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HAMMARLUND

INTRODUCTION

MATEUR RADIO is truly an Ameri-
can hobby, and has proved time after

time to be of great public value. In times
of emergency, amateur stations have car-
ried on e unication long after general
public and private facilities had failed.
Floods, hurricanes, ete. have all provided
acions for amateur radio to perform
great public servio
This book contains constructional arti-

LM

prospective commercial or government
operator can have.

Amateur radio of course holds other at-
tractions; e.g., amateurs communicale
with expeditions and provide regular sched-
nles for members 1o communicate with
folks at home, Also various groups of
amatenrs have established relay chains
and receive and trangmit hundreds of mes-
gages cach week. Others belong to the

cles of simple equipment with which to
get started in this fascinating hobby. Be-
fore transmitting equipment is used it is
necessary to obtain a government license.
The penalty for illegal operation is heavy
and since a license is relatively easy to
obtain, there is no excuse for “boot leg-
gcr.-i" as I[:{"} are called II_V amateurs. The
beginner will need to study other books.
Those to be recommended are published
by the A.R.R.L. (American Radio Relay
League). an organization composed en-
tirely of amateurs.

Now more than ever before a great
many operators are in demand. While
there are some 50,000 “ham™ operators
all are not able to serve, and new ones
are continually needed to keep pace with
our defense program. Training in ama-
teur radio is perhaps the greatest asset a

A4 typical Army
Amateur Net sta-
tion, WH4LMC-
WANG. This sta-
tion was also wused
to receive mes-
sages from mem-
bers of the Byrd
E.rpl'rﬁiiun.

Army-Amateur organization which is affili-
ated with the United States Signal Corps.
There are hundreds of other interesting
angles to amateor radio and first among
these. is building and experimenting with
vour own transmitters and receivers. While
many “hams™ vse factory made transmit-
ters and receivers, the majority build and
develop their own equipment from parts
available through authorized amateur sup-
ply dealers. The budding amateur usually
starts off with building a simple receiver.

These simple receiving sets are really
fine performers and it is not too many
vears ago when they were used in nearly
every "ham”™ station. Their performance
of course, cannot be compared with that
of modern communications receivers, but
never-the-less they do get signals from all
parts of the world under favorable con-
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Famous *“*Super-

Pro™ receiver well

known to ama-
teurs and com-
mercial oper-
ators. Receivers
such as this one
are wused exelu-
sively incommer-
cial services, Sev-
eral were em-
ploved on the
Byrd Expedition
to the Antarctic.

ditions. Interference is the great bug-a-
boo. with the simple regenerators. Super-
heterodyne receivers on the other hand,
operate on the principle where selectivity
is independent of the operating frequency
to which the receiver is tuned. Small re-
generative receivers must have all circuits
tuned to the signal frequency and conse-
quently the selectivity varies considerably.
An ideal receiver would be one having
variable selectivity characteristies of quite
a wide range, The Hammarlund “Super-
Pro™ is an excellent example of such a re-
ceiver. [t has a band width from nearly
16 ke. to better than 100 eyeles. This
permits reception of high quality music
under suitable eonditions and also makes

available any other degree of selectivity

ich might be required. For general
short wave reception in crowded amateur
and broadeast bands, a high degree of
selectivity is more to be preferred, than
the wide band type of selectivity. Here
to, there is great advantage in having the
variable feature. The Hammarlund "H()-
120-X"" has a variable range of :'i(‘lt'("i\'il)’
from 100 eyeles to over 3 ke, This takes
in practically all short wave broadeast and
amateur requirements.

To get the most ont of any receiver,
regardless of whether it is a simple regen-
erator or a complicated communications
type receiver, the operator must spend a
great many hours at the controls,

Mrs. Clay Bailey,
wife of the chief
radio afficer of the
Byrd Expedition,
listening to broad-
casts eminating
from the South
Pole. The receiver
isan “HQ-120-X*",
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Rear and bottom views showing placement of parts and wiring,

The “Metal Tube Two”

L

 “Metal Tube-Twao™ receiver is for
the more advanced short wave experi-
menter. Two of the newer metal tubes are
employed. Ome is a 6)7 regenerative de-
tector and the other, a 6C5 triode, is a
resistance coupled audio amplifier. This
combination provides about the ultimate
in simple short wave receivers. [t is espe-
cially sensitive and will produce extremely
loud signals. Loud enough, in fact, to
operate a small speaker.

This receiver is designed to operate
from the power supply described in an-
other part of this book. Two-hundred-fifty
volts are required for the B-supply and
6.3 volts A.C. for the heaters.

As in other receivers previously de-
scribed, we also employ standard Ham-
marlund SWK plug-in coils in this one.
In simple receivers the plug-in coil method
is unquestionably the most satisfactory,
because there is no danger of dead spots
due to absorption caused by unused wind-
imgs, Here too, we have also employed
the band-spread system shown in the
other receivers,

The uckler is connected in the plate
cirenit for obtaining regeneration. In the
diagram, the tickler is shown at the top
of the grid coil while actually it is wound at
the bottom of the coil form. However,
the connections remain identical. Tt is
drawn at the top merely as a convenience.

In order to eliminate feed back in the
audio stage, and to keep all traces of
R.F. out of the grid circuit of the audio
amplifier. a filter consisting of a 2.1 mh.
R.F. choke and two .0005 mf. condensers,
is employed in the B-plus side of the
tickler cireuit,

Regeneration is controlled by varying
the voltage applied 1o the screen grid of
the 6J7 regenerative pentode detector.
The 50,000 ohm potentiometer and the
100,000 ohm resistor. are connected in
series across the B-supply, that is, be-
tween the B-plus and B-negative, in order
to obtain the correct voltage for the screen
grid. The adjustment of this regeneration
control is covered in other parts of this
Manual and need not be discussed here.

The 30 mmf. trimmer, connected in
series with the antenna. serves for vary-
ing the antenna coupling. Once set for
the highest frequency coil, this condenser
will need no further adjustment unless an
extremely weak signal is encountered.
Closing the condenser plates (increasing
capacity), will increase the sensitivity and
thus bring up the strength of the weak
signal. However, as the capacity of this
condenser is increased, the set automati-
cally tunes broader. There is an optimum
adjustment; one which provides suflicient
signal strength without interference from
stations transmitting on adjacent channels.
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and away from all trees, metal roofs, etc.
A receiver is only as good as the antenna
with which it is used. Use a good antenna
.-I\v-ll‘lli illl‘l you will be well rl'Emill.

The inner will find this the ideal set
with which to start. Even today thou-
sands are in use by Hams.

!{-Ouue—.u.
3 HOLES
e | | PARTS LIST

e b

HAMMARLUND

{— MC-140-M Band serting cond.

1—MC-20-S Band-spread cond.

1—MEX antenna trimmer {30 mmf.}

1—CH-X r.f. choke

1—S8-4 socket

2—5-8 sockers

|—SWK-4, 17 to 270 meter plug-in coil
set

al pentode power amplilier, CORNELL DUBILIER

This amplifier, when added to the main e Al A

receiver will ]nru\iulr full —pruh'r volume

Drilling dimensions for chassis.

The di

an additio

am contamms the cireuit for

1—100 mmf. mica condenser
2—500 mmf. mica condensers
1—.006 mf, mica condenser
006 mf. condenser connected between {—.1 mf, paper condenser
the plate of the 6C5 and the B-minus 21 mf. paper condensers
should be connected hetween the plate
of the 6F6 and B-minus when the addi-

tional audio stage is employed. The parts 1—2 meg. 1 /2 watt Resistors
2—1/4 meg. 1/2 watt Resistors
1—2,000 ohm 1 watt Resistor
1—100,000 ohm 1 wawne Resistor

1—50,000 ohm potentiometer

on all |.»|»||||lar short wave stations. The

L R. C.

list does not contain the items t'rll]llla}'a'ai
in the additional amplifier.  Alsgo, the
chassis on which the original receiver is
built is not large enough for the second

amplifier. We suggest a 107 chassis —one Mo
extending 27 farther to the right. The 1—8 x § x 2" Chassis
drilling of the 8" portion will, r.;f COUrse, 1—8 x 6 x 1/16" Panel {aluminum}
remain the same. The putu-| should also " ::“m""[ paie b
. 2—Knobs

be correspondingly larger. 1\ —Dial

This receiver has been found to operate u
best on an antenna from 40 to 75 feet 1—6J7 metal tube
long. Consisting of a single wire, the 1—6CS metal ube

antenna should be mounted in the clear

Wiring diagram for “Metal Tube Two™
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This two-tube Superhet is

maodeled after one pre-

viously described in QST

magazine. Many budding

amuateurs will do well to

start out with this tyvpe
of receiver.

QST
2-Tube
Superhet

HILE this receiver operates on the
superheterodyne prineiple. the be-
winner will |nrln||:|||ll\
of the cireuit by cor

a clearer picture

ng it a modified
regenerative type receiver. In a regener-
ative receiver the detector is tuned to the
mcoming signal. The :Ii-uuh.lnl;i;__lr lies in
the fact that the frequency of the detector
must be changed to coincide with the fre.
l]nl'”l'_" llf 'Ill' I!I'Nilf'll “"-‘Il ]u'll. Ir we l"'lllll’
I 1 Ome Ff‘t‘l‘lll'!ll"
without interference, the detector could
then be m’jln-lrd for maximum 5liil!i|il_\'
and sensitivity. The obvious solution seems

to be to convert the frrqlu wy of the de-
sired S;;:lml to that of the rr_'_u-tl(‘r.'iliu- de-
tector which is fixed tuned; that is exactly
what is done in this receiver. A converler
stage operates ahead of the regenerative
detector. The regenerative detector oper-
ales t'\.‘ll'l]_\ the samne as in other receivers,
except that 1ts fr--nIn-'ln'_\ remains  fixed
after it has been adjusted for maximum
performance. The same thing happens in
a superhet, except that an IF amplifier
u-‘-llu”}' exists between the convert system
of the secand detector.

