Unpacking the Commander

Examine the cardboard cartons and wooden crate for signe of
visible damage before accepting the shipment. If there ia
visible damage, notify the truck driver to send the claim
adjustor. Ask him to make notation on the bill that the ship-
ment 1s damaged, and ask the driver to sign his name. Then
you may accept the shipment with full protection. In case of
hidden damage found after unpacking, immediately notify the
trucking company that delivered the unit. The trucking com-
pany legally responsible for damage is the one delivering the
merchandise to its final dsstinstion. All trucking companies
are bonded and insured to cover cdamage in transit. If you so
desire, you can clalm reimbursement for the entire shipment

1f an integral part of the transmitter is damaged. TIf a

tube is broken, of course you would claim the cost of re~
placement. Your damage claim should be to your entire satis-
faction. Since you bought und paid for new equipment, you

are entitled to it, and you do not have to settle for repaired
damaged equipment. If necessary, go to an attorney to get
prompt action.

We include this information as a heip to those who may not be
familiar with the law in such a situation. When we turn the
merchandise over to the trucking company, they assume title,
possession, and full legal and finencial responsibility for
it until it is delivercd safely and undamaged to the customer.

Several components such as ftubes, chimney, blower, etc. are
shipped seperately for added protection in shipment. If
special installation instrustions are required, they will be
included below or paeked witih the component,

INSTALLATTON

1. Remove RF deck from cabinet by removing solder lug from
top of doorknob capacitor on rcar of chassis and pulling
the plug from socket on back of chassis. Remove panel
screws on mcter pancl and top panel, drop the meter panel
forward and down. RF deck will then slip out through the
front of the cabinet.

2. Attach blower to bottom of 4-10004 socket with two #10
machine screws. Make sure the blower fits snugly to the
rubber ring around the bottom of the socket. Body of the
blower goes toward center of chassis. Twist and solder
the blower motor leads to pins 1 and 6 of the six prong
socket«

3. Install the 4-1000A in ths socket, place the chimney over
the tube, careful of the snrings. Attech the plate cap
to the parasitic choke with plate cap set screw to the
rear. Do not put plate cap on the tubs until chassis is
in place in the cabinet. The tube can be installed through
top 1id of the cabinet, if desired.

4. Remove packing strips from bleeder resistors on top back
of cabinet.

5. Back door of the cabinet comcs off by opening 90° and
lifting up on the door. Do not try to operate plate
voltage switch with the back door open or off, as the high
voltage supply is shorted to ground through the inter-
lock safety switch.

6. THe fibreglass on the back door is to quiet the sound of
the blower and transformers inside “he cabinet. PFurther
noise plus heat rcduction can be obtained by piping the
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ment 1s damaged, and ask the ariver TOo sign his name. Then
you may accept the shipment with full protection. In case of
hidden damage found after unpacking, immediately notify the
trucking company that delivered the unit. The trucking com=-
pany legally responsible for damage is the one delivering the
merchandise to its final destinstion. All trucking companies
are bonded and insured to cover camage in transit. If you so
desirs, you can claim reimbursement for the entire shipment
if an integral part of the transmitter 1s damaged. If a
tube 1s broken, of course you would claim the cost of re~
placement. Your damage claim should be to your entire satis-
faction. Since you bought und paid for new equipment, you
are entitled to it, and you do not have to settle for repaired
damaged equipment. If necessary, go to an attorney to get
prompt action.

We include this information as a hcip to those who may notbt be
familiar with the law in such a situation. When we turn the
merchandise over to the trucking company, they assume title,
possession, and full legal and financial responsibility for
it until it is delivercd safely and undamaged to the customere.

Several components such as fubes, chimney, blower, etc. are
shipped seperately for addsd procection in shipment. If
special installation instrustions are required, they will be
included below or paeked witn tne component.

