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SECTION I

GENERAL INFORMATION

1.1 PURPOSE OF MANUAL

This wmanual describes the &SL-1900A
Linear Power Amplifier and includes in-
stallation details, operating instruc-
tions, and maintenance procedures. In-
formation in this manual applies to all
equipment configurations unless other-
wise stated in the text or illustrations.
The GSL~1900A Linear Power Amplifier is
designed specifically for operation with
Sunair 900 Series Transceivers and Ex-
citers. The term "exciter" will be used
to refer to all Sunair Transceivers and
Exciters that can be used with the GSL-
1900A.

1.1.1 PURPOSE OF EQUIPMENT

~ The purpose of the GSL-1900A Linear Power
Amplifier is to ampiify the low level RF
output of a separate exciter to produce
1.0 KW peak envelope power (PEP) or aver-
age power with a nominal RF input signal
level of 40 watts. The GSL-1900A is auto-
matically tuned over the 1.6 to 30 MHz
frequency range. It is intended for
continuous duty, unattended operation in
fixed station ground radio communi-
cations systems.

1.2 GENERAL DESCRIPTION
1.2.1 PHYSICAL DESCRIPTION

Qutline and mounting dimensions for the
GSL-1900A are given in Figure 2-1. Con-
trol, power, and RF connections to the
equipment are made at the rear of the RF
and Power Supply units. An RF amplifier
control panel provides Tocal control and
monitoring functions for the GSL-1900A.

WARNING

OPERATING  VOLTAGES AS
HIGH AS 4000 VOLTS D.C.
are present in the power
supply and RF units. The
interlock switch on the
covers prevents applica-
tion of voltage when the
cover is open, unlass It
is "cheated”. Short all
high voltage components
to ground with a
grounding stick before
attampting to work inside
the power amplifier or
power supply.

The RF amplifier unit, LPA-1900A is shown
in Figure 1-1. The RF amplifier unit is
a single chassis enclosure. Top and
bottom covers provide complete access for
servicing. An access door, located on
the right side, is provided for ease in
maintenance of the power amplifier tube
chimney. A pressure blower is provided
for cooling the power amplifier tube,
Cooling air enters the unit through a
filter in the front panel. A positive
pressure is maintained in the grid cir-
cuit enclosure in order to force air
through the power tube anode fins., Air
exhaust is at the rear of the unit., Air
flow is 100 CFM at 60 Hz primary line
freguency.

The power supply unit, PS-1900A is also
shown in Figure 1-1, This unit is similar
to the RF unit, but is smaller in height.
A1l of the heavy ironcore components are
contained in this unit, A fan supplies
flushing air. The KW control unit is
designated, 1A2, and is designed to mount
in the front panel cutout in the exciter.
The control unit is complete with cable
and connector.
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1.2.2 ELECTRICAL DESCRIPTION

The GSL~1900A Linear Power Amplifier is
an automatically tuned single stage power
amplifier. A nominal 40 watts from an
external exciter is required to drive the
GSL~-1900A to rated 1.0 kilowatt RF output
power into a 50 ohm load. The RF ampli-
fier grid circuit consists of a 50 ohm
compensation network and the plate is
tuned by a Pi-L output network. The RF
output network is tuned fo RF within the
1.6 to 30 MHz frequency range during an
automatic tune cycle. The automatic tune
cycle provides for band selection, pre-
positioning, and coarse and fine tuning
of the RF elements. The gain of the power
amplifier is controlled during the tune
cycle by internal sensors which are con-
nected to an external exciter gain con-
trol input. The GSL-1900A also develops
automatic level control (ALC) voltage
which is applied to the external exciter
to control system gain.

A1l operating voltages are provided by
the power supply unit and a power supply
in the RF unit grid plenum. Primary power
circuits are protected by indicating type
fuses. The covers of both units have in-
- terlock switches for personnel protec-
tion.

The equipment can be Tocally controlled
from its front control panel, in part,
while complete control is provided at the
exciter KW control panel.

1.3 ELECTRICAL SPECIFICATIONS

RF QUTPUT POWER: 1 KW PEP + 1.5db; ~1.0db
-with two or moere equal amplitude input
tones. 1 KW average + 1.5db; -1.0db.
RF INPUT POWER: 40 watts nominal.

FREQUENCY RANGE: 1.6 to 30.0 MHz.

FREQUENCY SELECTION: Automatic.

TUNING TIME: 3 seconds nominal (without
GCU-1935). (/9 Secmds il 19 56)

1-2

TYPE OF EMISSION:

AM, SSB, CW or any
other type within the bandwidth and power
capabilities of the amplifier.

INPUT IMPEDANCE: 50 ohms, unbalanced
with 1.3:1 VSWR max.

QUTPUT IMPEDANCE: 50 ohms, unbalanced.
YSWR to 2:1.

INTERMODULATION DISTORTION: Third and
higher order distortion products are at
least 30db below either tone of a two-
tone signal producing rated output.

HARMONIC QUTPUT: 2nd harmonic at least

55 below PEP.

AC POWER INPUT: 115/230 volts, 50 to 60
Hz. + 10% taps provided.

POWER CONSUMPTION: 2360 VA for 1 KW PEP
2-tone output, 3050 VA for 1 KW AVE out-
put. '
PHYSICAL SIZE & WEIGHT:

DIMENSIONS:
(IN)}, 35.564 x 45.72W x 58.42D (CM).

DIMENSIONS: PS Unit 104H x 184 x 23D
(IN), 26.67H x 45,724 x 58.42D (CM).

WEIGHT: PA 60 LBS, PS 130 LBS.
ENVIRONMENTAL : r

AMBIENT TEMPERATURE: -30°C to +50°C.
HUMIDITY: to 95% at +50°C.
ALTITUDE: to 5000 feet.

SHOCK: MIL-STD-810B, Method 516 PROC
1 (156).

VIBRATION: MIL-STD-167 Type 1.

PA Unit 14H x 184 x 23D

A~
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RF AMPLIFIER UNIT
[.PA-1900A

ACCESS
DOOR

! | ‘ \ POWER SUPPLY UNIT
L PS-1200A

; FIGURE 1-1 GSL-1900A LINEAR POWER AMPLIFIER SET |
1-3
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1-4

1.4 EQUIPMENT SUPPLIED

GSL-1900A, Kilowatt Linear Power Amplifier Set.

Consisting of:

LPA-1900A, RF Amplifier Unit

PS-1900A, Power Supply Unit

Panel 1A2, KW Control Unit (complete with
cable and connector to mount in exciter).

Cable, Control (PA to PS) 6 FT cable with

both connectors assembled.

hle, dontoo. (Podkeo 1o

Cable/ Primary Power 10 FT cable, connector
for PS-1900A only assembled.

Lubricant, C5-A

Operation and Maintenance Manual

Connector Kit
Consisting of:

1

EA
12

EA
EA
EA
EA

EA
37

EA
EA
EA

Connector, Coupler Control, Power
Pin Round

Clamp, Cable, Connector

Bushing, Telescoping, .75 ID
Bushing, Telescoping, .62 ID
Bushing, Telescoping, .56 ID

Connector, (Exciter Control), Power
Pin Round

Connector, UHF (PL-259), RF
Adapter, (UG-175/U)} for PL-259
Jumper, RG-58 A/U Assembly,

BNC/BNC 1 FT.

SUNAIR PART NO.

6032001059
6032001091

6032002250
6032002292

6032002454
6032002497

6032400051
6032400093

6032650090

6032660095

0842210008
6032000605
6032600092

0754340007 (/‘M“’)

0754570002
0700550071
0700550062
0700550054
0754320006

0742190005

- 0742070000

8043051291

Gray
Green

Gray
Green

Gray
Green

Gray
Green

PA) 7 FooT witl belimmts /002680024
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1.5 EQUIPMENT REQUIRED, NOT SUPPLIED
1. External AC Power Connector
2. Transceiver or Exciter

{oaxial Cable, RG-8A/U

3
/ék Antenna System, 50 Onhms Nominal

5. Exciter GSL-1900A Control Cable
1.6 OPTIONAL EQUIPMENT

i. Operating Spares Kit

2. Running Spares

3 Depot Spares Kit

4.  Field Module Kit, GSL-1900A

5. KW Antenna Coupler, GCU-1935

User Supplied
Consult Sunair Sales
0588640000
User Supplied

v 0579240002

6032090493
6032900193
6032090591
6032900096

e

6029001051 Gray
6029001094 Green

6. 35 Foot Fiberglass Antenna Isecto g F S0 AL 0715850008’%;279;%775

A S X Evol Filogeliisy Apitotnge
7. KW Longwire A;tenna Kit

8, " Feed—Thru, Antenna Mount, 1 KW

9. Cable Assembly, Excjter to LPA
ol

o sse Exerten oy LI {7};57L

10.  RG-58A/U AsSembly UHF/UHF
Length specified by customer.

11. RG-58A/U Assembly BNC/BNC
Length specified by customer.

12. RG-58A/U Assembly UHF/Type N
Length specified by customer.

13. Primary Power Cable w/o connectors
: Length specified by customer.

14. PA to PS Control Cable w/o connectors
Length specified by customer.

15.  Shock Mount Kit, GSL-1900A

ﬂ/{({(}% ‘947‘57 Aree ‘Své:J
w

6032000702 Fuse cor it

S ODLES002 L v

8043051305
8043051399
8043051402
0841050007
6032071405

6032009299

1-5
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i6. Shock Mount Kit, Equipment Rack

17. Rack Mount Kit, 3 piece slides
18. Rack Mount Kit, 2 piece slides

19. LPA-1900A/PS-1900A Stacking Kit
20. Transceiver/Exciter Stack Mounting

21. Wired Rack
22.  Wired Rack Assembly, GRC-970 System

23. Case, Transit System
24, Drawer, Transit System

2h. _ Shroud Kit, GSL-1900A
?26. Painted Parts Kit, GSL-1900A

27. T/R Auxiliary Relay Kit

l,f TUBE ARD FUSE COMPLEMENT

V1, Power Amplifier Tube, Type 4CX1500B

F1, Fuse, 4 Amp, Bandswitch Motor Type MDL-3

2F1 & 2F2, Fuse 15 Amp, High Voltage
Type MDA-15, 230 VAC

2F1 & 2F2, Fuse 30 Amp, High Voltage
Type MDA-30, 115 VAC

2F3 & 2F4, Fuse 5 Amp, Filament & Control
Type ABC-5 230 VAC

2F3 & 2F4, Fuse 10 Amp, Filament & Control
Type ABC-10 1%} VAC
&

2F5, Fuse 10 Amp, 28 VOC Unreg Type AGC-10

1-6

6032090892

6032090051
6032090094

6032090353
6032090396

6032090191
6032090698

6032091058
6032091091

8057510951
8057510994

1003210023
1004440006

1004240031
1004240023

6032000311
6032000303

8043050001

6032071804
0841310009

Gray
Green

Gray
Green

Gray
Green

Gray
Green

Gray
Green

Gray
Green

e

© 0841330000 v~

1002550025 =

0841320004 “//

1002550017

L

0848860004 +~

AN




CAUTION

TO INSURE THAT CABLE HAS NOT BEEN DAMAGED DURING SHIPI\;iENT,
ALL CABLE ASSEMBLIES MUST BE CHECKED FOR CONTINUITY OR SHORTS,

FROM PIN TC PIN, BETWEEN CONMECTORS BEFQRE INJTIAL RADIO OR
SYSTEM POWER UP.

WARNING

CONNECTORS INSTALLED BY THE CUSTOMER MUST BE WIRED IN ACCORD-
ANCE WITH INSTALLATION INSTRUCTIONS PROVIDED IN THE OPERATION
AND MAINTENANCE MANUAL. THE CABLE MUST BE CONTINUITY CHECKED
AFTER INSTALLATION AND PRIOR TO RADRIO OR SYSTEM POWER UP.
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SECTION 11

INSTALLATION

2.1 UNPACKING AND INSPECTION OF EQUIP-
MENT

The GSL-1900A Linear Power Amplifier is
packed in two boxes using double wall
construction. The cables are packed in
the same container uniess a rack mounted
system has been supplied in which the
cables are strapped inside the rack. The
packing material should be removed care-
fully and the contents inspected for
physical damage. Any claims for shipping
damage should be filed promptly with the
transportation company. If it is found
necessary to file such a claim, retain
all packing material.

Do not accept a shipment when there are
visible signs of damage to the shipping
container until a complete inspection is
made. If there is a shortage of items
or evidence of damage is noted, insist
on a notation to that effect on the
shipping papers before signing the
receipt from the carrier. If concealed
damage is discovered after the shipment
has been accepted, notify the carrier
immediately in writing and await his
inspection before making any disposition
of the shipment. A full report should
also be forwarded to Sunair.

Include the following:

ay order number

b) model and serial number

¢c) name of transportation agency
d} applicable dates.

When this information is received by
Sunair, arrangements will be made for re-
pair or replacement.

2.2 RETURN OF EQUIPMENT TO FACTORY

- The shipping container for the GSL-1900A
has been carefully designed to protect

the equipment during shipment. The con-
tainer and its associated packing mater-
jals should be used to reship the unit.
When necessary to return equipment to
Sunair for warranty or non-warranty re-
pair, an authorization number is requir-
ed. This number can be obtained from our
Product Services Department, TELEPHONE:
305-525-1505, TELEX: 51-4443, or CABLE:
SUNAIR,

If the original shipping carton is not
available, be sure to carefully pack each
unit separately, using suitable cushion-
ing material where necessary. Very spe-
cial attention should be given to provid-
ing enough packing material around con-
nectors and other protrusions. Rigid
cardboard should be placed at the corners
of the equipment to protect against dent-
ing. When returning subassemblies or
components for repair or replacement, be
sure to pack each unit separately, using
suitable cushioning material where nec-
essary.

~ Shipment should be AIR PARCEL POST con-

signed to:

SUNAIR ELECTRONICS, INC.
PRODUCT SERVICES DEPARTMENT
3101 SW 3rd Avenue

Fort Lauderdale, Florida
33315-3389  U.S.A.

Plainly mark with indelible ink all maii-
ing documents as follows:

U.S. GOODS RETURNED FOR REPAIR
VALUE FOR CUSTOMS - $100.00

Mark all sides of the package:
FRAGILE - ELECTRONIC EQUIPMENT

2-1
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NOTE

Before shipping, care-
fully inspect the package
to be sure it is marked
properly and is securely
wrapped.

2.3 INSTALLATION PROCEDURE
2.3.1 STATION LAYOUT

The GSL-1900A must be installed in a
structure which provides protection from
the weather. Ambient temperature must
be maintained between -30°C. (-22°F.) and
50°C. (122°F).

Reference to Figure 2-1 will provide the
necessary outline dimensions required
for ~installation, floor load is 190
pounds. Allow free circulation of air
around the cabinet, and at least six
inches air space between the back of the
unit and a wall or partition. The com-
panion exciter may be placed on top of
the GSL-1900A for voice or CW modes of
communications. For FSK or other modes
requiring a full kilowatt of average
power output, the exciter should be
located on an adjacent table and have a
blower kit. The exciter may also be rack
mounted above the GSL-1900A if blowers
are provided in the top of the rack.

2.4 CONFIGURATIONS

Figures 2-4 through 2-8 are illustrations
of various GSL-1900A configurations.

2.4,1 TR Auxiliary Relay

The TR Auxiliary Relay Option is utilized
for simplex or half-duplex operation us-
ing a GSR-920, GSE-924 and GSL-1900A.
(Mounting holes for the TR Auxiliary Re-
lay Box are provided on the rear panel
of the LPA-1900A.) See Figure 2-8 for
configuration details. Refer to Section
V of the manual for the schematic of the
relay box.

2~2

2.5 ANTENNAS AND GROUND SYSTEMS

The GSL-1900A is designed to work into
two types of antennas:

a) Non Resonanf antennas where a GCU-
1935 Automatic Antenna Coupler is
used and

b) Broadband antennas where the GSL-
1900A is connected directly to the
antenna.

Figures 2-4 through 2-7 illustrate con-
figurations where each of these two types
of antennas are used.

2.5.1 Random Length Non Resonant Anten-
nas

The antenna impedance of non resonant
antennas is dependent on the operating
frequency. A GCU-1935 must be used to
match the antenna to the GSL-1900A 1 KW
Linear Power Amplifier. Thirty-five foot
whip antennas offer a good compromise be-
tween practical height and good electri-
cal performance at Tow operating fre-
quencies. The performance of the 35 foot
whip is greatly influenced by its ground
system. For Base Station roof top in-
stallation refer to Figure 2-4 for
grounding details.

Another non resonant antenna is the Tong-
wire. The two most popular length long-
wire antennas are 75 and 150 feet. Both
of these antennas require the GCU-1935
Automatic Antenna Coupler to match the
antenna to the GSL-1900A. Figure 2-5 is
an illustration of a 75 FT longwire in-
stallation. Note that the feed 1ine from
the antenna to the coupler is part of the
antenna's length.,

2.5.2 Broadband 50 Ohm Antennas

These are generally complex, expensive
antennas requiring a Targe area for in-
stallation. Their use is usually limited
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to high performance base station instali-
ations which must operate at diverse fre-
quencies. As this class of antenna has
approximately 50 ohm output impedance
over the rated band of frequencies, an
antenna coupler is not required. Some
common types of broadband antennas are
the Discone and Log-Periodic. Figure 2-
6 is an example of a system configuration
utilizing a broadband antenna.

2.6 EXTERNAL CONNECTIONS

NOTE

If the T/R AUX Relay Kit
8043050091 has not been
ordered, J6 and J7 have
to be jumpered together,
with Jjumper provided in
connector kit p/n
6032600092, so the GSL-
19004 can receive.

2.6.1 PRIMARY POWER CONNECTIONS

The GSL-1900A- requires a primary power
source that can provide up to 3.0 KVA.

Whenever possible, the primary power
source should be connected to the ampli-
fier through a double-pole, 30 ampere
capacity, manual disconnect switch. An
arrangement of this type will insure that
all power has been removed from the unit
prior to entrance for servicing. Refer
to Figure 2-2 primary power interconnect
diagram for the line voltage connection
details. Cable W1, contains three each
NO. 10 AWG conductors. The green wire
connects to the station primary power
ground system. The black and the white
wires connect to the 115 or 230 volt power
source at the disconnect switch pre-
viously described, The standard cable
as furnished is 10 feet long.

2.6.2 EXCITER CONNECTIONS

Separation between exciter and PA may be
up to 100 feet,

The control cable to the exciter is shown'

in Figure 2-3. The exciter accessory
olug, 1A8P4, is furnished with the ex-
citer. The plug P5, is furnished ‘with
the GSL-1900A. The control cable
0579240002 is 37 conductor, NO., 20 AWG
wire, shielded and jacketed. This cable
is available as an option in Tlengths
specified by the customer. Fabricate the
cable as shown.on Figure 2-3.

A PL-259 UHMF Connector, 0742190005, and
adapter UG-175/U, 0742070000, are fur-
nished with each of the exciter and power
amplifier units. The RF coaxial cable
is also available in optional Tengths.
Type RG-58A/U, Sunair 0588130001 coaxial

cable is recommended for exciter to GSL-

1900A spacings of less than 50 feet. For
distances of 50 to 100 feet RG-8A/U, p/n

‘0588640000 should be used.

2.6.3 INTERUNIT CONNECTIONS

The cable from the PS-1900A power supply

unit to the LPA-1900A power amplifier is. :

shown in Figure 2-2. This cable is fur-
nished completely assembled and tested
in a standard 6 foot length.

2.6.4 RF QUTPUT CONNECTIONS

The power amplifier RF output connector
is also furnished. RG-8A/U coaxial cable
should be used, regardless of the dis-
tance to the antenna or antenna coupler.

2.6.5 ANTENNA COUPLER CONNECTIONS

If the GCU-1935 antenna coupler is part
of the station system refer to manual
6029000501 for interconnection details.

1f the GCU-1935 is not used, connect P4,
(furnished with the GSL-1900A) as shown
in Figure 2-2.

2.6.6 STATION RF GROUND SYSTEM CONNEC-
TIONS

Grounding terminals are provided on the
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exciter, GSL-1900A and GCU-1935 for con-
nection to the station RF ground system,
Use 1 or 2 inch wide copper strap or NO.
6 AWG wire or larger for this bonding.
Keep lead lengths to a minimum,

2.7 PRELIMINARY CHECKS AND ADJUSTMENTS
2.7.1 MECHANICAL CHECKS

Visually inspect the Tinear amplifier for
broken components. Remove all shipping
tie-down and packing materials. Check
the cover actuated high voltage interlock
switches for proper action when the
covers are in place. Loosen mounting
screws and adjust, if necessary.

2.7.2 LINE VOLTAGE COMPENSATION

Primary line voltage taps are provided
on the plate/screen power transformer,
271, and also on the unregulated 28 volt
transformer, 2T2. These taps permit ad-
justment for 10% above and below the nom-
inal line voltages of 115 and 230 VAC.
Jumpers are provided on the power input
terminal board 2TB1 and on transformers
- 2T1 and 272 for changing from operation
at 230 VAC or 115 VAC. Fuses 2F1, 2F2,
2F3, and 2F4 must be changed as indicated
in Figure 2-11.

2.7.3 FILAMENT VOLTAGE ADJUSTMENT

The filament voltage has been adjusted
at the factory for the nominal primary
voltage specified by the customer. Check
the filament voltage as follows.

Al At A A A A MAL

CAUTION

T TPV VIR YY TV

A b

Y

Insure the Plenum Cover
is replaced after com-
pleting this adjustment.

Remove the grid plenum cover. Connect
an AC voltmeter with a 1 to 10 volt scale
and 1% accuracy directly to the tube
socket filament terminals. Route the
leads near a pienum corner and repiace
the cover. Press the "Filament On"

2-14

switch and check the voltage. Adjust the
sliders on R10 and RI11 in equal
increments until the filament voltage is
6.0 volts +5%. DO NOT attempt to make

this adjustment with the filaments

energized.

LPA STATIC PLATE CURRENT ADJUST-

The power amplifier plate current must
be adjusted to 300 milliamps DC with no
RF input signal applied.

Adjustment procedure:

1. Switch the exciter to the USB or
LSB mode.

2. Apply DC plate voltage to the power
amplifier.

3. Close the keyline. If amicrophone
is used, be sure no audio is appli-
ed. Turn MIC GAIN to zero.

4, Place the test meter selector
switch in the DC plate current
position.

5. Adjust the DC bias potentiometer,
R8 Tocated on the rear apron of the
LPA unit, for a plate current meter .
indication of exactly 300 milli- :
amperes, Lock the potentiometer
shaft to this setting.

2.7.5 KEYLINE INTERLOCK

Be sure that the internal jumper between
1A8J4-n and p on the exciter has been re-
moved., Disconnect 1A8P4 and attempt to
key the exciter., If the jumper is not
present, the unit will not key.

NOTE

GS8-900 FIELD
MODIFICATIONS

If it is intended to use
a GSB-900 with a serial
number prior to_l1%91, a
field modification kit
5024015096 is required to
permit external connec-
tions to the exciter ACC




SUNAIR GSL-1900A

and ALC circuits. Com-
plete installation
instructions are pro-
vided with the kit.

2.8 SLIDE MOUNT OPTION

An optional slide mounting kit is avail-
able to facilitate installation of the
GSL-1900A power ampiifier and power sup-
ply units in standard E.I.A. equipment
racks. See Figure 2-14.

2.9 SHOCK MOUNTS AND STACKING OPTIONS

The GSL-1900A power amplifier may be

shock mounted for transportable applica-
tions when the stacking option is used.
Figure 2-12 illustrates the options. If
the exciter is not used in the stack, the
snubbers may not be required if wall
clearance is at least 12 inches.

Figure 2-13 provides information for
shockmounting the equipment racks.

