of I, ¥yp is used as a
cathode-follower to supply carrier (455 kllz.) to
Vg for tunenp, c.w., or am. operation, thus hy-
passing the mechanical fileer and balanced-
modulator with some of the signal. The carrier-
insertion level is controlled by Ry. Sy, a part of
R, opens that branch of the circuit during s.5.b.
operation to minimize carrier leak-through from
7

A transistorized v.L.0. is uscd 1o beat a 3045 to
3545k 1z slgra] against the 455-kHz. s.s.b, :\g-
nal at he sum frequency from the mixer
provides the desired 3.5 to 40-MHz. transrmitter
output frequency. Output from the v.f.0. is filtered
by Ly, Ly, and their related network capacitors.
The filtering kecps spurions owrput from the
v.f.0. from reaching the balanced mixer and gen-
erating unwanted frequencies. A vacuum-tube
buffer stage, Vg, is used between the v.io. and
Vg to reduce “pulling” and to transiorm the
vio’s low output impedance to a higher im-
pedance for fceding the grid of the balanced
mixer, Lg is broadbanded (no parallel capacitor }
to assure fairly constant mixer injection across
the entire tuning range of the v.io.

The mixer tuned circuit, Ly-Cay, is connected
to the grid of the driver stage, V. The plate eir-

S5
100K
(o
v b

Five-Band “50 Watter”

0SC
12BY7a

185

NE*NG CONNECTION

Flg. 6-42—Clrcult diagram of tha five-band 50 watter. Unless Indicated atherwise, eapacitances ore in pf. and
resistances ars in ohms, Yowatt. Capacitars marked with polarity are electrolytic; capacitors with decimal value
of uf, are disc ceramic.

€,—140.pf. variable {Hammarlund APC-140).

Ca—One-inch wide alvminum strip. See Fig, 6-43.

€5—140.pf. variable (Hammarlund) HFA-140-A).

€.—150-pf. zoro-temp.-cosflicient (Centralab type TCZ).

Ce—1100-pf, variable, 3-section, 365 pf. per section,
stater sections connectod In parallel, trimmers
removed (Allied Radio 43A3522).

Cr—680 pf., 500 volts, dipped mica,

CR-CR—400 p.Lv. 750-ma. silican diade.

CRy, CRe—1000 p.i.v. 400-ma. silicon diade (1M3563).

h—Neon indicator (Droke R-117-603).

h—Coanial receptacle S0-239.

1o Open-eircuit phane jack.

Li—.68-1.25 uh. adjustable (Miller 21A108REI).

La—.6B-1.25 ph. adjustable (Miller ZTA106RBI).

Lr—5.5-henry 50-ma. choke (Allied Radio 54A2135).

Mi—0-1 milliammeter (LafaysHe PSG5040).

Pi—Fused plug, 1%-amp. fuses

RFC-RFCy—1-mh. 125-ma. rd. choke (Miller 4562).

RFCe—7 turms No. 18 space-wound on 100-chm 1-wailt
compesition resistar.

S1—2.pole &-position (5 used) rotary switch (Mallory
32261),

So—2-pole 6-position (4 used) rotary switch (Centralak
PA-2003).

S;—3pole d-pesition rotary switch (Mallory 3234)),

Si—2-pole 6-position (1, 3, 5, used) rotary switch (Mal-
lary 32241).

S—5.p.st. teggle.

Ti=125-volt 50-ma., 6.3-valt Z-amp. transformer (Knight

L—1.38275 ph. edjustable (Miller 21A226RBI). 54A1411).

Li—9.4.15.0 h. adjustable (Miller 21A155RBI). T—700 vt 90ma, 63volt 3Somp. lransformer

Ls—27.5-58 uh. odjustcble (Miller Z1A475RBI). (Knight 54A1429).

L—31% turns No. 14, 8 t.p.l., 1% inch diameter (B8W  (Knight products handled by Allied Rodic, Chicago.)
3018) tapped from C, end: 2%, 6%, 10%, 22%

turns,

The exciter is housed In a home-made cabinet. Severs| commercic| cobinsts are cvailable 1o the builder, many

of which are similar in size and style 1o this one. An LMB type W-21 would be a good cheice, end could be

ventilated. Black decals are vsed for identifying the controls on the satin-finish aluminum penel. The panel was
saaked in a lye bath te get the dull finish, then sprayed with clear lacquer.

Figure 1970-4 — Not all projects were modernized — this
beginner transmitter looks a lot like Novice transmitters from
previous decades.

Figure 1970-3 — The 1970 Handbook featured this compact

75 meter, 175 W SSB exciter/transmitter. This was a “hybrid “
design, similar to some commercial equipment of the day —
transistors were used in low level stages, while tubes remained
in the transmitter power driver and output sections.
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325-3 Transmitter

The 325-3 operates in 8SB or CW modes with
175 watts PEP input from 3.4 to 5.0 MHz and
from 6.5 to 30.0 MHz. Supplied crystals cover
the BO-, 40-, 20-, and 15-meter bands, and 200
kHz of the 10-meter amateur band, with pro-
vision for two more crystals. Features include
mechanical filter sideband generation, permea-
bility-tuned VFO and crystal-controlled HF
oscillator.

