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OPERATING INSTRUCTIONS FOR

2K-2 LINEAR AMPLIFIER

The 2K-2 Linear Amplifier is a one stage amplifier designed for SSB,
CW, FSK, and AM operation with any exciter capable of 80 to 160 watts
PEP output. The 2K-2 is capable of maximum legal input on the amateur
bands from 3.5 to 29.7 megacvcles. In addition the amplifier can be
operated on frequencies outside the amateur bands. On freq.uencies far
removed from the amateur bands, it may be necessary to re-tune the ap~
propriate cathode-pi input module. These plug-in modules are located
adjacent to the 3-4002 tubes and carry the individual band designations

10 through 80 meters.

The 2K-2 is a one piece floor console consisting of a complete RF
deck and a separate power supply chassis. The amplifier is normally sup-
plied for operation from a three wire 220 volt 50-60 cycle circuit. The unit
can quickly be adapted for operation from 110 volts 50-60 cycles by re-
wiring the terminal block mounted on the right front corner of the power
supply chassis behind the console front door. Both connections are

pictorially depicted elsewhere in these instructions.



INSTALLATION
Remove the 2K-2 console from its shipping carton and place it upright
near its intended operating position. Inspect it for any signs of damage in
shipment. The 3-400Z tubes and their air system chimneys have been re-
moved from the amplifier for shipment and must be installed prior to opera-
tion. To accomplish this installation, remove the perforated wra p-around
cover from the RF deck by taking out the six screws (three on each side) on
the bottom of the side panels and which hold the cover in place. It is also
necessary to remove the two flat Phillips head screws on the top front of
the cover and which fasten the cover to the panel trim. When all eight
screws have been removed, grasp the cover firmly and spring outward on
the bottoms of the two side panels so that the cover can be lifted free of
the amplifier proper. It may be necessary to insert a large screw driver
between the wrap-around and the chassis itself in order to free the cover
sufficiently for removal. Now remove the interior top shield which can be
identified by its square perforations and which is held in place by nine
flat head screws. Loosen these screws so that the shield cover can be

slipped in the keyed retaining holes and lifted from the amplifier.

The 3-400Z tubes can now be inserted in their respective sockets which
are located at the left rear of the amplifier compartment. Next set the air
system chimneys in place making certain that the pyrex cylinders are
pushed down flush against the chassis and are inside of and firmly gripped

on the outside of the glass by the spring clips mounted on the chassis for



this purpose. Exercise care to ascertain that all of the clips are on the out-
side of the glass chimneys. When the chimneys are in place visually check
to be certain that the formed tops of the chimneys allow at least 1/4" clear-
ance from the envelope of the tube so that the air can circulate freely from
the bottom to the top of each tube and thus aliow the air cooling system to
operate as intended. Now fasten each individual plate lead to its appropriate
anode connector. The 3-400Z tubes are shipped with their anode connectors
in place so it is necessary only to remove the flat head screw in the top of
each connector, gently flex the parasitic choke and plate lead until the
mounting hole in the plate lead is positioned precisely above the screw hole
in the anode connector. Now re-insert the flat headed screw, tightening

it firmly so as to make a secure electrical connection between the plate lead
and the anode connector. Do not, however, exert too great downward pres-
sure on the anode connector since such excessive pressure might result in

a hair line fracture of the glass envelope where the anode support enters

the envelope.

At this time, visually check the cathode-pi plug-in modules. There are
tive of these modules labeled respectively 10, 15, 20, 40, 75~80 and they
are located in a line directly adjacent to the 3-400Z tubes. The object of
a visual check is to see that they are firmly seated, each in its own socket

and have not been dislodged in shipment,

The top internal shield may now be returned to its original position



and secured in place with the nine flat head screws. The outside wrap-
around cover may be left off until the amplifier has been fully connected

and tested.

The various inter-connecting cables may now be attached to the ampli-
fier. These are three in number.

1. The coax lead to the antenna should be plugged into the SO-239 RF
output connector on the lower left of the rear apron of the amplifier (when
‘looking at the back panel from the rear). A PL-259 coax plug is provided
in the amplifier accessory kit in case the antenna lead of the station does
not already use such a plug.