JUMPER LOCATIONS
230V AC PRIMARY

JUMPER LOCATIONS
115V AC PRIMARY

FIGURE 2-10 LINE VOLTAGE TAPS

7P 2-1D

2-15
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FAN 2B/

2Pl 2al ®
|

u‘ls/aaov-%("c

50/60HZ—< B

SEE
NOTE ¢

1. COM

2T

2C6
4TOUF

e

2R6
10

i/ew

2CRIQ
INGOC4

2CR1Y
INAQOS

X4

B

SEE

2F1 NOTE 3 }
154 t

(eromic

upe 26 ( ©

NOTES:
l. JUMPERS FOR 230VAC OPERATION SHOWN ON 2TB! AND 271,
FOR [15VAC OPERATION:
¢. REMOVE JUMPERS 2TBI-2 TO -3 AND 2T ~H3 TO-HS.
b. ADD SUMPERS 2TBI-I TO ~2, =3 TO ~4, AND 271 - H3
TO ~HT7, HI TO —H5.
2. ALL RELAYS SHOWN IN DE-ENERGIZED POSITION,
3. FUSE AMPERAGE SHOWN FOR 230VAC OPERATION, -
FOR H5VAL OPERATION : :
o, CHANGE 2F3 AND 2F4 TO IO AMP
b. CHANGE 2FI AND 2F2 TO 30.AMP
4. WIRES MARKED WITH '@ * ON TRANSFORMERS 27| AND 272
MUST BE MOVED 70 THEIR PROPER POINTS {HI~ 127,
LOW~104) FOR HI LINE OR LOW LINE OPERATION,

FIGURE 2-11 GSL-1900A PRIMARY POWER DISTRIBUTION |7 &~ 1)
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TRANSCEIVER/EXCITER
{OPTIONAL LOCATION)

oo ol E
229

SE
NG

LPA=-1300A

POWER AMPLIFIER

[ PS-19004

g o
.9

POWER SUPPLY

-

3/3"

SHOCK MOUNT
BASE 6032040206

21"

18 7/8"

Nt P

>
n ~,
m—

\-snocx MOUNT
CENTER HOLE

33 7/8"

SUNAIR GSL-1900A

27 1/8"

1

TOP OF
TRANSCEIVER/
EXCITER

S W LA N

2t

1/4" DIA THRU HOLE
(4 REQ'D)

\

| 1/4"0

s 2 1/2

CENTER HOLE -
3/8 16 TAPPED

TITER™

TR

CONTENTS OF SHOCKMOUNT ASSEMBLY KIT P/N 632090299

&032002501A

x
>
E
-

1ITEM DESCRIPTION /N QTY

1 Shockmount Base 6032040208 1

2 tsolator, Shock/V1B, 3L-50 Lbs. 0841820007 2
3 tsotator, Shock/V18, 50-80 Lbs. 0841816001 4

4 Rod, JHD 3/8.16 x 4 Lg. 0542880644 2
Washet, Split 3/8 0501650008 8

Washer, Flat, 496 10 81200 0501780009 6

Screw, Hex Hd 3/8-16 x 3/ La, 0501630006 4

. Nut, Mex 3/8416 x 9-15 AF 0501700005 10

CONTENTS OF: STACK MOUNTING KIT, PA/PS P/N6032050191

5

Bracket, Stack Mounting
Washer, Sptit 14 Blk

Screw, PH 1420 X 5/8 Lg Blk
MNut, Hex 14206 x 1/16 AF Blk

603204901031 ° 6
0538370025 ig
0525911022 16
0501950028 16

5
§

CONTENTS OF: STACK MOUNTING KIT, EXCITER P/N 6032690698

Bracket, Stack Mounting
Support, Stack Mounting
Washer, Split No, 10 Bik

washer, Spiit1/4 BIk

Screw, FILH 1032 x3/4 Lg Bk
Screw, PH 1 /4.20 x §/8 Ly Blk
Nut, Hex } 4.20 x 7/16 AF Bik

6032040108
6032040607
05000790624
0538370025
0501631224
0525911022
0501950628

8 00 £ GO RS RS

!;'IGK}RE 2-12  SHOCK MOUNT AND STACKING KIT WITH OUTLINE DIMENSIONS AND DETAILS

kY
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~ SUNAIR GSL-I900A

19" BACK DOOR

BLOWERS

2 o

/r A
ﬁ = SHOCKMOUNT KIT EQUIPMENT RACK P/N 6032090892
TOP VIEW 1
1
[ C————] ITEM NO SUNAIR PART NUMBER DESCRIPTION qry
G - i
BLANK PANELS ———eeem ===t 7 _
s — ¥y : 1 0501650008 Washer, Split 3/8 2
[ N 2 0501700065 Nut, Hex 3/8-16 x 9/16 AF 4
EXCITER = 3 0542880644 Rod, Thd 3/8-16 x 4 Lg 2
| i 4 0841810001 ~ Isolator, Shock/Vib. 50-80 Lbs. 2
: i t 5 1001280015 Isolator, Shock Vib. 100-155 Lbs, 4
’ : - 6 1001290003 Bolt, Hex 5/8-11, 1% Lg 4
BLANK PANEL s 7 1001300009 Washer, Split 5/8 4
1002980011 Installation Instructions 1
o>
S 5"
433" 5
4 .
GSL~1300A 5
POWER AMPLIFIER
&
2%\0 )
\ 265
" /r, :
|
GSL-190CA 5 /
POWER SUPPLY 1
x%_ﬁ_\ : "
-..\\2_ 25*'5
Lz\\ . N NOTE: The LPA-1900A and PS-1%00A
33"\: . y e must stack together for standard
: - : £.1.A., rack space.
NOTE: SHOCKMOUNT OPTION E '
INCREASES HEIGHT BY

2 1/2" i
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SUNAIR GSL-1900A

RACKMOUNT KiT (3 PIECE SLIDES) P/N 6032090DXX

R

S Aen

RACKMOUNTY KIT (2 PIECE SLIDES) P/N  60320903XX

Screw, Ornamental 10-32 x % Lg

Serew, Machine FH 4-40 x & Lg Blk
Block, Trim Adapter

Screw, Machine PH 8-32 x 3/8 Lg

Slide, Chassis, Rrackmount P5, 2 Piece
Screw, machine PH 10-32 x 5/8 Lg

$lide, Chassis, Rackmount LPA, 3 Piece
Slide, Chassis, Rackmount LPA, 2 Piece
Screw, Machine FH 10-32 x 7/16 Lg

Nut, Hex 10-32 x 3/8 AF

ITEM NO SUNAIR PART NUMBER DESCRIPTION
1 6538870001
2 10028400XX Trim, Angle
3 0500620423
4 1002990025
5 10028600XX Bracket, LPA Left
6 10028700XX Bracket, LPA Right
7 0500910065
8 10028500XX Bracket, PS Left
9 10028500XX Bracket, PS5 Right
10 6032041204
11 0500940100
12 0500070008 Washer, Lock #10
13 0500220000 Washer, Flat #10
14 1002860032 Shim, Plate
15 1006050001
6032041301
16 0500950075
17 0501940006
ia 0538750006 Nut, Clip 10-32
1000020029

Installation Instructions

i

Ft et bt g e

1 Pair
16
24
16

1 Pair
1 Pair

24

FIGURE 2-14 RACK MOUNT SLIDE DETAILS

2-21
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SUNAIR GSL-I900A

TEST METER
SELECTOR
SWITCH 1A385

TEST
METER
1A3M1

LOCAL BAND
SELECTOR'
SWITCH 1A3S6

LOCAL LAMP
50 OHM LOCAL

LOCAL-REMOTE
BANDSWITCH
CONTROL 1A357

‘ NAMEPLATE

FILAMENT
FUSE HOLDER &

INDICATOR 2F# 2F2*

mDA-306
P/N #0025 50025

PLATE FUSEHOLDER &%

INDICATOR 2F3, 2F4&

Ascef@"
P jo0r 5560/ 7

FILAMENT ON
FAULT INDICATOR
INDICATORS LAMP TA3DS1
~ .
o ™~
TUNE VSWR DC o/L FILAMENT ON
1A3DS7 SWITCH 1A381

+28VDC UNREG
2F5

1A30S5

1A3DSE

PLATE ON INDICATOR
LAMP 1A3DS2

PLATE ON
SWITCH 1A3S83

PLATE OFF
SWITCH 1A384

FILAMENT OFF
SWITCH 1A3S2

READY INDICATOR
LAMP 1A3DS4

PLATE READY
INDICATOR
LAMP 1A3DSS

TUNING INDICATOR
LAMP 1A3DS3

ILPA FILTER HOLDER
6032104102 GREEN
6032104117 GRAY

P.S, FILTER
. HOLDER

FIGURE 3-1 CONTROLS AND INDIGATORS GSL-1900A FRONT PANEL
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SUNAIR GSL-I900A

Ready then turn on the GSL-1900A

. plates and place the exciter mode
~switch in the KW TUNE position. The
. tuning lamp should illuminate.

e)

f)

After the READY lamp is lighted, set
the MODE switch to the desired oper-
ating mode, LSB, USB, AM or CW.

Set the VOLUME coniroi for a comfort-

¢ able listening Tevel,

9

RF GAIN Control: For normal operating

~ conditions the RF GAIN Control may be

left set dn its maximum clockwise
position as this will give the maximum
receiver sensitivity. When receiving
a strong signal, best results are

- ysually obtained if RF GAIN is set so

h)

that the signal, when present, in-
creases the meter reading 1 to 2 “S"
units above the "no signal" reading.

If being used in LSB or USB modes:
Speak into the microphone and advance
the XMIT GAIN until 1000 watts (as in-
dicated on the front panel meter) is

. gbtained. Turn the gain approximately

20 degrees beyond this point. Do not

- advance the gain beyond this point as
~ no further power output will occur and

distortion may be introduced.

o If being‘used in the AM mode: Follow

the same procedure as with LSB and USB

" above, except approximately 300 to 400
- watts of carrier should be indicated

on the meter when not talking. Do not
- modulate over 1000 watts,

. If being used in the CW mode: The
" level of sidetone to the transmit sec~

tion is preset at the factory. No ad-

- justment of the XMIT GAIN control is
. necessary. Automatic switching of the

_transceiver from receive to transmit

- will occur when the key is depressed.

When the key is depressed, a sidetone

_ (approximately 1 KHz) should be aud-

ible.

3-4

J) VFO Operation:

NOTE

If being used with a re-
mote audio 1input, the
transmit level adjust on
the Audio Board should be
used instead of the XMIT
GAIN control on the front
panel. If operation of
the unit is anticipated
over a wide range of fre-
guencies, this adjust-
ment should be made at the
highest frequency since
the system gain (but not
the power output) falls
off slightly with fre-
quency. When the point
of maximum power is
found, advance the level
approximately 2 turns be-
yond this point to set the
ALC.

signal from a transmitter with synthe-

sized frequency control, it is seldom -

necessary (or desirable) to use the
VFO vernier tuning control., It should
be left in its "IN" (OFF) position.
When receiving signals from nonsyn-
thesized transmitting equipment, some
error in ‘transmitted freguency wmay
exist. If necessary, pull out the VFO
control and adjust for the best
receive signal quality. Approximate-
1y *5 KHz range is provided around the
set frequency.

NOTE

When communicating in CW
with a station keying its
carrier, rather than a 1
KHz sidetone, it may be
necessary to decrease the
frequency 1 KHz. when
communicating between
synthesized  equipment,
no correction is neces-
sary.

When receiving a
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AL LA LA LS5 LD

CAUTICN

\ bbbl

Whenever the operating
frequency is changed, the
GSL-1900A must be re-
tuned. Failure to tune
the power amplifier could
damage the RF output net-
work under some condi-
tions of mistuning.

e Wy
LA

3.4 OPERATING THE GSL-1900A HWITH ?HE
GCU-1935 ANTENNA COUPLER

If the antenna in use does not present a
50 ohm Toad to the GSL-1900A within a 2:1
VSWR range, the antenna system must be
matched to the power amplifier using the
GCU-1935 Antenna Coupler. Refer fo the
GCU-~1935 Operation and Maintenance
Manual p/n 6029000501 for installation
instructions. Figure 2-9 shows Sunair's
KW Longwire Antenna Kit p/n 1003090010
installed. Also available is a 35 foot
fiberglass antenna.

NOTE

The GSL-1900A must be ad-
Justed to extend the sys-~
tams tuning time to 10
seconds to compensate for
the additional time need-
ed to tune the coupler.
(Refer  to  paragraph
4.7.2.) This adjustment
Is made at the factory
when the GSL-1900A is
ordered with a GCU-1935.

3.5 OPERATION OF THE GSL-1900A WITH EX-
CITERS OTHER THAN SUNAIR MODELS

If another exciter is to be used with the
GSL-1900A, slight adjustments may be re-
quired for the ALC, ACC and tune power.
Refer to Section V.

FIGURE 3-2 KW CONTROL UNIT, 1A2.

. 3_5




_SUNAIR GSL'1900A

TABLE 3-2 TYPICAL MULTIMETER INDICATIONS

POS FUNCTION NOMINAL INDICATION
1 Grid RF 100V PK 70V MKt b VIW"”‘J
2 Plate RF 4000V PK hearing |
3 Grid Current 10MA 1.5MA
4 Screen Current -100MA ~12MA
5 Plate Current 1 AMP . 6bA
b Plate Volts DC 4Ky 2.4KY
7 FWD PWR 1.2KW I:OKW
8 Ref1 PWR 120 OW(50 ohm load)

Typical test meter indications at"4§88%ﬂ+z single-tone signal, keydown conditions:
If readings obtained differ materially from the above nominal va1ues shut down
the equipment and inform ma¥ntenance personnel.

T e

Y
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SUNAIR GSL-1900A

SECTION IV

THEORY OF OPERATION

4.1 INTRODUCTION

The GSL-1900A is a single stage, linear
power amplifier. The power amplifier
stage, input and output RF networks,
wattmeter, printed circuit boards, blow-
er and control panel are located in a
single chassis, LPA-1900A. The heavier
AC power supply components are mounted
in a separate chassis designated as the
PS-1900A power supply, unit 2. In
addition, an extended control panel, 1A2,

_is provided which mounts in the exciter

front panel. This remote control unit
provides complete control functions for

The power amplifier consists of a single

type 4CX1500B, ceramic envelope power
tetrode which provides a power gain of
25. The grid drive signal is developed
across a 50 ohm non-inductive load resis-
tor. The cutput network is the Pi-L con-
figuration. The very low grid impedance
eliminates the requirement for neutral-
ization. The screen grid is connected
directly to the RF chassis, and a nega-
tive cathode supply is used to provide
screen potential. The cathode supply is
then connected in series with the plate
supply which results in a heavily swamp-
ed, stable, screen voltage. Vacuum vari-

the GSL-1900A from the exciter’s able capacitors are used in the output
Tocation. network ‘to improve operational veli-
ability.
4.2  RF POMER AMPLIFIER CIRCUITS y :
‘ 4,2.2 RF INPUT CIRCUIT
4.2.1 GENERAL
Refer to Figure 4-1, Functional Block Refer to Figure 5-22.
‘Diagram.
- Lk " ANTENNA
valLiuiam . l, - 1'
' vy Teti 'ﬁ{‘!, infol v caps . owjfe
pid drive i i &%;'f{d;;m?d RET ?:» n; m?guri o improse opdr® "ﬁ,‘fg'
T EoerediELMY LPA-I1S004 RELAY
ﬁ..p on POWER TUNING LOADING WATTMETER
wae dadughwme  S——0—e— AMPLIFIER - INDRCTCR | o s 1Ad
oad ved ) |NRPFU1; VI 4CXI5008
4 LR . : oy .
elinidot | ol Bor vawtmdinadiiy Affg‘: Iy Sereen gund 15 tavneeted g’n‘fﬂfﬁ
ESQ@EQL_ CONTROL : ‘f‘\ﬁ?mc‘:& £p deéAﬁSiS} and a n—:?ﬂa‘[w'{
EXCITER |, ACC & ALC "7 &1‘40&3«.”7 ,5 mn‘ ts prwwf.z
, seveen gatentiad,
PS-1900A ,_ The eaﬂog[-e 5“3?2 /5 eannufzJ
FOWER $ DISCR COMPTR | Mt SErI®S wi#h M_ﬁ‘f#él
o '-2 . & AMPL & AMPL @1 N rc.sdﬁ' A 118“195”“?,
¢ T 1/ e, sereen ua&/a;’l,

\&

FIGURE 4-1 FUNCTIONAL BLOCK DIAGRAM GSL-1900A . TP ¢-|
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The RF input signal is connected to the
power amplifier grid through a transmit/-
receive relay circuit. K1, when ener-
gized, applies the input drive voltage
to the grid of the power amplifier
through a compensation network. The
compensation network consists of (56,
L11, €55, R1, L3 and C4. The network
compensates for the tube socket capacity
and assures a near 50 ohm input impedance
aver the frequency range of 1.6 to 30.0
MHz. L10 and R7 are used to provide the
cut-off and operating bias for the grid.

When the power amplifier is not in the
transmit mode, relay K1 removes the input
drive from the grid and switches it to
relay 1A4K1, Tocated in the wattmeter.
In the receive mode, relay 1A4K1 connects
the output of the exciter, bypassing the
LPA, except for the wattmeter. Relay K1
is Tocated in the grid plenum area while
1A4K1 is in the wattmeter compartment.
K1 and 1A4K1 are 12 VDC relays and are
connected in series operated from the
regulated 24 VDC. Relay K3 (T/R AUX) is
tocated in the plenum and controlled by
the keyline. When K3 is energized by the
keyline, it energizes K1 and 1A4K1,

4.2.3 POWER AMPLIFIER
Refer to Figure 5-22.

The power tetrode used in the power amp-
1ifier stage is specifically designed for
Tow intermodulation distortion and low
grid interception. These characteris-
tics make the A4CX1500B an especially
suitable tube for radio frequency linear
service. The tube is operated class AB2,
however, the normal grid current is typi-
cally only 1.5 ma.

The tube is mounted vertically on the RF
compartment deck so that the plate ex-
tends into the RF network area and the
control grid and filament extend into the
grid plenum. The screen grid is flush

with the RF deck and is grounded to pro-

4-2

vide internal and external shielding be-
tween the input and output circuits.

The power amplifier tube is cooled by
forced air from Blower Bl, which is loca-
ted to accept air input from a filter lo-
cated on the front paneil. The blower is
used to pressurize the grid plenum and
thereby force air through the external
anode cooling fins of the tube. The power
amplifier operates class AB? to reduce
distortion, but maintain a reasonable
plate efficiency. The plate receives
+2500 volts nominal DC from the power
supply through RF choke coils, L1 and L2.

4.2.3.1 Bias Circuit

Refer to Figures 5-22 and 5-32.

The screen grid is at ground potential.
A negative 250 volts is applied to the
cathode which results in an effective 250
volts screen voltage and a net 2750 volts
plate to cathode. The 250 volt cathode
supply is located in the power supply.
(250 volts is nominal value and will drop
as low as 225 VDC under load.) An adjust-
able 150 VDC power supply is connected
from the comtrol grid to the cathode.
4,2.4 LOW VOLTAGE RECTIFIER ASSEMBLY
(1A10)

Refer to Figure 5-22.

The bias supply consists of transformer
Tl and diodes CR5, CR6, CR7 and CR8. R2
and C2 provide the necessary filtering
while R1 is a bleeder resistor. R3 is a
current limiting resistor that connects
the positive end of the bias supply to
the negative side of the cathode supply.
When the power amplifier is unkeyed, the
full bias is applied to the grid through
R8, R7 and L10. This 1is enough to cut
off the plate current flow.: When keyed,
K1 is energized and one end of R8 is
connected to the (+) side of the bias
supply. This action reduces the negative
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R8 is adjusted to
idle current, 0.3

voltage on the grid.
provide the proper
amperes.

&.2.5 RF OUTPUT NETWORK
Refer to Figures 5-16 and 5-22.

The power amplifier RF output is coupled
to the antenna through a Pi-L network
which consists of a variable tuning ca-
pacitor €25, tuning inductors L4, L5 and
L6, loading capacitor €20, and loading
inductors L8 and L9. The purpose of the
Pi-L output network is to attenuate RF
harmonics and to match the power ampli-
fier output impedance to the 50 ohm
transmission Tine with a minimum of cir-
cuit loss. The plate output from the
power amplifier tube is coupled to the
network through blocking capacitors C24
and C70. Various inductor taps and pad-
der capacitors are selected by the band-
switch, S2. The tuning and loading ca-
.pacitors, C20 and C25, are mechanically

- ganged and motor driven to provide the

plate tuning adjustment. The ratio of

C20 to C25 should be approximately 2.521

dais

/622

4.?2.5.1 Auxiliary Loading Capacitors and
RF Bandswitching

Because of the Timited value of L6 (15
uh) auxiliary loading capacitors must be
used in parallel with the variable
capacitors €25 and C20. These are
switched by S2A and S2D. Table 4-1 Tists
the auxiliary capacitors and the actual
capacitance range of the variable and
fixed capacitors for each band.

Switch wafers S2B and S2C select the pro-
per value of L6 and L5 for the frequency
range being tuned. L4 is a small value
inductor that increases the value of Lb
for band 8. Auxiliary loading inductor
L9 effectively increases the value of the
motor driven loading inductor L8. L9 is
used on bands 1 through 5 and is shorted
out for all other bands. L7 is a static
drain choke.

4,2.5.2 Impedance Matching and Theoreti-
cal Midpoint

Refer to Figure 4-3.

Freq. C25 25 AuxiPLATE - C20 C20 Aux

Range Band | Range CAPS. | RANGE RANGE CAPS Loading
(MHz) N

1.6-1.999 | | 10-400pf | 500pf 510-900pf 7-1000pf 1250pf 1257-2250pf
2-2.999 2 10-400pf | 200pf 210-600pf 7-1000pf 550pf 557-1550pf
3.3.999 3 10-400pf 0 10-400pf 7-1000pf 250pf 257-1250pf
4.5 999 4 10-400pt 0 10-400pf 7-1000pf 50pf 57-1050pf
68999 | 5 10-400pf | O 10-400pf | 7-1000pf 50pf 57-1050pf
0-12.999 6 1 0-400pf 0 H}400pf 7-1000pf 50pf 57-1050pf
13-19.6994 7 10-400pf 0 10-400pf 7-1000pf 50pf 57-1050pf
20-29.999] 8 10-400pf 0 10-400pf 7-1000pf 50pf 57-1050pf

TABLE 4-1 €25 AND C20 CAPACITANCE RANGES FOR EACH BAND
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The nominal desired plate impedance is
1900 ohms with zero phase angle. (25 is
in shunt with the plate and will reduce
the real part of the impedance to approx-
imately 100 ohms with a capacitive re-
actance. L4, L5, L6 in series will tune
out the reactive portion but will not
change the real part. The junction of
L6 and C20 is the midpoint and is near

100 ohms. €20 again reduces the real
part to 50 ohms with a capacitive
reactance. L8, L9 resonate the reactive

‘partion to produce an output impedance
of 50 ohms with zero phase angle. The
midpoint impedance can be measured and
is an indication that the ratio of €25
to C20 is the proper value,

As stated previously, the nominal desired
plate impedance is 1900 ohms with zero
phase angle. This is generally correct
at the mid frequencies around 12 MHz. At

some high and low freguencies, the op-
timum plate impedance is usuaily the con-
Jugate impedance of the output impedance
of the tube. Therefore, at some fre-
quencies, the phase detector and the
loading comparator are purposely offset
to achieve the best power output from the
amplifier.

4,2.6 WATTMETER.
Refer to Figure 5-22.
The RF output from the matching network

passes through the RF Wattmeter Assembly,
1A4. The purpose of the wattmeter cir-

cuit is to detect and provide monitoring

information on the forward and reflected
power on the transmission line. Separate
forward and reflected outputs are pro-
vided,
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4,2.6.1 Watimeter Operation

Transformer T1 generates an AC voltage
that 1is oproportional to the current
through the line. The voltage developed
across R2 is used for the forward volitage
while the voltage across Rl (180° out of
phase with the voltage across R2) is used
for the reflected current sample.

4.2.6.2 Forward Power Detection

The voltage sampie for the forward power
sample is obtained from voltage divider
C2, C4. The voltage across €4 is in phase
with the current through the Tine when
the line is terminated with a resistive
load. The current sample across RZ2 is
180 ° out of phase with that across (4.
Therefore, diode CR2 will have maximum
output when the wattmeter is terminated
with a resistive load. Capacitor C2 is
adjusted to produce the same voltage
across C4 as exists across R2. The for-
ward power indication will be maximum
when the Toad is 50 ohms and non reactive.

4.2.6.3 Reflected Power Detection

The voltage sample developed across C3
is the same phase as that across C4. How-
ever, the current sample across Rl is
also the same phase. This means that
diode CR1 will have the same phase for
both samples. If Cl is adjusted (with a
50 ohm non reactive load) to produce the
same voltage ‘across C3 as that which ex-
ists across R1l, diode CR1 will not
produce any DC voltage. The reflected
power output indication will be nuiled
or minimum for a 50 ohm non reactive term-
ination,

It is interesting to note that, 1if the
jnput and output are reversed, the
detector functions will reverse. That
is, the forward detector will become the
reflected detector. This is caused by
the reversal of the direction of current
flow in the line.