INSTALLATTON

1. Remove RF deck from cabinet bv removing solder lug from
top of doorknob capacitor on rcar of chassis and pulling
the plug from socket on back of chassis. Remove pancl
screws on mcter pancl and top panel, drop the meter panel
forward and down. RF deck will then slip out through the
front of the cabinet.

2., Attach blower to bottom of 4-1000A socket with two #10
machine screws. Make sure the blower fits snugly to the
rubber ring around the bottom of the socket. Body of the
blower goes toward ccenter of chassis. Twist and solder
the blower motor leads to pins 1 and 6 of the six prong
socket.

3., Install the 4-1000A in ths socket, place the chimney over
the tube, careful of the snrings. Attech the plate cap
to the parasitic choke with plate cap set screw to the
rear. Do not put plate cap on the tubs until chassis is
in place in the cabinst. The tube can be installed through
top 1id of the cabinet, if desired.

4. Remove packing strips froa bleeder resistors on top back
of cabinet.

5. Back door of the cabinet comcs off by opening 90° and
lifting up on the dsor. Do not try to operate plate
voltage switch with the back door open or off, as the high
voltage supply is shorted to ground through the inter-
lock safety switch.

6. THe fibreglass on the back door is to quiet the sound of
the blower and transformers inside “he cabinet. Further
noise plus heat reduction can be obtained by plping the

opening above the 4-1000A outside the operating room, through

a cabinet flange fitting made to fit the opening. Do not
use a pilpe less than 4" in diamcter.

7. Commander primary requirements are 220 volt 3 wire grounded
neutral 30 amp service. #10 wire is satisfactory for runs
of up to 30 feet from entrance box. Longer runs should use
larger wire to reduce line voltage drop at input terminals
of the Commander, ‘
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Connect output coax cable to connsetor on the back of
chassis under copper tubing coll, Connect input coax cable
to connector on back of chassis under the 4.1000A. Use
90° connectors on the end of the coax cables so that the
back door of the cabinet will close.

Connect cut-off bias for the 4-1000A from the exclter to
pin 6 on the octal plug at bobitom rear of cabinet., 30
volts negative or more will provide complete plate current
cut-off for the 4-~10004 curing the receive or standby
period. The Commander will crerate satisfactorily without
cut~off tias; however the idiing plate power is sround

600 to 800 watts, depending on the individual 4-10004
characteristice. Sc if cut~off bias 1s not provided from
the exciter, a small seperatc supply or battery can he used.
Make sure all components are in place and securely fast-
ened, including the blower, wubeg, and 4-10004A chimney.,
Check for loose bolts. Inspect fuses, 5 amp 3A¢ in
filament circuit, 20 wap 3AD or 3AC in plate power cir-
cuit.

After a thorough examination of the entire unit, throw
both power switches off and connect the 2920 input cable.

OPERATING INSTRUCTIONS

Turn filament power on. 4-1000A filament voltage can be
adjusted to exactly 7.5 with slider resistor on the RF
chassis. At this point. blower should run, 4-1000A shculd
light up, 866A%s should show a red color in the filament.
Make sure all four 866AYL:s arc 13+ UD»
Allow 15 minutes warmup fo» R684%e the first time before
turning on plate power swibch, &0 seconds thereafter.
Always throw plate power switch to LoW vosition first,
then to HIGH. This allcws #2ltsr capacitor to charge in
steps.
LOADING: for 4 KW P.E.P., 2 KW talk up sideband operation,
load the 4-1000A for maximan ontput under the following
conditions;
Plate power switeh im LOV.{3J000V) position
Grid current (carrier input} 75 MaA
Plate input power meter reading 2000 watts (meter reads

twice actual input power when plate power switeh is in

LOW position.
Adjust loading control untii mazximum output 1s obtained with
the above meter readings. CAUTION: Never turn the Coarse
Loading switch or the Bandswitch with exitation on the
final. Serious arcing will result. Throw plate power
switch to HIGH, and the Commander is recady for 2 XW talk-
up. With the plate power switch in LOW position, talk-up
1s 1 KW, 500 watts actual,
Typical Commander dial set.ings 4 KW P.E.P.:

Band Fine Coargs Plate Ptclock Setting
Output power
Metoxr (glibrated

80 5 . B 2:30
40 i < 4,0 1:30
20 300 i 200 11:30
15 6.25 4 1.0 10:00
10 8.00 1 ~0 7:00

Output Power Meters; The meter circuit utilizes a conven~
tional bridge arrangement to measure forward and reflected
power. The actual power, as read on the meter scale is

.
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pin 6 on the octal plug at bottom rear of cabinet. 30
volts negative or more will provide complete plate current
cut-off for the 4-1C004 Curing the receive or standby
period. The Commander will crerate satisfactorily without
cut~off bias; however the idling plate power is arcund

600 to 800 watlg, depending on the individual 4-100204
characteristics, Sc 17 cut-~off Dias is not provided from
the exciter, a small seperatc supply or battery can he used.
Make sure all coirpconents are in place and securely fast-
ened, including the blower, tubesg, and 4-10004A chimney.
Check for loose bolts. Inspect fuses, 5 amp 3A¢ in
filament circuit, 20 @ap 3A3 cr 3AC in plate power cir-
cuite

After a thorough examination of the entire unit, throw
both power switches off and connect the 220 input cable.

OPERATING INSTRUCTIONS

Turn filament power on. 4-1000A filament voltage can he
adjusted to exactly 7.5 witii slider resistor on the RIF
chassis. At this point. blower shcoculd run, 4-~1000A shculd
light up, 866AXs should show a red color in the filament.
Make sure all four 866A%s are lit up.
Allow 15 minutes warmup fov» REG6ALe the first time before
turning on plate power g b, &0 seconds thereafter,
Always throw plate powe: ¢ to LeW position first,
then to EIGH. This ajlcws rZiter capacitor to charge in
gteps.
LOADING: for 4 KW P.E.P., 2 KW talk up sideband operation,
load the 4-1000A for maximum ouncput under the following
conditions;
Plate power switch in LCV {1 3002V) position
Grld current (carrier inpus! 75 MA
Plate input power meter reading 2000 watts (meter reads

twice actual input power when plate power switch is in

LOW position.
Adjust loading control untili maximum output 1ls obtained with
the above meter readings. CAUTION: Never turn the Coarse
Loading switch or the Bandswitch with exitation on the
final. Serious arcing will result. Throw plate power
switch to HIGH, and the Ccmmander is recady for 2 XW talk-
up. With the plate power switch in LOW position, talk-up
1s 1 XW, 500 watts actual.
Typical Commander dial setsingg 4 KW P.E.P.:

Band Fine Coargs Plate 0'clock Setting
Qutput power
Veteoxr Calibrated

80 5 2 Mol 2:50
40 1 E 4,0 1:30
20 360 % 2.0 11230
15 B.25 ] 1.0 10:00
10 8.00 1 1.0 7:00

Output Power Meter; The mebter circuit utilizes a conven-
tional bridge arrangement to measure forward and reflected
power. The actual power, ag read on the meter scale is

only relative, unless precisely calibrated. The meter
calibrate control can bs calibrated against a flat line

or 52 oBm dummy load and an RF voltmeter, or RF ammeter,
using E%/R or I®/R to arrive at the power figure. When
calibrated at any power level over 100 watts, the meter will
be quite accurate over the entire scale. The real value

of the meter is as a tuning indicator and to indicate SWR,

" or reflected power, on the line, Care must be exercised



when tun1n§ to avold damage from overload in the meter
civcuit, t 1s good practice to back off the calibrate
control when msking preliminary tuning adjustments, Once
the operator is familiar with the precise dial settings
for each band, this will not be necessary. After a 1little
practice, the operator will be able to change bands on the
Commander in a few seconds.