755-3B,-3C Receivers

The finest amateur receivers available for 55B,
CW or RTTY, The 755-3B provides SSB, CW
and AM reception from 3.4 to 5.0 MHz and
from 6.5 to 30.0 MHz. Crystals furnished with
the 758-3B cover the 80-, 40-, 20-, and 15-
meter bands and 200 kHz of the 10-meter
bands. The 758-3C has provisions for 14 addi-
tional switch-selected crystals. Both units have
crystal-controlled first oscillator, permeability-
tuned VIO, and 2.1 kHz mechanical filter.
Simple patch-cord connections permit opera-
tion with the 325-3 as a transceiver.

312B-4 Speaker Console

The 312B-4 is a unitized
control for the S-Line
or KWM-2. It houses a
speaker, RF directional
wattmeter, and switches
for station control functions,

30S-1 Linear Amplifier

Collins linear amplifiers
can be driven by the
KWM-1, KWM-2, 32§
3 or equivalent. The
308-1 is a completely
self-contained, single
tube, grounded grid
linear amplifier provid-
ing full legal power in-
put for SSB, CW or
RTTY. It may be used
on any frequency be-
tween 3.4 and 30.0 MHz. A special compa-
rator tuning circuit allows tune-up at low
power. Select lincar amplifier or exciter out-
put by front panel push-button. Antenna relay
included.

30L-1 Linear Amplifier

A compact linear ampli-
fier for table-top or
console operation, the
300-1 provides 1 kw
PEP input on SSB and
1 kw average on CW. It has a self-contained
power supply, RF inverse feedback, and auto-
matic load control. The 30L-1 features instant
warm-up and self-contained antenna relay.

KWM-2,-2A Transceivers

The KWM-2 and -2A
SSB transceivers give
unmatched flexibility
for fixed-station or
mobile operation. They
cover the same bands as the S-Line with 175
watts PEP input SSB or 160 watts CW. Both
have provision for two extra crystals, and 14
more can be added to the KWM-2A. Both have
filter-type SSB generation, permeability-tuned
oscillator, crystal controlled HF double con-
version oscillator, VOX and anti-trip circuits,
automatic load control

and RF inverse feed- /‘\
back. Bither unit will //A !
drive the 308-1 or 30L-1 = 9
linear amplifiers, 0p-  COLLINS
tional matched acces- \-/\\_//
sories are available for

mobile conversion.

&

Collins Radio Company  +  Cedar Rapids, Towa

The World’s Largest

THE FAMOUS HEATH DELUXE SB-SERIES

$E-101 B0 Through 10 Meter SSB Transceiver . 180
watts PEP S5B, 170 watts CW. Fromt panz| contral for SS8
or CW seles ngw Fmvls ons_ for m wemal LMO. Features

USB/LSB ed or monile optiansl
power supplics. Unmatched mgmn rmq & dcs o,
it $B-101, 23 (bs. .$370.00"

SB-110A 6-Matar

B Transceiver . puts the famous
-Iud'hé'ﬂ Series on
5i

"' 180 watis FEP input SS8 .
nob linear tuning, 1 kHz ial cali-

braticn, a

nd at
Kit SB '|1IA e 5299.00"

$B-301 Amateur Band Rec:
RTTY reception on 80, e e
recentian. Tunes § & 2 meters w
3004 plug-in convert

Kit §8-301, 25 ha. (less spenker) $270.00°

M cw and
Wy
$hna ShA

180 watts
meters, Op-
SEA-401-1

crystal pack T
it $B-401, 3G I
SBA-401-1 crysmal pack, 1 Th..

5295.00°
... $29.95

SB-200 KW SSB Lingar Amplifier ... 1200 watts PEP
It S5B, 1000 watts CW on 80 throuah 10 meters, Built-in
anten i velay, SWR mater. and pawor supoly. Can oo diivon

i Bopular SSB. iransomiiers (100 walks. naminal

J-zw.dl || P Lees . $220.007

$B8.610 Signal Monitor Scopa . . coerates iy ians,
ittars on 160 through b meters at power levels from 15
watts through 1 kw. Shows transmitted envalope. ow, 05
with receiver IF's o 6 showing received signal
wavoforms. Spors oic

Kit SB-610, 14 Ibs

!B 2!"1 kW PEF I.ln-errnﬂlVrﬂf for alEaH\ D\q slq'\a\
gged, dependatls Eimas

Continuous !mem Or

ke o etactad onin-af Aol Fove Ep B 16 The
arorld's bost valug in a 2-KW Linsar Am fer.