4,2.6.4 Load VSWR

To determine load VSWR:

L

Reflected Power
1+

Forward Power

YSWR=

foj

Reflected Power

Forward Power

A graph of this function 1is given in
Figure 4-2.

4.3 AUTOMATIC TUNING CIRCUITS

As shown in Figure 4-1 there are two motor
driven tuning circuits. The tuning
capacitors, C25 and C20, are driven from
a signal generated by the phase detector.
The phase detector is located on the RF
Sensor Board 1A7 in the plenum, The load-
ing inductor is driven by a signal from
the Toading comparator. The loading com-
parator compares the magnitude of the
grid drive signal with the magnitude of
the RF plate voltage. The circuitry for
the loading comparator is Tocated on the
Level Control Board 1A9. Because of the
Timited capture range of the phase detec-
tor, a coarse pre-position circuit is
provided. This circuit causes the driven
elements to position to a capacity and
inductance that is larger than needed for
the frequencies in a particular band. A
capacitor force function then sweeps the
two variable capacitors through the tun-
ing range until the phase detector out-
put is within the capture range. A com-
plete tuning cycle consist of pre-posi-
tion, plate tuning, and loading. Each
function will be described in the follow-
ing paragraphs along with circuit de-
scription. ”

ST
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4.3.1 PRE-POSITION CIRCUIT
Refer to Figure 4-4.

Figure 4-4 is a simplified schematic
$1lustrating the relationship between
the pre-position, tune control, tevel con-
trol, servo amplifier, and motor driven
elements during the pre-position period.
A tune cycle is initiated by placing the
exciter mode switch in the KW TUNE post-
tion. This places a ground on the KW
tune line (1A6 pin M) and initiates the
Tune Timer. Relay 1A6K1 is energized and
places a ground on the CRS KEY tine (1A6
pin 14). This action initiates the pre-
position cycle by causing 1A11U1 to ener-
gize 1ALIK1.

A resistive bridge servo is used for the
pre-position function. When 1A11KY s
energized, the signal input to the servo
amplifiers {pin J) fis connected to the
wiper of the follower pot. At the same
time, the servos are enabled and the
motors will run until the follower pot
wipers are in the same position as the
selected control potentiometer on 1A1L.
These control pots are R2, R3 and R4 on
1A11. R2 is used for band 8, R3 for the
main band and R4 for band 7. Figure 4-4
is shown with a band 8 control selected.
Bandswitch wafer S$2G grounds the wiper
of the pre-position control being used.
(The ground is returned to the servo amp-
1ifier return.) It should be noted that
the pre-position reference supply 1is
floating with respect to ground and each
reference voltage (+VREF and -VREF) can
be any value between O and +24V depending
on where the wiper of the selected con-
trol pot is adjusted. Since the servo
amplifiers are referenced to ground, the
motors will be able to run both direc-
tions. The pre-position period Tasts for
approximately one second, after which
1A11K1 de-energizes. The transmitter is
keyed on at this time.

~4.3,1.1 Capacitor Force Function

Refer to Figures 4-4 and 5-29.

When 1A11K1 is de-energized at the end
of the pre-position time, c¢ircuitry on
1A11 causes 1A11K2 and K3 to . be
energized. K3 transfers the control of
the reference power supply from R2, R3
or R4 to R6. R6 is the capacitor force
control. K2 connects the wiper of the
ptate tuning follower pot to the input
of the tuning servo and the plate tuning
motor sweeps the two capacitors out
toward minimum capacity. AL the end of
the pre-position period the transmitter
was keyed on and there will be an input
to the plate comparator located on 1A9.
I, (+) and [p (=) is a sample of the tube
plate current while the plate sample
input to 1A9 is an indication of the RF
plate voltage on the tube. When the
output of the plate comparator (1A9 pin
F) drops to zero, 1A11K2 and K3 will de-
energize and the output of the phase
detector will be connected to the input
to the plate tuning servo. When this
occurs the nplate will final tune,
controlled by the phase detector. The
plate comparator output will not drop to
ero until the peak RF plate voltage is
up to required tune power.

The loading servo motor does not run dur-
ing the capacitor force period because
it is prevented from doing so by the
Toading lockeut relay, 1A9KL.

4.3.1.2 Detailed Theory of Operation of
Other Circuitry on Pre-Position Board

Refer to Figure 5-29.
a) Pre-position Timer Circuit

As stated previously, the pre-posi-
tion cycle is initiated by a ground
on the CRS KEY line, 1All pin S. This
ground via CRZ, causes current to flow
in R10 and R12, and Q3 conducts apply-
ing +24 volts on pins 5 and 6 of Ul.
Ul is the pre-position timer and is
adjusted to approximately 1 second by
the time constant R1, Cl. During the
1 second interval, +24 volts is appli-
ed to pins 1 and 7 of ULl and relay Kl

4-7
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4.3.2.2 Loading Lockout

The power ampiifier loading comparator
signal described in the preceding para-
graph is not correct unless the plate
tuning is adjusted to the optimum plate
phase angle. The purpose of the loading
lockout circuit is to prevent the Toading
from moving until the plate circuit is
tuned. Refer to Level Control Board 1AS
schematic Figure 5-28. Two circuits are
provided to insure that the plate tuning
will be adjusted before the loading.
Timer 1A9U2 is triggered by the tune key
ground signal whenever a tune sequence
is initiated. The timing period is
approximately one second. The timer

output is connected to the TJoading
lTockout relay. driver, 1A9Q4, which
enables relay, 1A9K1. The timing

sequence allows the tuning servo system
to start its adjustment while the loading
is held off. When ‘the tuning motor
operates, ‘a permanent magnet on the motor
shaft causes the.proximity switch, S$4,
to open and close as the shaft rotates.
The switch supplies a pulsed ground to
the coupling capacitor, 1A9C5, which in
turn charges 1A9C6 through the blocking
diode TA9CR6. When the tuning motor is
operating, the relay driver is turned on
by the base voltage supplied by 1A9Cs.
It can be seen that the timer will overlap
‘the charging of 1A9C6 effectively locking
out the loading function.

4.3.3 POMWER AMPLIFIER PLATE TUNING

A simpTified version of the power ampli-
fier phase discriminator is shown on
Figure 4-6. The two shunt capacitors,
C20 and C25, are ganged and driven by the
plate tuning servo system which consists
of the tuning drive motor, B2 and servo
amplifier 1Al. The error voltage for
tuning is supplied by the phase discrim-
inator circuit of 1A7. The phase dis-
criminator tuning method is based on the
principle that the amplifier output is
exact]y 180 degrees out of phase with the
input when the plate tuning network is
tuned to resonance. (Atthe input fre-
quency.), The phase ‘discriminator com-
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pares the input and output phase rela-
tionship and provides a DC output voltage
to drive the tuning servo system until
the plate circuit is tuned to resonance.

In the simplified schematic of Figure 4-
6, a sample of the power amplifier grid
voltage is obtained from the capacitive
divider, €1 and €38. The circulating
current in the plate tank capacitor, C25,
leads the voltage across it by 90 de-
grees. This current produces a voltage
in toroid coil T3. The secondary current
in T3 produces voltage: vectors, Ep and
Eg, across the phase discriminator load
resistors. The grid voltage sample Eg

‘is used as a reference to form a simple

quadrature phase detector. Figure 4-6
shows a vector diagram for the resonant
and off-resonance conditions. When the
tuning network is tuned to the input fre-
quency, vectors Ep and Eg are exactly 90°
out of phase with Eg.

Therefore the resultants, V1 and V2, are
equal, yielding no DC output. The condi-
tion for unequal voltage vectors is shown
in the remaining diagram.

4.4 RF SENSOR BOARD 1A7

Refer to Figure 5-27.

The RF Sensor Board isg1ocated in the

grid plenum and contains the following

circuits: phase detector, ACC detector,
Toading comparator plate sample detec-
tor, loading comparator grid sample de-
tector, grid voltmeter drive, and plate
voltmeter drive. Each of these circuits
will be discussed in the following para-
graphs. =

4.4.1 PHASE DETECTOR

The phase detector compares a sample of
the grid voltage and the plate voltage
and has a null (zero volts output) when
the plate voltage-is 180° out of phase
with the grid drive. The grid voltage
sampie is obtained from capacitive divi-
der Cl and €38. It.is fed to the phase
detector through R7 and C22. €30 is an

/ ™,
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adjustable capacitor. used to shift the
phase of the grid sample at higher fre-
quencies.

The plate sample is derived from T3 shown
in Figure 5-22, located in the plate tun-
ing RF compartment. T3 is a current
transformer with the primary a single
turn, The current through the primary
of T3 is the current through C25 and its
auxiliary capacitors. The voltage
induced in the secondary of T3 is 90° out
of phase with the plate voltage. When
the plate voltage is 180° out of phase
with the grid voltage, the plate sample
from T3 will be 90° out of phase with the
grid voltage. The vector diagram shown
in Figure 4-6 illustrates the phase
.relationships between the two samples at
resonance and off resonance. Ep and Ep
are AC voltages that are 180° out of phase
and are produced by T3. Eg is the AC
grid sample voltage. Eg is applied to
the cathodes of CR8 and CR9 while the
plate sample is applied 180° out of phase
to the anodes of CR8 and CR9. Diode CR8
will detect the difference voltage across
it while CR9 will detect the difference
.vDltage across it. V1, detected by CRS8,
and V2, detected by CR9, will be equal
when £p and Eg are exactly 90° out of
phase with Eg. The phase detector output
voltage, measured from 1A7J1 pins 14 and
15, will be zero or null when V1 and V2
are equal., This is the condition for
resgnance. Figure 4-6 illustrates how
V1 and V2 are not equal for conditions
of resonance.

4.4.1.1 Phase Detector Components

R8 and R9 are loading resistors used to
obtain a flat response from the output
of T3. RIO and R11 are used fo divide
the plate sample equally between CR8 and
CR9. C23 is the midpoint AC ground return
for the plate sample. R12 is a
potentiometer used to balance the phase
discriminator and is used to correct for
differences in diode rectification
efficiencies or unbalance of the plate
sample. (24 and C25 are the DC filter

capacitors for the rectified voltage from
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CR8 and CR9. L6 and L7 are.RF chokes to
isolate the grid sample from the DC
output of the phase detector. R14, C26
and R23 1is a lead network to improve
performance of the tune servo amplifier.

4,4.1.2 Phase Detector Adjustment

The complete adjustment procedure for the

phase detector is covered in Section V.

R12 and €30 provide a method of adjusting

the phase detector so the plate will tune

to a particular optimum phase angle,
rather than 0°.

4,4,2 ACC DETECTOR

The ACC detector gets an AC input from
the plate sample. The detector consist

of €27, C28, C15, R5, R15, CR3, CR10 and .

L3. The ACC detector is a voltage doubler
with a freguency compensation network.
The compensation network consists of C27,

{28 and R15. The plate sample is Tless

at the higher frequencies than the lower

frequencies for the same power output.

C28 can be adjusied to compensate for the
plate sample and have a fiat ACC response

for the entire frequency range. Adjust-

ment procedures for the frequency compen-
sation network are given in Section V.

The output of the ACC detector is fed to
the Level Control Board 1A9 where it is
amplified further and then applied to the
exciter to control the AM power level.

4.4.3 LOADING COMPARATOR PLATE SAMPLE
DETECTOR

The plate sample for the Toading compara-
tor is detected by CR2 and filtered by
C13, R3 and C40. L2 provides a DC return
for diode CR2, R4 is adjustable and pro-
vides the drive for the front panel meter
when monitoring Plate Peak RF volts. Ad-
austment procedure for R4 is in Section

4.4.4 LOADING COMPARATOR GRID SAMPLE
DETECTOR

R17, C29 and R16 provide frequency com-
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pensation for 1loading comparator grid
sample. Because the plate RF sample
drops at the higher frequencies, the grid
sample must also be forced to decay at
the higher frequencies in order to have
the Toading consistent over the frequency
range. Diode CR1 rectifies the grid sam-
ple and DC is filtered by Cl2, Rl and
C31l. Zener diode CR1l 1limits the peak
grid sample fo -3.0 VBC. R2 is adjustable
and provides the drive to the front panel
meter when monitoring Peak RF Grid Volt-
age. Adjustment procedures for £29 and
RZ2 are in Section V.

4.5 ALR BOARD 1A13
Refer to Figure 5-31.
4.5.1 GENERAL

The Automatic Level Recognition Board
contains circuits for controlling the RF
output power level (ALC), reduction of
the RF output power during Tow AC Tine
conditions and Tune Fault indication
during off resonance operations.

4.5.2 AUTOMATIC LEVEL CONTROL (ALC)

The ALC circuitry consists of CR1, Q2
thru Q6, R18, R21, R22, SCR Q1 and associ-
ated components. Automatic Level Control
starts with a sample DCV of the forward
output power from the RF Wattmeter 1A4.
The DCV sample comes in on J1-7 and is
fed to the collector of (3 across R21,
the NORM LINE adjust used to set the level
on Q5. In the normal line condition, Q3
is on placing the end of R21 at ground.
As the sample DCV increases, the voltage
to the gate of Q5 increases, and it begins
to turn on. With Q5 on, forward bias is
applied to the base of Q6. As Q6 con-
ducts, a portion of the +28V on its
emitter is 'fed out to J1-5, ALC OUT, turn-
ing back the exciter drive.

If an extremely high DCV sample comes in,

as it would with an open transmission

line, the ALC is unable to turn the ex-
citer completely off. With the drive

power so low, the VSWR trip cannot func-
tion, possibly causing damage to the LPA.
To prevent this, CR1 and Q4 are used. If
the sample from the 1A4 Wattmeter exceeds
8.2V, CR1 will conduct turning Q4 on.
With Q4 on, ground is applied to the gate
of Q5 turning it and Q6 off allowing no
ALC out. The exciter can now drive the
KW at maximum allowing the VSWR trip
circuit to react.

4.5.3 KEYLINE COMPARATOR

This circuit consists of ULB, R5, R6, R12
and associated components. The output
of UIB pin 1 will be a high when the
keyline pin J1-3 is 7 VDC or below and
will be applied to SCR Q1 as anode
voltage.

The +24 VDC regulated is applied across
R5, R6 to set a reference voltage of +7.2V
applied to pin 7 of ULB. When the keyline
voltage goes below the reference on pin
7, UIB will trip. The output on pin 1
of UIB wiil go high. The voltage through
R12 will now be applied to the anode of
Ql.

4,5.4 LINE VOLTAGE COMPARATOR

This circuit consists of C36, R1, R3, R4,
R9, R1l, R13, R1l4, UlA and associated
components. The Line Voltage Comparator
prevents output fluctuations due to
changes in the AC line voltage during
transmit., It monitors the unregulated
+35 VDC entering at J1-4 coming from PS-
19008 which is proportional to the AC
line voltage.

The +35 VDC is fed across a voltage divi-
der R1, R3 and applied to pin 4 of UlA.
The +24 regulated is applied across R4
which sets a reference voltage for pin 5
of ULA. R9 provides positive feedback
for quick reaction time to UIA.

As the line voltage drops, the level on
pin 4 falls below the reference on pin 5
causing ULA to trip. The normally low
output at pin 2 is now a high. RI11 will
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drive R13, R14, a voltage divider and
current Timiter, to turn on the gate of
Ql. The time constant of R14, R36 holds
for 500 ms, verifying an actual Tow line
condition,

This gate voltage from the Line Voltage
Comparator and the anode voltage from the
Keyline -Comparator cause Ql to conduct
turning on transistor Q2. When Q2 con-
ducts it brings R18 to ground eliminating
the base bias of Q3 turning it off. With
Q3 off, R22 the LOW LINE ALC adjust, is
added in series with R21 the NORM LINE
adjust. This voltage divider network
will increase the amount of wattmeter
sample voltage felt on Q5. With more
voltage on Q5 the ALC voltage on J1-5
will increase, reducing forward output
power to 700 watts. This condition will
exist regardless of the AC line voltage
condition until the keyline is released,
resetting Qil.

4.5.5 KW TUNE COMPARATOR

The KW Tune Comparator contains com-
ponents R69, R70, U3B, Q12 and associated
circuitry. This circuit compensates for
extremély long control cables, The KW
Tune ground comes in from the exciter's
front panel on J2-3. R69 and R70 set a
reference voltage of 3.6 VDC on pin 7 of
U3B. When the KW Tune line VDC on pin
6, falls below the reference on pin /7 the
output -of U3B on pin 1 goes high. The
high is applied to Q12 turning it on.
With Q12 on, a hard ground is placed on
the KW Tune line on J2-4. By applying
this ground, there will be no significant
changes of the KW Tune input by the high
resistance of long control cables.

4.5.6 PLATE COMPARATOR

The Plate Comparator consists of U2A and
G7. In a normal condition, the power
amplifier V1 is at resonance with propor-
tional amounts of plate DC current and
Plate peak RF voltage. The input at J2-
9 would be low. In an off resonance
condition, the input at J2-9 is a high,
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+20 VDC. This high is fed to pin 3 of
U2A. U2A is a non-inverting buffer. The
high out at pin 1 turns on Q7.

4.5.7 DRIVE POWER COMPARATGR

U2B, U2C, R49, R50, Ql0 and associated

components make up the Drive Power Com-
parator. The comparator takes a look at
the amount of drive on the grid of V1.
The negative DCV grid sample is fed in
on J2-7 from the RF Sensor Board 1lA7.
The negative DCV is fed to U3C pin 9.
The reference voltage on pin 8 of U3C is
developed from the +24 VDC regulated
source which is fed across R49, R50. The
reference of +2.7 VDL represents
approximately 40 watts of drive power.
When the DCV on pin 9 goes higher than
the DCY on pin 8 indicating greater than
40 watts, the output of U3C on pin 14
goes high. This high turns on QlQ, U2B
is a buffer ampliifier used to isolate the
meter from the grid sample so changes in
the meter will not change the grid
sample. )

4.5.8 TUNE FAULT LAMP CIRCUITRY

U3D, R51, R55, R57, R48, R67, SCR Q9,
(11, CR3 and associated components make
up the Tune Fault Lamp circuit. With Q7
turned on by the Plate Comparator, -the
conditions for a Tune Fault are present.

U3D is an AND gate. A 11.5 reference
voltage for pin 11 is set by R51 and R55.
+24 VDC is fed across R57 with Q7 and Q10
on, R48 and R67 are placed in series with
R57. This places a voltage of Tess than
+12 VDC on pin 10 of U3D causing a high
output on pin 13.

With U3D's output high, a positive gate
voltage for Q9 is provided turning it on,
since the anode has +24 VDC already
applied for the necessary second voltage.
With Q9 on, Q11 is now on which will open
the keyline relay on J2-2 unkeying the
exciter and turning on the Tune Fault
Lamp. This condition exists when the
transmitter has moved off frequency ‘in
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Jarge increments (greater than 1 MHz),
the reaction time is instant.

As the keyline collapses the outputs of
the Drive Power and Plate Comparators go
tow turning off Q7 and Q10. Q9 will not
go off even with its gate removed, due
to the +24 VDC remaining on its anode.
The Tune Fault Lamp will remain on until
09 is turned off either by turning off
the KW completely or retuning the KW
which removes the +24 ¥DC from Q9's anode
through diode CR3, as discussed in the
KW Tune Comparator.

4.5,9 IB COMPARATOR

The IB Comparator consists of €23, Q8,
R37, R38, R46, U2D, U3A, U4 and associ-
ated circuitry. To avoid over dissipa-
tion of the power amplifier tube, the IB
Comparator is used. If the DC plate cur-
rent and plate peak RF voltage are
proportional but the impedance is wrong,
the Plate Comparator U2A would not react
but the IB Comparator will since it mea-
sures absolute BC plate current.

The current sample is taken from the
plate metering resistor and brought in
on J2-5 and 6, and fed to U2D.  U2D is a
precision differential amplifier with a
multiplication factor of 10. (Example:
500 milliamperes of plate current, five
tenths of a volt, multiplied by 10 equals
5 volts out at pin 8.) The output at pin
8 is fed to U3A pin 4. Areference voltage
of 8.2V has been set for pin 5 by R3/,
R38 when pin 4 goes higher than pin 5
(820 milliamperes, 8.2V) the output at
pin 2 goes low turning off (8.

This circuit is so designed as to have a
time constant so as not to turn off the
exciter as soon as the KW is keyed due
to excessive plate current which occurs
the instant keying takes place. The
circuit is configured to keep 08 on at
all times when the KW is not keyed. Q8

"o clamps U4's timing capacitor C23 to
. ground while the voltage on pins 2 and 8

try to charge C23 through R46.

When Q8 is turned off by U3A, C23 will
charge up through R46, If the condition
is an authentic one, the Tow on U3A is
there longer than the time constant. U4
will put a low on pin 6 which is then
applied to pin 10 of U3D, taking the place
of Q7's output, turning on Q9 as discuss-
ed before, turning on the Tune Fault
Lamp.

4.6 REGULATOR BOARD 1A5
Refer to Figure 5-25.

Figure 5-25 is a schematic diagram of the
Regulator Board. This board contains the
following major circuits: +12 VDC regu-
Tator, -12 VDC regulator, forward power
amplifier, reflected power amplifier, DC
0/L circuit, and VSWR trip circuit. Each
circuit will be covered in the following
paragraphs.

4.6.1 +12 VDC REGULATOR

Several operational amplifiers are used
in the GSL-1900A and all require a +12
VDC source, The +12 VDC is produced by
dropping the +24 VDC through R4l and
regulating to +12VDC in VR2. R4l reduces
the dissipation of VRZ to safe Timits.
£? is a filter capacitor and Cl4 s an
RF bypass.

"4.6.2 ~12 VDC REGULATOR

The 24 volts AC to drive diodes CR1, CR2,
CR3 and CR4 is supplied by transformer
1A1071, located in the grid plenum. The
negative outpt from CR2 and CR4 is fed
to the -12 VDC regulator VR3, through R1
and R42. C3 is a filter capacitor while
Zener diode CR10 is a pre-regulator for
VR3. R1 and R42 reduce the dissipation
of VR3 to safe 1imits. C15, €16 and C18
are RF bypasses.

4.6.3 FORWARD POWER AMPLIFIER
The forward power amplifier accepts the

output from the wattmeter and is ampli-
fied to perform several functions. The
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DC amplifier consists of Ul and associ-
ated components, The forward power out-
put from the Wattmeter 1A4 is fed to pin
S of the Regulator Board and through R10
to the input of Ul. R38 and R4 provide
the drive for the front panel meter when
monitoring forward power. The adjustment
procedure for R4 fis in Section V. Rl6
divides down the output from the watt-
meter to prevent overdriving Ul. C13 is
an RF bypass.

R3 and R1?2 are used to adjust the offset
at the output of Ul, pin 10. When there
is no input to Ul, R3 can be adjusted to
produce zero output from the operational
amplifier. R11, C4 and C5 are AC feedback
components and are used to prevent the
amplifier from oscillating. The DC gain
of Ul is controlled by negative feedback
through R13, R14 and R15. The DC output
of Ul is fed to R7 and R8. The output
from R8 is fed to the RF Prove Circuit
on the Tune Control. Board 1A6. This
output will cause the RF Prove relay to
be energized when the forward power has
reached approximately 200 watts. The
output from R7 is used to drive the meter
in the remote control head, located in
the exciter front panel.

4.6.4 REFLECTED POWER AMPLIFIER

The operation of the reflected power amp-
lifier is similar to that of the forward
power amplifier. The reflected power
output from the wattmeter is fed to pin
18 and is divided down through R21 and

¢ R22 priongtto being fed to the input of

uz. RZ5 is an adjustment for the
reflected meter drive. R2 and R17 are
used to adjust the offset for UZ to zero
volts when. the 1input reflected power
input is zero. C12 is an RF bypass while

C6, C7 and R20 are AC feedback components

for stability of U2.

R18, R19 and R23 are negative feedback
resistors and determine the gain of the
amplifier. R6 is an adjustment used to
control the remote meter when the switch
in 'the control head is in the reflected
power position. C27 is an RF bypass.

v
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4.6.5 VSWR TRIP CIRCUIT

The VSWR Trip Circuit consists of U3, Q1,
¥1 and associated components. U3 is a
dual comparator and has a slightly nega-
tive voltage on pin 10 when there i3 no
output from the reflected power ampli-
fier, U2. R28 and VR4 are used to supply
the required negative 6 VDC for U3 and
U4, The positive bias developed across
R26 is applied to pin 6 of U3. Since pin
5 is returned to ground by R27, pin 10
will be negative when there is no reflec-
ted power input on pin 3. C11, C20, €21
and C26 are RF bypasses to prevent RF
from upsetting the operation of the IC.
Q1 will remain cutoff and relay K1 will
be de-energized because of the bias
supplied by R29 and R30.

