THE LOADBOX — A POWER-INDICATING
DUMMY ANTENNA

By Philip E, Halfield, W9GFS*

HIGH-QUALITY SIGNALS from amateur
transmitters are more important today
than ever before, but with today’s
crowded amateur band conditions, on-
the-air testing is frowned upon. Thus,
a dummy-antenna load is a necessity
in the amateur station.

The LOADBOX is a modernized ver-
sion of one of the dummy loads de-
scribed in an earlier issue of G-E HAM
NEWS*, It features complete shielding
to reduce radiation and an internally
mounted RF ammeter to allow compar-
ative power readings.

It is built in a 4x5x6-inch aluminum
utility box. An unpainted box was
used, since good contact between the
body of the box and the covers will
decrease unwanted radiation. The
covers furnished with the box were
replaced by covers cut from perforated
aluminum sheet (Reynolds Home Alu-
minum) to assist in cooling the resistor
assembly. Additional sheet-metal screws
were used to assure good contact be-
tween the covers and the body of the box.

The resistor assembly consists of ten,
non-inductive, wirewound, 500-ohm, 10-
watt resistors connected in parallel to
give a nominal resistance of 50 ohms.
Two copper disks (see photos) were
used to parallel the resistors. Copper
connection straps were fastened to the
center of the disks with machine screws
and solder before the resistor assembly
was made. The resistor leads were
slipped through the holes around the
edge of the disks, soldered, and eclipped.
One strap was used to connect the
resistor assembly to the bottom of the
aluminum box and the other to connect
to the RF ammeter, as shown in the
schematic diagram,

The RF ammeter is mounted on sup-
ports inside the box with the face
visible through the screened hole on
the front of the box. The meter used
in this model has a 0—1.5-ampere
range, which allows power inputs up
to approximately 110 watts.

The front of the box also carries the
input coaxial connector and the vari-
able capacitor used to compensate for
the reactance of the resistor assembly.

The resistor assembly may be com-

pensated by connecting the Loadbox,
through an SWR bridge, to a source of
RF and adjusting the variable capaci-
tor on the front of the box for a null
indication on the SWR bridge at the
center of each band on which the Load-
box is to be used. Marks may bhe made
on the front of the box to allow reset-
ting of the capacitor.

In operation, approximate power
being dissipated in the load may be
calculated by squaring the reading of
the RF ammeter and multiplying by 50.
However, the Loadbox is most useful
for determining whether changes in a
piece of equipment increase or decrease
the power output. This is difficult to do
with a lightbulb load as most of us are
unable to “remember” the intensity of
a lightbulb between tests.

The resistance of the model illus-
trated was measured from 1.7 to 50
Me. The results are shown on the curve.
From this it can be seen that some
error in calculated power output will
prevail at all frequencies if a resistance
of 50 ohms is assumed, but that the
error will increase sharply above 30
megacycles. However, this does not
affect the usefulness of the Loadbox
as an indicator of relative power at a
given frequency.

Although the nominal rating of the
resistor assembly is 100 watts, powers
as high as 300 watts may be dissipated
for short intervals. However, if this is
done the RF ammeter must have the
proper range and the overload should
not he applied for more than omne
minute, followed by a fifteen minute
cooling-off period. Cooling may be
assisted by using a fan or blower to
move air through the perforated covers
of the box.

For maximum convenience, the Load-
box may be connected to the trans-
mitter through one position of a coaxial
cable selector switch (B&W Model
550A, or Waters Mfg. Co. Model 335)
which also selects the “live” antennas.
So, whenever you test out your trans-
mitter — even for only a minute or
two — connect it to the Loadbox and
prevent needless interference to other
stations.
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PARTS LIST—LOADBOX

A.._...0—1.5-ampere RF ammeter, internal ther-
mocouple type.

C.....5—50-pf. miniature variable {(Hammarlund
HF-50, or equivalent).

o.....Chassis-type coaxial cable jock (SO-239).

R._._Ten 500-o0hm, 50-watt non-inductive resistors
{Sprague 10-NIT).

Box__._ Aluminum utility box, 4x5x6 inches, covers
on 4x6-inch sides (Bud AU-1029),

o

applied onto the primary of T, and
thus producing excessive transient volt-
ages on the 1N1695 diodes in the bridge
rectifier.

The headphone jack (Jz) cuts off the
internal speaker — mounted inside the
top of the cabinet — when headphones
are plugged in. Provision is made for
an external speaker to be connected to
terminals 1 and 2 on the terminal board

(TBy). It remains in operation even
when the headphones are plugged in.
These connections also can be run to
the speaker muting circuit in a single
sideband transmitter with which the
receiver is used.

Muting of the receiver while a com-
panion transmitter is operating is
accomplished by opening the circuit
between connections 2 and 3 on the

SIDE VIEW of the Loadbox, showing how the
bank of resistors is connected in parallel, and
the copper strip leads between components.

PANEL VIEW OF THE LOADBOX, showing the
calibrated settings for the reactance-cancelling
capacitor for different bands. Note wire screen-
ing over RF ammeter openings.
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FOOTNOTES
|See ''Technical Tidbits — Using Resistors as RF
Loads,'" G-E HAM NEWS, January-February, 1951
[(¥el. &6, Mo, 1), for details.

*W9GFS is a technical data engineer with General
Electric’'s Receiving Tube Department, Owensbora, Ken-
tucky. He is author of a number of articles in QST,
Popular Elecironics, Electronics Werld, ond G-E HAM
NEWS.

terminal board, and thus biasing the
6BZ6 RF amplifier tube to cutoff by
applying high positive voltage on the
cathode.