Rit $B-220, 55 1b 5349.95*

2

-101,5B-301/
full CW &
S5B wansceive. [nexpensive B148's in the final deliver a
solid 50 walls vutpui.

Kit SB-500, 19 bs. .. . 617995

SE-500 2-Meter Transverter puis yo
401 combo, SB-110A or HW-100

Figure 1970-5 — Collins Radio’s 1970 ad features a full comple-
ment of gear built in the image of its successful KWM-2 show-
cased in Figure 1960-5.

Figure 1970-6 — The Heath Company took hold of the Collins
idea and offered kits to build similar looking compact SSB gear.
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W Mo secessury g
(15-30 MHI) ® Four bane
wicth # Pagshan d\umﬂg
Noise Blanker

AW, olch. Fter, sl Cal

Frequency comerags and VD
R4B

similar s lise/isa
@ Semi break-in CW » Con.
trolled CamprAM o yo or

ioing =
200 watts » & pole SB Filters
Transceive wilh R-4B or T-4XB YFO or use separalely.

@ Z000W_PEP-SSE, 1000W
AM, GW, RTTY w Class & Gnd
' Broad Band Tuned
Input e BF og. Foethick
® Directions|
Ratmiier s Taok et e
iars & Flate Current Metac
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DRAKE 4 LINE ACCESSORIES
Standart Crystals

Matching Networks
M4
=
&
Wt
Power Suppy AC-4

Integes Wectmeter fu pwr it uatts
% DRAKE TVI FILTERS
S| TV-300-HP High Pass Filter
_—~ TV1000.LP Low Pass Filter w

and e Cen rezd refl
HP TV !lll)-l.! Low Pass Filter

pur ® Matches xmtr 10 ant VSWR 5.1
MH4 200 watts

MN-2000 2000 walls PEP

= RF Waltmelers

MR2 o sl e nm

- ¢  Calib Acc:
E £(5% of re + ':. of full seale]
Mol mngr Full Seate.
wa | LEse i
Wi |55 i | oo focer
wvs Malching Speaker MS-4

5#x7" spaaker, space for power supply
Cardmd Mike
8000 Hr, coramic, Hi-2,

mm d.-a:mml,pug v
Model 729.SA0

4 Power Line Filter w

ke TN siceal use wilh £:43 ip Xeu made
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ii; Equipment for RADIO AMATEURS

DRAKE SIDEBAND TRANSCEIVERS
R4 B

ITH have Linear VFD, 1 kHz
ace, 300V PEP-SSB, Sem
Break-in CW wilh Sidetone
WOX or PTT, Adjustable Pi

Plate and AGC Mire

TR4 caovers 1080 mets

USB/LSH, CW, AM

tunes GM plus MARS with

9xtals 2 fum) USB-CW-AM.

n(nswns 5usmmy 1 r w a8
5 WV, iV [FET

) st \mmw sm 1 e
@ 60 dB.

S a, Tra 3
8 S :nﬂﬂncr

rs, S meter

Rv-4 [N Rv-6 [

Permit rvg, xmUl of Xcvd on Sepa-
mte feg i samc range o5 tans

TRANSCEIVER ACCESSORIES

MME-3 hlvnw!t Mou -l\i Kit
Pamer Supplie:

MI4 Matchiog Speiker

@ Xtal contral 1st converter s 500
kH:'Ralllh Eﬂ W 20, 15, 10 mef va
et 25301y MHz

. nil.wssnrlts Spkr, ﬂ
Molt, Czib, Moisz Blanker, Xtals

CW Transmitler

100 (m 75) watts & Brask-in CW with
2% 50,8 " 15, 10 e el wor
7'e Sidetont ® P

Pawer snn N nrs.
VHF Xfal

Transmilting Converlers

TC-2 @ Entire 2-meter band ® 180 watt input
6 = AII of E-meter tand ® 300 watt input
OTH: ¢ Xmit AGC—n0 flat top ® Amm
Relay e 'GNVI no scparate pwr supply

Drake xmtrs.

SPRL4 PROCRAMABLE RECEIVER
3l ® 3 andwidths & SSB-
MHz (10 ranges furn., of

solid state 1 KKz ace.
# 24 500 kHz ranges 150 kHz:
sy §5 pal » 12 VDC/I20 WAC
, Noise Blanker, Mateh,

Acces zuail: Call
2t your distributor or write:

Dept. HBO - R. L. DRAKE COMPANY - 540 Richard S1., Miamisburg, Ohio 45342
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VIBROPLEX

SEND BETTER — Vibroplex
nml.m uniformly good signals at
speed. They are sharp and

asy to read. You will like them.
D EASIER- Vibroplex is a

fertly bmlaneed key. You are

v
relieved of all nervous and mus-
culur tension.