The VSWR trip level is adjusted by R9 in
series with R24, This level is adjusted
to provide a positive bias on pin 2 of
U3. The reflected power output from U2
(divided down by R25 and R31) is applied
to pin 3 of U3. When the voltage on pin
3 exceeds the voltage on pin 2, pin 10
of U3 will increase and drive Ql, causing
K1 to energize. K1 is connected as a
latch (pin 6 of K1 s ground). The
keyline 1is opened and the VSWR trip
lights are 1illuminated when K1 s
energized., 1t should be noted that R30
and C24 form a small time delay to prevent
short duration VSWR indications from
causing VSWR trips. Diode CR6 clamps the
voltage spike when relay K1 falls out.

Once the VSWR Trip Circuit has energized
K1, the fault must be cleared by depress-
ing the "Plate OFF" switch on the front
panel of the LPA or on the remote control
panel. When the "Plate OFF" switch is
depressed, the +24V Plate SW voltage is
removed from pin 7 and relay K1 will de-
energize. Adjustment of R9, the VSWR
Trip Level, is covered in Section V.

4.6.6 DC OVERLOAD CIRCUIT (DC Q/L)
The operation of the DC O/L Circuit is

nearly identical to the VSWR Trip Cir-
cuit. Q2 is cut off by the bias supplied
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by R32 and R33. R36 and R34 cause a nega-
tive output on pin 10 of U4 when there
is no DC O/L input to pin 4 of the
Regulator Board. (9, c22, €23 and C25
are RF bypasses. R39 and R35 supply the
positive threshold voltage for pin 2 of
U4. R35 is the DC O/L trip adjustment.
The DC 0/L drive is applied to pin 3 of
U4 through R37. When the drive on pin 3
becomes larger than the voltage on pin
2, Q2 conducts and relay K2 is energized.
R32 and C17 prevent short duration DE O/L
pulses from triggering Kz. Relay K2 is
connected as a latch, pin 6 is ground.
When K2 energizes, the DC O/L Tamp is
i1luminated and the DC O/L control line
is opened (PC connectors pins B and C).
The DC 0/L control line is the interlock
line and causes the PL SW +24 voits to
be removed from the LPA and the plate
contactor falls out, removing the high
voltage.

When 1A5K? is energized (see Figure 4-
11), the +24 VDC is removed from the plate
contactor and PL SW +24 VDC is removed.
1A5K2 receives its +24 VDC from the plate
off switch. In order to clear the DC O/L
fault, the "Plate OFF" switch must be de-
pressed. This removes the +24 VDC from
K2 and the relay will de-energize. CRS
is used to clamp the turn off spike when
relay K2 is de-energized.

The operation of the DC O/L 1is further
discussed in section 4.11 and Figure 4-
12.

4.7 TUNE CONTROL BOARD 1A6
Refer to Figure 5-26.

The Tune Control Board is shown schema-
tically in Figure 5-26. It consists of
the filament timer circuit, tune fault
timer, keyline interrupt, RF prove cir-
cuit, and the exclusive ready circuit.
Each of these circuits will be described
4n the following paragraphs.

4.7.1 FILAMENT TIMER CIRCUIT

The Filament Timer Circuit consists of

U2, K3 and associated components. When
the filaments are initially turned on,
+24 YOC FIL SW is applied to pin 12 and
to U2 pin 5. C2 is charged slowly through
R4 and relay K3 remains de-energized.
After approximately 3 minutes, a ground
appears on pins 1 and 6 of U2 and K3 is
energized via CR4. Once K3 is energized
it latches because pin 9 is ground. R5
ic a bias resistor for U2 while CR5 clamps
the voltage spike generated when K3 is
de-energized. The plate contactor cannot
he turned on until K3 1is energized
because the interlock Tline (I/L) s
interrupted through K3 contacts 6 and 7.

4,7.2 TUNE FAULT TIMER

The major components of the tune fault

timer are Ul, Kl and Q3. When a tune

cycle is initiated in the remote control

unit (located in the front panel of the

exciter), a ground is placed on pin M of

1A6J1. This ground, through CR7, reduces

the base voltage of Q3 through the base

bias circuit, R10 and R1l. Q3 conducts

and +24 VDC appears across R9 on pins 5

and 6 of Ul. C9 and C10 are RF bypasses.

When +24 VDC is applied to pins 5 and 6
of Ul, relay Kl is energized and will

remain energized until the time constant

R1, R2 and Cl is charged up to a preset
threshold. At this time relay K1 will

de-energize. R2 1is adjustable and is

normally set to approximately 3 seconds

if the GSL-1900A is used without the
antenna coupler. If the GCU-1935 is

used, R2 is adjusted to approximately
10 seconds. R18 and CR13 are used to
terminate the tune cycle timer when the
SCR on the Level Control Board fires.
(This will occur when there is a
malfunction in the tune cycle.) C4 and
£12 are RF bypasses while CR1 is a spike
suppression diode.

4.7.2.1 Relay K1 Functions

a) Contacts 5, 6 and 7: Pin 6 is ground
and grounds out the input to the RF
prove amplifier when not in a tune
cycle. Pin 7, when K1 is energized,
provides a ground on the coarse key-
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line until the RF prove relay ener-

gizes. (The coarse keyline ground
initiates the pre-position timer on
1A11.)

b) Contacts 8, 9 and 10: Control the
fault lamp. If, when K1 de-energizes,
K2 is not energized, the fault Tamp
will be illuminated,

¢) Contact 11: Recycles Ul with each
tune command by discharging Cl to
‘ground,

d) Contacts 12 and 13: When K1 is ener-
gized the tuning Tamp will be illumi-
nated.

e) Contacts 14, 15 and 16: When K1 is
energized the LPA enable line is con-
nected to the coupler sum line.

4.7.3 KEYLINE INTERRUPT CIRCUIT

This circuit is composed of Q2, K4 and
associated components. The keyline must
be opened during portions of the tune
cycle. For example, when the LPA is being
pre-positioned and the antenna coupler
element's are being forced to the home
positions, the transmitter should not be
keyed on. When Q2 is conducting (satur-
ated), relay K4 is energized and the key-
Tine is opened by relay K4 pins 5 and 6.
CRI10 aliows Q2 to be turned on only when
there is a ground on the KW Tune line.
CR11l prevents the keyline from being in-
terrupted after the RF prove relay K2 has
energized. Diode CR9 interrupts the key-
line (unkeys the transmitter) when the
ready lamp comes on at the end of the
tune cycle. Resistive divider R8 and R7
is driven from the coupler sum line and
saturates (2 until the coupler elements
are in the home position. C5, C6, C13,
Cl4 and Cl5 are RF bypasses. CR8 is a
clamp diode while R6 is the ground return
for Q2 emitter.

4.7.4 RF PROVE CIRCUIT

The RF Prove Circuit consists of Ql, K2
and associated components, It is driven
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by the forward power amplifier on the
Regultator Board. When, during the LPA
tune cycle, the output from the wattmeter
indicates a forward power of 200 watts,
Ql is saturated and relay K2 energizes.
This “proves” that the plate has tuned.
The RF prove output from the Regulator
Board drives through R16 and R3 to the
base of Ql. (8 is a filter capacitor to
prevent the RF prove output from satur-
ating Ql. C16 is an RF bypass while CR2
is a spike suppressor diode. When K2 is
energized, it will latch through R15 pro-
vided there is an output from the ex-
clusive ready circuit.

4.7.4.1 K2 Relay Functions

a) Contacts 5, 6 and 7: Pin 6 is at
ground potential and provides a ground
for the coupler tune line when K2 is
energized. (The antenna coupler can
tune after the RF prove relay is ener-
gized.) When K2 is de-energized, pin
6 contacts pin 5 and a ground is placed
on the lag network keyline.

b) Contacts 8, 9 and 10: When K2 is ener-
gized, the ground is removed from the
coarse keyline. (The coarse keyline
starts the pre-position timer on the
Pre-Position Board.)

¢} Contacts 11, 12 and 13: When K2 is
energized, and if there is an output
from the exclusive ready circuit, K2
will latch.

d} Contacts 14, 15 and 16: These con-
tacts determine whether the fault or
the ready lamp will be on at the end
of the tune cycle. If K2 is energized
at the end of the tune cycle, the ready
Tamp will be on. If K2 is not ener-
gized, then the fault Tamp will be on.

4.7.5 EXCLUSIVE READY CIRCUIT

The Exclusive Ready Circuit uses Q4, Q5
and associated components. The purpose
of the Exclusive Ready Circuit is to
assure that the ready lamp will come on
only if the RF prove relay is energized
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when the tune fault timer expires. Some-
times the RF prove relay will energize
at the beginning of a tune cycle and then
de-energize before the end of the tune
cycle. When this condition occurs, the
fault lamp will come on. Transistor Q4
is driven by R12 and is saturated during
the tune fault timer interval. At the
end of the fault timer interval the
collector of Q4 rises and drives the base
of. Q5 from R13. If K2 is energized,
transistor Q1 will be driven from the
emitter of Q5 and the ready lTamp will be
on.

4.8 LEVEL CONTROL BOARD 1A%
Refer to Figures 5-28, 4-7 and 4-8.

Figure 5-28 is a schematic diagram of the
Level Control Board. Figures 4-7 and 4-
8 are simplified schematics illustrating
the loading lockout and the ADL (Auto-
matic Dissipation Limiter). The board
contains the following basic circuits:

ACC control, ACC amplifier, Toading lock-"

out timer, loading Tockout relay and con-
trol, plate comparator, ADL circuit and
loading adjustment. Each of these cir-
cuits s discussed in the following para-
graphs.

4.8.1 ACC CONTROLS

The output from the ACC Detector (IA7C7,
feed-thru capacitor) is fed to pin H of
the Level Control Board. The ACC control
circuit consists of Ql, Rl, R2 and
associated components. The purpose of
the ACC control circuit is to provide
more ACC voltage during the tune cycle
in order to decrease the AM tune power
from nominal AM of 350 watts to
approximately 200 watts. Transistor Q1
is cut-off during the tune cycie by diode
CR2 because a ground is provided on 1A9J1
pin J. Because Ql is cut-off, more ACC
voltage will appear at the junction of
R6 and R45. This point is the 1input to
the ACC amplifier.
as a variable voltage divider across the
ACC detector output. When Q1 s
saturated (not during the tune cycle)

R2 is shorted out.)

R1 and RZ2 function

Tess voltage appears at the input to the
ACC amplifier. (When Q1 is saturated,
The adjustment of
R1 and R2 is in Section V.

R4 supplies turn on bias for Q1 -through
VR2 when not in the tune cycle. R3 keeps
0l cut-off while C1 and C8 are RF by-
passes.

4.8.1.1 ACC Limiting

R60, R61, CR10, 08, Q9 and associated

components form the ACC Limiting circuit.

During the tune cycle, when the compar-

ator output (UlB-4) 1is high, transistor

Q9 is saturated and no ACC voltage is

supplied to the ACC amplifier. Q8 is

cut-off during the tune cycle by the KW

Tune line being at ground. The

comparator output, through R6l, R60 and

CR10, supplies a fixed input to the ACC

amplifier to reduce the output from the-
exciter during the capacitor sweep mode.

As soon as the comparator output drops

to zero {(indicating that the plate has

tuned), Q% s cut-off and Q8 s

saturated. This action removes the ACC

Timiting voltage (comparator output) and

allows the normal ACC input (pin H) to

drive the ACC amplifier. This action is

required to prevent driving the tube too
hard during the capacitor sweep mode of
the pre-position cycle.

4.8.2 ACC AMPLIFIER

The ACC Amplifier consists of UlC, U1D,
03 and associated components., The ACC
detector output, after being attenuated
by the ACC controls is fed to ULC pin 13.
The positive going ‘ACC detector DC is
amplified in ULC (non-inverting), and
further amplified in ULD (inverting).
The output from ULD is fed to Q3 base
through R38. R30, R31 and R35 are bias
resistors. R36 is a negative feedback
resistor while R37 couples the output of
UiC to the input of U1D. R43 and R34
supply the proper bias to pin 12 of ULD.
The input to Q3 is inverted to the
collector so that a positive going input

on pin 13 of UIC will cause a positive
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going output on 1A9 pin N, the ACC output.
This output is fed back to the exciter
to control the AM Tevel. UlD has negative
feedback supplied from the emitter of Q3
through the voltage divider R41 and R42.

R40 prov1des negative feedback for QB
while R39 is the base return RS ;|

Fe%ﬂnn R19-1s the.coliector 1oad for
Q3 while R18 isolates the collector of

Q3 from the ACC output. See Figure 5-22
Sheet 1, A filter network, called a "lag
network" 1is connected across the ACC
line. The purpose of this network is to
eliminate Toop oscillations on the ACC
line. The network consists of chassis
mounted components R17, R18, C54 and C11,
The network is physically located
adjacent to J5 on the rear panel of the
LPA. C11 is an RF bypass.

4.8.3 LOADING ADJUSTMENT

R21 is the. adjustment positioning the
loading inductor to the proper position.
The negative grid sample and the positive
plate sample are added together in R21
and R25 and the output TP1 is fed to the
load servo amplifier. As discussed pre-
viously, the loading is not allowed to
be dviven from this error voltage until
after the plate has tuned. The loading
Tockout relay circuit K1 prevents this
from occurring.

4.8.4 LOADING LOCKOUT RELAY AND CONTROL

The loading lockout relay K1, when ener-
gized, prevents the grid-plate sample
output from driving the loading servo.
Transistor Q4 energizes K1 and it is
driven from R24 and CR6 from the prox-
imity switch. The proximity switch is
mounted on the plate tuning servo motor
and effectively chops a DC voltage sup-
plied through R22 and generates a series
of DC pulses while the plate is tuning
and the plate tuning servo motor is
rotating. These DC pulses are fed
through C5 and CR6 and charge (6 to
prov1de a DC drive voltage for Q4. R23
is the ground return for differentiating
capacitor C5 while R59 is the base ground
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return for Q4. Q4 is also saturated by
R55 through CR4 even if the plate tuning
motor is not running. When power is first
applied to the LPA, K1 is energized. The
drive to the base of Q4 through CR4
remains until the loading lTockout timer
has been triggered and has expired. CRb
is a clamp diode wused for spike
prevention.

4.8.4.1 K1 Relay Functions

a) Contacts 5 and 6: When K1 is ener-
gized, contacts 5 and 6 are open and
the grid-plate sample cannot drive the
loading servo.

b) Contacts 8 and 9: When K1 is ener-
gized, the +24 volts is removed from
the anode of (2, the ADL SCR. It
should be noted that the SCR can have
+24 volts suppiied through CR7 even
if K1 is energized.

4.8.4,2
Schematic

Loading Lockout Simplified

Figure 4-7 is a simplified schematic dia-
gram of the loading lockout timer and re-
lay.  This schematic illustrates the
chopped drive to Q4 and the output of the
loading lockout timer.

4.8.5 LOADING LOCKOUT TIMER

U2 shown in Figure 4-7 1is the Tloading
lockout timer. As stated previously, the
output of the timer on pins 1 and 6 is a
positive voltage adegquate to saturate Q4
until the timer is triggered. This out-
put voltage is near +8 VDC. When the
timer is triggered by a ground on 1A9J1
pin J, CR3 and R56 cause the voltage on
the base of Q7 to drop and the timer is
turned on by +24 volts being applied to
pin 5. R57 keeps Q7 cutoff when there
is no ground on 1A9J1 pin J. R58 is the

- collector load for Q7. Approximately 1.5

seconds after U2 has +24 volts applied
to pin 5, pin 1 will short out the
Junction of R55 and CR4. This action is
illustrated by the waveshape shown.  The
period of the timer is determined by the
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time constant-R26 and £7. €22 and CZ23
are RF bypasses to prevent RF from
terminating the timer prematurely.

4.8.6 PLATE COMPARATOR

The plate comparator uses UlA and U1B and
associated components to produce a +23
VDC output when the power amplifier tube
plate current is excessive for a partic-
ular power output. This circuit is used
in conjunction with the ADL circuit to
prevent damaging the tube. The plate
comparator output is also used with the
Pre-Position Board, the Tune Control
Board and the ALR Board. A simplified
schematic of the plate comparator is
shown in Figure 4-8, The plate compar-
ator compares a voltage sample derived
from the plate current and a voltage
sample derived from the power output.
The plate current sample is obtained from
1A3R6 located on the front panel of the
LPA. The RF power sample comes from the
plate sample detector located on the RF
Sensor Board in the plenum.

4.8.6.1 Sample Comparison

_ The plate current sample fed to UlA via
.~ R12 and R13 where it is amplified and fed
to U1B for comparison with the RF voltage
sample. R15 is a negative feedback
resistor and R17 couples UlA output to
UlB input. The RF power sample is fed
through R5, CR8 and R16 to the input of
U1B. R5 is adjustable and is used to set
the value of the RF power sample to the
correct value for a given tube plate sam-
ple. When the RF power output is adequate
for the value of tube plate current, pi
. 4 of UIB will be zero volis. )when:
- [RF power output 15t _JOW_TOr_the-

va

Tue
”Gf?tube:niatewcurrent;.pin;4.0f-UlB'w11“§

be zero-voltsl. When the RF power output
is too low for the value of tube plate
current, pin 4 of UlB will have
approximately +23 VDC. This is called
an ADL condition and the ADL circuit will
terminate the tune fault timer through
1A6CR13 and 1A6R18. 1In addition 1A9CR9
will force +24 VDC on the ACC line and
"shut off the tune power from the exciter.
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Resistors R7, R8, R10, R11l, and R14 are
bias resistors for ULA and U1B. C2, C3
and C24 are RF bypasses. The comparator
output on pin F is fed to the Pre-Position
Board and terminates the capacitor force
function when the comparator output drops
to zero. The output on pin F is tapped

. of f and sent to the ALR Board 1A13 to be

used by the IB comparator, which measures
absolute plate DC current.

4.8.7 ADL CIRCUIT

Q2, shown in Figures 4-8 and 5-28, is an

_SCR that is driven on the gate by the

plate comparator output through R34, R33
and VR1. VR1 is a 6 volt zener and the
plate comparator output must be larger
than 6 volts to fire Q2. Cl0 is a noise
filter to prevent sharp spikes from
triggering Q2. R49 -.assures Q2 will be
cutoff when not driven by the plate com-
parator. The anode voltage for Q2 is
supplied from two sources. When K1 1is
energized, +24 YDC is suppliied from the
collector of Q5 through CR7. Transistors
Q5 and Q6, along with R29, R51, R52, Rb3
and R54, form a logic circuit that will
supply +24 VDC to Q2 when the plate
voltage is on and there is a fault lamp.
When K1 is de-energized the +24 VOC for
Q2 anode is supplied by relay contacts 8
and 9. When Q2 fires, +24 VYOC is applied
to the ACC line to shut off the exciter
drive and the tune timer is terminated,
thus ending the tune cycle.

4.9 SERVO CONTROL AMPLIFIEﬁS 1A1 and 1A8

Refer to Figures 4-9 and 5-23.

ﬂﬁﬁﬁ%he schematic diagram of the Servo Con-

trol Amplifiers is shown in Figure 5-23
and a simplified schematic of the output
bridge is shown in Figure 4-9. The entire
amplifier contains a preamplifier, en-
able circuit, signal inverters, force

diodes, and the output power bridge. In

addition, many feedback components are
used. FEach of these functions will be
discussed individually.

4.9.1 PREAMPLIFIER
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the bandswitch motor. Transistor.Ql re-
leases relay K2 after 500 ms through time
constant R5, C4, closing the KW tune and
keylines.

4.10.3 KEYLINE CONTROL RELAY
Refer to Figure 5-26.

When the keyline control relay 1ABKS is
energized, the keyline is opened and the
system cannot transmit. The relay 1s
energized during pre-position (a ground
on pin P of 1A6J1); at the end of the
tune cycle when the Ready Lamp comes on
(CR9); and anytime the coupler sum line
is not at ground. 1A6K2 cannot be
energized when the mode switch of the
exciter is not in the KW Tune position
because there is no longer a ground on
"1A6J41 pin M.

410.4 VSWR TRIP RELAY
Refer to Figure 5-25.

This relay, 1A5K1 on the Regulator Board,
“opens the keyline when the reflected
power output from the wattmeter indicates
a VSWR ‘greater than 2.5:1. The keyline
“is interrupted and the system is unkeyed
~to protect the power amplifier from
_ excessive high voitages or currents.

. 4.11 'METERING CIRCUITS

" The GSL-1900A metering circuits are shown
~ on the simplified schematic of Figure 4-
© 11. A multimeter selector switch 1A355,
: is ysed to select one of the 8 functions
on the test meter, 1A3ML. This meter is
on the front panel of the LPA. Each of
the eight measured voltages and/or
currents is discussed in the following’
paragraphs. 1A3R6, 1A3R7, 1A3R8 and the

meter protection diodes are on a board
" behind the front panel of the LPA.

4.11.1 GRID PEAK RF VOLTAGE (Position 1)
With the meter switch in this position,
the output from the grid WM detector is

driving the meter. The grid WM detector
is on the RF Sensor Board 1n the plenum.”
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________ A7R2 provides a calibration adjustment
for the peak grid reading. Table &=
lists the values of peak voltage for
various power levels. If the exciter in-
put were 40.5 watts then 1A7R2 would be
adjusted until the meter reads:0 36
which is 63.6 V since full scale deflec-
tion is 100 V (1.0 = 100).

4.11.2 PLATE RF PEAK (Position 2)

When the .meter switch is in this posi-
tion, the meter is driven from the plate
VM detector located on the RF Sensor
Board in the plenum. “LAZR& is an adjust-
ment provided to calibrate the plate WM
sample so the meter reads the peak volt-
age that exists on the plate of the tube.
There is no practical method to actually
measure the plate RF voltage. The meter
is adjusted to read 2575 with a- }00:
watt output. Since full scale of the:
meter is 4,000 volts, the indicated peak
RF voltage corresponding to .575 would
be 2300 V peak. This would be
approximately 1400 watts on the plate of
the tube and the output would be near a
kilowatt, considering network iosses.

4.11.3 GRID CURRENT (Position 3)

The grid current voltage sample is de-
veloped across 1ALOR3. Grid current
flowing through R3 generates a voltage
that drives the meter through 1A3R1. No
adjustment {is provided for the grid
current reading because 1AI1OR3 is a 1%
resistor. Full scale reading of the
meter is 10 milliamperes and if the meter
reads 0.2, this. would correspond to 2
milliamperes.

4.11.4 SCREEN CURRENT (Position 4)

The screen grid of the 4CX1500B 1is con-
nected directly to ground. Normal screen
current flows from the screen grid
through 1A3R8, developing a negative
voltage to drive the panel meter. If the
panel meter, when observing screen cur-

rent, reverses and goes negative, this’

js an indication of positive screen
current and is caused.by improper loading

¢
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or mistuning. Operation of the tube in
the positive screen grid current region
can result in tube damage. A DC overload
protection c¢ircuit is provided to shut
off the high voltage when this occurs for
too Tong a period of time.

4,11.4.1 DC Overload Circuit

Figure 4-12 is a simplified schematic

diagram of the DC overload circuit (DC/-

OL). The DC/OL drive comes from the end
of 1A3R7 that is connected to the cathode
supply. This drive voltage is derived
from the sum of the voltage developed
across 1A3R7 and 1A3R8. The plate cur-
rent and the screen current flow through
1A3R7 while only the screen current flows
through 1A3R8. The table in Figure 4-12
illustrates how the DC/OL will shut off
the transmitter with excess plate current
or excess positive screen grid current,
jor a combination of both,

'4.11.5 PLATE CURRENT (Position 5)
When the meter selector swqtch 1s in this

position,
nected across 1A3RS6.

S1nce 1A3R6 is a
one ohm resistor, the voltage developed
across it is directly proport1ona1 to the

plate current in amperes. =IA3RL is ad-
justed to produce a meter readang of 0.3
of a 1.0 full scale with 0.3 amperes of
plate current. I1A3R1 is provided to com-

pensate for different meter resistances.

4,11.6 PLATE VOLTAGE DC (Peosition 6)
Refer to Figure 5-32.