B'\; t«'l?ll'l'lill;{ a rather high |'I'¢’:|]ll|‘lll')' at
which to operate the regenerative detector
in this receiver, it is possible to reduce the
shorteomings of the usual simple Super-

heterodyne not having preselection. Some
interference from images will be present
but it is obvious that this receiver should
ontperform a wsual 2-tube regenerator.
The intermediate frm]m-nl‘_\ in this par-
ticular case is approximately 1600 ke, The
converter system consists of a 6K8 in the
usual pen id circui
tector and andio
a twin triode 608G,
the receiver is mounted is 519 x 9y x 114
and provides ample space for all parts. The
photographs clearly illustrate the position
of the tubes, coils and condensers. Use of

The second de-

r “rl"'l’!lll!illl'll ill
The chassis on which

Chassis lay-out for two tube superhet.
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a metal chagsis in this receiver together
with the superheterodyne type of cireuit
completely eliminates hand capacity ef-
fects. This alone is quite an advantage
over the usual regenerator. The second de-
tector tube circuit is wound on a clear
plastic form 34" in diameter and consists
of 55 turns of No. 30 double silk, covered
wire close-wound in the grid coil L5, and 18
turns clogse-wound for the tickler 1.6. The
spacing between the coils is approximately
1/16 of an inch. Winding data for the con-
verter coils is given in the accompaning
table. Results obtained with this receiver
depend largely on the performance of the
regeneralive second detector. Adjustment
of the feed-back condenser i= important for
code reception. It should be adjusted to
the point where the detector oscillates and
for reception of modulated signals it should
be adjusted to the point just before the
detector goes into oscillation. Tt will be
found that this control will need no atten-
tion after it is properly adjusted and that
is one of the great advantages of this type
of receiver. In the usual regenerative re-
ceiver, it is necessary to readjust the re-
generation control when tuning, Then too,
dead epots caused by the antenna are en-
tirely absent in the receiver.
Coil Data

Coil Grid Winding (L1 and Lg)
A 56 turns No. 22 enamelled
B 32 turns No. 22 anamelled
C 18 turns No. 22 snamelled
D 12 turns No. 22 enamelled
E 10 turns No. 22 snamelled
Antenna (L2} or Tickler (L4
A 10 turns No. 24 anamelled
B 8 turns No. 24 enamelled
C 7 turns No. 24 enamelled
D 7 turns No. 24 snamelled
8 turns No. 24 enamelled
All coils wound on 1%-inch diameter forms
{Hammarlund SWF-4), Grid windings on coils B-E,
inc. spaced to nccupy a length of 114 inches; grid wind-

m

.

rd
el
- e

Tt O

Bottom view showing placement of
puarls,

ing on coil A close-wound, Antenna-ticker coils all
close-wound, spaced 14 inch from bottom of grid
winding.

Frequency Range Coilat Li-Ly  Coilat La-L«
1700 to 3200 ke.
3000 to 5700 ke.
5400 to 10,000 ko..
9500 to 14,500 k.,

mom>
opow

PARTS LIST
Ci, Czy Cs—100-mmfd. variable {fHammar-
lund SM-100}

Ci—15-mmfd. variable {Hammarlund
SM-15)

Ci—250-mmfd, silvered mica (Dubilier
Type 5-R/}

Ca—0.01 mmfd. paper

Cr—0.005 mfd. mica.

Cs—Ca 100 mmid, mica.

R1—50,000 ohms, 1/2-watt

Ra—1 megohm, 1/2 watt,

RFC—2.5-mh. r.I. choke

Ti—Audio transformer, interstage type,
3:1 ratio {Thordarson TL3A34)

Li, Ly, inc.—5ee coil table

Ls—55 turns No. 30 d.s.c., close-wound
on 3 /4-inch diameter form; inductance
40 microhenrys.

Lr—18 turns No. 30 d.s.c_close-wound, on
same form as Ls; see Figure 2

S5—8.p.s.t. toggle switch

Wiring diagram of
2 tube Superhetero-
dvne. Each tube does
the work of two
tubes. Actually, four
tube performance is
oblained.
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Front and rear views of the *Two
Stage Pre-Selector.” Ideal unit for re-
ducing noise and images.

This unit will improve
any superheterodyne

Two Stage Pre-Selector

HE pre-selector is a worthwhile addi-

tion Lo any superheterodyne, particu-
larly thoze not having too much sensi-
Ii\'il}'. This one, in |u|r|il‘u[ur. will work
well with present superheterodynes having
no R.F. ahead of the first detector, Even
those already having one stage of R.F.
can be improved by the use of this unit.
Not only does it inerease the sensitivity
of your present superheterodyne, but it
also goes a long way toward eliminating
images—that is, two-spol tuning. Noise
is also reduced somewhat due 1o the overall
increase in sensitivity and selectivity of
the receiver.

A power supply for operating this pre-
amplifier iz not included in the unit.
Inasmuch as it is to be used with some
sort of receiver, the power can be taken
directly from the receiver power supply.
From 180 1o 250 volts are required for
the plate supply and 6.3 volts for the
heaters. If your present receiver employs
2.5 volt tubes, such as the 58’s and 56s,
then it will be necessary to employ two
type 58 pentodes in place of the 6K7
metal tubes shown in the diagram. If
the glass tubes are hised, it is necessary
to shield them in order to prevent feed-
back. In this regard, the metal tubes are
superior  because of their  thorough
shielding.

It will be noticed that the two plug-
in coils, which are SWK-6, 3-winding
Hammarlund  coils, are  shielded  with
Hammarlund “CS™ ecoil shields, Do not

attempl to operale the illlll!“ﬁl‘l’ without
these shields because it just won't work,
Alzo it will be noticed that the dual 110
mmf. condenser has a shield plate be-
tween the two stators. This must also
be grounded in order to eliminate feed-
back.

Band spread is not employed for the
simple reason that it is not necessary,
K. F. stages tune rather broad as com-
pared to the tuning control of the re-
ceiver. In the first R. F. stage—that is,
the one nearest the antenna cireait, the
interwound winding is employed for trim-
ming. llere we have a 100 mmf. con-
denser connected aeross the winding with
one side grounded. The grounded side is
that nearest the grounded side of the

Bottom view showing the wiring.
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DRILL N226
| 12 HOLES

(RFGAIN |
'CONTROL!

AR {_,._.._.gi'. —— 3%. S = 25 -

Drilling dimensions for the chassis.
larger winding. The small coil at the
bottom of the form, usunally termed the
tickler. is used as the antenna coupling
coil. This coil rem
:‘l'l'l‘!lll —'[?I;__:l_‘, I[‘I“_’ I”Ill'r“\()ll”‘l \\Illlllll":_:
serves as the plate coupling coil and the
|:1r;_'|t‘ \\i|1||i||j_' as the grir! eoil for the
second amplifier tube. This also is tuned
with a 140 mm/l. condenser. With proper
adjustment, of the 100 mmf. padding
l"l'>l1{lt‘llhl‘.r. the two cirenits will track very

g unused in the

Hif"'l).

There are many arrangements which
can be used for coupling the pre-selector
to the receiver proper. However, the
arrangement shown is the simplest and
is entirely satisfactory. Merely connect
the output terminal of the converter to
the antenna post of your receiver. The
negative side of the converter need not
be connected to the receiver because this
connection is already made through the
power supply. Tn wiring up the converter,
all leads should be short and direect.

Long leads in a high gain amplifier of
this type will cause no end of trouble.
The longest lead iz the one going from
the second coil to the plate of the first
6K7. It will be noticed that this lead
iz shielded in order to reduce feedback.
Do not employ ordinary shielded wire.
This lead should be made with hook-up
wire having heavy insulation, and a short
length of braided shielding material should
be placed over the wire. If the capaecity
between the shielded wire is too great,
considerable sensitivity will be lost. The
converter has a volume control of its
own which should be operated independ-
ent of the receiver. The correct setting
for the volume control can only be learned
by experience.

PARTS LIST
HAMMARLUND

1—MCD-140-M two gang condenser
1—MC-100-M timmer condenser
1—CHX R.F. choke

8 sockets

6 sockets

2—S coil shields

2—SWK-6 6-prong coil sets 17-270 M.
CORNELL DUBILIER

{Condensers}

6—.1 mf. paper
1—S500 mmf. mica

: B33 R o

{ Resistors}

2—300 ohm 1/2 watt
2—100,000 chm 1,2 warn
1—50.000 ohm 1 wartt
1—10.000 ohm potentiometer

MISC.

1—8 x 10 x 2* chassis

bR

1—7 x 10" panel faluminum/
1—Dial
2—Knaobs

Binding post strips, screws, eic.

R. C. A.
2—6K 7T Metal ubes

Wiring diagram and values of **Two Stage Pre-selector.”



10 The

HAMMARLUND

Three Tube Regenerator

Three tube receiver for the beginner.

HIS simple three tube receiver em-

ploys an untuned RF stage. The pur-
pose of this RF stage is to reduce detuning
effects, usnally cansed when the antenna
is directly coupled to a regenerative de-
tector grid circuit.  The RF tube operat-
ing with relatively fixed characteristics
provides a uniform load for the deteetor
cireuit and also isolates it from the an-
lenna.

