ASSEMBLY AND OPERATION OF THE

HEATHKIT "CHIPPEWA” LINEAR AMPLIFIER
MODEL KL-1

SPECIFICATIONS

Driving Power Required (mzasured at input connector on 10 meters):

Class ABI (tuned grid)l: ............. 10 watts peak.
Class C (tuned grid)l: ............... 40 watts peak.
Class AB1 (swamped grid)2: ......... 60 watts peak.
Power Input:

Class AB1 (SSB-voice modulation): . ... 2000 watts PEDP.
Class AB1 (SSB-two tone test): ....... 1300 watts.
Class AB1 (AM linear): .......co.... 1000 watts.
Class C(CW): i ittt ie et e eiiaan 1000 watts.

Notes: 1 - Less on lower frequencies
2 - Same on all frequencies
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Power Output (20 meters)3:

Class AB1 (SSB-voice modulation): .... 900 watts PEP.
Class AB1 (SSB-two tone test)4: ....... 550 watts.
Class AB1 (AM linear): .......c.cc.... 300 watts.
Class C(CW) e i i iieeennnannnnnns 750 watts.
Output Impedance: «..veererienennnanannns 50-72 chms (unbalanced).
Input Impedance: .....coviieeeniiiinnnnn Tuned grid: 50-7Z ohms (unbalanced).
Swamped grid: 170 ohms (unbalanced).
Band Coverage: - - -c.cveereerneereanncees 80, 40, 20, 15, 10 meters.
Panel metering: .....ccv ittt 0-50 ma grid current.

0-100 ma screen current.
0-5000 volt plate voltage.
0-1000 ma plate current.

Tube Complement:

Final Tubes: ......ccoviiiiiinriennnns 2 - 4-400A.
Clamp Tube: ..... . iiiiiiennrennnnns 1 - 6DQ6.
Voltage Regulators:.............coun. 4 - OD3.

2 - 0OCs.

Power Requirements:

AC (Power Supply Primary Circuit):... 250 watts, 115 volts, 50-60 cycles.

DCivisicivonsvusssansissisiss sununs 3000 volts, 450 ma.
Cabinet Siz€: .cvvvvenerenrierneeannenann. 19 1/2" wide x 11 5/8'" high x 16" deep.
Net Weights . covsvsssssssassinsssssassnns 61 1bs.
Shipping Weight:..........c.o i, 70 1bs.

Notes: 3 - At specified inputs
4 - Third and fifth order distortion products down in excess of 30 db.

INTRODUCTION

With the increasing popularity of single sideband suppressed carrier phone transmission as a
mode of amateur coramunication, more amateurs are finding it possible to run higher trans-
mitter power inputs than they could previously afford with conventional AM equipment. Since
high level modulating equipment is not necessary in single sideband service, the cost of con-
verting to high power is considerably reduced.

Inkeeping with this trend toward higher power in single sideband service, the Heathkit" Chippewa'
Model KL-~1 Linear Amplifier was designed to provide capabilities for operating at maximum
legal amateur power inputs in SSB, CW or AM service, using one of the many popular SSB, CW
and AM exciters available today as a driver.
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Attractively styled to complement the Heathkit ""Apache'" Transmitter, "Mohawk' Receiver and
SB-10 Single Sideband Adapter, the ""Chippewa” Linear Amplifier adds to this group of ham
equipment full power capability along with complete versatility in the present day modern
amateur station.

Py network output coupling is employed to provide easy matching to low impedance antennas
and to reduce harmonic radiation. The push-pull tuned grid input circuit requires a minimum
of d:iving power and provides stable operation through grid neutralization. Carefully designed
chckes, critically placed, eliminate all traces of parasitic oscillation.

Conveniant panel controls include POWER switch, TUNE-OPERATE switch, HV (high voltage)
ON-OFF switch, FINAL BAND switch, ME TER switch, GRID BAND switch, GRID TUNING
and MODE switches, PLATE TUNING, PLATE LOADING and BIAS ADJUST.