The voltage sample for driving the meter
in this position comes from the power
supply, PS-1900A. Resistors 2R8 and 2R22
.are on the high voltage protection assem-
‘bly. The high voltage, 2200 to 3000 VDC,
is divided down in 2R11, 2R12, 2R13,

2R14, 2R8 and 2R2Z. “PR22. is adgustab]e

and is used to calibrate the voltage sam-

ple on terminal B of the HVY protection:

assembly. The sample voltage should be
adjusted to be 0.2499 % 1073,
ple,.<3000::VDC would produce a sample
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~ tains a panel meter 1A2M1.

For exam-

voltage of Q.75 VDC when 2R22.1s properly
adjusted. .

4,11.7 FORWARD POWER (Position 7)

Refer to Figure 4-11. It can be seen
that the forward power drive for the
meter comes from the Regulator Board 1A5.

1ABR4.1s used to adjust the forward power
reading.

Usually, this adjustment is
made while delivering 1,000 watts (224
YRMS) into a 50 ohm }oad and adjusting
1A5R4 until the panel meter reads 1.0 on
the 1.2 scale.

4,11,8 REFLECTED POWER (Position 8)

The meter drive for the reflected power.
comes from the Regulator Board 1A5.

“IASR5. is used to calibrate the panel

meter. Hsually, the 50 ohm load is re-
moved and the reflected power is adjusted
until a wattmeter reads 200 watts reflec-
ted. 1A5R5 is then adjusted until the
panel meter reads 0.2 on the 1.2 scale.

4.11.9 REMOTE METERING

The extended control unit, 1A2 which
mounts in the exciter front panel con-
The panel
meter also provides a remote forward and
reflected power indication when the unit
is keyed (transmit). A meter selector
switch 1A255, is used to select either
the forward or the reflected power func-
tion. The Regulator Board provides two
OP-AMP ICs, 1A5U1 and 1A5U2, for isola-
tion between the local and remote meter-
ing circuits. The schematic diagram of
the remote control unit 1is shown in
Figure 5-24.

4.12 POWER CONTROL CIRCUITS

The purpose of the power control circuits
is to apply primary power to the blower
motor and to the internal power supply
circuits in the proper sequence. The
power control ¢ircuits include a DC over-

load protection circuit which removes -

primary power from the plate and screen
supplies 1in case of an overiocad. The
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power control circuits rely on continuity
through the PA interlock circuit to safe~
guard maintenance personnel engaged in
servicing or testing the equipment.

The power control circuits are shown in
functional form on the simplified schema-
tic of Figure 4-13. A1l of the control
relays and contactors in the GSL-1900A
are 12 or 24 volts DC. The two main
“advantages of this approach are operator
safety and freedom from AC supply voltage
frequency effects. A momentary primary
power interruption will not drop out the
DC control system.

4,12.1 POWER CONTROL SEQUENCE
AT

The GSL-1900A control system uses the 28
volt DC power from the exciter to turn
on 1its internal 24 volt OC supply.
Pressing "Filament on" switches, 1A252
(remote} or 1A352 (local), engages the
28 volt supply momentarily to facilitate
initial start up. Holding contacts on
the filament contactor, 2K2, provide
1atch up. The contactor, K2, applies
primary power 1o the blower motors,
filament voltage supply, and all tow
- voltage power supplies. The application
of control voltage to contactor 2K2, also
energizes the filament pilot lamps and
starts the 3 minute plate voltage delay
timer, 1A6U2. The timer's associated
control relay, 1A6K3, interlocks the
"plate on" function until the power
amplifier tube filaments have reached
operating temperature. In addition to
1A6K3, the application of plate voltage
is also controlled by the RF cover
interlock switch, S3, the Hi-temperature
switch (100°C), S5, OC overload relay,
1A5K2, and the power supply cover switch,
252.

When the 3 minute time period has elaps-
ed, the "Plate Ready" pilot Tamp will be
lighted provided all covers are in place
and a temperature or DC overload has not
occurred. Pressing the "Plate On® switch
will close the plate and screen con=-
tactor, 2K1, which will Tatch in through
the auxiliary contacts.

4-34

4,12,2 DC/OL TRIP

The 0C overlead circuit is adjusted to
trip at 40 miiliamperes of positive
screen current or also excessive plate
current.

4.12.3 THERMAL OVERLOAD

The power amplifier tube is protected
against damage from high plate dissipa-
tion which might occur under some condi-
tions of mistuning. Since normal plate
dissipation under continuous keydown
service (FSK), is a nominal 900 watts,
and the 4CX1500B has a maximum rating of
1500 watts, a relatively slow trip period
can be tolerated. The thermostat is
located near the top of the RF compart-
ment. The thermal switch, 55, will open
when the temperature exceeds a safe oper-
ating level. :

4.13 BANDSWITCHING CIRCUITS

The GSL-1900A bandswitch will be under
the control of the remote exciter when
the front panel selector switch (57) 1is
in the remote position. Refer to Figure
4-14. When the selector switch is in the
local position, the LPA can be switched
from S6, located on the front panel.

4.13.1 REMOTE BANDSWITCHING

When a band is selected in the exciter,
one of the band wires from J5 will rise
to +12 VDC. Wafer S2F will provide +12
VDC to the Keyline Sequencer through the

remote-local switch, on the front panel,

causing the switch motor B4, to rotate
$2F until the notch on the wafer is on
the selected band line. This is known
as an "open seeking" wafer. Diodes CR6-
CR13 are isolation diodes to prevent S2F
from feeding +12 V back on the unselected
lines. Diodes CR14-CR17 are used to gen-
erate a force function for the GCU-1935
antenna coupler when it is used. S2F is
the remote slave wafer. Wafer S2E s
mechanically slaved to S2F and moves to
the same position as S2F. S2F is shown
with band 1 selected.

‘/‘-\
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4.13.2 LOCAL BANDSWITCHING

Wheh S7 is switched to the local posi-
tion, motor B4 is controlied by S2E. If
SW6 is in a position other than 52F, motor
B4 will run until S2E lands on the open
contact. SW6, the front panel bandswitch
selector, provides +12 VDC for S2E.

4.13.3 LOCAL WARNING LAMP

If S7 is in the local position or if the
CPLR 50 ohm load switch $6, is in the IN
position, then DS9 will be illuminated.
For normal operation of the system, the
tamp should be extinguished.

4.14 PS-1900A POWER SUPPLY

A schematic diagram of the PS-1900A power
supply is shown in Figure 5-32. 1t con-
tains the 28 VDC unregulated supply,
plate and screen power supplies, crowbar
circuit and the high voltage protection
circuit.

4.14.1 UNREGULATED 28 VOLT SUPPLY

The 115/230 VAC input is fed to trans-
former ' 2T2 through the panel mounted
fuses 2F3 and 2F4. 2F3 and 2F4 are 5
amps for 230 VAC operation and must be
10 ampere rating for 115 VAC. K2 is
energized when the filaments are turned
on, High line and Tow line taps are
provided for 272 so that better
regulation can be maintained at the
output of 2T2 when operating at input
voltages outside the +10% Tine limits.
The primaries of 212 are connected 1in
series for 230 VAC operation and fin
parallel for 115 VAC. Fan 2Bl provides
cooling air for the power supply. The
AC output of 2T2 is fed to diode bridge
2CRA where it is rectified and fed fo
filter capacitor 2Cl. The unregulated
28 volts is fed to the LPA where it is
used to provide regulated +24 VDC. The
unregulated 28 VDC is also used to pro-
vide the voltage for the two servo ampli-
fiers in the LPA. Fuse 2F5 is a 10 ampere
fast blow that protects bridge 2CR4 from
short circuits. ‘

4.14.72 PLATE AND SCREEN POWER SUPPLY

The 115/230 VAC input is fed to trans-

. former 2T1 via 2F1, 2F2 and the contactor

oKl. For 115 VAC operation 2F1 and 2F2
are 30 amperes. For 230 VAC operation
the fuses are 15 amperes. 2T1 is also
provided with high and Tow Tine taps for
operation outside the 1ine voltage
Timits. The primaries are connected in
parallel for 115 VAC operation and are
in series for 230 YAC operation. 2T1 has
two secondaries, X1 and X2 for the 2500
¥DC plate supply, and X3 and X4 for the
250 VDG screen supply. The two supplies
are effectively connected in series since
the screen supply negative side is
connected to the tube cathode and the
positive side is connected to the chassis
ground. The 2500 VyDC s rectified in
individual diodes 2CR5-2CR8. Filtering
is accomplished by 2C2, 2L1 and 2C4. 2RZ
is a current surge 1imiting resistor
while 2RO and 2R10 are bleeder resistors
that will discharge the power supply
within one second after shut down. The
screen DC is obtained from diode bridge
2CR3 and is filtered by 2C5. 2R3 is a
surge Timiting resistor while 2R5-is the
bleeder for the screen supply.

4,14.3 CROWBAR CIRCUIT

Relay 2K3 is a protection circuit that
will blow fuses 2F1 and 2F2 if the plate
contactor sticks. Anytime the plate con-
tactor is energized and there is no un-
requlated +28 VDC, the relay contacts of
ok3 will short the primary to 2T1. If
9K3 is energized, the short is removed
and the circuit performs normally. 2K3
is shown in the de-energized condition.
When the filaments are first turned on
the unregulated +28 VDC feeds through
2CR10 and pulls in 2K3. 2C6 and 2R6 form
a short time delay to keep 2K3 energized
until 2K1 de-energizes when the unit is
turned off.

4.14.4 H.V. PROTECTION CIRCUIT

The crowbar circuit will blow the fuses
2F1 and 2F2 if the filaments are turned
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off and the contactor is closed. The HY
protection circuit monitors a sample of
the high voltage and the voltage on the
interlock line. If there is high voltage
present and no voltage on the interlock
Yine, this means that the contacts of 2K1
are stuck and high voltage would be pre-
sent even though the front panel plate
Tamp goes out. If this event occurs, a
short is placed on the regulated +24 VYOC
1ine and the entire unit is shut down.

The HY protection circuit consists of
2Q1, 2Q2, 203 and associated components.
A sample of the high voltage is obtained
from voltage divider 2R11, 2R12, 2R13,
ZR15, 2R16 and 2R17. This sample voltage
is fed to the base of Q1 and will fire
SCR 2Q3 if the sample is higher than 5.1
volts. When 203 fires, a short is placed
on the regulated +24 VDC 1ine and the
unit is shut down (filament relay 2K2 de-
energizes). However, if the interlock
Tine is on, a condition indicating that
high voltage is supposed to be present,
transistor 202 will be saturated and the
base of Q1 will nat be allowed to charge
up to the required firing voltage. 2R18
and 2R19 divide down the interlock
voltage to drive the base of 2Q2. 2C7
provides a time delay to prevent 203 from
firing during normal operation when the
interlock line drops to zero. 208, 2C9
and 2C10 are filter capacitors to prevent
false firing of 2Q3 caused by RF, noise
or voltage spikes on the +24 VDC line.

4.15 TYPICAL TUNING SEQUENCE

Figure 4-15 illustrates the tune cycle
events with respect to time. Figure A
shows the GSL-1900A only. While Figure
B shows the GSL-1900A with the GCU-1935.
Certain events such as tuning cannot be
precisely depicted in time because of the
elements mechanical travel with respect
to the frequency in use, - Figure 4-16 1is
a tune cycle flow diagram.

4.15.1 GSL-1900A ONLY

When using the GSL-~1900A only, the tune
timer 1A6UL is set for approximately 3

4-38

seconds,

When a new tune command is given from the
exciter the following events occurs:

'*Pre—position
*Loading
Tune Timer expires
Tune Fault.

O G Lo Do
e & o o o @

(* Tuning Events)
These events are discussed below.

4,15.1.1

In order to start a tune cycle, the mode
switch on the exciter must be placed in
KW TUNE. This starts tune timer 1A6U1
(refer to Figure 4-16). The tuning lamp

“1A3DS3 also illuminates (refer to Figure

4.178),
4,15.1.2 Pre-~Position

Pre-position timer 1A11U1 is enabled from
tune timer relay 1A6K1. The keyline re-
Tay is also energized from 1All, while
the tuning elements travel under closed
loop servo control to their pre-position
setting near Cmax. The keyline is open-
ed, as there is no requirement for RF at
this time. The servo amplifiers receive
their enable as shown in Figure 4-18.

4.15.1.3

When the pre-position cycle has expired,
the keyline is closed. Keyline contro]l
relay 1A6K4 de-energizes, keying the
transmitter. The 1All Pre-Position Board
now forces only the plate tuning and
loading capacitors to Cmin under closed
loop servo control. Figure 4-19 shows
the enable. While the elements are being
forced the relationship between the DC
plate current, Ip, and ‘the plate peak RF
voltage, Epks 1s monitored by the 1A9
Level Control Board. When the plate cur-
rent (I5) dips and the RF plate voltage
(Epx) peaks, the comparator 1AQULB, pin
4 drops to 0. This terminates the force

P
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function on the 1Al1l, indicating the net-
work has crossed over a tune point. Both
tuning elements, plate and loading are
now turned over to the phase and loading
detectors by 1A11K1 and K2. During this
period the plate tuning must occur first.
At this time the plate of V1 is coarsely
tuned, resulting in low RF plate voltage.
Since the ACC control voltage is regu-
lated by the plate RF voltage, the ex-
citer is driving the grid at full AM out-
put power causing a large negative error
signal to appear at the loading compar-
ator output, If the loading is permitted
to run at this point, the loading coi}
L8 would be driven violently into the end
stop.

In order to prevent this from happening,
the loading lockout relay 1A9K1 inter-
rupls the error signal from loading Servo
Amplifier 1A8 for a period of 1.5 sec-
onds, governed by timer 1A9U2.  1AQU2
receives its enable from 1A6 pin L as
shown in Figure 4.7,

Should the timer expire while the plate
is still running, the loading lockout re-
lay s maintained in the energized condi-
tion by the proximity switch chopper
which detects plate motor motion, as in-
dication that the plate is stil1] running.

4,15.1.4 Loading

When the plate tuning 1is complete and
timer 1A9U2 has expired, the load servo
1A8 may run. During this period RF power
witll develop. It is detected by the Watt-
meter Assembly 1A4 and amplified on the
Regulator Board 1A5 by OP-AMP 1AS5U1.
This DC voltage is used to drive RF prove
transistor 1A6Q1 which energizes relay
1A6K2 at approximately 200 watts. Servo
enables are now enabled as shown in
Figure 4-20. If required, plate tuning
may occur after the loading sequence., If
so, the Toading will be disabled via the
Toading lockout relay as previously dis-
cussed, This activity will continue un-
til the outputs of the phase and loading
detectors are zero.
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4,15.1.5 Tune Cycle Timer Expires

When the Tune Timer 1A6Ul expires and the
exciter mode switch is stiil in KW TUNE,
the Ready Lamp will illuminate (Figure
4-17RA). When the exciter is placed in
any other mode position the Ready Lamp
will extinguish.

4.15.1.6 Tune Fault

During the course of the tune cycle
should the power amplifier fail to
develop tune power the Coupler Tune Relay
1ABK1 will not energize. When the Tune
Fault Timer 1A6Ul expires and the exciter
switch is still in KW TUNE the Fault Lamp
will illuminate (Figure 4-21).

4.15.2 GSL-1900A WITH GCU-1935

When using the GSL-1900A with the GCU-
1935 the transmitter tuning sequence re-
mains the same as discussed in the GSL-
1900A tuning. But is interceded with
coupler tuning functions. Figure 4-15B
illustrates the tune cycle events. The
Tune Timer has been extended to 10 sec-
onds to accommodate the GCU-1935.

When a KW TUNE command is given from the
exciter the following events occur:

1. Tune Timer Starts

2. Pre-Position

3. Coupler Home

4. Plate Tuning

5. Loading

6. Coupler Tuning

7. PA Tuning

8. Tune Timer Expires.

4,15.2.1 Tune Timer Starts

In order to start a tune cycle the mode
switch on the exciter must be place in
KW TUNE position. This starts Tune Timer
1A6UL.  The Tuning Lamp 1A3DS3 also
illuminates. Refer to Figure 4-17.

4.15.2.2 Pre-Position

Pre-Position Timer 1A11U1 is enabled from
Tune Timer Relay 1A6K1., The keyline re-

Tay is also energized from 1All, while
the tuning elements travel under closed
Toop servo control to their pre-position
setting near Cmax. The keyline is opened
as there is no reguirement for RF at this
time. The servo amplifiers receive their
enable as they did in Figure 4-18.

4,15,2.3 Coupler Home

A home position has been selected for the
coupler tuning elements. This position,
Cmax and Lmin, facilitates coupler opera-’
tion by providing a fixed position from
which all coupler tuning will begin. The
home position is also used to signal the
PA to begin its tuning by enabling the
plate tuning and loading servo ampli-
fiers, Refer to Figure 4-22. Wires J
and L now complete the GSL-~1900A servo
enable through home interlock switches
S2A and 52, These switches are "anded”
together and cam operated by their
respective gear trains., Each is closed
at the home position. Pin J also signals
the coupler lToad/pad relays to assume the
50 ohm load position. ©Diode CR6 on the
1A6 Timer Board provides this, while also
enabling the GCU-1935 servo amplifiers.
The network elements travel under closed
foop servo control to their home
position. Upon arrival at the home
position a ground is also supplied to the
1A6 through CR4, starting Timer Ul. This
timer inhibits the coupler tune function
for 1.5 seconds in order to provide
sufficient time for the PA to tune.

4.15.2.4 Plate Tuning

The plate tuning activities remain the
same as with GSL-1900A only. The GSL-
1900A servo enable is now controlled by
pin A and K (Figure 4-23). When the coup-
ler tune relay energizes, the 50 ohm Toad
relays are energized by pin B on the 1A6
Tune, Control Board. Also note 1AZK1
(Coupler Tune Control) is de-energized,
inhibiting the coupler from tuning by
Teaving the servo amplifier signal lines
in the home position.
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4.15.2.5 Loading

Loading activities also remain the same
as with the GSL-1900A with the exception
of the servo enable path as shown in Fig-
ure 4-23,

4.15.2.6 Coupler Tuning

When timer 1A6U1 expires 1A6K1 de-ener-
gizes. If coupler tune relay 1A6KZ 1is
energized, (indicating tune power) the
coupler is permitted to tune. The 1A6
board provides a ground to CR3 engaging
relays K2 and K4. These relays, in con-
junction with relays K3 and K1, energized
by CR1, form a 6 db 50 ohm pad (Figure
4-24), 1A2K1 Tune Control Relay is also
energized. This action transfers the
Servo Amplifier input signals to the
phase and magnitude detectors. The servo
enable is provided by 1A6CR5.

At this time also note the GSL-1900A
servo enable. The GSL-1900A amplifiers
1A8 and 1Al are disabled during this
period. The reason for this is the PA
network is tuned to 50 ohms. During the
course of coupler tuning the coupler in-
put impedance will vary until a suitable
match has been provided by the tuning
network. If the GSL~1900A servos 1Al and
1A8, were permitted to run while the
coupler is tuning, the PA network would
attempt to track these variations. This

is an undesirable condition. In order
to prevent this from occurring the PA
servo enable is now interrupted by 1A6K1
and controlled by 1A2K2 (Figure 4-24).
While the coupler is tuning 1AZK2 1is
energized by the proximity switch
choppers and the PA servos are disabled.

4.15.2.7 PA Tuning

When the GCU-1935 has completed tuning
the coupler sum relay 1A2K2 de-energizes
and provides the PA with a servo enable.
If required, the PA may final tune. This
tuning is usually small and primarily a
loading function. This completes the
tuning of both the PA and coupler.

4.15.2.8 Tune Cycle Timer Expires

When the Tune Timer 1A6UL expires and the
exciter mode switch is still in KW TUNE
the Ready Lamp will illuminate (Figure 4--
17A). Note also that 1A6K2Z2 coupler tune
relay is still energized. This provides:
a ground on the coupler tune line, pin
K, which will still energize both 50 ohm
and pad relays, K1-K4 in the GCU-1935
(Figure 4-25). When the exciter is
placed in any other mode posifion 1A6K2
will de-energize, extinguishing the
Ready Lamp. This also releases the
load/pad relays, providing a straight
through configuration.

The system is now ready for operation,
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SECTION V

MAINTENANCE AND REPAIR

WARNING

Hazardous voltages exist in
RF power amplifiers, coup-
lers, and their associated

power supplies. When ser-
vicing this type of
equipment, safe operating

procedures must be followed
at all times even though the
equipment contains various
safety and protective de-
vices. The fact that de-
vices such as voltage ON in-
dicator lamps, mechanical
switeh Iinterlocks, fuses
and overload lockouts are
present, should in no way
lessen the reguirement to
observe and practice safe
operating procedures as it
is possible that these pro-
tective devices could fail
Jjust as any other component
or part may experience a
failure.

NOTE

Figures for Section V ap-
pear following paragraph
5.7.2.

When servicing this class of equipment,
the = following procedures should be

followed:

1. Turn off plate and filament power sup-
piies. Observe that indicator Tamps
are OFF.

2. Disconnect the AC power mains from the
power amplifier,

The GSL-1900A

3. If covers are removed from the eguip-
ment, short (connect) all high voltage
comporents to the chassis with a
grounding stick before entering a com-
partment. See Figure 5-1.

4. Untrained personnel should not be
allowed to service the equipment. It
is good practice to post warning signs
during maintenance.

5, 1f servicing is being performed with
the covers off, the AC power source
must be disconnected from the unit and
it is ABSOLUTELY NECESSARY to short
(conneCTy all high voltage components
to the chassis each time the plate
voltage OFF switch is activated.

5.1 PREVENTATIVE MAINTENANCE

In the normal service life of any piece
of equipment, faults and breakdowns will
develop.
pairs may be carried out in a reasonably
short time, a logical testing routipe
must be followed. The maintenance tech-
nician should familiarize himself with
the circuitry and the physical layout of
the equipment prior to the occurrence of
trouble. Refer to Figures 5-2 and 5-3.

When repairs are necessary, it is recom-
mended that this servicing be done when-
ever possible by competent radio tech-
nicians, supplied with suitable tools and
test equipment.

5.,1.1 PERIODIC INSPECTIONS

should be inspected
regularly. Table 5-1 is a recommended
inspection schedule. Unusually severe
environmental conditions may require
more freguent inspections.

5.1.2 LUBRICATION

The cooling fan, blower, and servo motors

5-1

In order that the necessary re-
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used in the GSL-1900A have sealed bear-
ings. No lubrication is necessary.

The two vacuum variable capacitors will
not require relubrication in most cases.
Under conditions of extreme operating
temperature, high humidity, corrosive or
dusty atmosphere or fregquent operation,
relubrication may become necessary. If
relubrication is required the following
procedure is recommended:

1. Manually rotate the plate tuning drive
assembly to the maximum capacity Timit
‘stop. Rotate the blue bearing shroud
until the Tubrication hole is in a
convenient position (Figure 5-4).

“Lubricate according to instructions
on Figure 5-4. Interval: 4 months,

2. Loading inductor L8, will require per-
jodic lTubrication of the contact wheel
drive shaft. ‘Remove ol1d grease and
‘accumulated dirt with a solvent such
as_trichloroethane*. Relubricate the
shafts with a small amount of anti-
sieze Tlubricant, C5-A (Sumair p/n
0842210008). Wipe off all excess Tubw

- ricant. Excessive lubrication is not’

desirable as the inductor turns at
high speed and will throw Tubricant
on adjacent components, Refer to
Figure 5-12.

*Trichloroethane is harm-
ful if inhaled. Use only
in a well ventilated area.
Excessive breathing of tri-
choroethane vapor can re-
sult in death.

5.1.3 RELAY MAINTENANCE

Relay failure is usually caused by dust

or dirt which collects on the contacts
~and results in high contact resistance,
sticking or sluggish operation. Pits or
metal spikes formed by arcing or over-

5-2.

loading cause high contact resistance and
possibly locked or bridged contacts, If
periodic fnspectfons of relay contacts
reveal dirty or irregular surfaces,
burnish the contact surface with a piece
of crocus cloth or very find sandpaper.
Be careful not to remove excess metal.
Burnish break-contacts while exerting
their normal pressure and burnish make-
contacts while the relay armature is hand
operated. Always clean relay contacts
after burnishing.

The GSL-1900A relay complement, listed
in Table 5~2, are plug-in types.

BE SURE THAT THE TYPE LISTED IS USED.

5.1.4 TUBE CLEANING PROCEDURE

A 5 A LA LR S L SN A

CAUTION

VYV YFYVY T W

VW
vTey

BERYLLIUM OXIDE (BeQ) CER-~
AMICS. BREATHING DUST OR
FUMES CAN KILL,

Normal wuse of electron
tubes having Beryllium Ox-
ide Ceramics is safe. How-
ever, BERYLLIUM-OXIDE DUST
OR FUMES ARE HIGHLY TOXIC
AND BREATHING THEM CAN RE-
SULT IN SERIOUS PERSONAL
INJURY OR DEATH. Never
alter, disassemble, grind,
lap, fire, chemically
clean, or perform any other
operation on any ceramic
parts of electron tubes or

accessoriss  which could
possibly generate dust or
fumes.