Vibroplex Original

Acclaimed by thousands of the world’s

i h
bleproaf And efficient. A strong favor 1‘-'5&-‘}?{ o

ite of the elite. Standard, with crcuit

ium base and {op. pirt!, Ted tam and
Jewel movement, §32.9: plon wm
require
8t

Keeps key like n
maracea.
Protects key agaist dus

n
key, 58.4

m
59; Deluxe madel, with €
Plated Buse. priced

*Cord and wedge, $2.75 add

Vibroplex Carrying Case

w, Black simulated
Flexible leather handie

moisture, and insures s.w[: keening
noE in wse. With lock ‘and

THE PIONEER AND ALWAYS THE LEADER
WORLD'S NO. 1 KEY

SEMI-AUTOMATIC

New Super Deluxe
VIBROPLEX

Presentation

The Buper Detaxe mosers
MGYEMENT sompletely revolition
Femtiag. MK WLl fo £V Ty OTRPRIGT
It has SUPERSPEED CONTRO
Blaei 400 frUa slwest o it

1 speed without ShaTgng welEs.
Vbeoples bay TOUGCH coNTROL,
wafusta Tndividuat deae
S
2, important ftom

he b e ey
“pUGT  RiGHLy DESIGNE
BUG ated base (o

P e e

eveled movement
43,95,

ALL LABOR TAKEN OQUT OF SENDING
Never fires the arm  Never upsets the Nerves

SEND FASTER — Vibroplex
gives you greater speed. More
speed than you ean ever use. But
it's there il you need it.

SEND LONGER — Vibroplex
keys last longer. Many keys are
still in use after 30 or more years.
Nothing to get out of order.

“VIBRO-KEYER"

Supplies the answer to

many years of

al “only

Keplace your ald-fashdoned key with
th

&l it annoyaness an impraved
W VIBROPLEX. Enjoy sending
Bs never belore. Choose yours from
those [llustrated here.

N]

Every Vibropler ke: Ayuid tmitationst

has 3/16 contucts an, The "BUQA" Trade Mark
is_available for 15 ientines the
and aper, Gienuine Vinroplex.

ce2pt no substlEute

Prices subject to change without motice

THE VIBROPLEX CO., Inc., 833 Broadway, New York 3, N. Y.

IF YOU SEND YOU SHOULD USE THE VIBROPLEX

Figure 1970-7 — The R. L. Drake Company, a relative newcomer
to the scene, offered a line of similar and highly regarded trans-

ceivers and separate units.

Figure 1970-8 — Vibroplex continued to produce their fine line
of semi-automatic keys and paddles.
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OPERATING @
MANUAL

OPERATING PRACTICES
MESSAGE HANDLING
NETS

EMERGENCY
COMMUNICATIONS

ARPSC

RACES

OPERATING AIDS
CHARTS

TABLES
Q SIGNALS
ABBREVIATIONS

Figure 1970-9 — The Radio Amateur’s Operating Manual was
introduced in 1966.
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FM Becomes the Mode on VHF — The 1980 Edition

The decade leading toward the 1980
Handbook saw a structural change — there
was no longer an advertising section at the
rear! Readers would need to look through
the pages of OST to keep up with the ad-

vance of “Bug” technology from Vibroplex.

The cover page (see Figure 1980-1) contin-
ued with an updated look.

During the decade between the 1970 and
1980 Handbooks, there were continued ad-
vancements in the application of solid state
to mainstream projects as shown in a high

performance miniature solid state receiver
(see Figures 1980-2 and -3) and an all solid
state transmitter (see Figure 1980-4). While
low power transmitters were headed toward
solid state, a lack of available devices for
typical HF power levels (100 W and higher)
would keep vacuum tubes in the picture for

requirements for commercial and govern-
ment public service VHF users that re-
sulted in a large amount of surplus
equipment becoming available. By the
1970s, this equipment had been supple-
mented by equipment designed especially
for amateurs, generally providing more
channel choices than in the modified com-

a while longer.

One big change in the decade was the
emergence of FM as the mode of choice for
local voice communications. The genesis
of this resulted from a change in bandwidth

mercial gear. This was all accompanied by

anew “FM and Repeaters” section in the

Handbooks of the period.

Handbook

of the

The Radio Amateur’s

By the HEADQUARTERS STAFF

AMERICAN RADIO RELAY LEAGUE

Newington, CT, USA 06111

Editar
Doug DeMaw, W1Fg

Assistan! Editors
Jay Rusgrove, WivD
George Woodward, W1RN

Contributors

John Lindholm, wmx
Bob Shriner, WABUZ

Ec Wetherneld, WJNON
Perry Williams, W1UED

Cover Photo Credits
Top left
Stephen G. Protas, K7SP

Top right
Fred Espenak/Sky and Telescope

Figure 1980-1 — The front matter in the 1980 Handbook had a

more modern look than in the past.

part of the runcd cirenit ar 500 and is a
center-tapped broadband transformer.

