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SUNAIR GSB-900SC

SECTION 1
GENERAL INFORMATION

1.1 SCOPE

This instruction manual contains the necessary
information to install, operate and service the
GSB-9008C Transceiver.

1.2 TRANSCE!VER DESCRIPTION
1,2,1 GENERAL

The GEB~9008C is a high quality single side~
band transceiver with a field programmable
memory system providing storage capacity
for 100 channels of transmit and receive
frequencies in the range from 1,6000 to
99,9999 MHz, Any channel is capable of
functioning as a simplex channel (identical
transmitand receive frequency) or as a half-
duplex channel (dissimilar transmit and re-
ceive frequencies), Knowledge of the oper-
ating frequencies stored in each of the
channels may be restricted using the lock-
able Secure position of the Frequency Con-
trol Mode keylock gwitch, Transceiver
modes of operation are standard and include
Lower Sideband (LSB), Upper Sideband
(USB), Amplitude Modulation {AM; and Con-
tinuous wave (CW), Operation in the Fre-
quency Shift Keying (FSK) and Facsimile
(FAX) Modes are also possible with the ad~-
dition of suitable modems. The transceiver
{s mechanically and ele.'rically designed to
meet stringent military specifications for
shock, vibration and protection from outside
environments, The unit is completely seal~
- ed (dust free) utilizing neither blowers nor
ventilating louvers, making it ideal for mo-
bile as well as base station use, It can op-
erate over wide temperature exiremes (~-30

to + 65 C) and up to 100% relative humidity.

The GSB-900SC is composed of seven major sub-
assembiies, (1) front panel 1AIl, (2) antenna
coupler control panel 1A2 (optional), (3) receiver
exciter 1A3, (4) synthesizer 1A4, (5) filter module
EAS, (6) power supply 1A6, (7) power amplifiey
JA7. See Figure 1.1 for major assembly location

1,2.2 FRONT PANEL - 1Al

The Secure Channel front panel contains the:
standard controls for operation of the trans-
ceiver in Lower Sideband (L.SB), Upper Side-
band (USB), Amplitude Modulation (AM) and
Continuous Wave (CW) modes, The panel con-
tains a memory system permitting storage of
100 different transmit frequencies and 100
different receive frequencies, A Load Xmt
pushbutton and a Load Rec pushbutton are lo-
cated on the front panel to permit easy field
programming of any transmit or receive fre-
quency in any of the 100 channels available for
that purpose. Eachchannelis accessible us-
ing the front panel Channel selector switches,

Any channel may store either a transmit and
a receive frequency that are identical (sim-
plex operation) or a transmit and a receive
frequency that are different (half-duplex op-
eration), The front panel includes a Fre-
quency Control Mode keylock switch that
permits storage of new frequencies into the
memory system as well as utilization of
the stored frequencies as radio operating
frequencies, Inaddition, the Frequency Con-~
trol Mode keylock switch permits operation
of the transceiver in a locked security mode
by blanking the six digit front panel frequen-
cy display and resiricting knowledge of the
operating frequencies, The Frequency Con-

1-1
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trol Mode keylock switch also permits oper -~
ationina conventional control mode employ-
ing the six front panel frequency switches to
select the operating frequency, Included on
the front panel is a Master Clear pushbutton
which provides the ability to instantaneously
eraseall frequencies in memory in the event
thatall records of operating frequencies re-
quire qu1ck destruction, The memory Sys-
tem is composed of two P,C, boards on a
mother board, a six digit display, two bat-
teries and a power supply all mounted to the
front panel. High reliability of the memory
systemis provided through the extensive use
of both digital and linear integrated circuits,

1.2.3 ANTENNA COUPLER TUNING CONTROL
UNIT - 1A2 (optional)

This- unit plugs into the front panei and contains
all controls necessary to remotely operate an
antenna coupler. Tuning status of the coupler is
. monitored by the meter installed in the tuning unit
panel. When the GSB-900SC is operated into a 50
ohm antenna and the coupler is not installed, the
transceiver is supplied with a meter panel which
indicates receive signal strength and relative power
output of the transmittér.

1.2.4 RECEIVER/EXCITER —1A3

The Receiver/Exciter module contains the low

l_gveI‘ signal generation circuitry. The Ist LF. fre-,

_..quency is well above the 30 MHz upper limit of the
" transceiver-providing the unusually high spurious
signal rejection found only in this frequency
scheme. The extensive use of integrated circuits
provides an unusually high level of reliability. High
quality crystal filters are employed both in the
“front end” of the radio and in the LF. section for
sideband selection. The Receiver/Exciter is fully
contained on four plug-in printed circuit boards
plus a mother board and employs fully modular-
ized construction

1-2

1.2.5 SYNTHESIZER —1A4

Frequency control is by means of a digital fre-
quency synthesizer providing 100 Hz frequency
steps. In addition, the operator can select a high
stabjlity VFO mode of operation, which provides
continuous funing between the 100 Hz synthesized
mcrements. All frequencies in the transceiver are

derived from a Temperature Compensated Crystal”

Oscillator (TCXO) which provides instant on-
frequency operation with no warmup., The fre-
quency stability is better than #] X 107 over the
full specified ambient temperature range of the
radio. The long term stability is +5 x 1077 per year;
permitting long intervals between calibration.

The Synthesizer is fully modularized for ease of
maintenance. High reliability is assured through the
extensive use of both digital and linear integrated
circuits. The Synthesizer is fully contained on five
plug-in printed circuit boards plus a mother board.

1.2.6 FILTER MODULE - 1A5

The filter module is contained on four P,C.
boards and is housed in a removable unit,
Filter selectionis automatically accomplish-
ed by front panel memory system outputs
which control a D,C, motor, High power
low pags filters are used in the transmit
mode to remove all unwanted harmonics from
the power amplifier output, In the receive
mode high pass networks are switched in the
filter which in conjunction with the low pass

” filters yield a bandpass filter, This module
also contains circuitry for control and pro-.

tection of the power amplifier,

1.2.7 POWER SUPPLY —1A6

The GSB-9008C will operate from power sources
of 115 or 230 volt 50-60 Hz A.C. and in addition
from 13 or 26 volt D.C. sources (either positive or
negative ground) with the optional, self contained,
D.C. module. The same transceiver can operate
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from both A.C. and D.C. power sources, with the
D.C. Module iristalled, by changing the external
power input cable. The selection of 13 or 26 volt
D.C. operation is easily accomplished by changing
connections on a jumper strip in the power supply.
The power supply employs fully modularized con-
struction for ease of maintenance. ‘

1.2.8 RF POWER AMPLIFIER ~1A7

The GSB-900SC contains an all solid state broad-
‘band power amplifier which wili match 50 ohm
loads with voltage standing wave ratios (V.S.W.R.)
under 2:1 over the entire frequency range of the
radio with no additional operator tuning. Adequate
cooling is provided by a conservatively rated heat

sink at the rear of the radio. The power amplifier is
rated at 100 watts peak envelope power (P.E.P.)
and 100 watts average power output over the en-

tire frequency range. The power amplifier incor-
porates Automatic Level Control (ALC) which -
limits the peak power output to 100 watts while
increasing the average power with highly varying
speech inputs. The ALC also prevents the increase
in intermodulation distortion caused by “flat top-
ping” in the P.A. and alleviates the usual critical
setting of the transmit gain control, The P.A. em-
ploys circuits to protect the amplifier under excess
V.S, W.R. or other abnormal conditions. In the A.M.
mode, an Automatic Carrier Control (ACC) circuit
is engaged which controls the amount of A.M.
power output. The power amplifier is easily remoy-
able (as a module) from the rear of the radio.
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INTERNAL SPURIOUS RESPONSE: 99.5% below
equivalent 0.2 uv noise input at antenna terminals.

_ _ EXTERNAL SPURIOUS RESPONSE: -65 db, non-
| harmonically related.

1.3.3 TRANSMITTER

‘POWER OUTPUT: SSB: 100 watts PEP and
average nom.

CW: 100 watts Avg. nom.
AME: 30-40 watt carrier.
: HARMONIC SUPPRESSION:
-40 db, second harmonic.
| -50 db, all other harmonics.
-60 db, all harmonics, (with antenna coupler)

INTERMODULATION DISTORTION: At least
33 db below PEP., typical.

CARRIER SUPPRESSION: 50 db.

UNDESIRED SIDEBAND SUPPRESSION: 50 db
at 1.5 kHz.

HUM AND NOISE LEVEL: -50 db.

1.4 EQUIPMENT SUPPLIED

The following table is a list of equipment, with
appropriate Sunair part numbers, supplied with the

GSB-9008C Transceiver.
Sunair Part No,

1.4.1 Transceiver, GSB-9008C with 115/230 1003680011 Green
voit power supply. 1003680038 Gray
1.4.2 Hand Held Microphone Assembly 5024000609
1.4.3 Operation and Maintenance Manual 1004190000
1.4.4 Power Cord Assembly, 115V A.C. 5024002091
Power Cordopise-mbiy, 230V AC 5024002156
1.4.5 Ancillary Kit 5024000455 115V

5024000498 230V

Change Date August 1, 1982 17
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1.5 OPTIONAL EQUIPMENT-NOT SUPPLIED

The following table of accessories and spares are
NOT supplied but are made available by Sunair
Electronics, Inc. as compatable equipment for the

GSB-9008C, Part numbers and descriptions are
given to facititate ordering.