Beryllium Oxide Ceramics
are often used to conduct
heat from power tubes
{directly from the anode of
some external ~anode
types). They are also used
as socket insulating mater-

STy
LS
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ial for base cooling. Most
Beryllium Oxide Ceramic
parts in power tubes are
identified as such. Be-
cause a label may be oblit-
erated or missing, or a
Beryllium Oxide Ceramic
part may not be identified,
the manufacturer should be
contacted  before  per-
forming any work on the
ceramic parts of any power
tube or accessory. At the
end of its useful life, each
tube or accessory contain-
ing Beryllium Oxide
ceramics should be returned
prepaid to the manufacturer
with written authorization
for its disposal.

Ship to:

Varian
301 Industrial Way
San Carlos
California

EIMAC Division of

94070

The power amplifier tube, ¥l is a cer-
amic-metallic type which depends upon a
stream of air passing through the cooling
fins to cool the anode. If the fins be-
come clogged with dirt, the air flow is
reduced and the tube 1ife is shortened.
Clean the heat radiating fins as follows:

a) Remove the tube per instructions in
paragraph 5.7.

p) Direct a low-pressure (50 psi or less)
air stream through the cooling fins
in the opposite direction of normal
air flow.

"¢) Be sure the fins are clear of foreign

material before replacing the vacuum
tube.

5.1.5 AIR FILTER CLEANING

a) Remove the air filters from the power
supply and RF units by removing the
four retaining screws on the filter
holder.

b) Dip the filter in a cleaning solvent
(hot soap solution), rinse and allow
to dry. :

c) Replace in holders.

5.2 CORRECTIVE MAINTENANCE

5.2.1 TEST EQUIPMENT REQUIRED

The following equipment or their equi-

valent is required to perform the spec-

ified tests.

1. yoM Triplett Model 630

2. Digital Voltmeter HP-3476A DVM_or

egual

3. RF Wattmeter, Bird Thruline Model 43
with 100 watt (100H) 2-30 MHz element
and 250 watt element (250H)

4. RF Wattmeter, Bird Thruline Model 43

with 1000 watt, 2-30 MHz element (50
~ ohms)

—————————r

5. Coaxial Resistors:
7500 watts, b0 ohms,

Bird Model 8890

150 watts. 50 ohms. Bird Model 8135

6. Vector  Impedance Meter Hewlett-

Packard 4815A

7. Freguency Counteyr Hp-5382A or equal

8. Keyline/Audio Control Box (Figure b=
7) ‘

9. Oscilloscope, Tektronic 4658

10. Alignment Tool (p/n 1002860008

11. High Voltage Grounding Stick {Figure

5-1)
12. Hewlett-Packard 41278 VTVYM or equ@L

13. HP 410C RF Voltmeter or egual

14. HP Probe-T-Connector 50 ohm Model ‘

11042A

15. Zero (enter Meter (Figure 5-8)

. 5-3
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16._Audio Generator HP-200CD
17. Auto Trans ormey

5.2.2 CONNECTORS AND CABLES
Exciter To GSL-19004 Control:
1. 0754690008 M5-3106E-28-21P 1 Each

2. 0754320006 M3-3106A-28-21S 1 Fach

3. 0579240002 Cable, 37 Cond. 10 Feet

Plug P4
1 Fach

4. Antenna _ Coupler Test
0754340007 MS5-3106A-28-9p
Wire Jumpers: pip A to Pin K

Pin J to Pin L

5. AC Input: *Cable supplied with equip-
ment, must be connected to AC Tine by
compression. type terminals

6. Misc. Coaxial Cabtles:
RG-58A/U for Input
JRG-8A/U for Output

7. X-Connector. Ug-274/U

8. T-Connector. Ug~-28/0

9. Coaxial Cable. RG-8A/U with UHF and
- Tvpe N connector, 3 feet

10. Coaxial Cable RG-58A/U with BNC con-

nectors, 1 foot (2 reguired).
5.2.3 PRIMARY POWER INPUT

Primary power should be supnlied through
a switch box with either fuses gr circuit
breaker protection. It shouTd be capable
of supplying 230 v at 15 amps or 115 vy
at 30 amps.

The power input connection to the ampii-
fier must be connected to 2J1 B and C and
the neutral {ground) connected to A,
Conductor wire size shoyld be #10 AWG or
larger,

5.2.4 TEST CONDITIONS

Set up amplifier and test equipment as

z?pwn in Figure 5-5. Install Test Covers,

5-4

5.2.5 POWER SUPPLY

Refer to paragraph 2.7.2 and Figures 2-
10 and 2-11,

5.2.6 POWER INPUT CONNECTION 2TB1

Refer to Baragraph 2.7.2 and Figures 2-
10 and 2-11.

WARNING 1

Do not operate this equip-.
ment under any condition
without  fthe orid plenum
cover in place. Failure to .
do so  will destroy  the
transmitting tubel !

+3:2.7 FILAMENT CHECK

a) Remove the grid plenum cover and con-

nect a 0-10 VAC 1¢ voltmeter across

the filament terminals on the ‘umeyﬂ%;=$}LI [

socket. Replace the cover, allow for
voltmeter leads to exit.

b) Place the exciter's mode switch in
- USB. ‘

c) Press the “"Filament Qn" button on the
GSL-19004.

d) The filament indicator Tamp should he
illuminated and the blower shouli

e) Note the filament
minute warm-up.  Voltage must be 6.0
+ 0.3 VAC. If necessary to adjyst
resistors RI10 and RI1 in the grid
plenum to achieve the correct filament
voltage, shut down filament by pushing
13 3 n t

Ll alent gikton,  BEFQ
ADJUSTING. Adjust in small incréments

voltage after

R —————————
B s isinpaiin

7-2

Seg%e 5=3¢
Fep

5|

)
|



. dure | aqeid‘pag

- sued 304y V4T BY3 Y30q WO4Y SBWL]
7 1RABATS '3j0 pue uo 8HR1{0A s1e|d uany (®
r;-__fh;  | *0u8z 07 sAeoap abei|oa
. JBY3 930U pue u033Ing 4440 318 Ldw $594d (P

*UO DWOD pLROYS

*u033nq 4NO ®1BlLd«
ssoud U0 sowod due| ,Apesy 21eld, UBYM (D

*uoiaLsod dn

1% Yy UL €S YDILMS OOLURIUT Byl Bdeld (9

SuoLy
-1s0d ,30A 93R[dw 01 438U 3591 335 {

123

_ *SHIVLTI0A
INTHASYIW HO SININITT HI0M
T ~13N FHL ONILSNCQY ATTUANUW
NIHM ATEWISSY HILIMS Y3LIW

ML HONOL 10N 00 THOLIMS
N0L3F73S  ¥ILIW TN
INOMA FHL NO SYYIddy (IO
0cz-0pz)  39WLT0A  NIFHIS
o bAoA A B B E A A A 1£4#
i nownvo aypoxd TS

 AAARSARAAA

JOVLIOA ALY 30 HOIH HIONVC

SNINIVM

WOIHD FOVLIOA AiV1d T17E7S

*pueq ZHW 2T ®Y3 109195
pue 210WsY 01 Yd7 U3 uanisy *yoL1tsod
WYo 0§ Y3 ulL SL Yd}LMS Jotdnoo euusiue
ay3 uaym so/pue uotiisod (B30T BY} ut SL
40709185 ,Bl0WSY-{L007, By} usym pojeu
-uny|L 29 pLNoOYys duey syl °|=ued Juod}
2yl uo due| [e007 3ul 4O uotjeJdado }oBUD
*pueq yoes Joj ‘sapow 4y30q Ul ‘uotie
-Jaado yoayg -Aousnbauy Buyieuado S,u83L0
-X® 2yl Ylilm SpLoUL0D O} pafueys =9 03
9ARY ||LM 407]08(3S pueqg taued JU04) 243
‘yor3150d ,[©207, dYya ul "pabueyd St 3L
Se UOLjRWAOJUL pueq Kauanbaust §,49310%3
ayj 03 @ARLS Pinoys Yyd7l oyl ul UOJLMS

-pueq oy3 ‘uotjrsod ,FI0USYH, Bl ub 40%

/o5 2

‘g + NO°T @ul @sq

0TS oy 455 Dboct 225 . RTQUOSSY AoI9WIIEM

-2919S ,dI0WAY~1EI0T, YOO6T-T1SI U YILM

Losiuoy uimspies TIRTSE

st ——ah

BUeg "EVT - NOILY¥3d0 HOLIMSANYS  017¢°S -

*S310A 0uBZ
A0) (195440 149Y) 2YGYT 3snlipy  ~6TUGYI
pue QTY¥GYT 40 wuorjounl o3 Je1dW JO
pea| aAriLsod 3J9UU0]  "STLOA OJBZ 404
(3195440 PM4) €HSYT 3snfpy  °SLSSEYD 0}
4939w JOo peal 9ALjebau 3109uUU0D “GTUSGYT
pue £TYGYT 40 3utod uoijounl dy3y 03
ép ©IS QA §°7 Q3 195 ‘uD}oWllOA zazguog
%’W gl i) ) ok 0 I A e I
f‘%’% /3_,\}@% e T
THBeY TGVl - ASNCGY 135440 dWy-d0 67¢°S

5%

“20PYT 01 peOl wyo 0§ MM G'¢ 399U
-u09 0 01 INAIN0 4y 49F1IXD FOBUUOD
-394 pRO| WYO (G PUR J33BWIL0A Srowdy (°

*g) pue /3 23 ‘1OPVT 40 uOLl
~220| Y3 404 61-G B4nbL 4 89S “BITYI
07 P2323UU0D WOA BY3 Yitm (1ndino dy3
1sadeau) zoyy1 butisnlpe g a4npadoad
[ [nu dy3 1eadsd pue Su0L1IdUUOD ©1qed

‘ogow it PEOL BU3 PR ANdUL Y 3UL BSIINIY (p

*LLnu 2381dwod B 40} (Ae[34 3Y3
159480U) TOpYT 3snfpe pue (s3iem Q01
-08) epou MJ 8yl ub JY Addy 91eIs
*SLSSRYD 03 pEd| 2AL]E
~Bou pue /JpYT 03 WOA 40 ped| aaijisod
109UU0D PUR 4BA0D 4B1BWIIEM BY3 BA0WRY (2

' *Ip “40129uu0d jndut 4y
ay3 01 Indino 4¥ $,49310%3 BYF 128UU0) (g

"ZHNW
0°2] 01 493L2%2 385 “ZrhVl ¢ 40328UU0D
1ndyno +ogSwEETRR 9Yy3 01 peol Wyo QS -
14 1Dauu03ﬂ5'go A1ddns juaweii} uan] (®

(°423e| [3A3] MY
1 94yl 3¢ P8 Lnu 8Q isnu Jomod po303|Jad
sy “jusugsnipe Axeutwt|a4d © SL Styl)

T SPVT - ANIWLSNCOY MILIMLIVM 872G

*abe1]0A ¥OOYOTU
pue sjudWwejty U0 udnjp ‘upiytsod
9ALI0|94 dwes 3yl uL sdej suj Buidasy

VOO061-1S9D YIVNNS




e

paeog gy ~ SINIWLS IWET 2
Fows 4 f7° 2) Lol S R ey,
"Y006T-Sd 03 3ndur Jamod Jy ATddy 9

L‘:%gw%—vﬁ Hggd Ve TedeyT Bmaﬁ *TA WoIy

Fre

VTG NIYY (177 sydezbesed uy
QEST =osgRYIsnlpe Bummorroy syy
C eRAL T senpy ey S it d o pese-5,

VI
Pg d&_ ch5 17 o "5
“3LOA “SA UBMOJ G°G B|QRL 3BS " SWYA
€¢¢ 01 Jemod 1ndine 38s pue MJ TZYSTVT
3od BULT WAON 97TV Y3 uany *A9y pue
"3poul M) “ZHW 2T 01 J493L9¥e By 3135 (9

: "uoitsod ymd a4
03 YOLMS 83w 3597 8de|4 “uoigLsod

M XeWw 41243 03 ZZYETYT 30d 2L MOT

3T Pue TZHETYT 30d-SuLT wdoN )7y 395 (q

’ ‘uoLiisod Mglxpm 511 03
PUETYT 30d,8603|0A BoUBLBLBU BYy 195 (e
{9-Sty) R

938U FJUBPELWT I0JIBA  JIBUUOISTC *¢
( *SWYO 0OsT er8Tyde 03
ATI46TTS pegsnipe aq 03 erey Aew g7
I03INPUT 8xBIURY)  °J838W SoUBPECWT
J0338A U0 aTbuR aseyd g 3B SUYO OPET
104 (378g eAtap Butuing Ag) s1031oeded

buruny pue  _BuIDEO erd pasnfpy <y
'”%f?éﬁﬁﬁe 3;@3%%% %%%igguﬁﬁb %gg

ZHW ZT 03 Jajsuw eqyggagwr 103,994 39S ¢
top it )7 RAd @N{?"’:ﬁ Y ”""-73;2?5{/:;% %, fufﬁwf 750‘{14
N0 suIny 9 N0 1030npuT exeoued jag *z
*UCGTIBWIOJUT pUBRy I83730x8
BABTS DTNOYS YIJTMSPUBE  *YOOET~Sd 03
INCUT Jy 8AOWBY *ZHW ZT 03 I93T0X8 385 *T
" CmE atood 'gﬁs%egé? °q
9sayy MOTTO4 ‘paarnbax st
burung Tenuew usy peAaTyOR
8q jouued  Gutuny orjBW
=0Ine I "ZHW ZT 38 ATTE
—JTIBUOINE pBUNG I8TJTTOWe
SY1 YITM 8pBw 8G IS £Z°Z* 6

oo

b Gowdoq 57

QITE =eeoAREST I gioN | 947 7 7
| “w MR T

43194 pLOAR 01 uoL3tsed  jubiudn

r&é,é/;f

ayz ui eq Ap|eatshyd pinoys yg ayy)
A 0052 pue 00zz usemiaq a3edLpul
PLNOYS abel|0A B3R |4 *,90A 93R[d, OF
UOLMS 103081 9S 4D33UW BYT 330704 “WA(
BUl SAOWRY "W Q0F Spesd.Jasiauw [sued
Yl |L3un (MEEP TYEYT Isnlpy  *GLFTA
00€°0 SPed% WAQ/9u3 Lijun [aued gy

LA

“/, ;

&

9

_S'

Jead ABMO | aqi Uuo gy ‘Jaqamog1ua¢0d//4

(SBLq 2Yz 3snlpe pue asuyp|Asy A8
~X9 941 9S01) “uo 8beq[oa a3e(d uan]

(“Je38wotiuszod o pus oy $1038uU
mUOJ 1BYUY [PULWUSY 03 pea| 9ALILS04)
"PJROQ Jv3BW BYy3 uo (sjutod yoeyje

- SdLM) S{RULWUSY g04 OM1 3yl $S0u40E
(WAQ) Je3sw3jon |e1i61p Byl 308uu0n

"uoijtsod ,uny age|d,
9UY3} 03 J0103[8% UDIBM 359 BY) 31230}

“INdNT
ANOHOYITW 40  INdNT OIGAY 3INIT 0L

U317ddY SI OIanY ON F¥nS 3d  “gsn ut
YOI LMS J01aalas BPOW 4B LIXD Y] 338 [

LG It

(p

(2

(9

(e

SRR/ i
s

&‘W ﬁ&"’é!’é

ﬁéTmE;gw *JBIBULL0A BY] BAOWIY

:9begloA 93pid

140 udnyg
SUL pUPTbUTpesXr o0RTT0R o184 oul 40
K —SLPTTOR SPOYTEI07 938 [d
8Yl SI SDPI[OR 918[U SKIFI9448 o7
1P OS[e BI0N A 08¢ 03 0Gc @31e2ipul
PLNOYS Jogouw ay) *8be1|0A UB3UDS BALY
~393148 8Yl St 31 (punoub Jg) sisseyo
94} 01 paIdBUU0D S |RULWUD] pirub
U9343s 8qN3 3Y3 SOULS 40 ILNDALD Judw
“BlL} Y3 03 psyidde sbeyios aaLgebou
3y} si siyy. BOTPESU JST3W 2uyy a30N
*abegjon ajeld £|ddy *uopgtsod ,uny
PLJ9y BYJ 01 YJILMS U401DB|2S Ja78W
1891 9Y3 u4ny °sLsseyo syy 03 aALjLsod
pue eutwusl 2ALjebsu  u9jew  jaued
9y} 01 (3bued 3[0A O0G YT 03 F95) WOR
FTIO9UU0Y ‘ebeq|oa e1ed Byl 340 3Ny

¢ ‘uo aze|d aya
uany “gno Kem ayy e Jebun|d ayy 11hd

*(440 abeqion) usbunid asea|su
pue (uo abeq|oA) uy AeM BY3 [[© UIILMS
A20[483uL 3yy ysnd pue uoirgisod ,9gA
S1%|dy, 03 39S J@3BW 31893 Bursogiuow
Ag  sbejlon  ybry sidnadaul  *yd7
uo oo |uazul sbeiloa ybry eyl Yosy)

YT LBuRd [043U0D MY 4B10X3 BY3 pue

AT GUBSSY paeoyq
NOILIVYEITYD Y31 21°2°'¢

(¢

*abey oA A[ddns Spoyley

e

(Y

(b

(3

YOO0O!-1SD HIYNNS




L
Lo
L

b wossany | F
T pmee -

s  Jegeu 113un GySYT snfpe pue ¥hd 4
5 183 oy yoalms wejaw Leved Y0061 395 (B
T rumn g B L E T
oy Lhy 4eylw 0y 09u6YT 3SnERY (O “T(suyo 0GS048 SILOA L10L) SHABE

: R S AR _00[\@_1%1%?15&?@9 pue Js310%e ray (3

any o Loiqu0d U3 3snfpe Juiod L g
¢ fospoJout 03 suibeg Jamod auny e it '_}WV _*peO| Wyo QG SSOUJE
' " aanseau ¢ BuyLdwes 03 J0TH dH 309uU0Y (3

Jeu3 3

[Laun wy) 19A07 4Y SUGYT ISIIPY A4
wa Xz A2y viarnE SY 4

"Z¥011 dH L

A G sy sol T SAARM -
| :a'o;‘LeA'a:“‘é’j;?fé’f@‘{”?s’ég p&;‘zm%ﬁ Buijdwes ybnoayi 40323UU0I wndut  4Y
v Rieshbl oSt T T FoXinoTb . v 99e1d ( YO06T-T1SD 03 PROL M T “WyO 0§ 393UU0D (p

A S5Te0TOTI0T OO * 40709U00 3NGINO Y
T ennds CRAEREIE A YDOGT~15D 0% 3ndIN0 JY 49310¥D JIBUU0T (D

; ) ':%:Nﬂiﬁﬂfﬁt“zfﬁgz

e oo Wil | .
‘z“*W”-?V“?.-'491631?11,9&.196 quo4) By uo s33eM UBE uo judu
syl . TYE ~e| L4 BAEIT -a7e|d YOO6T-1S9 $40 uant (4

; «x0LBlS) 00y TUBYT 104199 feaa) asntpy (9

j@gjm‘t/ aCid T “fi)"%woﬂ - 4939U
g 2770 *QI11ddY ST 010 TVHEEL )
Y3 ON IvHL RSN e 2 A 30 9 Lo P oo o hete (2

: NV '.O}"qi_)iLMS opoul 49310%8 941 1935 (e | 53708 J07°TNb3Y T -
o g9-g byl - DuEVH [oa3usy SINIWLSALEY . NETOLR (ETRERFENES 91726
T INHLSNEQY TT3ATT 90 (817275

*421L0%3 2Ul Koy

S ‘peo| My T 01 _un *OYA 0gZ 07 96R1LOA BULL BU3 LA
-_-_p_a:pauu‘oo andano  AY yOOBT-T1SD BAESL -9y °5338M 00L ©1 sdoJp 4amod ndino
' pue speo| 31eM 0G1 parg omy erowey (3 oyl Llaun MOJ PHETVL 10d abey|OA B0US
Lo i g1 90T ~49434 8yl uanl  “Jvh STe O3 abeylon
' "_'.é")i'm" *AAesSaV3U 3L qsnlpesy  "TPA9L suL| 2u3 dOnpas pue sa37110%x2 Y3y A8y (g
. dLa3 gMSA A0PUIBA PUE Yoo6T~"159 1259y (P
S ‘ *42110%8 38Ul favun “asmod M T B8yl
: ©581RA _ooRu pue puno.b 2y PAQUIS, *AD%8U
_igov dida ush Lijun 6¥SYD 3snlpY (P T el T B P EeTE0 U %*ndyno

ay @ @M&yw&‘mﬂ@ﬁf somod s13em Q0L 403 MO ZZye Tyl 20d

: wqefgwd/w 2
Ypon oAt LR ' =TTOR ¢b) 5338M 0L1 syl Mo O 3snipe pu® M3 UL JO3LIX®
s;‘ﬁﬁi§5&if PFT o 0g SSOUIR Aamod ayp Aay pest dild Q'H1L%%EaiﬁpunOJ9 (e

Liaun andino 3snipe pue sppioxa At (0 _
y pTeog Y €1V - ¥IM0d 3NIT MO §172ts

[ g ~i
! --.)W~W7¢'- raqe1d Y0OBT-1SH U0 u4nl (4

© D I pASH 127 popg o0 TTHRYT C403B% [sued 49319

Grog (975 DanbLd i wHoys Se - x® dud uo pead MY T «0) LUGYT 493U
qualidnba 43Y30 3IBUUDI pue andut AY ~013U10d DaBiHADS BI0WSS aup 1snfpy (3
Y0619 0F ANGIN0 33} P, A03UN0D (F
e N TSy 40191500 HUMd GMdw BU3

gl OV :
8 7Y 2y ) Yroad/ W)d P uL My T 404 pugyT 30d WD ORd 1snfpy (Q

i

FOTETTEEY . TV1 - T3N3 dT¥L WMSA L1775
' g . ‘M) UL 42310%3 B4 Aoy (e

wapmto é’@}m(} s aamod pelosl4ed S3AEM 001
$31e0LpuUL IR loued J@1RW 4B1LIXY _ /-5"-5 pie0g J4oje(nboyd “SYi - NOIL
-y¥g1 YO ONTYALIW Y3MOd -(HYMAE04 $1°¢°6