6. DRIVE POWER: In some cases, difficulty may be experienced
in obtaining sufficient dirive on 10 and 15 meters, particu-
larly with exciters using fixed impedance output. Experi-
menting with differert coax lergths between the exciter

~and the Commander will generally cure the difficulty, pro=-
vided the exciter has the drive available. In general use.
the shortest possible conrecting line. & small I network
connected close tc the fommender RF input connector wiil
also do the job.

7. Under no conditicng should the grid current be permitted
to exceed 100 MA. Mo do so will shorten tube 1life.

AM Operation

Adjust loading for any desired operating level up to 1.5 KW
carrier plate input. Do not excesd 50 MA grid current for
AM operation under any conditions. Incresse loading and
decrease drive until output meter kicks up slightly with
modulation. When properly adjusted at 1500 watts input, the
4~1000A is dissipating 1000 plate watts and putting out 500
watts of carrier and 2000 watts P.E.P. output on modulation
peaks. At 1000 watts plate dissipation, the entire 4~10004A
plate will be a dull orange cclor. The plate color can be
used as a rough indlecation c.” yroger loading at 1500 watts
AM 1nput.

LINEARITY CHECK, AM or SSB

Any linear amplifier is a variable efficieney devices The
efficiency must be variable or the amplifier cannot be linear.
The efficlency is highest at the peak of the driving voltage
cycle and lowest with no driving voltage. For example, if we
take a class B linear operating at 1 KW P.E.P. input (single
tone or carrier), lct us say the RF output is 700 watts P.E.P.
If the amplifier is operating lincar, the output power will
drop to 1/4 the P.E.P. value or 175 watts, when the drive is
reduced to where the input power to the linear is 1/2 or

500 watts.

The above 1s extremely important in understanding the functione
ing of a linear amplifier», {he pliate input and RF output
meter on the Commander cun b3 used to check linearity at any
power level. For any given s>t of conditions, whether AM or
SSB, the power output snsuld drcs o 1/4 the P.E.P. value
when drive 1s reduced sufriclently to reduce the plate input
power 1/2, The average power in the human voice is roughly
1/4 the peak value. So in order to maintain linearity in a
class B amplifier using sgldeband, the average plate curront
input to the amplifier, s rcad on the meter, will be roughly
1/2 the peak value. Then the pcak plate current will be
twice the average valuc, 2nd the peak power output will be

4 times the average valuc. It sounds very confusing, but
time spent studying this phenomenon will clarify the whys and
wherefores of P.E.P. vs average power in a sideband linear.

In the case of LM cperaticn, ycu may wonder about the effi-
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6. DRIVE POWER: In some cases, difficulty may be experienced
in obtaining sufficient drive on 20 and 15 meters, particu-
larly with exciters using fixed impedance output. Experl-
menting with different coax lergths between the exciter

"and the Commander will generally cure the difficulty, pro-
vided the exciter has the drive avallable. In general use.
the shortest possible conrecving line. A small L network
connected close tc the formender RF input connector wiil
also do the job.

7. Under no conditicng should the grid current be permitted
to exceed 100 MA. ™Mo do so will shorten tube life.

AM Operation

Adjust loading for any desired operating level up to 1.5 KW
carrier plate input. Do not exceed 50 MA grid current for
AM operation under any conditions. Incresse loading and
decrease drive until output meter kicks up slightly with
modulation. When properly adjusted at 1500 watts input, the
4-1000A is dissipating 1000 plate watts aind putting out 500
watts of carrier and 2000 watts P.E.P. output on modulation
peaks. At 1000 watts plate dissipation, the entire 4~1000A
plate will be a dull orange cclor. The plate color can be
used as a rough indlcation o¢.” proger loading at 150Q watts
AM input.

LINEARITY CHECK, AM or SSB

Any linear amplifier is a variable efficieney device:, The
efficiency must be variable or the amplifier cannot be linear.
The efficilency is highest at the peak of the driving voltage
cycle and lowest with no driving voltage. For example, if we
take a class B linear operating at 1 KV P.E.P. input (single
tone or carrier), let us say the RF output is 700 watts P.E.P.
If the amplifier is operating lincar, the output power will
drop to 1/4 the P.E.P. value or 175 watts, when the drive 1is
reduced to where the input power to the linear is 1/2 or

500 watts.