1.5.1

1.5.2

1.5.3
1.5.4

1.5.5

1.5.6

1.5.7

1.5.8

1.5.9

1.5.10

15.11

1-8

Antenna Coupler, Remote Controlled,
GCU-910A

Automatic Antenna Coupler, GCU-935

Kilowatt Linear Power Amplifier GSL-
1900A

Control Cable for GCU-910A or GCU-
935 (specify length)

Control Cable for GSL-1900A (specify
length)

Antenna Coupler Tuning Contro! (Kilo-
watt Control) mounts in Front Panel of
GSB-900SC.

Coaxial Cable, type RG58/U (rccom-
mended for connecting antennas to the
GSB-9008C, or for connecting the GSB-
900 . to the GCU-910 or GCU-935
where the length will be under 100 feet).
SPECIFY LENGTH

Coaxial Cable, type RGB/U (same as
1.5.7 above, but recommended where
length will exceed 100 feet). SPECIFY
LENGTH

D.C. Inverter Module (Powers the GSB-
9008C from either 13 or 26 volt D.C.
sources while still permitting operation
from 115/230V A.C. mains). Modyle
mounts inside GSB-900 8C,

Power Cord Assernbly-D.C. (includes 10
feet of connecting cable). For use with
item 1.5.9 above (Supplied with DC in-
verter above).-

C.W. Key (includes 3 foot cable and
connector).

Change Date August 1, 1982

5024300050
5024300092

6035003095
6035003052

6032001091

0588680001

0579240002

Gray
Green

Green
Gray

Green

Refer to Applicable

Manuyal

0588130001

0386640000

5024021398

5024002296

5024000994
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1.5.12

1.5.13

1.5.14

1.5.15

1.5.16

1.5.17

1.5.18
1.5.19

1.5.20
1.5.21
1.5.22

1.5.23

1.5.24
1.5.25

1.5.26

1.5.27

1.5.28"

Handset Assembly (with coiled cord
and connector).

Headset (includes cable and connector).

Desk Type Microphone {includes cable
and connector ).

Shock Mount Assembly (recommended

for mobile applications).

Rack Mount Kit (adapts GSB-9008SC to
mount in a standard 19 inch rack)
Includes rack slides, two piece.

Rack Mount Kit w/three piece slides

Doublet Antenna Kit
75 foot Long Wire Antenna Kit
150 foot Long Wire Kit

16 foot Mobile Fiberglass Whip Antenna
(use with 1.5.21 hetow )

Heavy Duty Strap-Type Bumper Mount
for 1.5.20 above,

Heavy Duty Feed Thri Mount (for 1.5.20
above).

Right Anglc Vehicular mount for 1.5.20
above,

35 foot Fiberglass Base Station Whip
Antenna,

23 foot Fiberglass Marine Whip Anten
-na with Flange Base,

23 foot Fiberplass Marine Whip Antenna.
Laydown Mount for above.

Depot Spare Parts Kit for GSB-9008C
(to support 3 to 5 units in the field for
2 to 4 years).

5024000790

0840200005

5024000897

1001680006

1001690001
1001690010

1001700058
1001700091

0996240000
0999200003
0999210009

0712950001
0715730002

5024402090
50244025%6

0715850008
0715760009

0712980008
0712990003

1001670001

Green
Gray

Gray
Green

Change Date August 1, 1982 1-9
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1.5.29

1.5.30

1.5.31

1.5.32

[.5.33

1.5.34
1.5.35
1.536
1.5.37

Field Module Kit for GSB-9200 8C (con-
tains p-c board assemblies).

GRC-951 Remote Audio/Keyline Con-
trol for GSB-900SC,

Remote Control Cabie for GRC-951
(specify length).

Depot Spare Parts Kit for D.C. Inverter
Module.

Blower Kit 115 VAC (mounts on rear panel).

Blower Kit 220 VAC (mounts on rear panet).

Manual Phone Patch Assembly (See Page 6-1
Service Kit, GSB-9008C
Running Spares Kit

1-10 Change Date August 1, 1982

1004030002

5024850092
0588690007
5024902092

5024006089
5024006097

5024400054 Gray
5024400097  Green
1004180098
5024900197

s00 b 0029
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SECTION 2
INSTALLATION

2.1 GENERAL

Section two contains all necessary instructions for
the unpacking, inspection, and if necessary, reship-
ping of damaged equipment or parts. In addition,
further information regarding location and mount-
ing considerations, power requirements, antenna
and ground system hook-ups and final checkouts
after installation is also provided.

2.2 UNPACKING AND INSPECTION

Unpack and inspect all parts and equipment as
soon as received.

NOTE

Be sure to retain the carton and its

associated packing materials should

it be necessary to reship damaged

equipment.
Do not accept a shipment when there are visible
signs of damage to the cartons until a complete
inspection is made. If there is a shortage of items
or any evidence of damage is noted, insist on a not-
ation to that effect on the shipping papers before
signing the receipt from the carrier.

If concealed damage is discovered after a shipment
has been accepted, notify the carrier immediately
in writing and await his inspection before making
any disposition of the shipment. A full report of
the damage should also be forwarded to Sunair.
Include the following:

- (a) Order number

(b) Model and serial number
(c) Name of transportation agency

When Sunair receives this information, arrange-

ments will be made for repair or replacement.

2.3 RESHIPPING

The shipping carton for the GSB-900SC has been
carefully designed to protect the transceiver and its
accessories during shipment. This carton and its
associated packing materials should be used to re-
ship the radio.

If the original shipping carton is not available, be
sure to carefully pack each unit separately, using
suitable cushioning material where necessary. Very
special attention should be given to providing
enough packing material around controls, con-
nectors, and other protrusions from the radio.
Rigid cardboard should be placed at the comers of
the equipment to protect against denting. '

When returning one or more subassemblies for

repair, please ship AIR PARCEL POST consigned
to:

SUNAIR ELECTRONICS, INC.
3101 SW 3rd Avenue

Ft. Lauderdale, Florida 33315
U.S.A.

Plainly mark with indelible ink all mailing doc-
uments as follows:

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

and be sure fto mark on all sides of the package

“FRAGILE - ELECTRONIC EQUIPMENT"

NOTE

Before shipping, carefully in-
spect the package to be sure
it is marked properly and is
securely wrapped,



SUNAIR GSB-900SC

24 GENERAL INSTALLATION AND MOUNT-,
ING INFORMATION

Satisfactory operation of this equipment will de-

pend upon the care and thoroughness taken during
installation.

2.4.1 GENERAL INSTALLATION

a. Carefully plan radiofcoupler/antenna loca-
tions, observing the following requirements before
starting instaliation,

b. Provide best possible RF ground for radio and
coupler. Use flat copper strap 1 wide or no. 6 or
larger wire and connect to ground terminal at rear
of transceiver. Leads to ground systemm should be
as short as possible.

c. Provide separation between coupler output
and the radio with its associated wiring. Coupler
may be mounted up to 100 ft. from radio if RG58

- rf cable is used, or further if RGS is used.

d. Antenna lead from antenna coupler to an-
tenna must be insulated for at least 10ky potential,
The lead should not run parallel to metal fittings
or other metal objects that are bonded to the
systetn ground. The coupler should be as close to
the antenna as possible, and never more than 3 ft.
distant as this will decrease antenna efficiency.

e. If the radio is instailed on a wood or fiber
glass boat, approximately 10 to 12 square feet of
metal surface area in contact with the water should
be provided for use as an RF ground.

f. If operated on D.C. power, check for correct
polarity before applying power.

g. The instaliation should be carefully planned
beforehand in accordance with drawings on the
following pages.

h. Linear amplifiers with low level moduiation
such as used in the GSB-900 SC will oscillate if the
RF power output is radiated or conducted into the
low level stages. Evidence of this situation is erratic

2-2

or excessive power output. This is caused by too
close proximity of the coupler output and antenna
to the transmitter and/or inadequate RF grounds.
Carefully following the above procedures will
prevent this from occuring.

2.4.2 BASE STATION INSTALLATION

The transceiver is equipped with rubber feet so
that it can be set directly on a table, desk or
similar flat surface. The front feet are taller than
the rear feet in order to tilt the transceiver at a
convenient operating angle. Minimum clearances
of 1inch at the sides and 2 inches at the rear and
top shouid be allowed to provide for adequate
cooling of the rear panel heat sinks. If extended
periods of RTTY transmission are anticipated,
forced air cooling of the heat sinks is recom-
mended. Figure 2.1 shows the applicable GSB-
9008C outline dimensions for use in this installa-
tion. Figures 2.2 and 2.3 show typical Base Station
system installations. Refer to section 2.5 for
recommendations of suitable antennas, See section
2.4.5 for rack mounted installations,

f L L_B00eg

| ' TOP
2ig

Figure 2.1 Outline Configuration
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50 OHM ANTENNA SUCH AS
DOQUBLET, LOG PERICDIC ETC.