Radiation from the oscillating detector
is also reduced. An oscillating detector
coupled directly to an antenna works much
the same as a transmitter and will inter-
fere with other receivers tuned to the same
signal. The addition of the RF stage how-
ever, prevents such radiation. Regenera-
tion is also less difficult to control when the
antenna is not coupled directly to the
detector.  This is due to the relatively
constant load, as pointed out previously,
which exists with the additional ecoupling
stage.

Dead spots usually cansed by resonant
characteristics of the antenna also do not
appear in this receiver. The regeneration
control is not at all eritical and a single
adjustment will suffice over a relatively
wide band of frequencies.

Standard 3-winding Hammarlund coils
are used in the tune circuit. The primary
or plate coil for the RF tube is interwound
with the detector grid eoil. The usual
plate tickler, or feedback coil, is connected
in the eathode circuit.  The normal tickler
winding with which these coils are wound

is too large for use in a cathode feedback
oscillator and therefore, requires pruning.
We have found that approximately 15 the
original number of turng works out satis-
factorily, Additional experimenting may
be required in individual receivers.
Single-ended tubes are employed be-
cause they definitely make the wiring job
easier, although if the experimenter has
other tubes available, there is no reason
why they should not be used. The audio

Inside view
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PARTS LIST
HAMMARLUND

2—CHX chokes
1—set 270 meter coils, SWK-6
1—50 mmf. var. cond. HFA-50.B
1—100 mmf, vir. cond. HFA-100-A
I—6 prong socket, \i r‘
3—8 prong socket,

(& (]RJ\ELL DUHII 1ER

6—.05 mi. paper cond. 500 V
3—. 0005 mf. mica cond
1—.0001 mf. mica cond.
L B

1—300 ohm 1 /2 resistor
1—100,000 1/2 resistor
1—2 meg. 1/2 resistor
3—1/4 meg. 1 2 resistor
1—2000 1/2 resistor
1—7000 1/2 10W resistor
1—20,000 ohm pot.
1—50,000 ohm resistor

PARMETAL
1— * x 2% chassis
1—cabinet to marc

1—6C5 tube
1—6SK 7 tube
1—68]7 wbe

MISC.
1—pilot light assembly

stage is a triode and provides safficient
volume for earphones. A pentode might

have been used but the inerease in volume

Id not have been sufl il Lo operate a
saker and for earphone ope

ration there

would have been no particular advantage.

Power for this receiver may be obtained
d
13. \rl_\ wood power a‘-l:l'-pl) however, de-
liv ering in the neighborhood of 200 to 250
volts, will serve nicely.

Operation of the receiver is much like
other resenerative receivers. In addition
to the regeneration control there is also an
RF gain control. Aectually this should be
termed an attenuator for there is no g.‘xin

from the supply deseribed on pages 12

Bottom view showing resistors and
condensers.

the untuned RF stage used in this re-
ceiver. This control reduces the strength
of strong signals which would overload the
regenerative detector. Since a regenera-
tive detector works best with relatively
weak signals, this control is definitely
worthwhile. Some very sbror I

r signals
such as local broadcasting stations will
cause interference in this type of receiver

and it is advisable to use a short antenna
to limit this interference.

In addition to controls already men-
tioned, there are two tuning condensers.
tuning” and the
'l‘}ll' "“lill '"'"i"g
control adjusts the receiver to the approx-
imate frequency or band of frequencies
where r--u-u-plil

One s termed Tmai
other “"band spread

i= desired, Fine tuning is
then done with the band %]Irl'm! control.

100,000 OH

O MF. &

PHO

| |—l

fi

.25 MEG,
1w

WAWWWY

<3
s
=

Wiring dingram for 3-tuhe set
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Receiver
Power-

Two views show-

ing the construc-

tionof thereceiver
power-supply.

Supply

HIE several short wave receivers pre-

viously described require a separate
power-supply. While the power-supply and
the receiver may be incorporated in one
umnit, it is to the advantage of the experi-
menter to have the power-supply separate.
This permits its use with other apparatus.
This power-supply is constructed of good
parts with ratings sufficient to work with
the receivers in this book and still main-
tain a wide range of safety. If the experi-
menter desires to build larger receivers,
that is, receivers having considerably more
tubes than those illustrated in this book,
it is advisable to components of higher
ratings. For instance. the power trans-
former in this particular power-supply,
while delivering safficient voltage at 70
milliamperes, will handle up to three or
four tubes. In case larger receivers are
to be used with it, we recommend that
the transformer have a rating of at least
100 milliamperes. The filter choke coils
of this power-supply are rated at 80 ma.
These also should be increased to approxi-
mately 100 ma., if the larger sets are con-
templated. No other values in the power
supply need be changed in order to in-
crease its eurrent capacity. Another point

which should be considered i= the Lype
tubes which may at some time or other
be used during experimenting. Our dia-
gram shows a single 6.3 volt filament
winding. If at any time you expect to
c1|1p|u_\' '.3'-_; volt tubes in Your receiver
for some other experimental set-up, we
sgest that the power-supply be equipped
with a 215 volt winding as well as the
6.3 volt winding. Such tra
readily available. For convenience, we
have used a 5x8x2 inch chassis constructed
of 1/16% aluminum. All four si
bhent down in order to make it rigid. On
ane of these sides is mounted the terminal
glrip conta ¢ the plate and fhlament
connections. On the other side we have
the on-off toggle switch. The placement
of these items can be learned from the
phnlubruph.

The output tll]l:lgr‘ of the |n)w|-r—!-'-r|||p|_\
is very important. In this particular one,
the output veoltage is 300 under normal
load.  Choke input is employed. If con-
denser input were used, the voliage would
be entirely too high. If condenser input
is desired, for any particular reason, the
high voltage rating of the secondary should
he around 250 volts. The bleeder or voltase

Slormers are
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divider connected across the output ter-
minals of the hlter consists of a 20,000
ohm 50 watt resistor, As can be

seen ill rhl‘ ||i{l:_.'_|'illll‘ e |II[P IIH pr“\'i(‘i‘l!

in case lower voltages are required. This
tap should be adjusted under load with
the aid of a voltmeter in order to obtain
proper voltage, If more than one inter-
mediate voltage is re-n|uirf--|, additional

taps mayv be placed on the voltage divider.
However, bear in mind that the resistor
shown is ul]l_\ rated at 50 watts and that
there is an idle eurrent of approxi

ml:'!I\
15 milliamperes already flowing through
it with mo load. This means that the
total additional load which the resistor
will stand iz 35 ma. If greater eurrent
rc-n;lairc*nu‘ni:—‘ are necessary a resistor with

a hig

er ruliri-_: -hll:lhl Lye r'm]:-|u_\'--¢|, (Une
of approximately 75 to 100 watts would
serve, depending upon the current drawn.
During tests, this power-supply in con-
junction with the receivers previously il-
lustrated, was what might be e
hum-free. If trouble is experier
to tunable hums, that is, hums appearing
in some places on the dial in the receiver
und not in others, I!||l'_\ mav be eliminated
by connecting 001 mf. condensers he-

sidered

ed due

Wiring diagram
and parts values

Jor power-supply.

Drilling specifica-
tions for power-

supply chassis.

tween each plate of the rectifier and one
side of the flament. Jugg
nections may be necessary in order 1o
completely eliminate tunable hums. Also,
outside line noises can be reduced con-
o a .1 mf. con-

in;_f these con-

siderably by conneet

denser between one side of the 110 volt
primary and B-minus. Use a high grade
o v. paper condenser.

PARTS LIST
STANCOR

1—Power transformer—P 948
2—Filter chokes—C-1420
AEROVOX

3—8 mf. electrolytic condensers
{500 V

L R G

1—20,000 ohm voltage divider with one
slider

R G s
I—Type 80 rectifier

MISC.

1—5” x 8" x 2" chassis
f1/16" sluminum }

l—Tozgzle switch
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This one tube trans-
mitter is ideal for the
beginner. It is effective
and amatewurs have
worked stations all over
the world with this type
transmitter.

1-TUBE BEGINNER'S
TRANSMITTER

\l': "l'l"f! nol l'u\'l‘. a llJI llr r“("“'}’ Loy

get started in amateur radio.  All
that ig necessary is a conscientious desire
to be a Ham and the ability to use one’s
hands, '

We assume the reader already has
some kind of receiver suitable for opera-
in the amateur bands, Many simple
receivers are (1'_"\-{'ril_u'(l Ill'l Illil"' Ill”l llllll‘l‘
magazines, We also assume the reader
(if he contemplates building this trans-
mitter) already has a license or will
obtain one hefore he atlempls Lo uee a
transmitter. The simplest form of trans-
mitter is the one tube tri-tet which is
eryelal controlled and operates on two
bands with a single ervstal.  There is
"nothing home-made about this transmitter.
FEvery part is available through your favor-
ite Tlam parts dealer. A few of the parts
could be made at home but if you are a
newcomer, it's safe to bet you don't have
a lot of junk or paraphernalia from which
vou wonld be able to make the parts if
we were to provide suflicient information,

Besides, standard parts are available at
fairly low prices and, needless to say, they
are superior to any even the most experi-
enced Ham might build.

