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The 6146 Family of Tubes

by Glen E. Zook, K95TH

The maost used final amglifier ke of of times, the 4146

Probably the mast used tube of all times in
the Final omplifier of "boat anchar"
transmitters is the & 1 46. From the early 1950s
until at least the 1980s, the 5146 found its
way into virtually every manufacturer's line of
transmitters. |n fact, during the early 1960s
RCA had o series of adverlisements on the
back cover of QST that listed a different
manufacturer's equipment that used the 6144
each manth,

There are actually three distinctive variants
of the basic 6148: The 8148, 41444, and
&148B, It is unfortunate that the 61448 was
called the 1466 for itis reclly o different ube
fram the first twa, Primurﬂy the difference
between the "plain" 8146 and the 41444 15
the mokeup of the heater ("filament"]. The
&1464 has what RCA calls the "dark heater”
This "dark heater” is suppased to be more
resilient to vibration, work well ot a larger
"range" of voliage, etc. Otherwise, the 6144
and the 41444 are the same tube.

In mic-1%64 RCA introduced the 41448
withthe "claim" of 33,33 percent higher pewer
input than the 4144 / 41464, Alsa, it was
"elaimed" that the 81468 could be diractly
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substituted for the earlier tubes. The 6144 /
&1464 had & maximum rated power input of
P00 watts for CW and 55B operation and the
41448 had a rating of 120 watts for the same
emissions, You can see this in the aftached
copy of their ad from the September 1 964 issue
of QST.

Many armateurs are aware that the military
"ruggedized" version was designated the
&145W [l will get to these tubes o bit later).
However, RCA also infroduced in the early
12605 the 8298 wube for use in commearcial
mobile equipment. The 8298 is just a "hefier"
&1464. Motorola, General Electric, and quite
a number of other commercicl Fiv equipment
manutacturers used these tubes in all sarts of
Ftt communications equipment for both law
bend [30-50 MHz) and high band {1508 -
172 MHz). When the 41468 was introduced,
RCA "announced" the B298A cammercial
equivalent of the 81448, In fact, mast of the
RCA &1 448 tubes were "cross branded" with
the 82984 number in addition to the 61458

Those companies whowere manufacturing
4144 series tubes for the military changed
from the "plain” 6144 to the 61444 to the
41466 as the military decresd. However, oll of
the tubkes manufactured undermi“far}' contracts
were known os 6146W and, to my knawledge,
nathing wes done tewards marking the tubes
as being equivalents of the 8146, 1464, or
£146B. The anly way oftelling is from the "date
code" which is printed on each tube. Different
manufacturers changed ube bypes af differant
tirmes. Also, [know a?na "master list" telling an
what dote a particular monufacturer changed
fromthe 146 tothe &1 46A o the 81468, The
onby "sure” way to know ifa particular 6144W
is of either the 6146 or 61464 type is to look
for @ "code date" of befare 1944 since RCA
intreduced the 41448 in the middle of that
year, Hawever, some monufacturers did not
startmanufacturing 41 44B equivalent 61 446W
tubes for at least a year ofter RCA introduced
the 41 44B.

RCA "claimed" thatthe &1 4468 was directly
interchangechble with the earlier members of
the 6144 family. Unfortunately, this did not
hald true in most coses. Collins, Heath, and
probably other companies, at first issued
various documents saying that the use of the
&144B in their equipment was "fing”. But, this

soan proved otherwise!

Far examples, when the 41 448 was used in
the Collins 325-1, 325-2, 328-3, 328-3A,
KWMA-2, and KIWM-2A itwas discovered that
the components in the neutralization circuitry
"burned up" in a very short amount of time.
Thus, Calling had to retract the statement that
itwaos "OK" to usa the 41 48B. Then, due to the
fact thaot the United States military
establishment wanted to "stondardize" on the
S146W equivalent of the 6144B, the
neutralization components had to be
redesigned to allow the 81468 to ke used.
Fartunately, these chnnges did not affect the
use of the earlier 6146 and 4146A in those
transmitters manufactured to use the &144B.
All three types of tubes may be used without
any problem in these transmitters.

Replacing the &146 / 61484 tubes with
&1 448 types often results in spurious emissians,
parosific oscillations, etc. This is due to the fact
that there are different bias requiremens,
different inter-electrode copaocitances, etc. of
the 6144B versus the other two. It is often
difficult fo neutralize 61446 tubes when used
inploce otthe 8146 / 41484, Fneutralization
can be achieved, often it lasts for just o few
minutes befors the tubels) goss into oscillation,

If one insists on trying the 1468 tubes in
place atthe 6144 / 41444 types, the vary first
thing ta da is fo neutralize the final amplifier.
If it will net neutralize, then the 61448 tubes
shauld immediately be replaced with the older
type tubes. If it does neutralize, then the
neutralization should be "waotched" for several
hours (even days) of operation. If the
neutralization changes, then the 41448 tubes
again should ke replaced with the 8146 /
41444 series, If the neutralization remains
constant after several days, then use of the
&144B is fine in that particular transmitter.

I have, in my shack, o number of transmitters
that use the 8148 / A146A type of tubes
These include Collins 325-1, 325-3 [zarlier
maodlel before the neutralization was chonged);
Heath Apache, DX-100, DX-35, 5B-401, SB-
110, Seneca: Johnsen Pacemaker; and other
transmitters s well. Every ane of these is much
"happier" with the 6146 / 6146A family of
tubes. In addition, | have owned transmitters
like the Knight T-150 and T-150A that use the