The above 1s extremely important in understanding the function-
ing of a linear amplifier, ihe plate input and RF output
meter on the Commander cun b3 used to check linearity at any
power level. For any givern <3t of conditions, whether AM or
SSB, the power output sanoruld ircs to 1/4 the P.E.P. value
when drive is reduced suafficiently to reduce the plate input
power 1/2. The average power in the human volce is roughly
1/4 the peak value. So in order to maintain linearity in a
class B amplifier using sldeband, the average plate current
input to the amplifier, es rcad on the meter, will be roughly
1/2 the peak value. Then the pcak plate current will be
twice the average value, ond the peak power output will be

4 times the average valuc. It sounds very confusing, but
time spent studying this phenomenon will clarify the whys and
wherefores of P.E.P. vs average power in a sideband lilnear.

In the case of AM operaticn, you may wonder about the effi-
ciency situation. Here are the answers. Peak power under
100% modulation in the AM signal is 4 times the carrier power.
Thus you might think that the rlate power meter should kick
upward with modulation. However, under 1CO0% mecdulated
conditions, the plate current in the final varies Irom zero

ta twice the average vslue; so that the average platc current
with mcduiation is the samc a3 with carricr alcnes Bubt I1f
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the amplifier 1s linear, the output power is 4 times the
carrier level power on modulation peaks, because we have
already determined that when the plate input power is

doubled in a class B linear, the output goes up 4 times.

A clear understanding of these few paragraphs regarding
basic linear amplifier theory will do more to clarify the
operation of the Cormanuer than s large book of cut and
dried Instruecticns,

WERRALTY

The manufacturer warranits this equipment to be free of
defects in material end workmanship under normal use and
service as follows:

90 day warranty ou all components and entire transmitter,
with tho exception of the 4-1000A tube and the four 866AXs,
The tubes are covered by the tubs manufacturer. All
matters pertaining tc tubes shculd be taken up directly
with the tube manufacturer.

At any time during the warranty period, the manufacturer
will, at his election, rerair or replace without cost
(except transmortation) to the owner, any component or
components (except tubeai found to be defective through
normal use.

The above manuracturers warranty does not apply to any
part of this transmitter which has been subject to missuss,
neglect, alteration, or eccident, to damage caused by fire,
flood, or acts of God or ¢y other caaualty, cr if the
original serial numbers havs bdeen removed.

The foregoing manufacturors warranty shall apply only if
this equipment is Installed witlhin the continental United
States.,

There are no warranties ciprcgsed or implied made by the
manufacturer on this equirment, or the parts thereof,
except as outlined above.
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operation of the Cormancer than 2 large book of cut and
dried instructicns,

WERRALTY

The manufacturer warranis this squipment to be free of
defects in material sud rkmanship under normal use and
service as follows:

90 day werranty oun «ll components and entire transmitter,
with the cxception cf the 4-1000A tube and the four 866AXs,
The tubes are covered by the tubs manufacturer. All
matters pertaining tc tubes sheuld be taken up directly
with the tube manufacturer.

At any time during the werranty period, the manufacturer
will, at his election, repair or replace without cost
(except transnortation) to the owner, any component or
components (except tubes! found to be defective through
normal USE.

The above manureacturers
part of this transmitter
neglect, alteration, cr
flood, op asects of Cod ox
original serial numbers Lavs

y does not apply to any

¥ ras been subject to missuse,

lent, to damage caused by fire,
1

othsr caagualty, cor 1if the
sn removed.

The foregoing manufacturcrs wsrranty shall apply only if
this equipment is lnstalled witkin the continental United
States.

There are no warranties ciprcssed or implied made by the
manufacturer on this equinment, or the parts thersof,
except as outlined above.

ELECTRONIC ENGINEERING CO.
WABASH, INDIANA U.S,A.