The chassis is a 7" x 7" x 27 steel unit
with black crackle finish. A wood base
could be used here, but the few cents saved
would be of little importance. The tube
is a 616 metal type, not the glass variety.
In the l.'ii!]lmll', we hind a standard F_illg|ﬂ
circuit tuning unit which is intended to
tune to 40 meters. We have connected an
additional hxed condenser across it, so
that it will tune slightly lower in frequency
and enable the erystal to oscillate. In the
plate circuit, we have standard plug-in
coils and tuning condensers. This circuit
may be tuned to either the erystal fre-
quency which is between 3500 ke. and
3650 ke.: or to the second harmonic which
falls between 7000 and 7300 ke. (the 40
meter band). When the plate, or output
cirenit is tuned to the erystal frequency,
the eathode eail should he shorteircuited
by the switeh marked "SX™.  Under some
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Bottom view showing the placements
of parts.

conditions, using a tube with better in-
ternal shielding, the cathode eirenit could
be left operating. We mention this so that

ifused by informa-

the reader will not be eo
tion in other articles where this circuit is
left in operation. With the 6L6, however,
this circuit should be shorted to protect
the crystal when the output ei
tuned to the fundamental. Tuning and
adjusting should be done at a reduced volt-

il s

Use 250 volts or less, or connect a
large resistor, 10,000 ohms 25 walts, in
geries with the B-plus to the plate and
sereen.  Set the plate condenser at mid-
geale and adjust the eathode tuning con-

age
age.

denser for maximum plate current. Then,
adjust the plate condenser for minimum
current. This indicates resonance. You
Ccan now u|.||l_\' the full |»luh' and sereen
voltage and connect the antenna. For

There are few
parts in this sim-
ple transmitter
and the beginner
should have little
difficulty in get-
ting it working.

best all-around results, use a doublet with
twisted pair feeders, If a good grade of
twisted pair is «d, this antenna pc‘rfnrmf-
l‘it‘(‘“{‘ll”_\' and is VETY .-ir||!||l', It will,
however, only work on one band. The
single wire fed Hertz will work on 80 and
M) meters with fair success, but is slightly
more complicated. In either case, aflter
the antenna is connected, the plate cirenit
should be retuned for the lowest plate enr-
rent. If this value is found to be too low,
increase the ;

1lenna llIH'lIIIIg. ’rlll.:- can

he accomplished by winding the antenna
coil on top of the |-|alt' coil near the U-Illllﬁ
end. In this case, use wire with ;__‘um| in-
sulation. In the case of the Hertz an-
tenna, increased coupling is accomplished
ll_\- moving the lap nearer the |r|al|" end of
the output coil.

PARTS LIST

HAMMARLUND

1—40 meter coil, No. 42
1—80 meter coil, No. 43
1—MC-100-5 variable condenser
U-40 tuning unit
1—XS5-2 crysul socket
-8 tube socket
1—S-4 coil socket
L—CHX R. F. choke

P
1—400 ohm 20 wart resistor
1—20,000 ohm 1 watt resistor
1—20,000 ohm 2 watt resistor

BLILEY
1—3.5 mc. crystal
R. C. A.

G

1—6L6 tube
PARMETAL
1—7* x2" black chassis
CORNELL DUBILIER

1—.0001 mf, mica condenser
3—.05 mfE 500 V. paper condensers
1—.005" 500 V. mica condensers

005 MF.
OR FINAL LINK

Nt 4
100 Ma.
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Parts for building receivers and
transmilters in this book, are here

listed.

“MC” MIDGET
CO'\lthh] RS

hort and
antite in-

Ideal variables for ull
short wave tuning, |
sulation.  All contacts riveted or
soldered. Vibration proof. New
improved Hammurlund split type
rear bearing noweless wiping
contact, Cadmium plated soldered
brass plates. Shaft—13"

CAPACITY
20mmf. ...,
35 mmf, .

50 muf. . ......
) mumf.

50 mmf. .

B0 mmf. . .,

140 mmf., . .. ,.
140 mnf,

200 mmf. .

260 mmf. .
420 mno.. ,

M"— \|ulln,c Plates “S"—Straight l ine Cap, Plates

SMOCD” SPLIT-STATOR
CONDENSERS
idgets, these incor-
Tr-|l|lr-‘menl‘ im-
perative to hu;hv-t qualily. Speci-
fications identical Lo -im,lu types
escepl that shield plate s loested
between slutor sections.  Owverall
length behind panel—334%. Strong
Isolantite Single hole panel
miount
CODE
MCD-50-M
MCI50-5
MCD-100-5
MCD-100-M
MCD-140-M 140 mumf.
MCD-140-8 140 mmf.

“M"—Midline Plates o

ngle n

hise,

CAPACITY

5 mmd.
50 mmf.
100 mmf,
100 mmf,

per sect.
pir sect.
per sect
per sect,
per seol.
per 5

—Straight Line Cap. Plates

“MCDS” DOUBLE SPACED CONDENSERS

31 mmf. per seel,
&1 mir LTl
s Plates —Ritrs np,'hl Ling € np.

HAMMARLUND

SHORT WAVE MANUAL

HAMMARLUND

HAMMARLUND MANUFACTURI

» CO., Inc., 424-438 West 33rd[Street, New

g\..

oDUC I

For tuning or trimming on |1|u'1|
[requencies.  Cadminm plated sol-
dered plates,
Base mounling, single
mount, or panel nmllnl[l\_-
bush . 10 mmd,
bigh x 1 7/22° behind 1-u|-l
HF-15 17.5 mumf

F-35 35 muf.....
HF-50 50 mnl
HF-100 100 mmf
HI-140 140 mmf ., ...
*HF-50-X 30

TDouhle-Spaeed

“HEF" MICRO

lirnss

CONDENSERS

SHED” MICRO DUAL CONDENSERS

A compact dual—ideal as a
frequency tuning con-
denser, for tuning low-pow-
ered short wave and untra-
shorl. wave fransmillers,
ete. ITeavy Isolantilte base
equipped with new Ham-
marltind split rear bearing
-m-l lndnldln’. noiseless wiping contact for each section. Rotor
ble to several positions for shortest leads, 8
The 140 mmf. size s {
i shalt, Cadmium plated soldered brass plates.
CAPACITY
50 mmf. per sect
100 mmf, per sect
140 mml, per sect., .
28.5 mml, per sect
*Donble-Spaced

h-
behind ps rlll |.

CODL

*HDF-50
HFD-100
HFD-140

*HFD-30-X

“SM” STAR MIDGET CONDENSERS

For receiving
for shorl wave tuni
tion, antenna eoupl Low
loss, natural bakelite wsulation
Non-corrosive aluminum  plates.
Phosphor bronee spring plate af
fords proper tension and smooth
| snd provides perfec
: hole mounting,

E . 5/16% mounting I;uxlum.

1 9/16% wide x 134" high. Dopth

behind panel from II F16% ta 174Y
depending on capneuty.  Light in weight, strong and compaet
in construction,  Tinned soldered lngs on the frmlt .ml aro
SUp lm[ to :!Iluph[\ wiring, Plates of straght i

and  transmitting,
regenera-

e

CAPACITY
15 munf.
25 mmf.
50 mmf

I'.'[l "“ll‘

||il mmf.
35 mamf.
30 mmf.

Spaced Tt m-nnltmz T\ pes

*SM-50-X
*Double 5

SXP-53" COIL |"(‘R\'|'5 AND l\'l']'!‘i
Outst nnimg forms using new low loss insula-
tion materinl—XP-53, Natural coloring elimi-
niting losses.  Groove-ribbed for air spaced
windings,  Flange grips, meter  indexes.
Moulded threaded shellin form. 134" diameter
and 2747 long exelusive of prongs. Kits with

1: coils for MC-140-M econdenser alsa

l‘l'.ll'.'l'

SWEA (4 prongs, coil form only ),
SWF-4 (5 prings, coil form only),
. SWF-6 (f-prongs, enil form only)
No. 40 r-.il m‘nl:ud n\‘.:‘ 2
=

LIST

il (wound coil,
43 cotl (wouml euil, g
No. 44 coil (wound enil, 4 pron,
BCC-4 (wound eoil, 4 prongs, 250-560 meters)
No. 60 coil (wound eoil, 6 prongs, 10-20 meters). ..
No. 61 coil (wound coil, 6 proogs, 17-41 meters),, ...
No. 62 cotl (wound eoil, 6 prongs, 33-75 meters), ... .

No. 63 coil (wound coil_six-prongs,
No. 64 coil (woud cml, six-prongs,

BCC-6 (wound coil, 6-prongs, 250-
SWK-4 (kit—4, four-prong coils, 1

150 meter)
70 meters) |
melets). . ...
=70 meters] ...

SWEK- (kit—4, six-prong coil, 17-270 meters. .

ISOLANTITE SOCKETS

(4 prongs)

Standard socket at left,
ln-.“.ﬁ
prongs—s

f n[[mlm:
and  sides.
mounting,

] [lrrm;_,-" Fid

rongs )
7 prongs)...

il
LHS-900
CODE
U H=-500

Lowest

Constant resistiviiy.