The GRID BAND switch, in addition to providing a tuned input circuit on all bands, also provides
an untuned grid circuit position. In this switch position the grid circuit utilizes a high wattage,
low resistance swamping resistor. If, therefore, the exciter to be used has a peak power out-
put capability of approximately 65 watts or more, grid circuit tuning can thus be eliminated.

The METER switchenables the operator to read grid current, screen current and plate voltage.
A separate second panel meter is provided to monitor plate current continuously.

The MODE switch permits instant selection of either CW, SSB, or AM operation. In the CW
position the amplifier operates Class C, making use of the higher efficiency of this class of
operation. In SSB position the amplifier operates Class ABI1 for linear SSB and AM operation
with "'voltage only" drive required.

Accessory connections are available on the rear apron of the chassis providing complete com-
patibility with all control circuitry inthe Heathkit "Apache' Transmitter and SB-10 SSB Adapter
combination. These accessory connections will be found versatile enough to accomplish control
of the KL-1 by many existing popular exciters. Connections to the power supply to be used are
also located onthe rear apron. The control circuitry, while designed to be used with the Heath-
kit Kilowatt Power Supply, Model KS-1, is conventional and thoroughly adaptable for use with
other existing power supplies.

RYF input and output coaxial connections, as well as a special highvoltage coaxial connector, are
also located on the rear apron in addition to a permanently installed coaxial connection toan RF
pickup coil which samples RF voltage in the plate tank circuit. This latter connection provides
a convenient and efficient means of continuously monitoring the RF output waveform, utilizing
an accessory oscilloscope.

The formed and welded one piece cabinet, as well as the filtered exciter control leads andshielded
power supply cable, all contribute to effectively reduce radiations which cause TVI.

IN AN RF AMPLIFIER OF THIS SIZE WITH ITS ASSOCIATED POWER SUPPLY, LETHAL
VOLTAGES ARE PRESENT. AS A CONSEQUENCE, GREAT CARE MUST BE EXERCISED AT
ALL TIMES WHEN TESTING OR OPERATING THIS EQUIPMENT. Adequate ground connections
must be provided for each chassis.
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The following block diagram and circuit description will provide the kit builder with_ a sound
understanding of the amplifier, which will prove an invaluable aid during constructlgn. We
recommend that you read the Circuit Description thoroughly before beginning construction.

BALANCED TWO PI
O—e—e+—- GRID |ea—e{PARALLEILED NETWORK
CIRCUIT 4-400A'S OUTPUT
= BIAS s
SUPPLY
SWAMPING
RESISTOR
SCREEN VOLTAGE CLAMP
¢ DROPPING }— REGULATORS TUBE
RESISTOR
BV &

BLOCK DIAGRAM

CIRCUIT DESCRIPTION

GRID CIRCUIT

Two grid circuit configurations are used inthe KL-1in order to provide the versatility necessary
to accommodate the variety of power output levels available in current SSB exciters in use.

One configuration consists of a push-pull tuned circuit capable of being switched to 80, 40, 20,
15 or 10 meters. Input excitation is link-coupled to the center of this balanced grid tank coil
and the circuit istuned with a dual 50 ppf butterfly capacitor. The use of a push-pull tuned grid
circuit allows the use of low power exciters to drive the KL.-1 and also provides forgrid neutral-
ization of the amplifier; a method that is simple, economical and dependable. The RF voltage
fed back to the grid from the amplifier through the grid-plate capacity of the 4-400A's is can-
celled out by an equal voltage opposite in phase to that which is supplied to the grid by allowing
the end of the grid tank coil opposite the grid connection to 'look' at the 4-400A plates through
a small neutralizing stub.

When the "R position of the GRID BAND switch is selected, the entire tuned circuit is bypassed
and the second or resistive grid circuit configuration is employed. The input excitation is de-
livered to a 170 ©, 80 watt, non-inductive load resistor. The voltage developed across this
resistive load provides the required driving voltage for Class ABI1 operation. This grid cir-
cuit configuration can beused only for Class AB1 linear operation but has the advantige of being
capable of using higher power exciters as drivers without the necessity of power reducing net-
works. No neutralization or grid tuning is required on any band in Class AB1 linear operation
because of the very heavy grid loading provided by the swamping resistor.