PL-259 CONNECTOR TO[ANT] JACK — BALUN

(iABJI)

HEAVY BRAID
TO GOOD
EARTH GROUND

A

RGS8/U COAX (FOR RUNS UNDER 100 FEET}
RGB/U COAX ( FOR RUNS OVER 10Q FEET)

NOTE: ANTENNA VSWR.MUST BE LESS THAN 2:¢

Figure 2.2 Base Station Instaliation (50 ohm Antenna)

NON RESONANT
ANTENNA SUCH AS WHIF

INSULATED WIRE
{LENGTH LESS THAN {2 iNCHES)

RG58/U {FOR RUNS UP TO 100 FT)

RGB/U ( FOR RUNS OVER (0Q FT)

CONTROL CABLE _ ..
LENGTH UP TO 25CFT

PL-259 CONNECTCR TO
JACK {1ABJ1}

HEAVY BRAID
TO GOCD
EARTH GROUND

HEAYY GRQUND LEAD TO
GROUND STAKE, GROUND
PLANE OR RAD:AL SYSTEM

TO |ACCESSORY] JACK (tABJ4)

ANTENNA TUNING CONTROL

Figure 2.3 Base Stafion Installation {(Non-Resonant Antennas)
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%DIA.THRU HOLE
{4 REQ'D)

3t
4—32—»l

15"
g

o
e 2 3 ]
23

TYPICAL SHGCK
MCOUNTING DIMENSIONS

SHOCK MOUNT
CENTER HOLE

31' | "
lB':‘- 153
FRONT
L —

SHOCK MOUNT ASS'Y
10016B0O00G

NUT WITH
FLAT WASHER
8 LOCK WASHER

UTILIZE SHOCK
MOUNT HARDWARE

GROUND STRAP GSB-300s5C I
{REAR VIEW)
] N
[ | s o o |
L o
;] l
21'38- l TOP

! i

' . ] [J
JLW.__E Um
GSE-9005C SHOCK MOUNT ASSEMBLY
e

100/680006
)
lfS

h 4

SHOCK MOUNTING IN MAXIMUM
EXTENDED POSITION
{SEE MOUNTING DETAILS)

Figure 2.4 Shock Mount Assembly and Details
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2.4.4 MARINE INSTALLATIONS

In marine installations, fellow the same recom-
mendations as outlined in paragraph 2.4.3. If the
radio is installed in a wood or fiberglass boat, a
ground plate of 12 square foot minimum area in
contact with the water should be installed. A heavy
ground lead such as 1 inch wide strap or braid
should be connected between the ground post on
the radio and the ground plate. The length of this
ground lead should be held to an absolute min-

Imum commensurate withh a neat installation.
2.4.5 RACK MOUNTED INSTALLATIONS

The GSB-900S8C may be conveniently mounted in
a standard 19 inch rack using the Rack Mount Kit.
The kit includes a pair of rack slides, associated
hardware and filler panel. The GSB-900S8C, in the
rack mounted configuration, requires a standard
panel space seven inches high. Refer to figure 2.6
for assembly details.

SCREW, PN, HD. #10-32 x 5/8"LG, P/N 0500940100 (4 REQD)
FLAT WSHR #10 P/N 0500220000 {4 REQD)

SLIDE SUPPORT P/ 1000230023 (2 REQD )

NUT,CLIP #£ 10 P/NO53B750006 (4 REQD)
{NOT SHOWN — BEMIND SLIDE SUPPORT}

BLOCK
P/N 5024004400
{4 REQD)
TRIM STRIP
5024003802 GRN
50240038t GRY
{2 REQD}

SCREW,FL.HD,,# 6-32 2 1/4" L0,
P/NO522350429

NQTE: FORCED AIR COQLING
1S RECOMMENDED FOR
RACK MOUNTING

NUT, HEX # 10 P/N 0501940006 (4 REQD)

FLAT WSHR.# |0 P/NO500220000 (4 REQO}
WSHR /LOCK #= 10 P/N 0500070008 (4 REQOD)
SCREW, PN, HD.,# F0-32 x 3/8"LG. F/N 050094006}

{4 REQD)
//‘?a\
o NUT,CLIP # 10 P/NO538750006
olo {4 REQD)
I
o
o
010
‘;0 FLOWSHR, #£10
ol 04\ - P/NO500220000
olo (4 REQD)
o
0l
O
s

T SCREW, PN. HD,

#10-32x5/8" LG,
R/NOS0G940 100
{4 REQD )

SLIDE | .
F/R 1004040034

v

&

CABINET {REF}

SCREW,FL HD ,#4-40 x 3/8" LG
P/N 0500620628 { 4 REQD}

BRACKET P/N 50240773800 GRN
(2 REQD} 5024003918 GRY

Figure 2.6 Rack Mounted Instaliation
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2.4.3 VEHICULAR INSTALLATIONS

The GSB-900 8C Shock Mount Assembly {Sunair
Part No. 1001680006)is designed to mount the
Transceiver in vehicular installations. Figure 2.4
gives the applicable outline dimensions for the GSB-
9008C coupled with the shock mount, Figure 2.5
shows a typical vehicular installation. See section

2.5 for specific antenna recommendations. In order
to minimize R.F. pickup, it is important that the
ground strap supplied with the shock mount be se-
curely fastened between the pround post on the
radio and the bottom of the right rear shock isolator
(see detail, figure 2.4). It is also important to
ground the antenna coupler to the frame of- the
vehicle by the shortest possible path,

ADAPTER AND

ADAPTER AND

MS5-3{08E-28-2:P

07 S4MLRSF Unine controL

SHOCK MOUNT AS5S5'Y
1001680006

PL 259 CONNECTOR RGS8/UCCAX TYPE N CONNECTOR
TO [ABJ [ANT TOJ
1
] ' L scu-sioa
GSB-200SC or
GCU- 935
[ ] ]
. TO JACCESSORY CONTRQL CABLE TO J2
JACK [ABJ4 058868000

COUPLER z

MS-SIOG%HZjB;;lg o000 I

o
WHIP ANTENNA\

JEEP

SHORT LEAD
INSULATED

RGH8/U COAX TQ

IABJE

HEAVY GROUND LEAD {SECURE UNDER MOUNTING
BOLT FOR ANTENNA FEED THRU INSULATOR }

1/ 7/

CONTROL CABLE
058868000I

Figure 2.5 Typical Vehicular Installation
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2.5 ANTENNAS AND GROUND SYSTEMS

2.5.1 GENERAL

The GSB-9008C is designed to operate into a 50
ohm resistive antenna system with a maximum volt-
age standing wave ratio (V.S.W.R)) of 2:1. When
used with the GCU-9i0A, or GCU-935 Antenna
Coupler, the system will match antennas ranging
from 15 foot whips to 150 foot long wires.
The couplers will also efficiently match 9 foot
whip antennas at frequencies above 4 MHz.

As there are numerous types of antennas, a com-
plete discussion is beyond the scope of the manual.
Antennas for use in the 1.6 to 30 MHz spectrum
generally fall into three categories:

(a) Narrow band 50 ohm antennas
(b} Random length non resonant antennas
(c) Broad Band 50 ohm antennas

Several popular antennas falling into each of the
above categories are discussed below. For specific
recommendations, consult our experienced Field
Service Qrganizatian.

05?“?#’4’7 .

Some gencral “DO’S™ and “DONT’S” of antenna
instalation are listed below:

a. The antenna should be clear of all large ob-
jects such as trees and buildings.

b. Although the GCU-910A or GCU-935 coupler

‘will match electrically short antennas (ie. those

under 1/8 wavelength), such antennas are not effi-
cient radiators. If the installation permits, antennas
over }/8 waveiength long at the lowest operating
frequency should be used. Antenna length generally
limits system performance in vehicular applications
at frequencies below 10 MHz as the size would be
prohibitive,

c. When using whip antennas, the ground system

~actually forms part of the radiating system. Where

space permits (such as in a base station instal-
Jation) a good ground plane or radial system
should be installed at the base of the antenna.
(See Figure 2.7)

NOTE

An inadequate ground system is
most often responsible for disap-
pointing performance when using a
whip arntenma.

HEAVY
GROUND
STRAP

SHORT LEAD
INSULATED

INSULATED BASE

& FT GROQUND RODS

(&) GROUND INSTALLATION

‘///—-———ANTENNA M

e ANTENNA COUPLER

/HEAVY STRAP

HEAVY STRAP
BONDING RADIALS
TOGETHER

12 AwG GROUND RADHALS
MINIMUM OF 1/4 WAVELENGTH
LONG AT LOWEST OPERATING
FREQUENCY

ROOF TOP INSTALLATION

Figure 2.7

Whip Antenna
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d. In vehicular installations and marine instal-
lations in a metal hull ship, 1 inch wide strap or
braid should be connected between the antenna
coupler ground and the frame of the vchicle. The
length should be as short as possible. In an instal-
lation aboard a wood or fiberglass boat, a ground
plate with at least 12 square feet in contact with
the water should be attached to the hull and a
short, 1 inch wide strap should be connected
between the coupler ground post and the plate, As
previously mentioned this ground lead should be as
short as possible,

2.5.2 NARROW BAND 50 OHM ANTENNAS

Typical of this type of antenna are the doublet and
the inverted V illustrated in Figures 2.8 and 2.9
respectively. Both types of antennas may be assem-
bled from the Sunair Doublet  Antenna Kit
(part #0996240004). Their operation is efficient
for only a narrow band of frequencies within ap-
proximately 2 1/2% of their center frequency. The
antenna coupler is NOT generally required if the
above frequency span is not exceeded. Separate
antennas must be erected for each small band of
frequencies to be used. Both antennas exhibit some-
what directional characteristics. The direction of
maximum radiation is perpendicular to the antenna
wire. The inverted V antenna is particularly suitable
for communication with nearby mobile stations
(with vertical antennas) since a portion of the radi-
ation is in a vertical direction,

2.53 RANDOM LENGTH NON RESONANT .

ANTENNAS

Whips and long wires are popular non resonant
antennas. The whip antenna (illustrated in Figure
1.7y s often used in mobile, marine, portable or
semi portable installations because it is rugged and
self supporting. The antenna impedance is strongly
dependent on the operating frequency and an
antenna coupler, therefore, must-be used to mateh
the antenna to the transceiver. Best radiation
efficiency will be obtained if the antenna is at least
1/8 wavelength long at the lowest operating fre-
quency: however, this requirement does not result
in a practical size antenna for low frequency oper-
ation. Thirty-five foot whip antennas offer a good
compromise between practical height and good
electrical performance at low frequencies. The
Antenna Couplers are designed to efficiently
match whip antennas of 15 foot length or greater.
An cfficient match may also be obtained for a 9
foot whip above 4 MHz. The whip’s performance is
greatly influenced by its ground system. For tem-
porary base station installations, a minimum of four
six foot long ground rods should be driven into the
ground symmetrically placed around the antenna
base. The rods should be bonded together with
heavy strap and then connected to the antenna
coupler ground by another short heavy strap. If the
antentna is mounted on the roof of a building,
where a short ground lead to the coupler cannot be
obtained, a minimum of 4 symmetrically placed

(NSULATOR

COAX CENTER
CONDUCTOR CONNECTOR

BOTH POLES
2y MIN)
RG58/U OR RGB/U COAX
CABLE (ANY LENGTH-~-
KEEP AT RIGHT ANGLES
TO ANTENNA)
JL_~__1“

: CENTER
INSULATOR

INSULATOR

COAX SHIELD
CONNECTION

468
FREQUENCY (MHz)

LN -’J‘l';\-“‘" .