LIST
$1.10

HAMMARLUND

NEUTRALIZING

with hewvy
plites and rounded ed
tite.  Fine ndjusting

tive licking nut.
horizontal  adjustment.
tigh x 1 13/16" deep.
L l]l”'

nproved neutralizing cone
aluminum |r|||l'\ll{l.t

fensers

I h‘ﬁi;.:m‘rT l'-'ar

25.0%

The permeab
band aml is de
described on pag

CODE

EXCITER TUNING 1

These excil

INITS

er tuning units are available for

80,40, 20 and 10 meters. They are adjusted

so that they will cover the entire
when used with the usunl 6L6 or
type tube, The ECO-100 s ised
electron coupled oscillator describe
where in this hook. Tt is design
maximum stability and
in conjunction with the
a 140 mmf. tuning conde
entire 80 meter hand cin be covere

une coil PTC-40 covers only the 40
swed particularly for the type of trans

band
tilar
in the
d else-
ed for

should be used
TU-5( ]

When

14 used, the

meter
mitter

LIST

PRICE

5.50
50)
1]

All prices shown are list prices, and

subject to change without notice.
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SCH-X" R.F. MIDGET CHOKES

Invaluable item where space is al o premium, It

is #0 smal] in size and light in weight that it can be

supported by own leads. Five tmpregnnted uni
versal wound pies 25%.  Impregnated lsalantite
core insuring 1 3 m-;a and stability, Ind.—2.1
mh. D.C —35 Dist. cap—1 mmf.
Current earrying ecap. mu. Length acr
caps 134%. Diameter 34

CODE

CH-X

CH-250.,

\q—

“HFB™
lN"-\[ LATED

ROTOR
CONDENSERS

This new line of trunsmilling condensers departs considerably
from the nsunl design ‘he end plates are ssolantile and the
rotor is 100% insulated from the mounting brackets. Also, the
control shalt is compl Jlnted fram the rots :
high voltage to be ap
lectrieal shoek. ilenser
The 4" shaft is 134" long and the end plates are
AIR
GAP
D50
050"
D70"
o0
70"
a0
50"
A0
0707

LIST
Iltltl

CAPACITY
PER SECTION
il

CODE

HFBD-50-C
HFBD-100.C
HFBD-35-E
HFBI-05-F
HFBD-100-F
HFB-50-C
HEB-100-C
HEB-160.C
HFB-10(-E

“HFA" VARIABLE
CONDENSERS

The HFA condenser is availabie in both the smgle and dual
types, The type A" hus 0207 plale spacing and Lype "R
has .030% plate spacing. These are ruggedly built with a
* isoluntite end panel. Both singles and duals
H mounting and can atso be base mounted
\ull\ brackats, TFAD has 1 3/8" square front nnd rear
solontite punels with o 0716 shaft extension,  Congteuction is
the same ps the HFB type condensers, Heavy hross plates are
securely soldered and the entire assembly is eadminm plated to
preserve the finish,

CATACITY
CODE PER SECTION
HFA-7T5-A 75 mmf,
HFA-200.A 1080 o,
HFA-1 iu-.\ 140 mmf.
HF 25 mmf.
HF! 75 mmf.
HF A A 100 mmf.
HF \[' H40-A 140 pumnf,
HFAD-25-B 25 mmf,
HFAD-100-B 100 mmf,

TYPE LIST
PRICE
wingle 81.80

single

For complete catalog of Hammar-
lund parts. write Dept. SWM-8 at
address given above.
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2-Tube 815 Transmitter

FTER passing through the beg
stage, the new “ham™ usnally requires
Iu‘rl'nlf'l' ﬂf'\i]li“[_\ and increased power not
found in the first transmitter, l)iu'l'uliull
on several of the amateur bands is desired
after the "newness™ has worn off and this
means the second transmitter must be of

|I|i“'l'('Iill’l}r‘ll‘."."_'ﬁig". F‘l"l"“lfI}""'l"'l'llll_\
developed tubes permit great Hexibility in
simple designs. The 815, for example. is a
push pull beam power tube which will pro-
vide 50 watts output and can be driv
any small receiving tube. The oscillator in

en wilh

Drilling dimensions.

itter is a 616 connected in a
“tritet” eireuit 1o allow rl‘t'I[!lf'lll“\ multi-
plying independent of the amplifier. The
oscillator will furnish execitation on 3 ama-
teur bands with one erystal,

this tra

The cathade cirenit consists of an ETU-
40 I_uuinlt__{ unit, in addition a 100mmf hxed
condenser is externally connected across
the coil. \cljll.-ilrurnl of the \'arial)le COon-
denser in the tuning unit is not at all critical.

Plug-in coils are used for coupling the
two stages. The untuned primary is lo-
cated between the gird coils and the tuning
condenser for the grid coil is mounted in-
side the coil form. As a safety measure,
this coil is shiclded to prevent coupling.

The 815 amplifier tube being easy to
drive requires adjustment of the spacing
between the coils in order to obtain proper
grid current. Approximately dma. provides
eflicient excitation. With the fully insulated
plate condenser, the plate voltage can be
ap]lﬁt_‘d dirrt'ﬂ}' to the rotor without
-ian,-_vcr of the operator being shocked when
making adjustments. This assumes, of
course, that the operator only touches ad-
justing knob. Keying can be done in either
the oscillator or amplifier cathode circuits.
When the oscillation is keyed, adjustments
should be made while listening to the signal
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in a monitor so that the keying will be
clean. Meters can be connected in all cir-
cuits, however, a simple and more econom-
ical method is shown in the diagram. Here
we find a 100 ohm resistor connected in
each circuit to be metered and a rotary
switch connects the meter to the desired
circuit. A suitable power supply and modu-
lating unit will be found on pages 26 and 30,

Coil Data, L1

Band Plate Total grid
20 m. 6

40 m. 7 14

80 m. 11 36

Coil Data, L2

14 me. 14 T. No. 16

7 me. 24 T. No. 16
3.5 mc. 40 T. No. 18
all 234" long, 134" dia.

PARTS LIST

2 HAMMARLUND
1—ETU-40 tuning unit 1—X5-2 Crystal socker
1—HFBD-100-C Var. I—CHX RF Choke
Cond. : 2—5WF-3-Coil forms
1—APC-75 midget cond. 1—CH-250 RF choke
2—8-prong Sockets, 8-8 1—C8-3 Coil Shield
1—3-prong Socker, 5-5
' BN -
1— 200 ohms 1/2 w, 1— 6,000 ohms 25 w.
1—20,000 ohms 1 w. 2— 100 ohms 2 w.
1—20,000 ohms 10 w. 1—20,000 ochms 25 w.
CORNELL DUBILIER
4—.01 mf. paper cond. 600 V.
1—.0001 mf. mica Rec. type
1—.005 mf. mica, 1000 V,
CENTRALAB
1—Rotary switch No. 2505
PARMETAL
1—77 x 137 x 2” chassis
BARKER AND WILLIAMSON
1—80-BYL coil 1—20-BLV coil
1—40-BVL coil 1—BV-hase assembly
R.C. A

1—815 tube 6V6 tube

BLILEY
I—Variable crystal

Bottom view shouw-
ing placement of
parts. This Irans-
mitteriseasy tobuild
and operate.

19
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Efficient 2-Tube Transmitter

HE newcomer to ham radio who chooses

to build his own transmitter rather
than purchase a ready-made one, usually
starts off with something simple. Though,
all too often the beginner, in his haste to
get on the air. puts together a haywire
transmitter with rather disappointing re-
sults. Assuming the beginner is going to
operate on two bands (80-40 meters) and
the desired power output is in the neigh-
borhood of 100 watts, we believe this outfit
is just about ideal. Such a rig can be built
cheaply and need not be complicated.

Looking over our manufacturer’s tube
list, the 812 variety seems to be the best
buy from the standpoint of economy.
Since this tube only requires some 5 or
6 walls driving power for around 100 watts
output, a single 807 erystal oscillator
should do the trick nicely. Using the 807
in a tritet oscillator-doubler cirenit permits
full output on two bands with one erystal.
This transmitter works on 80 and 40 meters
with no provision for adding other bands.
Although 20-meter operation can be had
with some sacrifice in output, if the final is
used as a doubler. In this case, the tube
should not be loaded as heavily as when
operated as a straight amplifier.

The entire R.F. portion of this trans-
mitter is mounted on 714" x 13" x 215"
steel chassis which was given a coat of gray
lacquer after all drilling was completed.
This treatment provides a much neater
appearance and eliminates finger stains

which would appear on the unpainted
chassis.

The cathode cicenit of the 807 employs
a A0-meter ghielded coil and condenser as-
sembly. This unit does not have sufficient
range lo tune to a suitable frequency in
order to provide proper crystal operation.
Therefore, it is necessary to add a small
fixed capacitor of 100 mmf. In the plate
circuit of the oscillator, we have a plug-in
coil because here we change from 80 to 40
meters when doubling.

The 812 amplifier is extremely simple
and uses the split coil and condenser ar-
rangement in order to obtain nentralizing
voltage. Both stages use a new type of
variable condenser having an insulated
rotor allowing much more compact con-
struction and results in a considerable sav-
ing in cost.

In wiring the transmitter, ordinary #16
push-hack wire is used and enough terminal
strips are employed to make a neat and
simplified wiring job. The wiring diagram
and coil data, should complete the
constructional information. Getting the
rig on the air is just about as
simple as building it. Apply voltages to
the oscillator and adjust the cathode con-
denser for maximum plate current of the
807. Then, adjust the plate condenser of
this same stage for the minimum plate
current, Neutralizing is next. With fila-
ment voltages applied to the 812 but with
no plate voltage, open the neutralizing con-
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denser all the way. Then, with the meter
switched to the amplifier grid circuit. ro-
tate the plate condenser and a decided
change in grid current will he noticed.
Swing the plate condenser back and forth,
at the same time close the spacing of the
neutralizing condenser. The fuctnation
in grid current will gradually become
smaller and smaller until it disappears. As
the neutralizing condenser plates hecome
closer, the fluctuation of grid current will
then reappear. Correct neutralization is
that point at which no fluctuation in grid
current is noticed as the amplifier plate
circuit is tuned through resonance. While
||uillg| this ju]l. it is well to note the pf)inl
of resonance, or rather the point where the
change in grid current occurs, and before
the plate voltage is applied to the 812,
the plate condenser should be sel as near
as possible to this point. Then, when the
plate eurrent is applied, readjust the plate
condenser for minimum current.

The last and final operation is connect-
ing the antenna to the link coil and in-

COIL DATA

B0-meter osc. plate: 37 turns No. 26 bare wire.