9. The black RG-58A/U input cable can now be fastened to the BNC
input connector on the rear of the amplifier. The other end of this cable
is terminated by an RCA phono plug. This should be inserted in the RF
output socket of the exciter. The RCA phono plug is the proper plug for
use with the Collins "§" line or KWM-2. If the exciter does not use such
an output RF socket, it may be necessary to change this plug to the proper
matching plug or to use an appropriate adaptor.

3. The grey relay conirol cable may now be plugged into the RCA
phono receptacle on the rear panel of the 2K-2. This cable provides for
the actuation of the amplifier in the transmit condition. It requires only a
shorting relay contact. IMPORTANT! Do not apply any voltage to this

relay control circuit since the amplifier's internal relay is actuated by its
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self-contained 12 volt DC relay supply. When used with the Colling "S"

line or KWM-2, this relay cable can be plugged directly into the socket marked
"Antenna Relay." When the 2K-2 is excited by a driver unit other than Collins,
it may be necessary to consult the circuit diagram of the exciter to find an
available unused relay contact which is normally "open" in the receive con-
dition and is "closed" in the transmit condition. All current SSB transmitters
and transceivers have such a relay contact available for amplifier control, and
most have the contact available at a terminal or plug on the.back panel of the

exciter.

The power cable of the 2K-2 may now be connected to the AC mains by
means of the heavy three-wire power cord. The amplifier comes from the
factory connected for three-wire 220 volt 50-60 cycle operation. Select a
three prong plug which matches the power receptacle at the operating position
and fasten the plug to the amplifier's power cable, taking great care to deter-
mine that 220 volts is applied to the black and white wires and the neutral

lead is connected to the green wire of the power cable. DAMAGE TO THE

AMPLIFIER CAN RESULT IF THE GREEN WIRE IS CONNECTED TO ONE OF THE

220 VOLT LEADS.




115 VAL.

220 V.AC.



OPERATION

To place the amplifier in operation, set the band selector switch to
the desired band and set the tune and load controls to the calibration
readings for the indicated bands as shown on the final test sheet on the

last page of these instructions.

When the amplifier is not turned on, its intarnal relay automatically
connects the output of the exciter into the antenna transmission line.
Without turning on the amplifier, tune and load the exciter in its normal
fashion directly into the antenna. Then place the driver in stand-by position.
Now turn the 2K-2 on by pushing the red power switch to the left of the
legend "Push To Operate." This red button should now be illuminated and
the dial lights should come on. Look down through the top cover perforations
to verify that the filaments of the 3-400Z tubes are lighted. Listen for the
whisper sound of the blower to be certain that it is operating and place your
hand directly above each tube to make certain that air is circulating in the
cooling system. Place the multi-meter selector switch in the P.A. Volt
position. A reading between 280 and 320 should be cobtained indicating high

voltage of 2800 to 3200 volts.

Some operators not familiar with tantalum plate power tubes may be
apprehensive when the anodes of the 3-400Z tubes show color. Such appre-

hension is unwarranted. The 3-400Z2 tubes will show noticeable color even



with resting current. They will show a dull cherry red with 400 ma. plate
current and will show a bright incandescent orange color at 800 ma. The
tubes when so operated are well within their rated operating limits and no
damage will occur, provided the tune control has properly dipped the plate
current. Do not operate the tubes with 800 ma. current in an off-resonance
condition, and do not operate them even at 400 ma. for long periods of time

in an off-resonance condition.

Now place the 2K-2 multi-meter switch in the P.A. grid position.
Without applying RF drive to the exciter, actuate the push-to-talk switch of
the exciter so that the amplifier relay operates to the transmit mode. Check
the amplifier plate current meter at the upper right hand corner of the front
panel to verify that the 3-4007 tubes are drawing current. With normal line
voltage and with no RF drive applied, the resting current of the two 3-400Z
tubes will be about 120 to 180 milliamperes. Place the exciter in operation
and gradually apply carrier, increasing the drive until t_he multimeter of the
2K-2 indicates 100 to 125 ma. grid current. Quickly check the plate
ammeter and adjust the tune control for lowest dip, indicating resonance. If
the load condenser is properly set, the plate ammeter will show a reading of
400 ma. If the current is less than 400 ma., increase the load tuning dial
slightly. If it is more than 425 ma., decrease the load tuning contrcl slightly.
Each time the load control is changed, re-dip the tuning control since the
exact resonance point on the tuning control is affected by a change in the