Mixer and Filter

Two 40673 or 3N211 MOSFETs are
used as a singly halanced acrive mixer (Q!
and Q2). Loval-oscillalor injection is ap-
plied 10 the paralleled gates no. 2 of QL
and Q2 Output from the mixer is by
means of 12, a broadband trifilar-wound
pot-core transformer. A 10-kQ resistor is
bridged across the mixer drains (o limit
the signal swing — an aid to mixer I
FL2 filters the LO volmge to keep har-
monic energy (o the mixer at a low level.
The 68-pF capacitor herween FL2 and the
mixer gates cun be changed n valus Lo ob-
tain the 3-volt pk-pk LO voltage which is
specified

An MPFI02 or 2N4416 JFET is used as
a post-mixer amplificr (Q3). The drain
load resistor is chosen to match the flter
impedance. A 2-kf valuc is specified for
usc with the Collins F4$SFD-04 filter at
FLL. If a dilferent filter (s used, such as
anssh type, the drain load resistor may
have to be changed to match the im-
pedance of the filter. Also, the end

resonating eapacitors at FL1 may need ro
be a different value (see manulavtuis’s
data sheets)

I-F Ampiifier

A two-stage CA3028A i-f amplifier is
used following the i-f flter, FL1. Serie
regulation is applied to the operating
volrage of this circuit in order to provide
§.1 volis, Automated gain control is
developed by the age strip and supplicd to
pind af the CA3028As through Q7. Maxi
mum gain occurs when the age voltage is

Fig. 84 — Pholorash of tho miniature S:and superhwterodin recsleer. Ths avoul arrangement
was developed by WARUZO of Circuit Board Specialis

+9. Minimum gain is at the + 2-volt age
level.

Prodiet Detector and Audia Channel

A singly balanced product detector is
fed fram the low-Z secondary winding of
T4, BFO injsction is supplied by Q5.
which is shown with a 454.3-kHz crystal
for use with the Collins cw filier specilied
for FL1. 1f a Collins 39 i-f filter is used at
FL1, the BFO crystal will have to be of a
[requency that falls 20 dB down on the
filter curve, upper or lower sidcband. The
manufacturer specifies which frequencies
are correct for the filter being used. For
upper and lower sidehand aperation it will
be nesessary Lo use lwo BFO crvstals.
Thus, a sclector switch will be needed be-
tween the gate of (3 and the twa crystals.

RC filtering is used at the output of the
product detectar 1o keep the BFO and i-f
leakage from  reaching the  audio
preamplifier, Q4. Any JEET will suffice
ar Qd, such as a 2N4416

Q17 functiens as an audio muting
switch during transmit. It is actuated vin
12 by grounding the Q17 bast line through
an external set of relay contacts or
bipolar-transister de switch

U4 amplifics the audio 1o speaker level.
LC filtering is used ar the output of Ud 10
suppress unwanted hf oscillations which
could interfere with overall receiver per-
formanec  (spuricus  responses). The
MCI1306P IC is designed [or low-voltage
operation. Therefere, the 3-terminal
regulator, S, has been included in the
cirguit,

| AGC System

Audic-derived age is used in this

teceiver. Qutput is sampled from the pro-
duct detector, then amplified by means of
U3. D3 and DM rectify the aniplified audio
and drive a cascaded de amplifice con-
sisring of Q6 and Q7. The age time con-
stant is set by a 1-uF capacitor in parallel
with a IM- resistor. The time constamt
can he varied o suit the operator by
changing the value of the charging
capacitor in rhar nerwork. Values of less
than | kF will shorten the discharge time
and vice versa, DS scrves a3 8 gating diode
to prevent loss of the age drive vollage
through the i-f gain control, R3.

The age strip drives the 5 meter, M1,
through Q7. Age voltage for U] and Uzis
obtained at the emitter of Q7. R2 should
ke ser so that maximum receiver input
signal provides +9 volts at pin 4 or Ul

Local Oscillator

Q13 operates &5 a highly stable serics-
wned Colpins oscillator. Polystyrene
lixed-value capacitors arc used to ensure
stability and offer drift compensation
which corrects for the positive diifl of the
core material in L12. Silver-mica capaci-
tors can he substiruted with a possible
degradation in long-term stability. C2 is
the main-tuning capacitor. C4 is optional
1f it is used it should be panel-mounted (o
permit_dial calibration from band 1o
band. This will he necessary because the
converler crystals may not be precisely on
the specified frequencics.

Q14 serves as a source-lollower buller
stage, The signal level is built up by means
of Q1%, a Class A broadband amplifier.
Suffizient LO vutput is available at 508 1o
swing ths no. 2 gates of the balanced mix-
er 10 % volts pk-pk. The added power
developed by Q15 is necessary to provide
the required injection voltage across the
0.0 lond presented by barmonic filier
FL2, A 40673 can be used in place of the
IN211 specified ar Q13. Similarly, a
ZN4416 will be satisfactory ac Q4.