FPL259 CONNECTOR

Figure 2.8 Doublet Antenna
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CENTER

# CoAX CENTER
CONDUCTOR
CONNECTION

RG58/U OR
RGB/U COAX
(ANY LENGTH)

6 FT. MiIN.

INSULATOR

INSULATOR

L=

- PL259 CONNECTOR

—~ L
COAX 3
SHIELD
CONNECTION
490
FREQUENCY {MHz)
tNSULATOR

Figure 2.9 Inverted "V" Antenna

ground radials should be installed at the base of the
-antenna, bonded together, and connected to the
antenna coupler ground post. The radials should
be made of number 12 gauge wire or larger and
should be at Jeast 1/4 wave long at the lowest
operating frequency. The whip’s radiation pattern
is omni-directional in the azimuthal plane.

The long wire antenna, illustrated in Figure 2.10, is
a popular base station antenna where a wide range
of operating frequencies are used. The antenna

impedance varies greatly with frequency and, there-
fore, must be matched to the transceiver with an
antenna coupler. The antenna couplers will effi-
ciently match long wire antennas up to 150 feet
in length. The radiation pattern of the long wire
antenna is aiso a function of operating fre-
quency. The two most popular length long wire
antennas, 75 and 150 foot (available from Surair as
part numbers 0999200003 and 0999210009
respectively) exhibit excellent low frequency radi-
ation efficiency. ‘

INSULATOR

e

T

ANTENNA COUPLER

HEAVY STRAP

6 FT. GROUND POST

junday

20FT
MEINIMUM

- et rw ALY o ___._1

Figure 2.10 Long Wire Antenna
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2.5.4 BROAD BAND 50 OHM ANTENNAS

These are generally complex, expensive antennas
requiring a large area for installation. Their use is
usually limited to high performance base station
installations which must operate at diverse fre-
quencies. As this class of antennas has approx-
imately 50 ohm output impedance over the rated
band of frequencies, an antenna coupleris NOT
required. Some common examples are:

(a vertical antenna with an omni-
directional pattem)

a) Discone

b) Log-Periodic (a broadband antenna with a
directional pattern). This an-
tenna is often made in a rotat-

able configuration.

Consult the Sunair Field Service department for
specific recommendations.

2.6 POWER REQUIREMENTS
2.6.1 OPERATION FROM ALL A.C. POWER
SOURCES

As supplied from the factory, the GSB-900S8C is
wired for continuous operation from 115 or 230
volt £ 15%, 50-60 Hz, single phase A.C. power mains.
The selection of 115 or 230 volt nominal line
voitage is made by the appropriate wiring in the
connector of the A.C. power cord assembly. The
line voltage range may therefore be easily altered by
changing the power cord, (See Table 2.11). The
nominal line voltage is normally specified by the
customer at the time of ordering and the proper

A.C. power cord is shipped with the radio. Figure
2.12 shows the line cord assembly wiring for 115
volt operation while Figure 2.13 shows the 230
volt wiring.

A b b d A A4 A4 2

CAUTION
YTy vy rYveITy
Check the tag on the line cord
before connecting the radio to pow
er mains to Insure that the correct
voltage has been selected. Perma-
nent damage to the radio may oceur
if the incorrect power cord is used.
Refer to Table 2. 14 and check fuses
Fl and F2 on the rear 'dpron to
make sure the proper value has been
inserted in the fuse holders.

A B B
T Ty

2.6.2 A.C. OPERATION UNDER HIGH LINE
VOLTAGE CONDITIONS

The GSB-92008C power supply a-c transformer has
provision for high line connection. If the a-c power
mains are normally high (132 or 264 vac) the high
line connection should be used as the radio will
dissipate less power and operation will be more
reliable.

The radio may be wired for high line voltage op-
eration by changing connections on terminal strip
TA6TB1 on the power supply (refer to Figures
2.15 and 2.16). The GBS-9008C is normally wired
at the factory for the nominal 115/230 volt con-
nections.

3 POWER CORDi REFERTO
NOMINAL LINE VOLTAGE LINE VOLTAGE RANGE IN USE FIGURES
115 98 to 132 115V 2.12, 2.15
*132 112 to 152 15V 2.12,2.16
230 196 to 264 230V 2.13, 2.15
*264 224 to 304 230V 2,13, 2.16

* High Line Connections

Figure 2.11 A.C. Line Voltage Range Table

2-10
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Wi P!
{ MATES WITH 1ABJ3)
A < ! *% BLACK i,ﬂi
| |
a | WHITE VAT
G < 1 LI
| | | ]
| ; | ]
b L GREEN i}
AN 1 I ()
H

m M @ O

o

SUNAIR NO. 0840770006 (CABLE, 3 WIRE, WiTH AC PLUG)

NO CONNECTION

Figure 2.12 115 VAC Power Cord Schematic

w2 Pl
(MATES WITH 1ABJ3)
A V4 ! ) BLACK 'f\
Al N R
. L e T
&< Il ] .
| || oy
5 ] || GREEN ||
N \_J S

m I m

SUNAIR NO. 0840770006 (CABLE, 3 WIRE , WITH AC PLUG)

> NO CONNECTION

[

.

VFigure 2.13 230 VAC Power Cord Schematic
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NOTE

The high line voltage connect-
ions must either be requested
at the time of ordering or the
radio st be rewired in the
fleld to provide for continuous
high line voltage operation
{see figure 2.16),

2.6.3 OPERATION FROM D.C. POWER SOURCE

If the GSB-9008C is equipped with the optional
D.C. Inverter Module (Sunair part #5024021398)
operation from D.C., power sources of 13 or 26
volts T10%, positive or negative ground, is possible.
The GSB-900SC is unique in that both D.C. and
A.C. power supplies can be left in the radio at all
times. Selection of D.C. or A.C. operation is accom-
plished by the wiring in the connector of the Power
Cord Assembly. The selection of operation from
nominal 13 or 26 volt power sources is accom:
plished by changing connections on terminal strip
1A6TB2 (see figure 2.17) on the power supply and

on the D.C. Inverter assembly 1A6A2. The Power
Cord wiring for D.C. operation is shown in figure
2.18.

dieoinardh oo e e A b

CAUTION

Yy rYTvTsTY T 1Y

N

Ty

Before connecting the radio to
the D.C. power source, check
the marker g on the reg-
wlator heat sink ar the rear
of the radio to make sure
that the proper voltage range
has been selected Permarent
damage to the radio con occur
if the wrong range is selected.

The GSB-9008C incorporates reverse polarity pro-
tection when fed from D.C. power sources. If the
radio does not operate, check the polarity of the
D.C. power connections. Refer to the accessory sec-
tion of the manual for detailed installation instruc-
tions of the D.C. Inverter Module. The D.C. Power

DESIGNATOR FUNCTION LOCATION TYPE AND RATING
1A8Fi . 1ABFZ A.C. Line Reur Apron | For nominal 115V input, use type MDL
(SLO-BLO)Y. 5 amp. PN 0858660008
For nominal 230V input, use type MDIL
(SLO-BLO). 3 amp. PN 0896660001
IABF3 D.C. Line Rear Apron  |Fornominal 13V input. use type MDL(SLO
BLO). 30 amp. PN 0846300001
For nominat 26V input, use type MDL(SLO
BLO), 15 amp. PN 0848500008
1AGF 1 +18V Power Supply | Type AGC, 15 amp. PN 0848740009
IAGF2 +12V Power Supply | Type AGC, 3 amp. PN 1002550009
1A6F3 +5V Power Supply |Type AGC, 3 amp. PN 1002550009

Figure 2.14 (GSB-900SC Fuse Table

R

o
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P/O IAETI
® ®__
ORANGE BROWN WHITE BLUE YELLOW VIOLET
P/0 1AGTBI
i ]+
| E40 OE3 QE EBO QE6 OEs |
L 1
P/O IAGPI ——
N N N A\
3 | 7 5
Figure 2.15 Power Supply Wiring ~ 115V or 230 VAC Inputs
P/O 1A6T!
& YY) @ Y
ORANGE BROWN WHITE BLUE YELLOW VIOLET
P/O IA6TBI
r 1
| ea0 OE3 OEI E8Q OE6 oes |
| J
P/O IA6P|— —
g g N\ WV
3 I 7 5