Regardless of which grid driving method is used, excitation is fed in parallel tothe grids of both
amplifier tubes through a blocking capacitor and parasitic choke. Fixed DC grid bias voltage is
shunt fed to the grid throughan RF choke. This bias voltage is adjustable and is setwith a front
panel mounted rheostat to fix the appropriate value of resting plate currentfor Class AB1 oper -
ation. An additional adjustable grid leak resistor (shorted out when operating Class AB1) fur-
nishes added bias voltage for proper Class C operation.

A meter shunt in series with the grid bias lead allows panel metering of the grid current over a
range from 0 to 50 milliamperes.
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SCREEN CIRCUIT

The screen voltage for the 4-400A’s is obtained through series dropping resistors and voltage
regulator tubes operating from the high voltage plate supply. In addition, a clamp tube, left
connected tothe screensalong with the VR tubes at all times provides complete cutoff of the final
tube during CW key-up conditions. This is important in order to prevent any final tube noise
from appearing in the receiver when operating full break-in CW.

In Class ABI1 operation, the MODE switch contacts shorting out a portion of the fourth dropping
resistor for CW operation, shown on the Schematic, are openedand the fourth resistor tap is ad-
justed to the proper value of voltage regulator current. The screenvoltage is thenwell regulated
at 810 volts over the entire range of screen current. The cathode and screen of the clamp tube
are at ground potential during Class AB1 operation, thus the clamp tube is completely cut off and
does not interfere with the action of the VR tubes.

In Class C operation, the MODE switch shorts out the fourth dropping resistor and the three
14 KQ resistors, in series, provide the proper voltage drop to establish a Class C key-down
operating screen voltage of approximately 300 volts. This is well below the firing voltage of the
VR tubes and thus the VR tubes do not interfere withnormal Class C operation. However, should
the clamp tube fail, the VR tubes will fire and hold the screen voltage to a safe value during key-
up conditions, thus affording extra protection for the final tubes.

The clamp tube circuit is unusual in that, during Class C CW operation, the clamp tube cathode
is placed at the negative fixed bias potential and the clamp tube screen is at ground, or zero,
potential. The sharp cutoff pentode operationthus obtained enables the negative voltage developed
by thefinal tube grid current flow through the final grid leak resistor whendriveis applied during
key-down conditions to cut the clamp tube off. The 4-400A screens thus operate at their normal
Class C voltage. However, when drive is removed during key-up condition, the clamp tube grid
andcathode are at equal potential, and the clamp tube draws sufficient current through the screen
dropping resistors to actually lower the 4-400A screen voltage to a negative potential with res-
pect to ground. The negative screen voltage, along with the fixed negative grid bias completely
cuts off the final tubes. The plate to cathode voltage in the clamp tube is low enough under these
conditions so that, even though heavy clamp tube plate current is drawn, the clamp tube plate
dissipation is well under the maximum rating. The series resistance in both the grid and screen
leads of the clamp tube serve to limit grid and screen dissipation to safe values.

For tuningupin Class C operation, the TUNE position of the TUNE-OPERATE switch places the
screens at a point on a voltage divider network where the voltage is approximately 150 volts.
This limits the off resonance plate current of the 4-400A's to a safe value to prevent damage
due to excessive plate dissipation. Once the amplifier plate circuit has been resonated, return-
ing the switch to the OPERATE position allows normal tuning and operation.

The screens are well bypassed for maximum stability and parasitic chokes help eliminate all
traces of parasitic oscillations in both the final and clamp tubes.

BIAS AND CONTROL CIRCUITS

A fixed bias supply is incorporated, using a full-wave bridge rectifier and choke input filter cir-
cuit. Two adjustments are made in setting bias voltages: One for Class AB1 operation made
from the front panel; another for Class C operation in the form of an adjustable resistor acces-
sible at a subchassis location. Once set, excluding tube aging and fine adjustment for maximum
linearity, bias adjustments should remain constant.
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