Front-End Converters

The same circuit-hoard pattern is used
for the 40, 20 and 15 meter converters, bn
arder to obtain a 200-kiiz bandwidth on
80 meters, FL3 is used. Also, no rf amp-
litier stage is necessary on S0 meters.
Therefore, the pe-board patern is dif-
ferent frow that Tor the otper b bands.

The converters of Fig. 60 are designed
for a hroadband i-f output of 1.8 to 2.0
MHe, They ars selected for the desired
aperating band by means of 51. When this
switch is placed in the 160-meter position
the converters are bypassed to permit
routing the antenna directly 10 the mixer
of the main [rame for receplion on 160
mzters.

Q% performs as a low-gain, common-
gat rf amplifier. The source tuned circuit
is peaked for the center of the band seg-
ment of interest. 1L is broad enough in
response 1o require no additional tuning.

Receiving Systems B-36

Figure 1980-2 — This 1980 Handbook miniature receiver project
is entirely solid state, but also incorporates features designed
to limit IMD and improve dynamic range — issues with some

early solid state receivers.
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Fig, 50 — Schemal
i Polarized capaci
G1 — Miniature 100-pF variabie (panel

mounted).
€2 — B0DF air variable (vernier driven). Shoulc
have doublg-bearing format and low forgue.
G3 — Miniatue J0-pF air timmer
G# — Miniature 10-6F air variable (pane|

on swilching olode.

FL1 — Gallins mechanical tilter (see text).

The same is true of the drain tuned circuit.
A broadband bifilar-wound transformer,
Té, couples the mixer output to L1 of the
main receiver. 1.0 injection ro gate no. 2
of Q9 should Le on the vrder of 3 volts ph-
pk. The 15-pT coupling capacitor between
Q10 and Q9 may need 10 he chosen ac-

8-37 Chapter 8

diagram ¢ lhw receiver main frame. Fixec value capacilors are
cilors are slectrolytic of tantalum. Fixedwalue resistars are 1i2-walt composilion unless notec dr kmﬂ

42 — Phono jack.
43 — Three-canductor closed-cireuit Jack.
L1 — 21ums no. 26 enam. wire over the

ground end of L2 windirg.

L2 — 70 turns ne. 26 enam. wire on a T68-1
tora(d coe (55 H). This core and others
avall. from Amidon Assoc., G. R, Whitehouse
and Palomar Engineers (see QST acs).

LI, L1 — fuctor. 26 turms ro. 26
enam. wire o T37-2 toroid core.

cordingly. This will depend on the actual
gain of Q10 and the activity of ¥2. Sub-
miniature coaxtal cable, such as RG.
1741, shauld he used for all connecrians
o 51 and other distant parts of the circuit.

he shield braid must be grounded at cach
end of each run of coax

curamic unlyss noted clherwise. Poly. signifies polystyrens

L1z~ 17 o 41 4H high<2 slug-wuned industor

VW Wi G
Sioason o nqnw]

M1 — Panal me ma

A — Audlo-tapr, ﬁnkc ERedtn g,

R — Peamount 50k conlro!

B3 — Uineantaper, 10 mmm)mlhﬂn comeo

— Pecmount, 1009

RECT .~ Winlaturo me choke u Wwler

TOF102A1 o1 equiv .

The principle of operation far ihe
80-meter converter (Fig, 61) is similat (o
that of the other units. FL3 is a fixed-
tuned handpass filter. The 120-pF scries
cemter <capacitor could be replaced by a
200-pF’ miniature trimmer o permit pre-
cise peaking mt mid frequency. This

nse
AT8 14 25 MH: CAPACITANGE WADS ( pF !
UTHESS ARE IN mwi.\nni \ PF on pufl
| i
N
el HRA. EEE
=

v
SM - 51VER MICE

SUSH-PUSH DBLR

VNEGAK,
“NO106H 2
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Fig. 6 — Scnamatic diagram of the YMOS exciter strip. Fixad valuo capaciters are iss ceramic uniess ofnarmwise notec Resistors at 124 e

position unless indicated otherwise,

E1Ca inel,  Silvar mica fadoach sapasitar

Cs — See text.

C4 — Minature air variable, 100 oF (Hammar-
Iund MAPG-100-8 ot equiv ) Arco €24 mica
trimmer 2an be used. Il rimmer 5 used,
mount it an the ae board

L1, L2 — See Tabiz 10

RFCIRFCA, incl. — Miniature 950-mu ferrite
bead by Amiton Assog,

RFCE — 10 turns no. 20 enam. wire on Amidon
T50-43 (950 mu, 0.5in. clam) ferrta toroid.
T1 — See Table

¥i¥4, inal — Fundamental crystal at one halt

he desired ooerating Irequency. Ssches
F-605 pc moun. Thess and the <yeils o
type 3P, 30 F load capacitancs in G
1ype cases.
§1 — Single-pole, 4-position, singlewafer
phenolic switch.