Figure 2.16 Power Supply Wiring ~ 132 V or 264 VAC Inputs
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GREEN
BLUE BLACK EROWN RED YELLOW WHITE
gs - =
Ve v / L
4 p:
4
GV /f/ AT Y
i, .< . J ,)
/
AN
J
O

13 26 RY +

CONNECTIONS SHOWN ABOVE FOR 13 VDC OPERATION

NOTE: S1 MUST BE IN 13¥DC POSITION ON DC
INVERTER BOARD

BROWN RED YELLOW WHITE

s IA6TB2

CONNECTIONS SHOWN ABOVE FOR 26 VDC OPERATION

NOTE: S1 MUST BE IN 26/DC POSITION ON DC
INVERTER BOARD

Figure 2.17 D.C. Inverter Connections fo Power Supply Terminal Strip 1A6TB2
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W3P!
{MATES WITH 1A843)

| I

+ D.C.INPUT

U—__

|
|
|

W3 CABLE ASSEMBLY

g'NO CONNECTION

—D.C.INPUT

SO TN
L (R

Figure 2.18 D.C. Power Connector Schematic

Cable Assembly is supplied from the factory with
approximately 10 feet of connecting cable. How-
ever, if the installation permits, the cable should be
trithmed to minimum length consistent with a neat
installation. This will ensure minimum voltage drop
in the cable under the high input currents present
when in transmit {particularly with 13 volt input).

NOTE

Before applying power to the
radio, refer to table 2.14 and
check that the correct value
of fuse F3 [on the rear apron
of the radio) has been inserted
in its fuse holder. '

2.7 GRC-951 AUDIO REMOTE CONTROL UNIT

The GRC-'Ei;E)Si Audio Remote Control unit pro-
vides for rémote control of GSB-9008C audio and
keyline functions at separations of up to 200 feet
from the transceiver. The GRC-951 -outline draw-
ing is shown in figure 2.20. A unjversal swivel-

type mounting bracket is supplied with the unit,
permitting installation in a variety of locations.
To install the GRC-951, procede as follows:

a) Select the mounting focation and mount uni-
versal mounting bracket.

b) Route control cable (0588690007) through any
conduits, walls, etc. Trim off any excess cable.

¢) Refer to figure 2.19 and wire connectors Pl
and P2. Note that the cable shield is grounded to
Pin A only at the end connected to the transceiver.

d) Secure GRC-95! to the universal mounting
hracket.

e) Connect P2 to the GRC-951 remote control and
Pl to the GSB-900SC, Connect Power cord and

antenna to the GSB-9008C,

NOTE

. The internal adjustments in the
GSB-900S C have been set at the fac-
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tory to supply proper audio levels
to the GRC-951, in case of insuf-
ficient audio levels, perform the
following adjustments,

f): Remove the top cover and receiver/exciter

module top cover from the GSB-900. SC

g) Set the VOLU\:[- Lontrol of the remote Lontrol
to the middie of its range. Connect a microphone: . -

to the remote control.

E}i Turn REMOTE AUDIO LEVEL control 1A3A-
4R48 on the AUDIO board in the GSB-9008C at
least 10 turns counterclockwise.

i)"TLlrn REMOTE TRANSMIT AUDIO LEVEL
control 1A3A4R58 on the AUDIO board in the
GSB-900SC at least 10 turns counterclock wise.

j) Apply power to the GSB-900SC, Tune in a
moderately strong signal on the GSB-9008C (using
local speaker). Advance 1A3A4R48 clockwise

untik-a-comfortable- listening: level .is-achieved 4n . <o o

the GRC-951 speaker.

k) Select the ‘highest transmit frequency antici- |

pated (normally 29.9999.Milz), refer to scction
3 and check out-transmit operation using lfocal
controls. '

1} Depress the. push-to- talk.‘(PTT) button on the

-microphone connected .to- the remote control.

Speaking in a normal voice, carefully advance
1A3A4RS58 on the AUDIO board clockwise until °
no further increase in power output on the meter
of the GSB-900SC is noted (this is the threshold of '
ALC). Advance 1A3A4RS8 tWO turns beyond this
point. '

.m) Replace the. recewer/exmter module top cover °

and the GSB- 9OOSC top cover .

THE UNIT IS NOW READY. FOR OPERATION

DESIGNATOR | .:‘-‘-’!;YPE': . '} SUNAIR PART NO:
v Pl o IMS3I0BA(IB-19-P)] 0754000001 |-
p2 MS3I06A{iIB-19 P) O?54000OOi
.~ CABLE: PART NO 5024850t06(0588690007}
e p2 R B - I Y- N
sl ORI RIS e c 1 c]
' AUDIO ) AUDIO INLO Pt E L e L
COUNTIBFOL KEYLINE 5 5 Tt e[
........ “H || H HIlLH
K K K K *
SHELL - -S’H’f!“".“

INTERCONNECT DIAGRAM

Figure 2.19 GRC-951 Audio Remote Control Unit Interconnect-Diagram
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Figure 2.20 GRC-951 Audio Remote Control Unit QOutline Configuration
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‘ Tabie 2.1
MATING CONNECTORS TO GSB-200SC AND ACCESSORIES
MATING PARTS
Cable Rubber
DESCRIPTION DESIGNATOR Connector Clamp Boot(s)
Sunair Part Numbers
fMicrophone 1A111 0753570009 0754450007 0700550038
Phone 1A1]2 0754010007 - -
Key 1A1]13 0754010007 - -
Antenna 1A8]1 0742190005 - -
{(Note 1
GSB900SC | 5 i 1A8]2 0754000001 | 0740250001 | 0700550046
, 0700550038
Power TARI3 0753580004 0754570002 0700550046
0700550054
Included 0700550054 .
kAccessory 1ARI4 0754690008 with 0700550062
Connector 700550071
RF input Ji 0747020001 - -
GCU-910 (Note 2)
or
GCU-935 Included 0700550054
Control Unit 12 0747640009 with 0700550062
Connector 0700550071
GRC-951< Audio Ji 0754000001} 0740250001 0700550046
NOTE

When used with RG-58/U Coax,

use Adapter No.

0742070000.

When wused with RG-8/U Coax,
use connector No. 0754140008,

T
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SECTION 3
QOPERATION
3.1 GENERAL 3.2 OPERATING CONTROLS
This section provides installation and in- 3,2.1 Listed in the next pages are descrip~
gtructions required for proper operation of tions of all controls, indicators and connec-
the Secure Channel front panel, tors located onthe Secure Channel front pan-

el, They are illustrated in Figure 3.1,

FREQ CONTROL

DIMMER REC  VOLUME MODE KEY
SWITCH LIGHT CONTROL SWITCH
LOW \ VFO ‘
BATTERY XMIT RF GAIN  VFO INDICATOR / DISABLE  pLOT
XMITGAIN  LIGHT LIGHT CONTROL CONTROL LIGHT /  LIGHT LIGHT
\ / MODE
PHONE, JACK DISPLAY / SWITCH

KEY JACK
CHANNEL
INDICATORS
MIC
CONN.
IOMHZ IMHZ (OOKHZ 10KHZ 1KHZ I100HZ ' TENS  UNITS
A\ \/ r ) AY f
T FREQUENCY SWITCHES \  CHANNEL SWITCHES
- LOAD  LOAD MASTER
REC XMIT CLEAR PUSH-
o PUSH-  PUSH- BUTTON

BUTTON BUTTON

Figure 3.1 GS5B-900SC Transceiver Front Panel
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MODE
SWITCH

VOLUME (outer knob)

RF GAIN (inner knob)

FREQ

CONTROL

MODE
SWITCH

 ————

SWITCH POSITION
OFF

LSB

UsBb

AM

Cw

CPLR TUNE KW

------------------

NORMAL

LOAD FREQ

EQUIPMENT RESPONSE
Disconnects Primary Power

a) Applies Primary Power
b) Select Lower Sideband Mode

a) Applies Primary Power
b) Selects Upper Sideband Mode

a) Applies Primary Power
b) Selects Amplitude Modulation Mode

a) Applies Primary Power
b) Selects Continuous Wave Mode A CW key must
be connected to the key jack on the front panel.

a) Applies Primary Power

b) Disconnects microphone and CW key.

c) Keys the radio in AM mode.

IF AN ACCESSORY GCU-910A, GCU-935, OR
GSL-1900A IS CONNECTED IN THE SYSTEM:

d) Energizes the accessory.

. Controls the level of the receive audio signal to

the speaker and PHONE jack.

.. Controls gain of the RF and IF amplifiers in the

receive mode. Counter clockwise rotation de-
creases the gain.

a) Sixfrequency switches select simplex op-
erating frequency.

b} Display contains frequency switch set-
ings,

¢) Thefollowing controls are disabled: Load
Xmt Pushbutton, Load Rec Pushbutton, Chan-
nel Selector Switches, Master Clear Push-
button,

d) Rec Light is on when radio receives,
e) Xmt Light is on when radio transmits,
a) Six frequency switches select program-
ming frequencies to be loaded into the mem~
ory system.

b) Display contains frequency switch settings.
¢} Channel Selector Switches select mem-
ory locations tobe loaded with degired trans-
mit and receive frequencies,

d) Load Rec Pushbutton, when depressed,
loads selected receive frequency into re-
ceive frequency memory location of selected
channel,

e
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SWITCH POSITION

LOAD FREQ
{Cont, )
READ FREQ
FREQ
CONTROL
MODE
SWITCH
SECURE

FREQUENCY SWITCHES (6} .........