LLaun gugyT 1snfpy "M 001 59380 LpUL

[ ¥0061159 gyﬁﬁ? }

.‘,_‘_M,_Hu..,_m,”,n...___,,,H__w‘k._m,m_,w.__ﬂ__.AM,-__#_M."_W_,H_WW




"SGR LT 404

I
*483LOX® 9yl Adyup (*but -
-pead Jo1eu o

\ EYTTVT 10d pueg uiel 3snfpy ~uadim 2Y3 BSEIUOUL | [LM M) pULYT
/ pueg utey uo pes| sAtjtsod ayy aselq (o Butasnfpy) -G/G* a0y pyzyl aselpy  *buy
7 ~PBSL BU3 S8A4DSG0 pue ueL3Lsod \Md AN b 4y
- _ “VFET ~ 23ldn 943 03 Yo3ims 83w (dued juoay
40) pYTTYT 30d / pueg 3snlpy  4adim 3y 38¢ l':;ndlno MM T S23e3LpuUl 493BWL[OA
L pueg uo pes| BAL3LS0d BYy3 BIR|4 (g 44 Ul |i3un gsp uL u81LoX8 B4l BALug
. ©gwigl 9-TYATTVI PJROg JOSUSS J¥ “7YT = (WANIId NI ) INIW
uo pea| aaLiebau oA Byl 8R4 (® =LSNCAY ¥ALIWLI0A WY3d 4Y Al¥d cesetg
*SU0LY o *ind
~200] jusuodwod 404 T2-G 9unbL4 01 4849 “UL A9MO4 *SA SIOA pLJg yedq zog-g
L3 3 1e75, t4 03 49499 ydedbeded uL 9(qey 03 usyay (-BuLpesd
/5“‘_?,’”9"@% DJROG UOL1LSO4-9ud geiew‘rati?r) oseauoul [%#-M MJIJ 2LVl
TTTT <13 Y09 NOLLISOd-3d §2°2°C Ut3snfpy) ‘4938w [aued 8y3 U0 YdA Gp
135 HE_HYQQ‘W)&%T& {_%Q — 404 2d/YT asnfpy 'UO.lHSféd uddA 007
. -9 Y3 03 obe1|0A Sqe(d A ddy (o 44 PEAY, BY3 03 us3ew |Bued Fuody ay3
| Y0061-159 @Yz 03 abey|oh sqe(d A ddy ( SBUBL) " "spem 07 St 1ndur semod oo
©tpd *Bnd 3593 4 dnod vuusuR {{elsur (g “WVYALLIUN U0IR( {1950 OLpNR By U3 LM BALUD
Jrps e oV ad 7 pue Spouw gsf Y3 UL JB1L0X3 By} 8de|d (B
. ' bl 03 04 €1 )L S YR o
PROL UYO 0G ® Y3iM g IOSTSS™ I~ 79T (WANITd NI) INIW -
A9ILIXS BYL SIRULLLDY PUT Y4 Byl 03 ~LSNCQY YILINLTOA W3d “4°¥ AI¥9: 127z . |
A9TLOXS BY] wodd jndul 4y Byj3 arowsy (e [“)-—5‘;' é
TIVT - QWY08 NOILISOd-Td ¥2°2°§ _
o L B SNINIVM
‘ . ¢ "CUABYT wouy punoub syy ancuey (p
‘Boup Lunua[d iiiegny GU:I':)QIUJSUE.I;Z
Pi4b BYy3 ur ps3edo| /yI pavog JoS 8y3 Aorzssp [TIM oS op
-URS J¥ Y3 U0 g3 pue 131 S|eutwasl ayl 03 aanTrE4 ‘8oeTd UT I8ACO
10 €1 Wouy spes| pLouoy oY1 BSUaAY wnueTd prab sy gm0yl TH
sai|ddns  ap Y1 3doys  ‘qusudinbe UOTITPUOD Aue JSpun jusw
841 umop nus  ‘aatqebau st 3L 4 ~drnbs sy3 @jeredo j0u og
"UOLIIBALP BALILSOd BYl UL BSeaUdUL
PLNOYS 49381 UBTUSD 043Z BY| *pua 38U
-BRW 4030l 3Y] B “UOL]IBALD BSIMYD0|D _
Ul Ul wojow Buruny sje|d Byl uangp (o §NINWZW
*JB3LOXD
3Yy Aoy pue Aiddns aje(d ayy uo udni (g *A3110%Xg Buj Asyun (2
W @59 BYFICYS ©r S o ey
L vrvabnip D podny CTTVT 03 peo| Fpereg) By WGy
H Wrﬁ‘? M }ﬂ < iﬁﬂ
R TEL 54 OML1868U pue *0T3/y¥T 01 pea] saljLsod £.404 |043u00 ,Buipeor, TZy6yT 1SnLpy (9
e 49IBWILOA  UBJUSD 049Z BY3 1I3ULOY (B W)g o e A
ﬂiﬁﬂ w‘ {fQWOfQ gw%f /‘?g"é/“"é { e #‘S‘S%W > He
peg ¥/ *pSoe (457 S8 STy PLe0y LdL6¥T-03—peal aal1150d (8- a.unbi)
(YT %Y JTATUO ¥3347 STUT WACTA5d 10N REEES ‘ {13907 (©
- - ?&sz??;?% CR TRpTey S preeag J3S _
_ . NIIHI pJeog 1043u0) [3A87 “BYT -
ALTUY104  HOLWNIWIYMISIC 3SYHd €47¢7G INIWLSNCAY dOLVEVAWOD 9NIGY0T 02°2°S

Ty Raeel T

g R

YOO06I-1SO dIVYNNS

S oa b -
—

S
. iy




SUNAIR GSL-1900A

.c)”Jil%%e—pngpermnezwankwumgeéaaﬁemeannot

be - HCﬁTEvedwwFeﬁe#«—%ﬁ——%@e%%ﬂﬂ""5~€F~

TRGBBEESHGG*%NG‘
5.3 TROUBLESHOOTING

" If a malfunction occurs, make a thorough
check of the system exciter RF output
circuits and check any system follow up
equipment at the output of the GSL-1900A
in an effort to localize the trouble.
When it has been determined that the
cause of the trouble is located in the
Tinear power amplifier, analyze the front
panel meter indications and observe the
indicator lamps to determine which cir-
cuits are malfunctioning. If Tlinear
power amplifier trouble occurs, trouble
symptoms will normally fall 1nto one of
the following three categories: power
ON-OFF control fault, tune cycle fault,
or low or zero power output fault. Table
5-4 is a list of local test operating
procedures which is intended to aid main-
tenance personnel in recognizing trouble
symptoms and locating the cause of
froublie.

5.3.1 TROUBLESHOOTING AIDS

(NETWORK MEASUREMENTS IF PROBLEMS ARE EN~
COUNTERED)

The two vacuum variable capacitors (25
(10-400 pf) and €20 (7-1000 pf) are used
with auxiliary capacitors on Bands 1, 2
and 3 because the inductance of L6 is
limited to 15 wh. Table 4-1 Tists the
value of the auxiliary loading capacitors
for each band,

In order to obtain the midpoint measure-
ment of 105-115 ohms, the ratio between
20 (57-1050 pf) and C25 (10-400 pf) must
be approximately 2.52¢ At 25 MHz the
combination of €20 and 1its 50 pf
auxiliary capacitor should be
approximately 64 pf while C25 should be
about 25.6 pf.

Sometimes the maximum value of C25 will
be more than 400 pf when it is set to
max imum capacity. This can be measured

with the vector impedance meter. Set the
vector impedance meter to 2 MHz. Set (25
to maximum capacity (shaft turned fully
CCW until the shaft begins to unscrew).
Remove the clamp from the end of the
capacitor and insert the vector impedance
meter probe on the end of €25. 400 pf
would measure 198.8 chms. If the value
of C25 is too large at the maximum setting
of one turn from the end of the stop
washers, screw the body of the capacitor
clockwise Until it reads approximately
200 ohms. ~ C20 is a 7-1000 pf and its
value can be measured also. - Use the
vector impedance meter at 2 MHz. If
network problems are encountered, all
auxiliary capacitors can be measured with
the vector impedance meter at 2 MHz. The
following table 1lists some of the most
needed values of impedance for a
particular capacitance. '

VECTOR IMPEDANCE MEASUREMENT
= 1/(6.28 x F x C)

CAPACITANCE MEASUREMENT
10 pf 7950
50 pf 1590
57 of 1395
100 pf 795
200 pf 398
300 pf 265
400 pf 199
700 pf 114
1000 pf 80

5.3.2 PEAK GRID VOLTAGE VS POWER INPUT

The peak grid voltage for a given input
pbwer can be calculated Eq(peak) = 1.414X
(square root of Pin X 50). The following
table lists a few values of peak grid
voltage for particular power inputs 1in
watts.,

POWER IN WATTS

Eg (peak)
31.6 10
44.8 20
54.8 30
63.2 40
70,7 _ 50

_2‘ 5-13f}w;fg




M &Hz.

SUNAIR GSL-{900A

5.3.3 PLATE PEAK RF VOLTAGE
i Ctdmode
The nominal setting form;"ﬁyj(.575) must
be multiplied by four because the full
scale reading is 4000 volts. This gives
a plate peak reading of 2300 V. The RF
peak plate voltage can be calculated by
using the formula Ep(peak) = 1.414X
(square root of Pgut X 1900).  This
assumes no loss in the network at 4.888
If a network loss of 1.4 db is
assumed, the plate peak voltage has to
be equivalent to a plate power of 1.4 KW.

5.3.4 VOLTAGE TABLES AND GRAPHS
Measured with Triplett VOM.

5.3.4.1 1A1J1 and 1A8J1 Servo Amplifier
Connector Voltage Measurements

A11‘Vo1tages +10% referenced to chassis
ground unless otherwise noted.

1. Exciter mode switch in OFF position
and unkeyed.

2. Filaments ON.

3. Plate ON,

PIN FUNCTION ~ ~ VOLTAGE

A +28V SUPPLY 30-40V
8 +28Y SUPPLY 30-40V
C MOTOR oV

D MOTOR oV

£ +FORCE 3040V
F ENABLE 22N

H +12VDC +12V

J SIGNAL ov

K GRD oV

L RETURN ov

M -12vDC ~-12y

N -FORCE 30-40V
P GRD v

R GRD oV

S GRD Qv

T GRD oV

U MOTGR oV

Vv MOTOR ov

5-14

5.3.4.2 1A5J1 Regulator Connector Volt-
age Measurements '

A11 voltages +10% referenced to chassis
ground.

1. Exciter mode switch in OFF position
and unkeyed.

2. Filaments ON.
3. Plate ON.

*Measure between Pins J and L,

VOLTAGE -

PIN FUNCT ION
1 KEYLINE T/L 12V
2 +24V0C TD 23V
3 -12vDC ~12VDC
4 DC 0/l SENSE oV
5 +24VDC 23V
6 +24YDC PL SW 23V -
7 #24VDC SUPPLY 30-40V
8 - -
9 - -
10 ~12v 12V
11 +12V0C +12V
12 +12V0C +12V
13 - -
14 ~12v0C ~12v
15 REFL REM oV
16 REFL METER ov
17 FWD METER oV
18 REFL IN oV

AN
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PIN FUNCTION VOLTAGE PIN FUNCTION VOLTAGE
A GRD ov A TUNING LITE 23V
B DC 0/L CONT 23V B - ov
C 0/1. CONT 23V € RF PROVE ov.
D DC O/L. LITE 23V D CPLR TUNE Qv
E KEYLINE 12v £ - -
F +24VDC 23V F TUNE TMR DISABLE OV
H VSWR LITE 23V H CPLR HOME I/L 22V
J *24VAC 24y - d ~ -
K - - K - -
L *24VAC 24V L KW TUNE KEY 22V
M - - M KW TUNE IN 22V
N +12VDC 12v N - -
P +12vDC - 12y P HOME KEYLINE I/L 22V
R -12v -12V R LAG NETWORK KEY OV
S FWD IN ov S - -
T GRD ov T - -
U RF PROVE oV u +24VDC PL. SW 22V
v FWD REM oV v FAULT LITE 22y
PIN FUNCTION VOLTAGE
1 KEYLINE 12V
§.3.4.3 1A6J1 Tune Control Connector 2 KEYLINE 12V
Voltage Measurements 2 - -
A1l voltages +10% referenced to chassis 5 GRD oV
ground. ' 6 - -
, 7 PLATE I/L 23V
1. Exciter mode switch in OFF position 8 PLATE I/L 23Y
and unkeyed. _ 9 - -
, 10 - -
2. Filaments ON. 11 - -
i2 +24VYDC FIL SW 23V
3. Plate ON. 13 READY LITE ‘ 23V
_ ' 14 CRS KEY 23V
4. Local/Remote SW: REMOTE 15 LPA ENABLE 23V
16 CPLR SUM ov
5. Band 6. 17 - -
18 - -
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5.3.4.4 1A9J1 Level Control Connector
Voltage Measurements

AT1 voltages +10% referenced to chassis
ground,

1. Exciter mode switch in OFF position
and unkeyed.

2. Filaments ON.
3. Plate ON.

NOTE 1: Depends on position of prox-

5.3.4.5 1A11J1 Pre-Position Control Con-
nector Voltage Measurements

A1l voltages +10% referenced to chassis
ground unless otherwise noted.

1. Exciter mode switch in OFF position
and unkeyed.

NOTES:1. Measure pin A to pin B (115
VAC).
2. Measure pin C to pin D (24VDC
REF).
* Depends on pre-position pot
settings. :
# Depends on position of net-
work elements,

imity switch: 0OV or 24v.

PIN FUNCTION VOLTAGE
A +24Y0C 23V
B LOAD ERROR oV
C PROXIMITY Sw NOTE 1
D ALC IN Ig (#) ov
£ ALC OUT Ig (-) Qv
F I, Vv, COMP ov
H e B ov
J KW TUNE 23V
K GRD av
L -12vVdC -12v
M -12vDC -12v
N ACC oUT ov
P +24Y PLATE 23V
R FAULT LAaMP 23V
S GRD ov
T TUNE TMR DISABLE OV
U GRID SAMPLE oy
v PLATE SAMPLE oV

5-16

PIN FUNCTION VOLTAGE

A 115VAC NOTE 1 115 VAC

B 115VAC NOTE 1 115 VAC

C REF+ NOTE 2 24y

D REF- NOTE 2 24y

E LOAD POT § 77099

F TUNE POT g3

H LOAD SERVO oV

J - -

K COMPTR IN oV

L DISCR IN oV

M - —

N ENABLE OUT 22{) v

P ENABLE IN 22y

R CPLR HOME 22¥ 25
S CRS KEY 22y 2.8

T * 1 MAIN CRS o e

U * BAND 7 CRS 2.5 ¥ LT
v 24V PL SW 22V o s

.
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5.3.4.6 Voltage Measurements - Typical

CONDITIONS A: Frequency: 12 MHz
Mode: AM, No Modulation
. Output Power: 380 Watts
Jrwe Power: 12 Watts
1A7 RF Sensor
Load DET Grid -TA7C3 -1.75 V¥DC
Grid VM 1A7C4 ~0.3 VDC
Load DET PL 1A7CS5 5.2 vDC
Plate VM 1A7C6 2.6 VOC
ACC 1A7C7 5.4 ¥DC
Phase Discr 1A7C10 .05 VDC*
Phase Discr 1A7C11 .05 VDL*
*or less

1A535 Rear Panel Connector

ACC | 1ABJ5 r 10 VDC

CONDITIONS B: frequency: 12 MHz
Mode: CW
Output Power:
Drive Power:

1 KW
40 Watts

RF Wattmeter Assy

FWD PWR DET 1A4C8 5.4 VDC

1A5J5 Rear Panel Connector

ALC 1A505 m 13 VvDC

'5.3.5 DISCRIMINATOR CHECK - AC Power,

OFF

- 1. Remove plenum cover and connect Zero

Center Meter or VIVM positive lead to
discriminator output (first terminal
from front) and negative Tlead to
ground bus.

2. Set ohm meter to R X 1 scale and con-
nect negative lead to chassis and
positive lead to E1 and E2 in turn on
discriminator board in plenum
chamber.

152

o

. The voltmeter should deflect to the

positive side.

. If meter indication is not correct,

check the RF Sensor Board for bad com-
ponents or reversed diodes.

. Note ohm meter reading when connected

to E1 and EZ2.

. Meter should read 50 ohms + 10 ohms
which indicates the transformer is not
shorted to its primary.

.3.6 TRANSFORMER TEST - AC Power, OFF

. Remove the transformer leads from E1
and E2.

. Connect the transformer leads to the
vector impedance meter probe.

. Set the vector impedance meter fre-
quency to 25 MHz. _

. The transformer should
approximately 1200 ohms,

measure

.3.7 DISCRIMINATOR TEST - AC Power, OFF

. At 29.9900 MHz network detuned for 600 -
ma plate current, discriminator out-
put should yield + 80 mv at 1A7C10
- 1A7C11. With the signal wires,
number 128 and 36 removed from 1A7C10
- 1A7C11, open circuit output should
yield + 500 mv.

5-17 A
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PIN . FUNCTION VOLTAGE
1 - -
2 - -
3 - -
4 - -
5 I,E COMPARATOR ov
6 - -
7 - -
8 TUNE SERVO ov
9 - | -
10 ENABLE OUT 22V
11 *BAND 8 CRS ~5Y
12 - -
%3 TO 1A6J41-P 22V
4 - -
15 LOAD DET PL oV
16 TUNE SERVO RETURN OV
17 GRD ov
18 - -

5.3.4,6 Voltage Measurements - Typical

_ 'See page 5-17A.

5.4 PROCEDURE FOR REPLACING AND INDEXING
GSL-1900A TUNING AND LOADING VACUUM VARI~
ABLE CAPACITORS C20 AND C25.

If it becomes necessary to replace a
variable vacuum capacitor or if the drive
belt should jump a pulley, the procedures
are as follows,.

“.4.1 REPLACING THE TUNE AND LOAD

CAPACITORS

a)

b}

c)

L posen the servo motor mounting screws
and the motor drive pulley set screw
(8-32 Bristol). Slide off the motor
puiley.

Loading capacitor C20 replacement:

Loosen the RF connection from the end
terminal and s1ide clear of capacitor.
Remove the two screws from the mount-
ing clamp. Rotate the capacitor
envelope clockwise to release the
drive screw from the capacitor. Re-
move from unit., Remove the drive
screw from the replacement capacitor.
Be sure that the thrust bearing and
washers remain in the sleeve. Engage
the new unit to the drive screw and
turn the capacitor counterclockwise
until the sieeve just tightens, then
back off very slightly until the
sleeve can be moved with the finger.
Be sure that the 1imit stop washers
are turned to the counterclockwise
stop as viewed from the 1imit assembly
end cap. Replace the clamp and end

rtermina?.

Tuning capacitor C25 replacement:
Remove the upper rear section of the
RF compartment. Loosen the RF term-
inal clamp and remove the mounting
clamp. Remove the capacitor from the
unit. Remove the drive screw and pul-
ley and install it in the new capac-
itor. Set the capacitor to maximum
(sleeve just free to turn as described
in step b}. Replace clamp, RF connec-
tion and rear wall.

NOTE

when replacing the three
screws in the bandswitch
end support, Insure that
the take up nuts are ad just-
ed so that the switch
spacers and ceramic parts
are not subjected to un-
necessary strain.

5-17
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5.4.2 BELT REPLACEMENT
4@33
a) Turn the loading capacitor pulley
counterclockwise to the Timit stop
(maximum capacity}). The capacitor
sleeve should be just free to turn as

outlined in step 5.4.1 b.

Las~
Turn the tuning capacitor4 pu1]e;kh
, counterclockwise until the capacitor

is at its maximum setting and the
sleeve is loose as in step a.

b)

c) Replace the belt and motor drive
pulley. Be sure that the tuning and
loading pulleys remain in position as
outlined above. Locate the motor
pulley so that the belt is positioned
equidistant from the two capacitor
pulley flanges,

d) Adjust the belt tension so that the
top section can easily be pushed down
to touch the metal dinductor spacer
with one finger.

At b b b A A

CAUTION

FreryYyyTTrTePTTTY

Fowy

If the belt tension is too
tight, the plate tuning
might not be able to tune
when the error signal is low
when tuning near the pre-
position setting, If
adjustment is too loose,
system may oscillate or the
belt may jump off the
pulleys.

Check tuning at several frequencies
and watch the drive belt movement on
the pulleys. Readjust the motor
pulley position to center the belt,
if necessary.

e)

5.4.3 FINAL ADJUSTMENT

If the ratio of capacity between the
plate tuning.and loading variable vacuum
capacitors is not correct the loading in-
ductor will run to minimum inductance at
the lower end of Band 8, This is an indi-

5-18

Loy Hl
See

€20

cation of too much Toadingﬂcapacity,
since the network tries to tune as a "pi"
configuration instead of a "Pi-L" as in-
tended. If this@%gpens, Toosen the
loading capacitor“molnting and RF contact
bracket screws and rotate the capacitor
body=Tounterclockwise to reduce the
capacity. Try small increments {less
than 4 turn) and check operation.

18 o alene 5lss

Gorn Bnq

Mo plates g st .

If the belt jumps a pulley,
the loading capacitor set-
ting need not be changed as
in step 5.4.2.b since it
cannot mave with respect to
the 1imit stop assembly.

5.4.4 CAPACITOR TRACKING DATA

Tuning travels 20% turns while loading
moves 13% turns from maximum to minimum
Timits.

42 Grooves
28 Grooves

Loading Capacitor Pulley
Tuning Capacitor Pulley

¢/2 Loading Capacity (Typical) C28
Minimum 20 pf
Max imum 1000 pf

J¥  Tuning Capacity (Typical) £28
Minimum 27 pf
Max mum 400 pf
Ratio: /42 = 1.5:) 7292 . 2.57)

Fh

7728

5.5 REPLACEMENT OF SHEARED TAPER PIN IN
GSL~1900A LOADING INDUCTOR L8 LIMIT STOP
ERD CAP

History: Loading error signal is derived
from the addition of negatively rectified
RF grid voltage and a positive RF plate
voltage sample. If for any reason the
plate tuning operation does not occur, a
large negative signal will be generated
by the grid signal in the absence of plate
RF voltage. Servo B3 will run inductor
L8 to its maximum limit stop. If the®




SUNAIR GSL-1900A

tube plate. After installation is com- not loose. Inspect the inside of the air
plete, apply a slight downward pressure vent from the rear of the unit.
on both metal straps to be sure they are

Io——zo INCH MIN.~————D1
v
|

lasesaly

L . k : INCH COPPER BRAID
50 aw ¥ maa 2o s E o . DCLIP

» X1
7%,

FIGURE 5-1 GROUNDING STICK

@ @

WATTMETER 1A4 ~——_|

{INSIDE RF COMPT) \

\ ®
@ & '
!

KEYLINE 1412 ——

LEVEL CONTROL 1 REGULATOR 1AS
oL ™ )
yA ALR 1A13
7 ! (b /'/-MN ‘
=~ FRONT PANEL 1A3
-] |
— ! 3
SN
| - l 1
iV R

FIGURE 5-2 LPA-1900A TOP VIEW MAJOR ASSEMBLY LOCATIONS
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RF SENSOR
A7 “m\\\\\

PLENUM LV RECT ~—,
AIO

BRE ~POSITION mem—""]

o O
TUNE LOADY
SERVOD SERVO
AMPL AMPL
(AT ¥y

= . 5

~—TUNE CONTROL 1A8

CONTROL 1Al

]

T

5-.22

FIGURE 5-3 LPA-1900A BOTTOM VIEW MAJOR ASSEM

BLY LOCATIONS

™~




SUNAIR GSL-1900A

THRUST BEARING
i~ ASSEMBLY
CAPACITOR AT C MAX.

---------

CAPACITOR ADJ. SCREW

LUBRICATION HOLE
I. UNIT CAPACITOR ADJUSTMENT SCREW AND THRUST BEARING ARE TO BE

. LUBRICATED WITH AERO LUBRIPLATE GREASE. (SUNAIR P/N 0841980000
C/qﬁ___\) 2, LUBRICATION OF SMALL AMOUNT SHOULD BE APPLIED EVERY FOUR MONTHS
OR EVERY 2,500 CYCLES.

NOTE
PLATE TUNING DOES NOT

7 eeamws HAVE A BEARING SHROUD

CAPACITOR AT C MIN,

CAPACITOR SLEEVE

LUBRICATION HOLE

. UNIT TO BE LUBRICATED WITH BENDIX ## 10 OIL. {LiBHT MACHINE OIL}
2. LUBRICATION OF UNIT S$HOULD BE PERFORMED EVERY FOUR MONTHS

OR EVERY 2,500 CYCLES.