setting of the load control. Also check the grid current reading to verify that



it remains between 100 to 125 ma. If it has changed, readjust the output of
the exciter until the reading on the amplifier grid meter is once again in the
proper range. It may be necessary to repeat this series of tuning and loading
adjustments several times until the desired readings of 100 to 125 ma. on

the grid meter and 400 ma. on the plate meter are obtained. These readings
should be attained plus or minus 5 to 10% and are not critical values. It will
be noted that the higher the frequency band, the more precisely the load and
tune adjustments must be made and conversely, the lower the frequency band,

the broader.

The exciter output may now be increased to maximum. With such full
drive the plate meter should advance to 800 ma. or more and the grid current
to 250 ma. or more. Neither reading is a critical function. Do not leave
the amplifier in the full drive, full load mode for more than a few seconds at
a time. The procedure is intended for test purposes to verify peak power
conditions. It is appropriate to note that in the reduced drive {(100-125 ma.
grid current) state as just described with loaded plate current of 400 ma.,
the plate meter dip is quite sluggish. This condition will be exaggerated
if at the same time the load control is at an over-coupled setting. If, there-
fore,the operator experiences genuine difficulty in determining the dip point,
he should retard the load control until it is in an under-coupled condition at
which time the plate dip will be sharper and more easily identified. The load
control can then be gradually increased once more until the properly coupled

condition of 400 ma. as described above is once again obtained.



It probably should be noted at this point also that once the operator has
familiarized himself with the perfermance of the amplifier and feels confident
of his various resonance and load calibrations, he may adopt a convenient

and effective alternate tuning method, namely "Tune for maximum output. "

This is accomplished by applying RF drive to the amplifier with the
multi-meter switch set to the FWD.PWR. position. Then simply adjust the
tune and load controls for maximum amplifier output. At this point, the

various operating parameters will automatically be properly adjusted.

The exciter may now be placed in operation on SSB. Under normal opera-
tion with speech the plate meter will peak at about 400 ma. , and with the
multimeter switch set to P.A. grid, the grid meter will indicate peaks of
50 to 100 ma. To avoid exceeding the FCC legal power limitation of one
kilowatt metered input which is two kilowatt PEP input, the operator may use
the familiar calculation of voltage times current -- voltage being the reading
indicated by the multimeter in the P.A. Volt position and current being the
reading in amperes of the plate meter on voice peaks. According to FCC regu-
lations, it is necessary also to include the plate input of the final stage of
the exciter when making such computations, since a part of the driving power
is fed through to the antenna by a grounded grid amplifier. Depending on
the line voltage at the operating position, maximum legal input will normally

be found to exist with a voice peak meter reading of slightly less than 400 ma.
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If it is desired to operate AM linear, the amplifier should be tuned and
loaded as previously described, then for actual operation the drive should
be reduced once again to 100 ma. at which pecint the linear will operate at

one kilowatt input and an AM linear output of about 350 watts.

The 2K-2 will, of course, operate CW at its full two kilowatt rating.
To operate the unit on CW most efficiently at the FCC allowable one kilowatt
input, tune and load the amplifier as previously described. Do not, However,
reduce grid drive. Maintain the full 250 to 300 ma. of grid drive and reduce
power by retarding the load control until a maximum of one kilowatt input
is obtained. Remember that during this reloading adjustment the tuning con-
trol must be re-adjusted for lowest dip. Power output in this condition will be

in the 600 watt range.

The operator will note that the multi-meter switch has positions for RF

output "Forward Power" and "Reflected Power." After all previously des-
.cribed adjustments have been completed, the switch may be placed in the
"Forward Power" position and the concentric knob adjusted for full scale read-
ing. When the switch is placed in the "Reflected Power" position the SWR of
the antenna system may be ascertained. If the SWR of the antenna is good
there will be almost no reflected power. Most properly adjusted antennas
will result in a reflected power reading under 100 and in no case should the
amplifier be operated into an antenna with a reflected power reading of more
than 200. If there is any real question in the operator's mind concerning the
SWR of his antenna, the SWR can be measured with the output of his exciter
before the linear is placed in operation.
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