2 —_—
ot -—

e
7

EZV_L
g T

ETCHED 5.0F TO SOALE

£ e
)7 .
&
REC2

oI

Fig. 57 — Scale pattern And layout of 1he Bxsiter board. Pans marked with an astérisk () are mounted on the eiched side ol the board,

transmitter. The keying transistor is at the
upper right, the PA module is just below
it and the oscillator/doubler pc board is at
the left of the first two. Although Fig. 54

indicates that S4B is used as a receiv

muting switch, it has not been wired into
the unit shown, and no muting jack has
been included on the back pancl. The

U-shaped main chassis measures $ x 7 x

6-36 Chapter 8

mounted on the rear lip of the chassis.

2inches (127 X 178 X 51 mm), the width
being the larger dimension. The chassis
and perforated cover are homemads from
aluminum stock which is 1/16 inch (1.6
mm) thick. The crystal switch (S1) is

Four enhancement-mode FETs are used
in the transmitter. Q1, Q2 and Q3 (Fig.
s6) are Siliconix VN6SAK devices in

TO-39 cases. Supertex VNOIDEN-2 VMO
FETs are suitable as direct substitutes'
Crown heat sinks are required on all thet |

Siliconis Jm.ulws\::l. 22Cl Luulduood Rd., Sm
Clara, CA
1225 Bmdm- . Dr. .s..mmk o

Superten,

94086, MO
o Sue Shorte o 31 hardiun fec '+ 1eaied
orders 1255 than $100

Figure 1980-3 — The schematic of part of the receiver of
Figure 1980-2 shows the modern mixer and IF post mixer
amplifier.

Figure 1980-4 — This MOSFET transmitter puts out 0.5 W.

stages.
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We Embrace Computers and Space Communications — The 1990 Edition

During the 1980s, the Handbook quietly =~ cover appearance, as shown in Figures keeping and contest scoring — then in radio
assumed a subtly different name. Instead of ~ 1990-1 and 1990-2. system control and finally in signal process-
the longstanding title The Radio Amateur’s The 1980s saw the beginning of the pop-  ing in various forms.

Handbook, it was now The ARRL ularity of personal computers throughout Projects now added large numbers of inte-
Handbook for the Radio Amateur. It also the developed world. Amateur Radio was grated circuits to the mix, as well as digital
increased dramatically in page count and quick to embrace the new technology — logic and their families of integrated circuits.

number of chapters and took on a different  first in off-line applications such as log

A The ARRL
ARRL Handbook for
HANDBOOK the Radio Amateur

Published by the
FOR THE RADIO AMATEUR AMERICAN RADIO RELAY LEAGUE

Newington, CT 06111 USA

Cover photos
W Photo 1-—Armond Muble, K8WR, mans the 1A statior during
1 the 1989 Field Cey effar,, (VGWR phota)
3 Pholo 2—f all Figid Day setups could look like

: San Jose State University ARG
[WGYL) assemble tharr d-alemant quad amenna bafars the
start of Field Day 1988 (W6¥L phota)

e Photo 3—Vietor Kean, K1LT, chacks out the 30-oet-nigh
5 160-meter vertical used during the WBLT 1988 160 meter
contest &ffont. The antenna |s mounted at tha center of tha
4 25.aere aluminum-foil ground plane at the Ohio Slate

University Radio Observatory. (KiLT pholo)
Photo 4 Eight year-okd Brian Dong. KBTEWT, is shown
operating the KBTFDI Movice slalicn at the WO7F/KB7FDI 24
Fickd Day offorl 1 Arizona. (WOZF phota)

7 Pholo 5—1989s launch of six minialure Microsats marks a
6 new level of lechnalogical achisvement in Amateur Radio
These |atest-generalion OSCARs measure anly about 9
inches on a side. (Richard Chanaler phofo)
Photo 6—Gary Fowks, K4MF and Miguol Rodriguo:
NEONQ, usad the ad-foor Jatmar 1o gai away fram it all
durng the 1988 Fiald Day eantest. Jalmar and phulugraphm
Radriguez wera fleating a hall-milo off Eliott Key, Fi
(N4ONG photo)
Photo 7 Dave Blaschke, WEUN, buil his Texas-style EME
aray in his osck vard, The world's laiges: amatewr 2mer

Sl — = array features nearly 33 dBi gain, 45 *7-slement Yagss,
s ¢ and & lurning radius of 152 fest. Blaschke. Who Ives in &
UL Kitk A. Kiginschmid, NTOZ Houslon suburb, calls the 2Tay the “michty big antenna,” or
THE AMERICAN RADIO RELAY LEAGUE ik MBA. (WSUN phots)
ontributors

Brice Anderson, WIPNE
Dave Fischar WOMHS
Bruce 5. Hale, KBTMW
Dick Jansson, WD4FAB
<Joel P. Kleinman, N1BKE
Zachary Lau, KHECP
Comenic Mallozzi, N1DM
Steve Powlishen, K1FO
John J. Reh, K7KGP