40-mater osc. plate: 17 turns Mo, 22 bare wire.

Both coils wound an 4-proung Hammarlund forms
1%2" dia. and spaced to a length of 114%,

PARTS LIST

HAMMARLUND
1—ETU-40 tuning unit
1—HFB-50-C {single} condenser
1—HFBD-100-C {split stator/ condenser
1—S5-5 Isolantite socket, 5 prong
2—5-4 Isolantite socker, 4 prong
1—XS8-2 crysml socker
1—CH-250 R.F. choke
2—CHX RF choke
1—N-10 neutralizing condenser
2—2-1/2" stand-off insulators SOS-250
1—PTS power tube shield
1—No. 43 plug-in-coil for 80 meters
I—No. 42 plug-in-coil for 40 meters

,_

Bottom view of tweo-tube transmitter.

erease the coupling until the tube draws
proper plate carrent. With 1,000 volts
applied to the tube, the plate current
should be between 100 and 125 milli-
amperes. For highest efficiency, the grid
current should be in the neighborhood of
25 milliamperes.
BLILEY
1—LD-2 crystal {80 merer band}
ER.Go
1—400 ohm wire wound resistor {type AR}
1—2,500 ohm wire wound resistor {type
AB} i
l—zl.'li;)l.'!ﬂ ohm wire wound resistor {type
AB}

1—30,000 ohm metallized resistor{2 wart}
3—100 ohm metallized resistors {2 wart}
 TRIPLETT

1—0-150 milliammeter

CORNELL DUBILIER
1—75% mmf. mica cond. frec. tvpe}
1—.0001 mmf. mica cond. {1.000 V)
1—.005 mmf, mica cond. 5,000 V}
6—,01 mmf. paper cond. {600 V., Dwar

tiger}
CENTRALAB
1—No. 2505 5-pole 5-position Isol. switch
GENERAL ELECTRIC
1—GL-807 tube 1—GL-812 tube
BARKER-WILLIAMSON
1—BVL Coil base assembly
1—80 BVL 80-meter coil
1—40 BVL 40-meter coi!

@
3
T
o

Of MF,
* Ses Text

Completewiring dia-
gram less power sup-
ply. Note the simple
method employed to
swilch the meter to
varions circuils.
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The performance of an e.c.o.
is ut least as much in the con-
struction asin theeireuit. Here's
a frequency-control unit which
combines a circuit novelty or two
with interesting constructional
features. It has had a thorough
“air test” and came through
with flying colors.

A compact and businesslike instru-

ment having output on 80, 40, and

20 meters. Complete, including

power supply, it measures only 8
by 16 by 8 inches.

A Transmitter Frequency Control Unit
with Three-Band Output

A Self-Contained Cabinet-Type Exciter or Low-Power Transmitter

BY G. W, SHUART.* W2AMN

HE variable-frequeney oscillator, while

not new by any means, has really only
begun to come into its own within the last
year or two, We shudder to think of the
amateur bands eventually cluttered up
with thousands of e.c.0.’s or v.f.0. s dart-
ing back and forth like a hunch of gizzlers
in an aerial fireworks display; while the
v.f.o. ie a swell piece of apparatus, it re-
quires some careful and prudent use. Un-
doubtedly, before the evil of these instru.
ments manifests itsell, plenty will be
written to overcome the problem. In the
meantime we have found in the v.fo.
something that can never be replaced by
any other instrument. The particular

* ¢/o Hammarlund Mfg. Co., New York City.

Inside the oscillator tuned circuit assembly.
The stiff wires at the corners serve hoth as
supports and terminals.

v.f.0. to be described is an e.c.o. [t seems
that the type of circuit nsed is not so im-
portant as the physical arrangement and
general mechanical design.  Before we get
into the details of construction, let’s see
what makes this v.f.o. different from others.

In itz design, a definite effort was made
to keep it simple to build and operate.
Only one control is operated during normal
use and output is available on three bands
—80, 40 and 20—by changing only the
output coil. Although plug-in coils are
used. band-switching could be employed
without difficulty, Also, the tuned circuit
could be arranged to cover two bands with
one coil so that only two coils would
be necessary for vomplete coverage.
The entire design of this unit is sim-
plified by the use of only a single
tuning condenser, [sually three-gang
condensers are employed in this type
of instrument.

The Oscilluator

The electron-coupled oscillator op-
erates in the 160-meter band and
covers 1750 to 2000 ke. The tuned
circuit i& a self-contained unit and
ineludes everything but the main
frequency-changing condenser. The
mechanical arrangement of this unit
provides excellent stability and free-
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dom from frequency changes
caused by vibration or shoek.
This e.c.o. doesn’t have to be
operated on sponge rubber
pads.  As a matter of actual
fact, there is only slight mod-
ulation, and that from tuhe
element vibration, when the
instrument iz subjected to
mechanical shock. Az shown
in the photograph four verti-
cal bars hold the entire
oscillator assembly together,
and these also serve as ter-
minals for external connec-
tions. One goes directly to

UOn the extreme right can be seen
the permeability tuned coil which pro-
vides excitation for the outpul stage
on 80, 40 and 20 meters. This coil is
mounted under the chassis so there
will be no coupling between it and the

oulpul circuil.,

the grid of the 65]J7 tube, a
second to the cathode, one 1o the B-negative
and the last to the tuning condenser.

Keying in the oscillator circuit is ac-
vomplished by breaking the negative lead.
A simple filter consisting of a small r.f.
choke and a (L005-ufd. silvered mica con-

Fe————————————

6SKT

A

X [ ; -
Lk Y
6.3V 4 4 A
- JUMPERS IN

REGULATOR TUBES

|

i

Ci1 — 0,01-ufd. paper.
C:—35 ]ELrLfd compensator
rie Ceramicon N680}.

Cs — S0-Qjifd. air trimmer.

Ci — 300-p0fd. silvered mica.

C: — 140-ufd, variable { Ham-
marlund MC-140-5}.

Ci — 100-i1fd. silvered mica.

Cr, Cs—500-j100d, silvered mica.

Cy — 100-2304d. variable fHam-
matlund MC-100-5},

Cio— 0.001-fd. mica.

Cii— 0.005-pfd. silvered mica.

Ci2 — 50-ppfd. air trimmer,

Ciz — 8-uufd. electrolytic, 450-

volt.

Cia— 32-pfd, electrolyric, 450-
volt.

R1 — 20,000 ohms, »-watt.

R:— 50,000 ohms, 1-watt.

Rs — 20,000 ohms, 1-wart.

R+ — 20 ohms, L-watt.

Rs — 20,000 chms, 2-watt.

Ras — 400 ohms, YW-watt.

Ry — 400 chms, 10-watt.

Rs, Re — 3000 ohms, 20-watt.

L; — 30turns No. 24 enamelled,
close-wound, on Ti-inch
diameter form. Cathode
tap 10 tarns from bot-
tom. fIn Hammarlund
ECO-160 unit.}

Lz — 60 turns No. 24 enam,,
close-wound, on 7¢-inch
diameter form. {Ls and
Ciz in Hammarlund
ETL 80 unit.}

Ly —17- {J.h 36 wrns No. 28,
close-wound, on %4-inch

form, with mning plug
fHammarlund No.
G014},

L: — 3.5 Mc.—38 turns No. 24,
length 154 in., diam. 115
in. link 11 turns.

7 Mc—18 turns No. 20,
length 114 in., diam. 114
in.; link 6 turns,

14 Mc. — 9 turns No. 16,
Ienglh 114 in., diam. 114

; link 4 turns.

Ls — l‘S henrys 150-ma.

Ti— 300 volts d.c. at 100 ma.,
with rectifier and 6.3-
volt filament windings.

81 — S.p.s.t,, low-capacity type.




24 The

HAMMARLUND

denser removes all traces of r.f. and
permits clean keying.

The voltages to the plate and sereen
grid of the 68]7 are regulated, the
screen by a VR-105 and the plate by
a VR-150. The screen voltage, being
more eritical, has compound regulation
and consequently a high degree of
voltage stability is obtained. The 65]7
proved to be the best tube for the
purpose since very little output was f
required. In this particular case con- |
necting the sereen and suppressor to-
gether proved beneficial.

The output of the oscillator is tuned
to 3550 ke. with a fixed tank cirenit.
Unless the entire unit is to be operated 4
on the high-frequency portion of the ¥
80-meter c.w. band, or the 75-meter &
‘phone band, this cirenit will require
no adjustment.  Tuning it 10 3550 ke
permits operation over a very wide portion
of the c.w. band and all of the 40- and
20.meter bands.

Buffer Multiplier

The second tube in the line-up is a 65K7,
operated as a fixed-tune amplifier-doubler.
Ite plate circuit is resonated to 7050 ke.
with a permeability-tuned coil. Once set,
thig coil requires no adjustment regardless
of the output frequency.

It may seem unusual to tune this circuit
to 7050 ke. and expect the amplifier which
follows to operate in the 3.5-Me. band, but
that is exactly what happens. The 807
can be operated on the 80-meter band with
efficiency as great as. il not greater than,
that obtained when it is operated on the
20-meter band as a doubler. Sufficient r.f.
excitation gets by Ly to make the amplifier
work efficiently over the complete 80-meter
band. The 807, of course, is a straight
amplifier on 7 Me.

Output Stage

The output of the 807 is relatively con-
stant over any one hand and is approxi-
mately the same on all three. A careful
cheek of the 807 grid current showed that
ample excitation was present al any fre-

quency in the 40- or 20-meter bands and
over two-thirds of the 80-meter c.w, band.
For maximum output in the high-fre-
quency portion of the 80-meter c.w. band,
or the "phone band, it is necessary to make
a slight adjustment of the oseillator out-
put cireuit.