FIGURE 5-4 VACUUM VARIABLE CAPACITOR LUBRICATION POINTS
,Uovl flear need work Y - %e%’m. Yo Learn 4&4 +o
dn VP
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KEYLINE GROUND 1A8J2 ON
S3 TO OUTSIDE REAR PANEL
o OF BOX
ITEM | REQD | PART NUMBER DBESCRIPTION
et — 3
5FT 0604710003 "CABLE 7 CONDUCTOR #24
i QUTSIDE BUY BUD BOX CU-3004-A
i 2 OUTSIDE BUY BANANA Jack
S1,821 2 0346270006 D.P.DT TOGGLE SW
53 i (346250005 S.P.S.T. TOGGLE SW
1 0700550046 BUSHING, TELESCOPING
1 0740250001 CLAMP, CABLE CONNECTOR
Pl i 0754000001 Connector, 10 pin

5-26

-FIGURE 5-7 KEYLINE/AUDIO CONTROL BOX
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CALIBRATION
get R1 for 1 VDC
Full Scale

ALLIGATOR CLIP (EACH LEAD)
A

sLiP ON iNSULATOR

,,__,_.._..-.______________-————-"

m

-
01 uf @100V DISC

| 0273210099
0338490051 100K 15 TURNS
ALLIGATOR CLIP

- 60 SERIES
ALLIED
SLIP ON [NSULATOR

BUD BOX BUD MINI BOX :
CU-3007A 6x5x4 -

TYPE 1632 RED RUBBER J ACKET
ALLIED TEST WIRE

FIGURE 5-8 7ERO CENTER METER
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FIGURE 5.
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SUNAIR GSL-1900A

FIGURE 5-12 LoaDING INDUCTOR L8 {PANCAKE)
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SUNAIR GSL-1900A

S

o

PLATE CHOKE
CONNECTING STRAP

FIGURE 5-13 RF COMPARTMENT
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SUNAIR GSL-1900A

2C1

251

2K3

2K2

2K1

2CR4

2C4 2B1

201

271

212 2J2

FIGURE 5-14 P5-1900A POWER SUPPLY, TOP VIEW
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RF PARTITION

6032105903 Disc

Common terminals

0500910081 Screw 8432 x W
2 Piaces

e DEC0210022 Washer, Flat
#8, 2 Places

== 0500340005 Washer, Fibre, #10, 4 Places

0502180226 Set Screw, 6-32 x 1/8
Tighten on fiat of shaft Glyptol.

0509010008 Standoff, 2 Places

@ 8032106004 Coupling insuiator

s 0538010142 Threaded rod, 8-32 x 7/8
2 Places

g e

T 6032300404 RLE. switch ($2-A,8,can)

FIGURE 5-16 RF BAND SWITCH
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SUNAIR GSL-1900A

LOADING CAPACITOR

TUNING CAPACITOR (PF) ucs-400
{00 200 300 400
20
|
l V)]
| s
| o
15 H 5 2
\ (/43\ ‘Q
b
~1 —
w 10 o ”]
- — <
e B . ilt.
3 \h““£940 v
o) e
S ~— o
0 e300 450 600 750 900 1000
(PF) UCsL-1000

P/N 6032071201 {UCS-400)
P/N 6032071308 { UCSL-1000)}

5-3b

FIGURE 5-17 CAPACITOR SETTING VS TURNS GSL-1900A
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- Lubricate Hmit stop washers with 0841980000 Lubricant
{Lubriplate 830-AA} both sides of washers before
assembiing to partition,

Keep free from dirt or any

foreign matier.

When installing taper pin, use

bearing mount locktite #72-41, SA#0840600003.

6032030407 Spacer
{inside pulley}

d
6032105903
Disc

1000160009

0501770003 Shaft

0508870003 taper pin

0508890004 taper pin

)

0500910821 Screw, 8-32 % 1/2
2 Places

60321087068 & or 6032108716 l‘\

As Reguired - See note Page &

£032108406 Plate, limit stop

6032104907 Piate, Bearing

0308910005 Spacer, 2 places

60280208063 Washer, limit stop

0 ! 0
o

@ 0500910821 Screw, 8-32
X 12, 2 Places

G500060002 Washer

Split Lock #8
4 Places

6032030504 Gear, Spur
2 Places Do Mot Mesh.

5026030301 End Cap

|
@
0508870003 taper pin \_g

6032108309 plate

8 Piaces @

o

0318650002 Pot, Nui & washer

0501700004 Bearing (pross into 6032108305 -

6032108708 and/or 6032108716
Or shims between

limit stop plate & partition as
required to adjust ass'y end play
to .02 to .005.

YOO6!I-1SD YIVYNNS
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Taper pin
0508870003

0500910821 Screw 8-32 X ¥z
2 Places -

&
0
v
o

Q@ &

£032108406 Plate, Limit Stop

‘6032104907 Plate Bearing
‘See Note

\

6032030504 Gear, Spur

e

0502605031 End Cap

< /

0500060002 Washer,
Split Lock
#8, 4 Places

0500210821
8-32 x iz
2 Places

)

T

s

0508910005 Spacer ||w

2 Places

Limit Stop 15 Places
8 Shown

Lubricate limit stop washers with 0841990000 Lubricant
(Lubriplate 630-AA) both sides of washers before
assembling to partition.

Keep free from dirt or any

foreign matter.

When installing taper pin, use

bearing mount locktite #72-41, SA#0R40600003.

0508870003 Taper Pin

0841870004 Gear

0318654002 Pot, Nut & washer

6032108708 & or 6032108716
shims between

limit stop plate & partition as .

reguired 1o adjust ass’y end play

to .002 {0 .005.

0501790004 —
Béaring

YOO06!1-1SD dIVYNNS
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FIGURE 5-20 WATTMETER COMPONENT LOCATIONS
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SUNAIR GSL-1900A

COMPONENT VIEW
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SUNAIR GSL-1900A

— iy

CONTROL SETTINGS
STEP & INSTRUCTIONS NORMAL INDICATIONS IF INDICATION IS ABNORMAL
| e — a T it T o s
SA Set exciter to fre- TUNING lamp lights. FAULT lamp, instead of TUNING
‘ quency. Set exciter (Indicates tune in pro- lamp. Indicates tune fault timer
mode selector to KW gress.) At start of cycle did not trigger. Reset exciter
- TUNE. If Coupler test meter indicates 30V mode switch, then check 1A6U1.
GCU-19335, is used peak. Check ACC circuit.
set 50 ohm load
switch, S6, to ON.
Test meter selector
to: GRID RFV
SB As in step SA. Servo motors run to pre- Check for KW TUNE ground from | -
(First event in tune position tuning elements. exciter to IAT1UI. Check 1ALIK1
cycle.) and Associated Circuits. .~
5C Asin step SA. Plate tunes. After I sec Check servo enable ground to
(Second event in tune LASU? releases 1A9K 1. TA1J1-F. Check for error signal
cycle.) Test meter Test meter indicates at 1A1J1-J. Check § Discr. 1A7.
selector to PLATE 300-500V peak. Check continuity of error signal
RFV. through 1A11K1.
5D Asinstep SA. (Third After TUNE motor stops Check servo enable ground to
event in tune cycie.) and 1A9K 1 opens, load 1A8J1-F. Check for load error
Test meter selector adjusts. Test meter indi- signal at 1A9TP1 and 1A8J1-J.
to: PLATE CUR cates 500-600 ma then Check loading comparator, 1A7
drops to 400 ma. and 1A9. Check load inductor
contact wheels. _
5E Asin step 5A. (Final READY lamp lights after Check 1A6Q1/K2, tune power
event in tune cycle.) 3 sec w/o Coupler, 10 sec circuit. Check TUNE LEVEL
Test meter selector to: with Coupler. Keyline adjustment, 1A9R2.
FWD PWR. opens. Test meter indicates
200 watts until keyline
opens.
6 Place exciter mode GSL-1900A Keys. Test Check ACC Level adjustment, .
" -selector in AM posi- meter indicates 300 - 1A9R].
tion and close key- 400W.
line. Test meter
selector to: FWD PWR,
7 Place exciter mode GSL-1900A Keys. Test Check ALC circuit and ALC ad-.
selector in CW posi- meter indicates 1000W % justment, 1A13R21.
tion and close key- IDB.
line. Test meter
selector to FWD PWR.

TABLE 5-4 TROUBLESHOOTING (Cont'd)
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SUNAIR GSL-1900A

TN,

10.0
14.0
15.0
16.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
55.0
60.0
65.0
70.0
71.0
72.0
73.0
74.0
75.0
80.0
85.0
90.0
95.0
100.0
105.0
110.0
120.0
130.0
140.0
150.0
158.0
159.0
160.0
170.0
180.0
180.0
200.0
205.0
$210.0
215.0
220.0
221.0
222.0
223.0
224.0
225.0

-WATTS ACROSS 50 CHMS -

VPEAK VPTOPR
7.1 . 1414
8.5 18.97
9.0 19.80

11.3 22.62
12,7 25.45
14.1 28.28
19.8 30.59
21.2 4242
22.6 45.25
28.3 58.58
35.3 : 70.70
424 £4.84
495 £8.08
56.8 113.12
63.6 127.26
70.7 141.40
77.8 155.54
84.8 169.68
91.9 183.82
29.0 107.96

100.4 200,79

101.8 203.62

103.2 206.44

104.6 200.27

106.0 212.10

113.1 226.24

120.2 240.38

127.3 254.52

134.3 258.66

141.4 282.80

148.5 206.94

155.5 271.08

169.7 339.36

183.8 A67.64

198.0 385,02

2121 42420

2234 44682

224.8 44965

226.2 452.48

240.4 480.76

254 .5 500.04

268.7 537.32

282.8 565,60

2809 . 57974

206.9 593.88

304.0 633.45

311.1 622.16

31256 624.99

313.9 527.82

315.3 £30.64

318.7 633.47

318.1 636.30

8.500
0.720
0.980
1.280
1.620
2.000
2,920
4.500
5.120
8.000
12.500
18.000
24.500
32.000
4€.500
50.000
80.500
72.000
84.500
28.000
160.820
103.680
106.580
100,520
112.500
128.000
144.500
162.000
180.500
200.000
220.500
242.000 .
288.000
238,000
392.000
450.000
499.280
505.620
512.000
578.000
648.000
722.000
$00.006
840.500
882.000
©24.500
968,000
976.820
985.680
994.580
1003.520
1012.500

TN

5-44
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EUNAIR GSL-1900A |

CONTROL SETTINGS

e 567

STEP & INSTRUCTIONS NORMAL INDICATIONS [F INDICATION IS ABNORMAL
S5A Set exciter to fre- TUNING lamp lights. FAULT lamp, instead of TUNING
quency. Set exciter (Indjcates tune in pro- jamp. Indicates tune fault timer
mode selector to KW gress.) At startof cycle did not trigger. Reset exciter, P
TUNE. If Coupler test meter indicates 30V mode switch, then gheck 1A6UL. 7%
GCU-1935, is used peak. Check ACC circuit,
set 50 ohm load’ l%e 5-b/ &) g63
switch, S6, to ON.
Test meter selector
to: GRID RFV .
e 5-6P
5B Asin step SA. Servo motors run to pre- Check for KW TUNE groun from
(First event in tune position tuning elements. “exciter to 1ATTUL. Check 1Al 1K ¥
cycle.) and Associated Circuits.
5C As in step DA. Piate tunes. After 1 sec Check servo enable ground to
(Second event in tune 1A9U?2 releases 1A9KL. 1A LIL-F. Check for error signal
cycle.) Test meter Test meter indicates at 1A1J1-J. Check ¢ Discr. 1A7.
selector to PLATE 300-500V peak. Check continuity of error signal
RFV. through JAT1K]1.
50 As in step SA. (Third After TUNE motor stops Check servo enable ground to
event in tune cycle.) and 1A9K 1 opens, load 1AR11-F. Check for load error
Test meter selector adjusts. Test meter indi- “signal at 1A9TP]1 and 1A8T1-T.
to;. PLATE CUR cates 500-600 ma then Check loading comparator, TA7
drops to 400 ma. and 1A9, Check load inductor
Fane ((fmew) contact wheels.
S5E As in step SA. (Final READYfEamp lights after Check TAGQ1/K2. tune power
event in tune cycle.) 3 sec w/o Coupler, 10 sec circuit. Check TUNE LEVEL
Test meter selector to: with Coupler. Keyline adjustment, 1A9R2.
FWD PWR. opens. Test meter indicates
' 200 watts until keyline
opens.
6 Place exciter mode. GSL-1900A Keys. Test Check ACC Level adjustment, -
selector in AM posi- meter indicates 300 - S1AORLL -
tion and close key- 400W. Sefl3BoLinlss .
line. Test meter
selector to: FWD PWR.
7 Place exciter mode GSIL-1900A Keys. Test Check ALC circuit and ALC ad-

selector in CW posi-
tion and close key-
line. Test meter
selector to FWD PWR.

meter indicates 1000W +
1DB.

justment, 1A13R21.

TABLE 5-4 TROUBLESHOOTING (Cont'd)
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SUNAIR GSL-1900A L
{
VRMS VPEAK VPTIOP WATTS ACROSS 50 OHMS
B.0 7.1 14.14 0.500
8.0 _ 85 < 16.97 0.720
7.0 9.9 19.80 - 0.980
8.0 11.3 2262 1.280
9.0 12.7 25.45 1.620
10.0 14.1 28.28 2.000
14.0 19.8 39.59 3,920
15.0 21.2 42.42 4.500
16.0 226 45.25 © 5120
200 28.3 56.56 ‘ 8.000
25.0 353 : 70.70 12.500
30,0 - 42.4 84.84 18.000
36.0 49.5 98.98 ‘ 24.500
400 4wy 56.6 11312 a4 32.000 AM
75,0 636 19776 0500
50.0 70.7 14140 50.000
55.0 -. 77.8 155,54 60.500 ]
60.0 84.8 169.68 72.000
85.0 . 91.9 O 183.82 84.500
70.0 99.0 197.96 98.000
71.0 100.4 200.79 100,820 o J
72.0 101.8 203.62 103,680 ,
73.0 103.2 ' 206.44 106.580
74.0 104.6 - 209.27 109.520 ° (
75.0 106.0 212,10 - 112,500 o
80.0 113.1 226.24 . 128.000 -
85.0 120.2 240:38- ' 144.500
90.0 127.3 264,52 162.000
95,0 134.3 . 268.66 180.500
100.0 141.4 282.80 200.000 7une frer
105.0 1485 296.94 T 220.500.
110.0 155.5 311.08 | 242.000
1120.0 169.7 339.36 288.000
130.0 1838 36764 338,000
140.0 198.0 395.92 392.000
150,0 212.1 424.20 450.000
158.0 223.4 446.82 499,280
159.0 224.8 449.65 505.620
160.0 226.2 452.48 512.000
170.0 240.4 480.76 578.000
180.0 254 5 509.04 648.000
190.0 268.7 ¢ 537,32 722.000
200.0 282.8 565.60 800.000
205.0 2809 °. 570.74 840.500
210.0 296.9 . 503.88 882.000
216.0 304.0 633.45 924.500
220.0 311.1 622.16 968.000
221.0 312.5 624.99 976.820
222.0 313.9 627.82 985.630 ,
223.0 3153 630.64 904.580 £ L)
224.0 316.7 633,47 003,890
225.0 318.1 636.30 1012.500 {

TABLE 5-5 POWER VS VOLTAGE
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SUNAIR GSL-1900A

o 60320150925D MAIN HARNESS 60323004908 BANDSWITCH ASSY RF
REF | NA REF
SYMBOL DESCRIPTION PiUR M :312. SYMBOL DESCRIPTION Pf\”g':‘_“&g.
MAIN HARNESS ESL-1900A 4032015092 BANDSHLTCH ASSY RF GSL-1900A 6032300498 : i R3
ol Capacitor, G.4Tuf, 5GV, X5V, 20% (283370009 S2A, C
c17 Capaciter, D.47uf, 5OV, X5V, 20% 0283370009 B,C,0 | Switch, RF 6032300404 &
Cl8 Capacitor, 0.47uf, S0V, X5V, 20% 0283370009
34 Cazacitnr, 6.001uf, 1000V, ¥R, 10% | 0295010002 POTa3g W Munaag
£3s Capacitor, 0.001uf, 1000V, X5R, 10% { 0295010002
C36 Cepacitor, 0.001x:F, 1000y, X5R, 10% | 0295010002
: £37 Capacitor, 0.001:f, 1000V, X3R, 10% | 0295010002 ,
i £38 Capacitor, 0.001pf, 1000Y, XS5R, 10% | 0295010002 £0321100958 LIMIT STOP, LOAD DR
£39 Capacitor, 0.0GIuf, 1000V, X5R, 0% | 0295010002 ' REF ESCRIPTION SUNALR
40 Capacitor, 0.0Ciuf, 1000V, X5R, 10% | 0295010002 SYMBOL. PART NO.
cal Cepacitor, 0.00Wuf, 1000V, X5R, 10% | 0295610002
caz Capscitor, 0.001uf, 1000V, X358, 10% | 06295010002 Puiley, Timing, 42 Grooves 1000160009
c4s Capacitor, 0.001pf, 1060V, X58, 10% | 0295010002
C50 Capaciter, 0.lpf, 50V 1001010027
60 Capacitor, 0.0, 1006V, X58, 10% [ 0296040002
ceél Capacitor, 0.0lgf, 1000V, X5P, 10% | 0296040002
cé2 Capacitor, 0.47aF, 50V, X5V, 20% (283370009
W3] Capacitor, 0.47uf, 50V, X5V, 20% 0283370009
64 Capacitor,: 0.47uf, 50V, XSV, 20% 0283370009
s 45 Capacitor, 0.47uf, 50V, X5V, 20% 0283370009
j 66 Capacitor, 0.47uf, SOV, X5V, 20% 0283370609 6032071391C LIMIF STOP, TUNE DR
; Ce7 Capdcitor, 0.47:F, 50V, X5V, 20% ' | 0283370009
' C68 | Capavitor, 0.47aF, 50V, X5V, 20% | 0283370009 SyMBOL DESCRIPTION AR
i 69 Capacitor, 0.47pfF, SOV, XSV, 20% 0283370009 ‘ |
CR1 Dicde, Zener IN53528 - 0405110008 ] c20 Capacitor, Var, Vacuum 1000pf 6032071308 “ B Bt ¥ ‘?”yﬁ +
. 3 "| Connector, Power, 15 Pin Round 075420000} Pulley, Timing, 42 Grooves 1600160009 BEY B
TN A C 34 Conpector, Power, 12 Pin Round 0754350002
o o J5 Connector, Power, 37 Pin Round G754310001
: R16 Resistor, 1K, 10%, #W 0171560001 '.
. : 1A13P) | MoleX Piug, 3 Pin 1001020031 P - : - . U A
o] 1A13PZ | Malex Plug, 3 Pin ‘ 1001020031 , i : :
] o 60320712941 _C25 ASSY :
. MISCELLANEQUS REE coumn i
. - ' SYMBOL DESCRIPTION AN
| . Connector, PC, 18 Pin Female 0749720000 . ;
} Connector, PC, 15 Pin Female 0754166009 | £25 ASSY GSL-1900A . 6032071294 -
#in, Connector, Crimp Male 0754180000 c25 Capacitor, Ver., Vacuum 400pf 6032071201 l
) Cennector, PL, 18 Pin Female ~ | 0755982000 Gear, Pulley 287 x 1 Bore 6032030202
cosmzoon. e assy. L AA7 O
" REF . :
.1 SYMBOL _ DESCRIPTION Pﬁ\‘—giﬂb“g_
| PLENUM ASSY (511500 6032012093
t3  |cepacitor, i000pf, 1000V, X5U 0276440005
, t4 Capacitor, L000pF, 1000V, X5U 0276440005
I c5 Capacitor, 1000pf, 1000V, XSy 0276450005
L c6 Capacitor, 1000pfy 1000V, XsU 0276440005
' : c7 Capacitor, }000pf, 1000V, XSU (276440005
0 fapacitor, 1000pf, 1000V, XSU 0276440005
ClL Cepacitor, 1000pF, 1008V, X5U - | 0276446005
. _ . : . Jz Connector, fF, BNC, UG-1094/4 0743740005
" o _ ‘ h . : $IA Switch, Micio SPDT ‘ 6032071600
a7 : ’ : : _ : . 518 Switch, Micie SPDT o 5032071600
|




SUNAIR GSL-1900A }

P
602908G09IL  PC ASSY SERVD AMP 1A1, 1A8 ' xﬁ
s | oEscRiPTION ot | | e Al 5 -;.
= 2 :
PC ASSY SERVO AMP 1A, IAB 6029080091 /3 Resistor, 5.6K, 10%, i 3183060008 g :
[} Capeeitar, 0.0056uf, 100V, XSR, 10%1 0282720806 R4 Resistor, 1.5, 105, 4w B172470005 gf
€z Capacitor, 200of, 560V, OMLO, 5% | 0293050007 RS Resistor, 6.8k, 5%, W 4174810008 iy
C3 Capacitor, .022uf, SOV Mylar 02970706302 " Ré Resistor, 470K, 10%, &W G180570005 :
a4 Capacitor, G.0luf, 200V, Mylar 027187q001 a7 Resistor, 470K, 10%, iwW 0180570005
5 Capacitor, G.0luf, 200V, Mylar 0273870001 RS Resistor, 470K, 105, 4w 4180570005
6 Capacitor, 0.10pf, 100V, My;ar 0272160008 R Resistor, 2.2K, 5%, &¥ 0178070009
c7 Capacitor, G.47uf, 50V, X7R, 20% - 0283377771 R0 Resister, 68K, 10%, 4w 01735200056 :
c8 Capacitor, 0.47uf, 50V, X7R, 20% 0z8337777) R11 Resiskor, 2.2K, 5%, &W 0178079009 .
co Capacitor, G.47uf, 50V, X7R, 20% 0283377771 R12 Resistar, 2.2K, 5%, iW 0178070009 :
10 Capacitor, 0.01f, 25V, X53 0281670008 R13 Hesistor, 180, 10%, W G175220000 :
cli Capacitor, G.00L.f, 100V, X5€, 10% [ 0282080007 . Ri& Resistor, 180, 10%, iw 0175220000 :
cl2 Capacitor, 0.01uf, 25V, X5§ 0281520008 " R1s Resistor, 4.7K, 5%, dw & a170770001 }{
C13 Capacitor, 0.001uf, 100V, XSE,.10% | 0282080007 . Ri& Resistor, 1.2K, 10%, ## 0181860007 i
Cla Capacitor, 0.47uf, 50V, X7R, 20% 0283377771 Ri7 Resistor, IK, 10%, W 0171560001
Ui IC Linear, Op Amp UA709, MC1709 G447 330004 A8 Resistor, 2.7K, 10%, iH 0185670001 :
CR1 Diede, Signal, $i. IN914 0442900007 . Ri9 Resistor, 2.7K, 10%, &W 0186670001 z?
£R2 Diode, Signal, Si. IN9l4 6442500007 R20 Resistor, 330, 10%, AW 0173380000 :
CR3 Diode, Signal, Si. IN9l4 Ga4z9006007 R21 Resistor, 330, 10%, v 0173380000
€R4 Diogde, Signai, Si. IN914 0442900007 f22 Resistor, 220, 10%, ¥ 0197150006 ‘
CR5 Diode, Signal, Si. 1N9l4 (442900007 R23 Resistor, 220, 10%, iW 0197190066 ‘%
£R6 Dicde, Rectifier IN4D04 6405180004 R24 Resistor, 100, 10%, 1w 0165540001
CR? Diode, Rectifier 1N4GO4 (495180004 R25 fesistor, 100, 0%, W 0145540001
CRE Dicde, Rectifier INAOD4 0485180004 R26 fesistor, 47, 10%, 1W 0164990003
CRY Diode, Rectifier INAGO4 0405180004 R27 Resistor, 0.1, 10%, 154 ) 0193340004 ';
ai Transistor, NPN, Si. ZN1711 0448386005 R28 Patentiometer, 20K, 10%, W, 12 Turns 1002840015
Qz Transistor, NPN, Si. 2N1711 04483800905 VR1 Giade, Zener IN52318 0403390009
a3 Transistor, PNP, S5i. ZN25S07A 0448390001 XQ1 Mounting Pad, Transistor 0502710004 -
04 Transistor, NPN, Si. 2N1893 0448350009 XG2 Mounting Pad, Transistor 0502710004 (
5. Transistor, PNP, Si. 2N3741 04483606804 xQ3 Mounting Pad, Transistor 0502720400 f
Q6 Transistor, PNP, $i, 283741 0448360004 XG4 Mounting Pad, Transistor 0502710004
vy Transistor, NPN, Si. 2N3772 0448370000
(8 Transistor, NPN, Si. IN3TTZ Q448370000 MISCELLANEOUS
ng Transistor, NPN, Si. 2N3777 0448370000 ‘
Q1o Transistor, NPN, Si. 2ZN3772 0448370000 Juck, PCB, Press-In 0754100004
Rl Resigtor, 7150, 1%, #W 0193480000 Jack, PCB, Press-In 0754380009
R2 Resistor; 2150, 1%, #W 0193480060 Mica Ins. TG-3 Transistor 0440940001
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KW FAULT
NOTE: KW REMOTE CONTROL UNIT
CTUNING ! [ READY | INSTALLED IN EXCITER [(rune]  [pconl [vswa]
w|DSt  (c)psz (aloss  (a)osa  [a)OSS 1A2P2 (MATES WITH 1A1J4)
82
: 220
—ib : METER
1AZMI 1LLUM INATION
57
D56 @ov ﬂmmu
aSWNE
a3 s Q NOTE: PREFACE ALL SYMBOL
47 00 [ riate ] — DESIGNATIONS WITH 1A2
{4
, /77 o
POWER OUTPUT
@ bS8
0FF % oN W OFF H E
ILwlP oo q.ﬁo_i —o o
51 [s2 L (R 53 54
_ iINADDA
—
NOT USED ‘ .
et "t — |/M.\|| — _———t— ———— L kf_‘wl| A e — —— 1 2P
N N W W N N 1o v N NN N ~ v N
P A 7 s 18 3 h 1318 2 5 1% 2i 33 34 353626 25 24 23
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