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Signal to Noise Ratio of the
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... a simple modification for a remarkable improvement
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T H E Gonset Communicator is certainly one
of the most versatile pieces of ham equip.

ment ever mass produced. I've used mine just
about everywhere and really enjoyed it. But,
a s probably happens to most engineers, the day
comes when a professional look comes into the
eye and some ser ious thought is g iven to hot­
rodd ing it. This may be a na t ural phenomenon,
cr it may be a de layed result of readi ng about
417A converters and parametr ic amplifiers.

My Two Meter Communicator II I was placed
u pon the opera ting table, d isemboweled, and
a n autopsy performed on t he front end. It
became obvious that the destgners knew what
t hey were doing- and that a ma jor revision was
not practical. There wasn't room inside for a
parametric and it would be awkward to mount

it outside, so I looked further. An easy way
out came to mind: a better tube for the re­
ceiver's front end. The resulting improvement
was beyond all expectations so I'm passing this
along for the rest of you to try.

Since \Vor ld \Va r II, t here has been an
ever increa s ing pr-essure on tube des igners for
imp rovements because of t he great and g row­
ing complexity of electronic equipment of all
sor ts and the competition of transistor s . T ube
designers have met this challenge and, even
though there has been no r eal break-through in
electron tube theory, there has been many
st a r tl ing new developments in design tech­
nclogy.

RF Tubes

Better performance of r f am plifie rs was
brought a bout in recent years by miniaturiza­
tion a nd improved electrode design by modi­
ficati on of prototype st r uct ur es. The cascode
circuit, such a s in the Communicator III front
end, employing two st a ges of triode amplifica­
tion with a spec iall y designed double triode
tube seemed to be the culmination of engineer­
ing effort for garden var-iety equipment.

A good rf tube should have a high-gain
bandwidth product and low noise which is a
result of high transconductance, low inter ­
electrode capacitances a nd low noise resi st a nce,
In tube design this mean s closer spacing of the
grid to t he cathode for h igher transconductance
and finer g rid wires to hold capacitances and
noise to low values, A practical limit is reached
where the grid wires become so fine that they
can no longer adequately suppor t themselves
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and the spaci ng is too close for reliable ser v­
ice without shor ts .

One approach to t he grid problem is to su p­
port t he grid wires on a rigid frame, thus, t he
grid wires t hemselves do not have to suppo r t
t he st r uct ure. Th is is called a frame-grid tube
(See F ig. 2). With this t ype of construction
it is possible t o cut t he diameter of the grid
wires to one half that of the convent iona l tube
and a lso the grid may be moved closer to t he
cathode.

A New Tub e for the Communicator

One of the fra me-g r id tubes that is now
r eadily available is t he CBS ECC88 /GDJ8. It
is a double triode designed for cascode ampl i­
fier ser vice. It will replace ma ny conventional
American tubes in t his class of operation and
provide super ior per for mance.

The ESS88/6DJ8 is tailor made to improve
performance of the Communicator III fro nt
end. It has a transconductance of 12,500
e mhos in typical operation with 90 vo lts ap­
plied, while t he 6BZ8 originally used in t he
Communicator III has a transconductance of
on ly 8,000 «mhos with a pla t e voltage of 125
volts. T he lower plate vo ltage of t he ECC88
indicates lower noise output. I n compariso n,
if the voltage of the 6BZ8 were lowered t o
90 volts to reduce n oise its tran sconductance
would drop down to a bout 6500 «mhos. In ad­
dition, t he ECC88's fra me-grid s t r ucture with
its fi ner grid wires r educes elect r on shot n oise
caused by the random impact of electron s
against the grid wir es .

To see what adj ustments were necessary
fo r subst it u t ion, when the characteristics of the
ECC88/6DJ8 were compared to t hose of the
6BZ8 it showed that only the plate vo ltage had
to be adj usted to obtain p roper operating con­
ditions. In other words, shif t ing the pla t e to
a lower voltage brought all ot her pa r a meter s
in li ne so that the grid biases were properly
Class A without further adjustment. (Type
GBZ8 operates at Class A with 125v plate,
- 1.0 volts grid, and 10 rna plate current. Type
ECC88 operates with 90 volts plate, - 1.3 volts
grid, and 15 rna plate current.)

Reducing the voltage of each sect ion of the
tube was simply accomplished by inser ting one
ser ies resistor of 1200 ohms into the B plus
power lead. This takes care of both sect ions
of the tube as they are in ser ies in the cascode
circuit (See Fig. 1) .

One unexpected difficulty a rose in t hat in­
st abili t y a nd oscill a t ions occurred in sever a l
places of the band. This was due to the slightly
higher capacity of the ECC88/GDJ 8. T he r eso­
nant frequency of t he plate to cathode con­
nected neut r a lizing coil (LI02) with the in­
ternal tube capacitances must be lower than
the rece iver frequency. T he instable condition
was easily rectified by reducing the size of
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The ECC88/ 6DJ8 hig h- gai n twin triod e with
true frame-grid construction is now available
from C BS El ectronics, ma nufact uring d ivi sion
of Columbia Broad casting Syste m, In c. The
g rid itself is shown to t he left of the t ube.

coil LI02 to about one half of its or ig ina l
s ize. L I02 can be located going through the
shield between t ube socket pins 3 and 6. Either
wind a new coil of 4-turns and :JA inch dia meter
or cut the original LI02 . Further adjustment
ma y be necessary by s t r et ching t he sha pe of
the coil until no spurious oscillations are de­
tected when tuning over the enti r e 2-meter
band.

After these changes are made and the Com­
municator reassembled, t he inte rs t age r f t rans­
former should be peaked with the rf trimmers
accessible t hrough t he two front holes in the
bottom of t he case.

The noise level with the new t ube is so m uch
lower than originally that it may be a lit tle
diffi cult to tune to maximum on the noise level.
If a noise generator is not ava ilable, then an
incoming sig na l may be u sed, pref erable a
s t eady low level s igna l. It shou ld be unneces­
sa ry to touch the input st ag e as it is an un­
t uned-br oadba nd circuit t hat is effected very
li ttle by slight differences in input capacity
between the original t ube and t he new tube.

The com pleted conversion is so good from
the noise st a nd point that most of the remain­
ing noise is gener a t ed in the conver t er st age.
It would now be appropriate to work out a
reduction of noise in this area. 73
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