The amplifier plate cirenit when loaded
to the normal 60 ma. by an antenna or
another amplifier requires no adjustment
over an extremely wide range of frequency,
although a separate control is available on
the panel to touch up this cirenit when ne-
cessary. The plate current of the 807 is
a fairly good indication of how the rest of
the outfit is working. A 0-100 milliam-
meter is connected permanently in this
cireuit.

Returning to Ly, the permeability-tuned
voil, we would like to point out that slight
changes in value might disrupt the opera-
tion of the entire unit. For example, in
one unit built up experimentally it was
desired 1o increase the excitation for the
807. Omn the assumption that the grid
leak, K. was absorbing some of the output
of the 65}\?, an r.f. choke was II]HI'!'.II n
series with the leak. The excitation went
up on 40 and 20 meters, but the circnit no
longer passed suflicient r.f. at 3.5 Me, 10
give satisfactory operation. Removing

=

start., Frequency
3.5 Me.

Fig. 2— Drift 72 b
characteristic of z 1000
the oscillator 30 |
unit, measured
_)rro:rl a cold i —F1000

o |
}
O
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the choke permitted normal operation.

On 7 Me. a tendeney of the 807 to oscil-
late with the key open in oscillator keying
was overcome by connecting a 20-0hm re-
sistor in series with the sereen.

Although not shown in the photograph,
additional terminal strips have been made
available to provide external grid bias—
we believe this is a worthwhile addition, as
it prevents oscillation in the amplifier when
the oscillator is keyed—and to connect an
external 600-volt plate supply for the 807
in cases where higher output is required.

While there may be no particular ad-
vantage in the key change-over arrange-
ment, it was installed in this unit for test
purposes so that the key could be switched
from oscillator to mn‘pliﬁer under any par-
ticular set of conditions 1o determine
whether or not keyving of the oscillator was
satisfactory at all times.

Frequeney Drift

In an effort to make this unit compaet,
the power supply and all other equipment
was built on the one chassis. Naturally,
some particular conditions existed that
may not exist in some other arrangement.
For example, every experimental unit
built up proved to have ample stability
and low frequency drift, although there
was occasionally hum modulation in the
carrier and in some cases the Keying was
not clean. In all cases, it was found ne-
cessary to by-pass the oscillator heater
right at the tube to clear up hum modula-
tion and coupling between the input and
output circuits, With the addition of this
condenser, complete isolation was achieved.
The output circuit can be tuned through
resonance, loaded or unloaded, and there
is abgolutely no change in the oscillator
frequency.

The frequency drift encountered in this
particular unit was mostly caused by the
heat radiated by the power transformer
and rectifier tube. If the power supply
were not contained in the cabinet, no drift
compensation would be required, although
the addition of drift compensation can be
an asset in any case.  We found that with
a 35puld, compensator the overall drift of
the complete unit shown in the photograph
was quite low. The accompanying curve
gives the result of a careful laboratory
check. Tt would he possible to use more
compensation, but it was not deemed de-
sirahle because of the danger of overcom-
pensation and a reversal of drift some time
during operation. We are of the opinion
that to have a known drift in a known di-
rection is about the safest bet.

General

It is surprising how much more effective
low power becomes when the [requency
can be varied at will. We have used this
outfit just as shown with no additional
amplification for a period of about four
oronths at W2AMN. During that time
practically the entire U. S. was worked and
the performance was really remarkable.
Of course it doesn’t pay to call CQ with
this sort of rig: our practice was to wait
for a CQ, adjust the frequency of the os-
cillator to coincide with that of the other
station, and then call when the CQ was
finished. Contacts were numerous and
operation appeared to be just as satisfac-
tory as with any 200- or 300-watt rig we
ever operated. All this took place in the
40-meter band, which is pretty crowded,

Normally, the amplifier is keyed. This
permits the “quiet™ switch, St to be used
for frequency setting, The oscillator can
be turned on and the signal checked in the
receiver without radiation from the trans-
mitting antenna.  Thus a lot of unneces-
sary disturbance is prevented. Every
v.f.o. should have some arrangement by
which the oscillator ean be turned on and
operated independently of the output am-
plifier so it will not cause interference dur-
ing adjustments. Finding a place for the
“quiet” switch seemed, at first, 1o be quite
a problem. However, a low-capacity
switch connected between the cathode and
the negative return of the tuned circuit
killed the oscillator and permitted every-
thing else to remain the same in the cirenit
insofar as current and tube temperature
were concerned.  One word of warning—
the leads to this switch should be very
short because if there is appreciable indue-
tance in the switch circuit the oscillator
will operate even though the switch is
¢losed.  1f the mechanical layout demands
that the oscillator tuning unit be mounted
a vonsiderable distance from the panel the
switeh should be operated by an extension
shaft.

No effort was made to calibrate the os.
cillator since it was operated in conjunction
with a calibrated receiver.  However, we
would suggest ealibrating it and providing
some means of checking it periodically.
Our tests have shown that a unit of this
type. if carefully designed and construeted,
will remain in calibration indefinitely, but
as a matter of precaution, even though its
calibration can be relied upon the oscillator
frequency should be checked in the re-
ceiver before transmission is attempted,
This article is reprinted in part from June
1941 QST.



26 The

HAMMARLUND

Medium Power Modulator

MATEURS il\lr‘rﬂﬁlml in |||1|u||‘. opera-
tion will find this an ideal compact
tor unit, Although it has medium
power output, when used together with an
efficient transmitter, its range should be
almost imlimited. Tt will work with either
the 812 transmitter or the 815 trans-
mitter already described. The maximum
available output of this modulator unit is
in the !ll'ighlmrluml[ of 65 watts, Natur-
ally at this level, some distortion will he
experienced, although the quality will be
satigfactory for amateur use. We mention
distortion, and we trust that the reader
will not he horrified to learn that this am-
plifier has distortion: all amplifiers have
distortion at certain levels and those that
sound excellent over the air, probably
have more distortion than exists in this
amplifier. Distortionless output can be
obtained at levels up to 30 watts. «

Fundamentally, the audio power re-
quired to modulate an RF amplifier, shonld
be equal to half the DC input of the RF
amplifier.  Twenty five watts of audio
power will completely modulate 50 watts
input, Omn the other hand, very satisfac-
tory radio-phone performance can be ob-
tained with as little as 25 or 309 audio
power. Therefore, it is reasonable to as-
sume that this amplifier can be used with
inputs of 150 watts.

The 815 dual beam power tube, was
selected for this amplifier because of its
economy and relatively high output at
low voltage. The output transformer,
T494 is adjusted for a 4500 ohm ontput
load, however, this can be changed to meet

IIIIHIIII

almost any load conditions, providing the
total power in the load circuit is in line
with our previons comments on ratio of
audio to DC power input. The speech
amplifier and driver is about the simplest
form available and is designed to work
with a l"f_\r'."-rl-'il or ather lli-r:h lrullmlum'o low
level microphone.  In the speech ampli-
fier circuit. we have a 65)7 driving a dual
triode connected in a phase inverting
cirenit, this in turn drives a pair of 6C5°s
which are used to drive the 815 outpuat
tube.

Extreme care hag been taken 1o main-
tain complete isolation in the various high
gain cireuits. The builder should be pre-
pared to adhere closely to the values speci-
fied in order to avoid trouble. A departure
from some of these values of condensers or
resistors in some of the filters, might result
i“ fPP!I-lNu'k il'"‘ il'lFlﬂ"iIil.\'.

The power supply section of this ampli-
fier emplovs a transformer with a |
tap on the high voltage winding: this
supplies negative grid voltage for the out-
put tube. Another method for ohtaining
this voltage would be 1o use separate dry
batteries, however, the method used in
this amplifier is more economical in the
long run. Two rectifiers and two filter sys-
tems are required. The 83 mercury vapor
rectifier tube is used in the ||igl| \ullug__"t'.
supply and 82 is used for the "C™ supply.
It should be noted that load resistor in the
G .-%l.lppl} is extremely low. A 1000 ohm

load resistor i= employved 1o permit good
regulation and reduce voltage drop appear-
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These views show the general mechanical layv-out
of the modulator unit.

ing across the resistor during periods when
grid current flows,

g Thisentire unitisbuiltona 17" x 13”7 x 2"
chassis with an 837" x 19" pullf'l, Tt can
be rack mounted or enclosed in a standard
cabinet. The panel contains the micro-
[Jlmnv j.'u'[\. ;_.'.:lirl control, ]Ilillf' currend
meter and ||rimair_\' switch with its associ-
ated pilot light. The output terminals are
hrnu;:}lt out at the rear of the ch:

PARTS LIST
PARMETAL

1—Parmetal Chassis, 17 x 13 x 3"
1—Black Parmetal P.mvl 19 x B and 3 /4"
1—Pair Side Brackers {I’.lrmel al}

KENYON TRANSFORMERS

l—T-494 Output trans,
1—T-507 Choke
1—T-154 Choke
1—T-153 Choke
1—T-255 Input trans.
1—T-216 Power trans.