LRI

EQUIPMENT RESPONSE

e) Load Xmt Pushbutton, when depressed,
loads selected transmit frequency into trans-
mit frequency memory location of selected
channel,

fy Rec Light is on unless Load Xmt Push-
button is depressed. When Load Xmt is de~
pressed, Xmt Light turns on,

g) Radio is disabled in this mode, Disable
Light is on.

a) Channel Selector Switches select memory
locations in which operating frequencies are
stored,

b) Display contains operating frequencies
stored in memory location of selected chan-
nel,

¢} The following controls are disabled: Six
Frequency Switches, Load Rec Pushbutton,
Master Clear Pushbhutton,

d) Load Xmt Pushbutton causes transmit
frequency, which is stored in transmit fre-
quency location of selected channel to be
displayed. Radio does not transmit since
this operation is designed only to verify the
stored transmit frequency.

e} Xmt Light is on any time the radio is
transmitting as a result of keying the Micro-
phone or pressing the CW Key. Display will

" contain the transmit frequency, Xmt Light

also is on when Load Xmt Pushbutton is
pressed even though radio only displays
transmit frequency and does not actually
transmit, '
f) Rec Light is on at all times when the Xmt
Light is not on,

a) All responses same as in Read Freq
Mode except that display is blank preventing
any front panel indication of operating fre-
quencies,

10 MHz switch, 1 MHz gwitch, 100 kHz
switeh, 10 kHz switch, 1 kHz s_witch, 100 Hz
switch,

3-3
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FREQUENCY SWITCHES (6) (Cont,) .......

CHANNEL SELECTOR
SWITCHES (2)

-------------------

LOAD REC PUSHBUTTON

----------------

LOAD XMT PUSHBUTTON

oooooooooooooooo

MASTER CLEAR PUSHBUTTON

-----------

REC LIGHT

EQUIPMENT RESPONSE

a) Selects the simplex operating frequency
in the Normal Frequency Control Mode,
b) Selects the programming frequencies to
be loaded into the memory in the Load Freq
Mode,

¢) Disabled in the Read Freq and in the Se-
cure mode,

Channel Teng switch, Channel Units switch,
a) Disabled in the Normal mode,

b) Selects the memory locations to be loaded
with desired transmitand receive frequencies
in Load Freq mode,

c) Selects for frequency control the memory
locations containing the required transmit
and receive frequencies in both Read Freq
and Secure mode,

a) Disabled in Normal, Read Freq and Se~
cure mode,

b) Loads selected receive frequency into
receive frequency memory location of sel-
ected channel in Load Freq mode,

a) Disabled in Normal and Secure Mode,
b) Loads selected transmit frequency into
transmit frequency memory locatioh of sel-
ected channel in Load Freq mode,

¢) Causes transmit frequency to be display~
ed without causing radio to transmit in Read
Freqmode for the purpose of verifying stor -
ed transmit frequency,

a) Disabled In Normal, Read Freq and Se-~

-cure mode,

b) Instantaneously erases all frequencies in
Load Freq mode,

a) Lights when radio is receiving in Normal
and in Secure mode,

b) Lights when Load Xmt Pushbutton is not
being pressed in Load Freq mode,

. ¢) Lights whenreceive frequency is display -

ed and radio is receiving or when Load Xmt
Pughbutton is not being pressed in Read
Freq mode,

.
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XMT LIGHT scsscvoe er e e ssesenrans
LOW BTRY LIGHT +screescoscacos caasere s
XMITGAIN cvecerrcurans s eseesetosranenne
KEY JACK & vvrvrerannnnens e

PHONEJACK ....cvevnuns

DIM CONTROL ....0004

+ 80

MIC CONNECTOR o viverreveivsonanss

VEO (potentiometer control with pullon, ........

push-off switch)

VFO INDICATOR LIGHT ..

FREQUENCY DISPLAY .

LR B

EQUIPMENT RESPONSE

a) Lightswhen radio is transmitting in Nor-
mal and in Secure mode,

b) Lights when transmit frequency is being
stored by pressing Load Xmt Pushbutton in
Load Freq mode,

¢) Lightswhen radio is transmitting in Read
Freq mode as a result of the Microphone
being keyed or the CW key beingpressed,
d) Lights when Load Xmt Pushbutton is pres-
sed in Read Freq mode to verify a stored
transmit frequency,

Lights when radio turns on if batteries that
retain the contents of the memory system
when the radio is off are low enough to re~
quire replacement with fresh batteries.

Controls microphone input level to the transceiver
In TRANSMIT mode.

Accepts standard 1/4 inch 2 circuit plug (such as
PJ-055B) from CW telegraph key.

Accepts standard 1/4 inch 2 circuit plug from ear-
phones. Automatically disconnects speaker, when
in use.

Provides two level intensity control of LED
frequency readout, pilot light, Rec Light and
Xmt Light, Provides off-oncontrol of Chan-
nel Indicators and meter illumination,

For connection of dynamic microphone with built
in push-to-talk (PTT) switch. Mates with standard
MS connector MS3106A (14S-05P).

a) VFO OFF mode (control pushed in): Frequency
controlled solely by the FREQUENCY dials.

b)) VFO ON mode {control pulled out) +5 kHz
range is provided. “VFO ON” indicator light is
lit in this mode.

Lights when in VIO mode.

a) Indicates simplex frequeﬁcy selected by
six Frequeney Switches in Normal Frequen-
ey Control Mode,
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FREQUENCY DISPLAY (Cont,) ,..........

PILOT LIGHT ..

DISABLE LIGHT . .0iuinvneiinnnannnnnnn..

3.3 REAR APRON FUSES AND CONNECTORS

3.3.1 Refer to Figure 3.2 for location
ANT (1A8T1), ., ...t

AUDIO (1A812)

POWER (1A8J3) ... .o,

ACCESSORY
(1A8J4)

+

a

------------------------

--------------------------

EQUIPMENT RESPONSE

b) Indicates transmit or receive frequency
selected by six Frequency Switches for stor-
age into desired memory location in Load
Freq mode,

¢} Indicates stored receive frequency when
the radio is receiving and stored transmit
frequency when the radio is transmitting in
Read Freq mode,

d) Indicates stored transmit frequency in
Read Freq mode when Load Xmt Pushbutton
is pressed, The radio is not actually trans-
mitting in this case, since the transmit fre-
quency is only displayed for verification,
€) Blanked in Secure mode,

f) Flashes any frequency under 1,6000 MHz
off and on at a rate of once a second,

Hluminates front panel controls,

Lights when a frequency below 1,6000 MHz
has been selected, Lights when Load Freq
position of Frequency Control Mode switch
is selected, Theradio is disabled when this
light is illuminated,

ANTENNA connector: R.F. input/output of unit.
Mates with standard PL-259 RF connector:

AUDIO connector: for connection of 600 ohm bal-
anced AUDIO OUTPUT and AUDIO INPUT. Mates
with standard MS connector MS3106A (1819P),

POWER connector: for connection of A.C.. or D.C.
power to the Transceiver (see Section 2 .6). Mates
with standard MS connector MS3106A ("4—1 IS)

ACCESSORY connector: For connectmg accessory
equipment such as the GCU-910 Antenna Coupler.
Mates with standard’ MS connector MS3106A
(28-21P).




FUSES tvvernrnnensnnsnonns
(F1, F2, F3)
GROUND POST .. ... cncvon-ne

........ A.C. and D.C. input line fuses (see Fig. 2.14).

e e Refer to Section 2, paragraph 2.4.1 (b).

SEE FIG. 2.14

AC LINE FUSE
{1ABFI1)

AC LINE FUSE

ANT AUDIO
ANTENNA CONNECTOR
CONNECTOR (1A842)
(1a8J1)

(1ABF2) (18873)
DC LINE FUSE ACCESSORY
[(_'ABF” __l CONNECTOR
T (1ABU4)
@ @
ef k '& @
POWER SUPPLY GROUND POST RF POWER
HEAT SINK AMPLIFIER
(5024021100) AT

(OPTIONAL) 1A6A20Q1

(OPTIONAL) 1A6A2Q2
1A6QI0}

Figure 3.2 GSB-9005C Rear Aprons Components and Connectors
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3.4 OPERATING THE GSB-200 SC INTO A 50
OHM ANTENNA

Connect the 50 ohm antenna (or dummy load) to
the transceiver. Connect a microphone (to TAIID),
a CW key (to 1A1J3) or 600 ohm audio source {to
1A812).

Follow the steps listed below:

a) Turn the VOLUME and XMIT GAIN controls
fully counter-clockwise. Turn the RF GAIN control
fully clockwise.

b) Set the MODE switch for the desired operating
mode (LSB, USB, AM, or CW).

¢) Turn DIM control fully CW. This is the bright or
daytime position. (One stop CCW is the dim or
night time position. Fully CCW is off.)

d) Turn the FREQ CONTROL MODE switch
to Normal position, :

¢) Set the six FREQUENCY  dials to the desired
- operating frequency. Set the VFO control in the
“in” (off) position.

f) Set the VOLUME contro! for a comfortable
listening level.

g) RF GAIN control: For normal operating condi-
tions, the RF GAIN control may be left set in its
maximum clockwise position as this will provide the
greatest receiver sensitivity. When receiving a
strong signal, background noise may be considerably
reduced by setting the RF GAIN control to provide
an “S” meter reading (with no-signal) equal to the
“signal present” condition.

h) If being used in LSB or USB modes: key
microphone. Speak into the microphone and ad-
vance the XMIT GAIN control until no further
output (as indicated on the front panel meter) can
be obtained. Do not advance the control beyond
this point as no further power output will occur
and increased background noise will be picked up
by the microphone,.