Froduction

Laire Gamgbell, W1GUT, Production Managar
Mark J. Wilson, Aa2Z, Oeputy Production Manager
Michella Chrisjahn, WB1ENT, Production Supervisar
Jodi Marin, KA1JPA

Sue Fagan, cover

David Pgres
Lssllo K. Bartolon, KATKLP

Jean Wilso

Sefle Nshmn KA1IFB
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H\Iary Voae Sixty-Seventh Edition

Figure 1990-1 —The cover of the 1990 Handbook has a com-
pletely different look than in the past. In addition, during the

past decade, the size changed to approximately 8/ x 11 and the ~ Figure 1990-2 —The 1990 cover has so much going on that it
title has been slightly revised. takes a navigation screen inside to keep track of it all.

The ARRL Radio Amateur’s Handbook — From Its Beginning 37



The End of a Century — The 2000 Edition

During the 1990s, the Handbook contin-
ued the successful cover appearance, as
shown in Figures 2000-1 and 2000-2.

The 1990s saw the expansion of the ap-
plications of integrated circuits. PC boards

THE ARRL

The Standard in Applied Electronics
and Communications

PUBLISHED BY:

ARRL

Figure 2000-1 — The cover of the 2000 Handbook builds on the

look over the past decade.

were being designed and produced using
computer software and Amateur Radio was
quick to embrace and integrate the technol-
ogy of the ubiquitous Internet. The
Handbook was becoming as much a

reference book for electronic and radio en-
gineering theory, as well as a source for
projects, usually with much more design
information than in previous generations.

200

The ARRL
Handbook

For Radio Amateurs

Editor
R. Dean Straw, N6BY

Contributing Editors
Chuck Hutchinson, KECH
Joel Kleinman, N1BKE
Larry Wolfgang, WR18

Production
Michelle Bloom, WB1ENT
Sue Fagan, Cover
Jodi Mcrin, KA1JPA
Al Brogdon, W1AB
David Pingree, N1NAS
Michael Daniels

Additional Contributors to the
2000 Edition:
Mike Kossor, WAZEBY
Thomas Kuehl, ACTA
Emil Pacock, W3EP
Dave Reynolds, KE7QF

Front cover: Al lefl, remote cantrol
head and swilchbox lor NBBV's
compuler-contralled two-radia
swilchbox in Ch
interior of W1 meier
4CX16008 ampl Chapter 13
At bottom right, the vacuum
manipulater for chip componants
described In Ghapter 22

The nationa! sssaciation for

AMATEUR RADIO

Paul Lappen William Sabin, WEIYH
Teohmioa) fonculiante Joa Shea Dick Stevens, W1GW.)
ZEI:I!(LH;J WIVT Proofreader Michael Tracy, KG18X
5 Edward Viber: Ed Wetherhold, W3NQN
The Cover

22. At top right,

Saventy-Saventh Edition

Published by:

ARRL—the national association
for Amateur Radio

Newington, CT 06111 USA

Figure 2000-2 — The 2000 cover can be described in a short

paragraph — perhaps an improvement over 1990.
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The Beginning of the Current Century — The 2010 Edition

During the 2000s, the Handbook contin-
ued the successful cover appearance, as
shown in Figures 2010-1 and 2010-2. Note
the subtle shift to a new name, now it is
The ARRL Handbook for Radio
Communications. This is perhaps in recog-
nition of the fact we’ve known for a long
time — the Handbook is not just for hams.
Visit the office of a radio or telecommuni-
cations engineer and it’s an even bet that a

THE ARRL

iADIO COMMUNICA

prehensive RF Engineering

INSIDE:
Includes the
fully searchable

book on CD-ROM

Figure 2010-1 — The cover of the 2010 Handbook builds on
the look over the past decade. Note the change to a more gen-
eral title — the Handbook isn’t just for hams anymore — of

course it never was.

copy of the Handbook will be found on a
bookshelf there. This is as true today as it
was when I started my career as a radar en-
gineer in 1969!

The 1990s saw the expansion of the ap-
plications of integrated circuits. PC boards
were being designed and produced using
computer software and Amateur Radio was
quick to embrace and integrate the technol-
ogy of the ubiquitous Internet.

Eighty-Seventh Edition

Published by:
ARRL

Newingten, CT 06111 USA

Editors
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Handbeok presents a wide variety of technical
information for today’s radio amateur.

Cover Photography: Clockwise rom lower rght
comer: Antennes al W2RE by Ray Higgins, W2RE;
ARRL Laboratory repair bench by Davs Pingree
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control by Grant Connell, WDSCNF.
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Figure 2010-2 — Look at the list of contributors to the 2010
edition — quite a difference from the single name on the in-
side of the 1926 edition! This major new edition featured lot of
material by a lot of contributors —W1ZR is even on the list!
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