TUBES

1—RCA 65]7

1—RCA 6N7

2—RCA 6C5

1—RCA B15

1—RCA 83

1—RCA B2

RESISTORS

1—IRC 3 meg. 1/2 watt metalized
1—IRC 1| meg. 1/2 watt metalized

wart metalized
wartt metalized
watt metalized
watt metalized

2—IRC 1000 ohm 1
3—IRC 250,000 ohms 1
2—IRC 50,000 ohms 1
1
1

1—IRC 3000 ohms

1—IRC 20,000 ohm /2 watt metalized

2—IRC 500,000 ohms 1 /2 watt metalized

1—Ward Leonard 507-249 1000 ohm
25 wan VAR,

|—Ward Leonard 507-749 25,000 ohm
100 wart VAR,

I—Ward Leonard 507-139 10,000 ohm
50 watt VAR

t—Mallory-Y 1!)!‘) 000 MP Carbon Con-
trol

(ST N NE FENY N

CONDENSERS
2—Cornell-Dub TLA 6040 4 mfds 600 V
1—Cornell-Dub KR-288 8-8 mfds 250 V
ornell-Dub EP 9081 8 mfds 450 V
2—Cornpell-Dub BR 252 25 mfds 25 V
I—Cornell-Dub BR 102 10 mfds 25 V
\—Cornell-Dub DT 651 .01 mfds 600 V
|—Cornell-Dub DT 4P1 .1 mfds 400 V

MISCELLANEOUS
S—Amphenol sockets 8 prong
2—Amphenol sockets 4 prong
|—Pilot assembly for 6 wart-110 V bulbs
l—Amphenol CL-PCIM closed ckt. input

recep.
1—Amphenol MC 1 F Mic. connecior
1—6 watt 110 V bulb
1—S. P. T. Toggle switch {3 amps)
3—5 point dummy lugs
1—Panel mount fuse holder (3 AG/
2—5mall feedthru insulators {Birnbach/
1—"Gain" Dial plate
1—HBar Knob
1—2 amp. fuse (3 AG}
2—Medium grid caps
1—A C Line cord with plug

Diagrams of the complete modulator and its power supply.
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Antenna tuning
unit which can be
used to make up
for a great many
antenna deficien -
cies. Wiring dia-
grams show how
it ean be usedwith

rariows anlennas,

RECEIVING and TRANSMITTING
ANTENNAS

HILE radio signals can be received

on almost any piece of wire, care
exercised in building a good antenna sys-
tem will pay dividends. For general broad-
cast and short wave reception, a single wire
about 75 feet long seems to give best re-
sults.  For reception on any particular
short wave band, the doublet is perhaps
the simplest and most generally used: and
it is very effective. Thiz latter type is
restricted to use over very narrow ranges
of frequency. The flat top or main wire of
the doublet should be !5 wave length long.
A convenient formula for calenlating this
length is:

468 /freq. (mc)

For example, a 20 meter antenna (14 me.)
should be 33.42 feet long. This is then eut
in the center and fitted with a special
twisted pair transmission line. In attach-
ing this type of lead-in. the two terminals at
the antenna should be separated from 12
to 16 inches, and the lead-in wires should
be spread to form a triangle having all sides
approximately 16 inches. Make sure the
better grade material is used for the lead

in. Poor quality here will result in inferior
performance particularly during damp
weather.

“Transmitting Antennas”

More complicated antennas are nsually
employed for transmitting, but here too,
the simplest perform consistently well and
it is advisable for the beginner to avoid the
complicated antennas, until he is well up
on his theory. The doublet deseribed above
is best suited where break-in or duplex
operation is desired. There is less interfer-
ence due to the feeders not radiating in or
near the operating room. When a similar
type antenna is nsed for receiving and they
are separated several wave lengths, fine
results will be experienced.

Anather simple transmitting antenna is
one with a single wire feeder. This feeder
is connected to the antenna at a point re-
moved slichtly from the center of the flat
top. Care should be taken not to create
sharp bends in the lead-in and it should be
kept well away from all trees, metal roofs,
ete. The distance from the center of the
flat top to the point where the feeder is
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14 per cent of the total length of the flat
top and is the same for each of the impor-
tant amateur bands. A single wire feeder
can be tapped on the plate coil of the trans-
mitter through a blocking condenser or it
can be coupled through a tuning unit.

Time was when nearly every amateur
used the Zepp antenna. This is also shown
in the drawing. In cases where the feeders
are an odd number of quarter waves long,
the tuning condensers should be connected
in series. An even number of quarter wave
lengthe in the feeding system requires
parallel tuning

There are many other types of imped-
anee matched antennas, but these require
technical knowledge and equipment to get
them operating properly and the beginner
will do well to use the simple forms of an-
tennag, at least until his experience fits him
for the more complicated systems. The
drawings show a number of methods for
connecting antennas and many methods
for tuning them. Most of the diagrams are
sell-explanatory or are covered in the
caption.

In many locations, circumstances will
dictate the type of antenna to use. How-
ever, there are a few simple rules which
can be followed for all locations: First,

the antenna should be well in the clear and
away from all surrounding objects. Second.
it should be as high as possible and third,
all connections should be thoroughly sol-
dered. Many amateurs prefec #12 solid
enameled copper wire. Usually this type
of wire is difficult to handle and many
kinks will remain in the wire, lmrlicu]arly
in cases where masts are not strong
enough to permit the antenna to be pulled
sufficiently tight to remove kinks. Stranded
wire consisting of 7 strands of #22 will
overcome the trouble with kinks and it is
much easier to handle. Each strand
should be thoroughly eleaned and soldered
where a joint is made. The stranded wire
works out particularly well in spaced
feeder systems where it is difhicult to main-
tain tautness.

PARTS LIST

HAMMARLUND

2—150 mmi, conds, HFDB-150-C
2—Standoff Insulators

CENTRALAB
1—Rotary Switch, No. 250%

COIL DATA
30 turns No. 14 enameled wire
2 inch diameter, spaced to a length of

3 inches.
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Diagrams of various simple antennas with which the beginner may obtain excellent

results. A& B do not require a tuning unit, while the others make use of the

unit shown on the opposite page. In figure F, the antenna can be any convenient

length. preferably a V4 wave-length or more. but it does not have to be any exact
length: the tuning unit will bring about a match.
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TRANS-
MITTER

POWER
SUPPLIES

High voltage power
supply.

A{.’l‘”(]l_(:ll there is nothing compli-
cated about this high voltage power
supply, it is important that good materials
should be emploved and care should be
exercised in wiring. The high voliage
transformer has three out-put voltages
ranging from 1000 to 1500 volts, which are
suflicient to cover the requirements of the
high voltage amplifiers described in this
book. Since this power supply feeds the
last amplifier in the transmitter. filter-
ing is not too important. A single choke
of good quality with a 2 mf. filter condenser
will provide sufficient smoothing to pro-
duce a very clear note. The filament sup-
ply in the amplifier with which this power
supply will he used, should be contained
on the chassis with the rest of the power
supply equipment. The switch arrange-
ment permits the filaments to he heated
before the high voltage is applied. This is
quite important because if the high voltage

were Lo appear across the tubes before the
filaments were heated, it is more than
likely they would be completely ruined.

PARTS LIST
KENYON

1—Rect. filament transformer
1—High voltage plate transformer
1—Amp. ilament transformer
1—Filter choke. >
1.R. C.
1—50,000 ohm, 75 wit. resistor
CORNELL DUBILIER

1—2mf. dvkanol, 2000 v,
R. C. A.
2—866 rect. tubes
PARMETAL
1—17" x 13* x 3" chassis
MISC.

2—sp. st. toggle switch
2—Plate clips for 866 tubes.

Wiring diagram for «a
high voltage power sup-
ply to be used in trans-
millers requiring a
thousand or more volis.

T-672

T-361

T-360
T-510 1250~
25V,
0A. e - — 1500 v.'}
O000 °
B66 "
z
2 MF. :
Zouov:‘*-_ Eﬁ
wm— or
866 a
'y}
FIL. L 5
B-_
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Top view of low voltage
power supply. This will
work with all transmit-
ters requiring around

400 volis.,

Low Voltage
Supply

HIS power supply can be used with

any of the low power transmitters, de-
seribed in this booklet, or the low power
stages of any high power transmitter. The
chassis used is the standard 7" x 13" x 27
steel unit and provides plenty of space for
the various parts, Since most of the parts

of a power supply become quite hot during
operation, it is important to provide ample
ventilation. 1Jo not crowd the parts or
mount them in an unventilated container
or cabinel.

While filtering is more important in low
power stages, this supply with it single
section filter provides suflicient smoothing
to produce a clean, erystal clear note from
any good transmitter. Remember! it isn’t
always the fault of the power supply when
the note sounds bad. Spurious oscillation
due to poor degign of the transmitter can
do more to spoil a signal than even the
poorest filter. The single choke with input
and outpul condensers will produce excel-
lent results if not abused by overloading.

The transformer contains all windings
for filament and high voltage. With con-

Drilling dimensions for
the low voltage power
supply. Sufficient fil-
tering is obtained with
one choke and two con-

e
E
o
E
-
2
5]
o= |

densers.

denser input to the filter, a full load voltage
just about equal to the 400 voltage rating
of the secondary of the trangformer. With
condenser input it is advisable not to use
a mercury vapor rectifier. The 523 gives
the best results. One very important part
of this power supply is the fuse. by all
means include a fuse in every power supply
you build, it costs very little
big dividends. Even if it only saves a tube
in case of overload due to a short circuit,
you will be way ahead in dollars and cents.

and will pay

PARTS LIST

HAMMARLUND
1—5-4, d-prong socket
LR
1—20,000 ohm, 50 war resistor
AEOROVOX
2—8 mf. $00 V. electrolytuc conds.
STANCOR

1—Plate-fl, transformer No. P-4081 (see
_text for rating)
1—Filter choke 20 H, 175 ma. No. C-1410

R.C.A.

1—57Z3 wbe
MISC.

1—Toggle switch
PARMETAL
1—7" x 13" 2" chassis
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