If being used in the AM mode: key microphone.
Note carrier level (approximately 30 to 40 watts
when not talking) on meter. When talking, advance
the XMIT GAIN control until the meter “bounces”
slightly with voice peaks. S

If being used in the CW mode: The level of sidetone
to the transmit section is preset at the factory. No
adjustment of the XMIT GAIN control is necessary,
Automatic switching of the transceiver from receive
to transmit will occur when the key is depressed.
In addition. a side tone (approximately 1 kHz)
should be audible from the speaker whenever the
key is depressed.

NOTE

When communicating in CW with
a station keving its carrier, rather
than a 1 kHz sidetone as in the
GSB-900SC, it may be necessary to
decrease the GSB-900SC frequency
by 1| kHz. When communicating
between GSB-9005C’s or similar
synthesized equipment, no correc-
tion is necessary.

If being used with a remote audio input: Poten-
tiometer R58 on the AUDIO board (1A3A4) should
be used to adjust the transmit audio level (if
required) instead of the XMIT GAIN control on
the front panel.

i) VFO operation: When receiving a signal from a
transmitter with synthesized frequency control. it
is seldom necessary (or desirable) to use the VFO

receiver tuning control. and it should be left in its

LIS

in” position. When receiving signals from non-
synthesized trunsmitting equipment. some error in
transmitted frequency may exist. Pull out the VFO
control (note light comes on) and adjust for the
most naturul quality. Approximately +5kHz range
is provided around the set trequency.

g
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k) Loading Frequencies, Si’mplex Operation:
Turn the Freq Control Mode Key switch to
the Load Freq position, The Disable Light
will - turn on indicating that the radio is dis~-

abled, The Rec Light will be on, Set the

two Channel Selector switches to the desir-
ed storage channel, Set the six Frequency
Selector switches to the desired receive and
transmit frequency, Press and release the
Load Rec Pushbutton, Next press and re-
lease the Load Xmt Pushbutton, The Xmt
Light should turn on and the Rec Light should
turn off while the Load Xmt Pushbutton is
pressed, The channel now contains the de-
sired frequency in both its receive memory
location and its transmit memory location,
To verify that the chanuel is loaded with the
correct frequency, turn the Fréq Control
Mode switch to the Read Freq position., The
Disable Light should turn off and the display
should contain the frequency loaded above,
Press and hold the Load Xmt Pushbutton,

The Xmt Light should turn on and the Rec

Light should turn off. The display should
continue to display the frequency loaded
above. Release the Load Xmt Pushbutton,
The Rec Light should turn on and the Xmt
Light should turn off, Leave the Freq-
quency Control Mode switch in the Read
Freq position and operate the radio in the
same manner as done for the Normal posi-
tion of the Frequency Control Mode switch.
Any desired channel may be loaded with a
desired frequency and tested for Simplex
operation as above, Any channel from 00
through 99 may be selected and programmed
with the same receive and transmit freq-
quency without regard for its former con-
tents, Any previous frequency stored ina
channel will be erased if a new frequency is
loaded into that channel, Ifa channel already
contains auseful frequency then cbviously no
new frequency should be stored init, In-
stead store the new frequency in some un-
used channel to preserve the original fre-

quency. To determine if a channel already
contains a useful frequency, select the Read
Freq mode and observe the display which
will contain any receive frequency stored
in that channel, Depress and hold the Load
Xmt Pushbutton while observing the display.
The display will contain any transmit fre-
quency stored in that channel without caus-
ing the radio to transmit,

1) Loading Frequencies, Half~Duplex Opera-
tion; Turn the Freq Control switch to the
Load Freq position, The Disable Light will
turn on indicating that the radio is disabled.
The Rec Light will be on, Set the two Chan-
nel Selector switches to the desired storage
channel, Set the six Frequency Selector
switches so that the display contains the de-

-gired receive frequency, Depress and re-

lease the Load Rec Pushbutton, Set the six
frequency Selector switches so that the dis—
play contains the desired transmit frequency.
Depress and release the Load Xmt Push-
button, The Rec Light will turn off and the
Xmt Light will turn on while the Load Xmt
Pushbutton is depressed. To verify that
channel is loaded with the correct re-
ceive and the correct transmit frequency,
turn the Freq Conirol Mode switch to the
Read Freq position, The Disable Light
should turn off and the display should con-
tain the receive frequency loaded above,
Press and hold the Load Xwmt pushbutton,
The Xmt Light should turn on and the Rec
Light should turn off, The display should
contain the transmit frequency loaded above,
Release the Load Xmt button. Leave the
Freq Control Mode switch in the Read Freq
position and operate the radio in the same
manner as done for the Normal position of
the TFrequency Control Mode switch, Note
that the receive frequency is displayed while
the radio is receiving and the transmit fre-
quency is displayed while transmitting, As

3~9
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in simplex operation, any desired channel
may be loaded with a desired receive and a
desired transmit frequency and tested for
Half-Duplex operation as above, Any chan-
nel may be selected and programmed with a
required receive frequency and a different
required transmit frequency without regard
for the former contents of the channel, Any
previous information stored in a channel
will be erased if a new transmit and a new
receive frequency are loaded into that chan-
nel, If a channel already contains useful
frequencies then obviously no new fre-
quencies should be stored in it. Instead
store the new frequencies in some unused
channel to preserve the original frequencies,
To determine if a channel already contaings
useful frequencies, select the Read Freq
mode and observe the receive frequency con-
tained in the display. To read the transmit
frequency stored in the channel depress the
Load Xmt Pushbutton while observing the
display, The display will contain any trans-
mit frequency stored in that channel with-
out causing the radio to transmit,

m) Half-Duplex Limitations: Half-Duplex
operation requires one frequency for recep-
tion and a separate, discrete frequency for
transmission, These two frequencies are
normally separated from one another by
less than 500 kHz, This is required prim-
arily by the selectivity characteristics of
the antenna coupler. The coupler is tuned
tothe transmit frequency, so received signal
strength degrades as the separation hetween
the two frequencies is increased, However,
the two frequencies are normally close to each
other alsobecause of the propagation charac-
teristic of the two frequencies, The propaga-
tioncharacteristic of two frequencies is such
that the greater the separation of the two
fréquencies, the more variation in path length
and the more fading will be noticed, (Typi-
cal Marine public correspondence stations
have 300 to 400 kHz separation between
transmit and receive frequencies,) Conge-
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quently, for bhest Half-Duplex operation,
never store ina Half-Duplex channel a trans-
mit and a receive frequency that are more
than 500 kHz apart,

The GSEB-900SC input and output filter net-
works, used to reduce harmonics and cross
channel interference, are banded for the
following frequency ranges:

Band 1 1.6 - 1,9999 MHz
Band 2 2,0 - 2,9999 MHz
Band 3 3.0 - 3,9999 MHz
Band 4 4,0 -~ 5,9999 MHz
Band 5 6.0 - 8,9999 MHz
Band 6 9.0 - 12,9999 MHz
Band 7 13.0 - 19,9999 MHz
Band 8 20,0 ~ 29,9999 MHz

In receive mode, these filters are band -
pass networks, attenuating the received sig-
nal at frequencies above and below the band
limits given above, In transmit mode, these
filters are low pass networks, attenuating
any transmit frequency above its upper band
limit given above, If ina Half-Duplex mode
the receive frequency is widely separated
fromthe transmit frequency so that both are
notin the same filter band, severe degrada~
tion of a received or transmitted signal may
result if either the transmit or the receive
frequency permanently selects the filter
band for any Half-Duplex Channel, Further
since the memory system of the GSB-9008C
is comprised of Random Access Memory
capable of producing only one frequency
output at a time, any Half-Duplex channel
with the transmit frequency in a different
band than the receive frequency will select
the transmit band filters when transmitting
and the receive band filters when receiving,
Consequently any Half-Duplex channel with
the transmit frequency in a different band
than the receive frequency will require
several seconds for the radio to select the
correct filter network in making the trans-
ition from either transmit mode to receive

—
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mode or receive mode to transmit mode.
Therefore, in a Half-Duplex channel avoid
storing, if possible, a transmit and a re-
ceive frequency that are in different bands
because the radio will always be ineffective
for several seconds during the transition
from transmit mode to receive mode or re-
ceive mode to transmit mode as it selects
the correct filter network,

If the CW mode of operation is selected for a half
duplex channel, do not store transmit and receive
frequencies that are in different bands. This condi-
tion would cause the band select motor to contin-
uously run (seeking either the transmit or receive
filter network) as the CW key is depressed and
released.

n) Two Frequency Simplex Operation: For
simplex operation of two discrete frequencies,
such as a day frequency and a night frequen-
cy, any channel may be programmed with
one frequency and a nearby channel may be
programmed with one frequency and a near-
by channel may he programmed with the
other frequency, Then when the channel
selector is rotated from the first channel to
the second one, only the antenna coupler,
if used, must be retuned since the radio au-
tomatically selects the proper filter network
for any operating control frequency.