MECHANICAL DETAILS — The construction,
alignment and operation of the KCS
COMPACTRON amateur band receiver
will be covered in detail in the follow-
ing issue of G-F HAM NEWS, Spring,
1963 (Vol. 18 No. 1).



MNEW MOBILE transmilting tubes by General
Electric are: (left to right) 8156 21-walt beam
pentode compactron; B106 beam pentode multi-
plier-driver; 8102 triode-pentode for ftripling
and modulating; and the type 7984 compactron
46-watt beam power amplifier. Designed spe-
cifically for relioble and economical equipment
in the 175 Mc. range of commercial communi-
cations, the 7984 and 8156 feature high power
output at moderate plate voltage, compact size,
short internal leads, multiple base-pin connec-
tions for positive RF grounding of cathode and
screen-grid elements, and 13.5-volt heaters
which operate directly from 12-volt auto elec-
trical systems.

Complex or Simple? . ..

constructed amateur radio equipment.

“diet" of arficles. |See Movember-December,

We feel that with articles like the KCS receiver and LWM-3 trans-
ceiver,! we are helping to advance the “state of the art” in home-
We have shown
equivalent of fine commercial equipment can be constructed at home.
And, we estimate from mail received that at least 400 to 600 SSB
transceivers similar te the LWM-3 are being constructed, and many
more SSB exciters are being converted to include transceive operation.
However, for those who like simple projects, we publish shorter articles
too, like the LOADBOX in this issue, and thus provide a balanced

FOUR NEW SMALL G-E TRANSMITTING TUBES
ANNOUNCED

RADIO AMATEURS who are planning to
build new mobile equipment will find
two new compactrons, and two 9-pin
miniature tubes ideal for transmitter
circuits. All four new tubes — pictured
at the left — have been designed spe-
cifically for reliable and economical
mobile communications at frequencies
up to 175 megacycles.

The popular 6146 transmitting tube
has been compactronized in such fash-
ion that it delivers more power output
in the VHF range (at 175 megacycles)
but at the same time requires less
driving power. It bears the EIA desig-
nation of type 7984, and is rated for 46
watts output, as compared with the
rated 35 watts of the 6146 under similar
conditions.

Seated height is only 2.5 inches, as
compared with the 3.25-inch seated
height of the 6146. The saving is gain
because the 7984 has neither a composi-
tion base, nor a top cap. Eliminating
the top cap for the plate connection in
mobile equipment is advantageous be-
cause it eliminates a long loose wire
lead which is difficult to keep from
vibrating or otherwise moving about.

Maximum ratings of the 7984 in
intermittent mobile RF service, class C
telegraphy and FM telephony, are: DC
plate voltage, 750 v.; DC screen-grid
voltage, 250 v.; DC grid No. 1 current,
4.0 ma.; and plate dissipation, 35 watts.
Typical operation as amplifier at 175-
megacycles: plate woltage, 450 v.;
screen-grid, 125 v.; grid No. 1, —60 v.;
plate current, 180 ma.; screen-grid cur-
rent, 12 ma.; grid No. 1 current, 2.5
ma.; driving power, 2 watts; and power
output, 46 watts.

Another new compactron, type 8156,
is a medium power tube with 15 watts
plate dissipation. A new multiplier-

While the KCS Compactron receiver is admittedly an ambitious
project, the construction and alignment are well within the capa-
bilities of the experienced radio teur. [t bl teurs
with a good supply of parts on hand to
performance receiver at low cost. The KCS receiver also is a
“'goldmine'” of circuit and constructional ideas for thousands of
other amateurs who may not construct a complete receiver, but
who can use these ideas in equipment they now have, or are

that the

constructing,

1961, and Janvary-February, 1962 issues.

driver tube, the 8106, is rated at 6
watts plate dissipation. The 8106 can
double and drive the 7984, can drive
two T984's in push-pull, or can double
and drive a pair of 8156's. For fre-
quency tripling and FM modulator, the
triode-pentode 8102 miniature tube is
available,

Other significant characteristics are:

8156 — This beam pentode compae-
tron has four pins for connecting to
the cathode and beam plates, three
plate pins, and two screen-grid pins.
Ratings are: 600 volts maximum DC
plate, 250 volts screen grid, 100 ma.
plate current, 5 ma. control-grid cur-
rent, 15 watts plate dissipation, and
2.5 watts screen-grid dissipation. In
typical operation at 175 megacycles
with 400 plate volts, 170 screen-grid
volts, and minus 60 control-grid volts,
the tube draws 90 ma. plate current,
10 ma. screen-grid current, and 3 ma.
grid current. With 1.0 watt of driving
power, the useful output is 21 watts.

8106 — A 9-pin miniature beam pen-
tode, the tube features three cathode-
beam plate pins, and two screen-grid
pins. Maximum ratings are: 330 plate
volts, 300 screen-grid volts, 6.0 watts
plate dissipation, and 40 ma. DC cath-
ode current.

8102 — A 9-pin miniature triode-
pentode, the tube has a large cathode
cross section, and the pentode section
is rated to carry 20 ma. cathode cur-
rent. Both plates are rated at 330 volts
maximum, and 2.5 watts dissipation. In
typical operation at 125 volts, the plates
draw 12 and 13.5 ma., respectively.

These new tubes will bring higher
efficiencies to amateur radio mobile
equipment, as they are doing for com-
mercial VHF two-way radio.

‘step-up" to a higher

— Lighthouse Larry i
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