0) Master Clear Operation: Rotate the I're-
quency Control Mode keylock switch to the
Load Freq position, Depressandrelease the
Master Clear Pushbutton using the eraser end
of apencil or some other suitably shaped ob-
ject that will fit inside the pushbutton guard,

When the Master Clear Pushbutton is releas-

ed, the frequency display should briefly con-
tainall zeros before againdisplaying the num-
ber selected by the frequency switches, Both
the Xmt Light and the Rec Light should be dim-~

ly illuminated briefly before the Rec Light

again turns on at full brightness, The above
activity clears to zero the entire contents of
the GSB-900SC memory system, The pur-
pose of this feature is to remove from the

memory system all obsolete or forgotten:
frequencies so that only new and useful fre<
quencies may be added with the knowledge
that any unused channel is clean and empty
of anything but zero, In this manner a new
record of the contents of the memory system
may be made in the event that the old record
is lost or incomplete, A second purpose of
this feature is to provide a2 means to instan-
taneously erase all frequencies in memory
in the event that all records of operating fre-
quencies require quick destruction, In this
event once the Master Clear Pushbutton
clears all of the memory system, the Fre-
quency Control Mode keylock switch may be
rotated to the Read Freq or the Secure pos-
ition and the key removed from the keylock
switch, This action will lock the radio into
aposition where it will be useless to anyone '
who uses it without permission since with
every channel containing zero and no way to
select the Load Freq mode or the Normal .
mode to change that fact, the radio will be
permanently disabled. '

p) Secure Operation: Rotate the Frequency
Control Mode keylock switch to the Load
Freq position, Depress and release the:
Master Clear pushbutton if an empty mem-
ory is desired for this operation. Select in
turn all desired frequencies and load these
frequencies into the channel desired for each.
frequency, Rotate the Frequency Control
Mode keylock switch to the Secure position, -
The frequency display will blank with the ex-
ception of the decimal point, whichstays il-
luminated to indicate that the memory sys-
tem is functioning, Remove the key from the
Frequency Control Mode Keylock switeh, .
The radio is now locked into a mode that both
restricts knowledge of its operating frequen-
cies and prevents change of any frequencies
set in any channel, In this mode an opera- -
tor must be informed, by channel number,:
as to which channels to use at all times. '

q) Low Battery Light: If the Low Battery
Light (LOW BTRY) on the GSB-900SC Front
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Panel illuminates when the radio is turned
on, replace the batteries, located on the
Power Supply Battery Assembly behind the
front panel, The light indicates that the
batteries are weakening, and should be re-
placed as soon as possible. See Section
4,2,9, 3; Power Supply Battery Assembly and
Figure 3, 3 below,

3.5 GRC 951 AUDIO REMOTE CONTROL UNIT

pefore placing the GRC-951 Audio Remote Con-
trol unit into operation, make sure that the system
adjustments outlined in section 2.7 have been per-
formed. Connect the microphone or handset to
connector J1 on the front of the GRC-951. Refer
to section 3.5 or 3.6 and tune the GSB-900SC into
its antenna at the operating frequency. When

tuneup is complete, adjust the VOLUME control
on the GRC-951 for a comfortable listening level.

NOTE

The level in the GRC-951 speak-
er is not affected by the setting
of the GSB-900SC VOLUME
control,

To transmit, first check that the MODE switch on
the GSB-9008C is placed in the correct operating
mode. Depress the push-to-talk (PTT) button on
the handset or microphone connected to the GRC-
951 and speak in a normal voice. Observe that
the meter on the GSB-900SC indicates approxi-

mately 1.0 relative power on voice peaks,

[AlASG
Ci oy

IAtA4
POWER SUPPLY
BATTERY ASSY

1ALA4
Bl, B2

Figure 3.3 GSB-900SC Power Supply Battery Assembly TA1A4

™
f
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SECTION 4 .
THEORY OF OPERATION

4.1 GENERAL - .

The discussion of the theory of operation of
the GSB-900SC will be presented in nine
parts: synthesizer, memory system, re-
ceiver, exciter, RF power amplifier, power
supply, filter module, antenna tuning con-~
trol, and meter panel. Each part will con-
tain a block diagram discussion followed by
a detailed explanation of the circuit theory,

41.1 OVERALL BLOCK DIAGRAM

Figure 4.1 show._é an overall block diagram of the
GSB-9008C. Discussion of the various functions
and circuits is presented in the sections following.

4.2 SYNTHESIZER 1A4

This unit consists of six printed circuit boards:
Spectrum Generator (1A4A1), Low Digit Gener-
ator (1A4A2), Translator (1A4A3), VHF Divider
(1A4A4), VCO (1A4A5) and the Synthesizer
Mother board (1A4A6)., Figure 4.3 shows an
overall block diagram of the synthesizer. Anp
isometric drawing of the mechanical components
of the synthesizer unit is shown in Figure 5.6.

4.2.1 GENERAL

The synthesizer {1 A4) generates the three local os-
cillator injection frequencies needed to determine
the operating frequency of the radio. The syn-
thesizer input is the 5 MHz reference signal from
the Frequency Standard. The three local oscillator
injection frequencies are obtained from the 5 MHz
reference by a combination of direct synthesis and
digital phase lock techmiques. The frequency accu-
racy of the radio is therefore solely determined by
the accuracy of the Frequency Standard.

The 3rd L.O. (10.5 MHz reference) is derived by
direct synthesis techniques (i.e. by dividing and
mixing). This local oscillator signal is used as a
product detector injection on receive and as a

carrier generator on transmit. This reference is de-
rived in the Spectrum Generator assembly, 1A4AL

The 2nd L.O. senerator consists of a crystal os-
cillator at a nominal frequency of 80.7500 ‘MHz
locdted in the Transiator assembly (1A4A3). This
frequency is used in the VHF Mixer assembly
(1A3AD), in the Receiver/Exciter, to convert the
st LF. frequency of 91.2500 MHz to the 2nd
1.LF. of 10.5 MHz. Since the 2nd L.O. oscillator is
not referenced to the Frequency Standard, a small
frequency error can exist on this L.O. However,
pecause of the mixing scheme used in the Trans
lator, this same error appears on the Ist L.O.
frequency and is tiserefore cancelled at the output
of the VHF Mixer.

The VCO (1st L.O.) generator is a phase locked
oscillator covering the frequency range of 91.2500
to 121.2499 Hz in 100 Hz steps. The exact fre-
quency of tlie oscillator is given by:

F,=91.2500 + Fo + ¢ (MHz)

Where: F,=1st LO. frequency

Fg=dialed frequency

e=2nnd L.O. error

On receive, the st L.O. is used to convert the
incoming signal up to the Ist LF. frequency
(91.25 MHz). On transmit, the Ist L.O. isused to
convert the transmit signal at the 1st LF. fre-
quency down to its final operating frequency.

4.2.2 SPECTRUM GENERATOR -1A4A1l
Refer to Figure 5.12.
4,2.2.1 GENERAL

The Spectrum Generator (1A4A1) generates the
fixed reference frequencies needed in the syn-
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thesizer. The input is the 5 MHz reference from:. -

the Frequency Standard and the outputs consist
of references at the following frequencies: 10.5
MHz (Product Detector), 21 MHz (to Translator),
20 MHz (to Translator), 17 MHz (to Low Digit
Generator), 100 kHz (to VHF Divider), and 1 kHz
(to Low Digit Generator).

4.2.2.2 20 MHz REFERENCE GENERATOR

The 5 MHz Reference from the Frequency Stand-
ard is- amplified by Ul and formed into a short
pulse by pulse generator U2. The forth harmonic
of this 5 MHz puise (i.e. 20 MHz) is filtered by the
double-tuned circuit (C7, C8, C9, C10, L2 and L3)
and js amplified by U3. The output is obtained
from U3 through Pi Network (C14, Cl5, Cle,
C17, L4) which matches the high output imped-
ance of U3 to 50 ohms. A portion of this signal
is also applied to the 17 MHz mixer and to Buffer
Amplifier U8,

4.2,2.3 1 MHz, 100 kHz and 1 kHz REFERENCE
GENERATOR

The 5 MHz output pulse from U2A is fed to U4,
a divide-by-5 counter. The resultant 1 MHz output
is fed to three stages of divide-by-10 counters
(U5, U6 and U7); thereby producing the desired
100 kHz and 1 kHz outputs.

4.2.2.4 17 MHz REFERENCE GENERATOR

The 1 MHz pulse from U4 is passed through a
tuned circuit (L14, C53) which is tuned to 3 MHz
(i.e. the 3rd harmonic of the 1 MHz). This 3 MHz
signal is amplified by QS5, further filtered by
another tuned circuit (L15, C55) and applied as
one input to mixer Q6, A portion of the 20 MHz
reference is also applied to Q6. The resultant 17
MHz signal is filtered by a double-tuned circuit
(L16, C59, C62, L17,C65 and C66) and is applied
to a complementary emitter follower (Q7, Q8).
The emitter follower matches the high output im-
pedance of mixer Q6 to 50 ohms. '

4.2.2.5 21 MHz REFERENCE GENERATOR

The 1 MHz pulse from U4 is passed through a
tuned circuit (L7, C30) which filters the pulse into

4-2

at MHz sine wave. Complementary emitter fol-
lower (Q1, Q2) transforms the impedance to 50

ohms to match the input impedance of the

balanced mixer,

The 20 MHz reference from U3 is amplified by U8
and applied as the second input to the balanced
mixer. The resultant 21 MHz signal is filtered by
triple-tuned circuit (C32, C33, L8, C34, L9, C35,
C36, L10, C37, and C38) and then amplified by
U9. The output of U9 is matched to 50 chms by
emitter follower, Q9.

4.2.2.6 10.5 MHz REFERENCE GENERATOR

The 21 MHz output from U9 is also fed to flip-

. flop U10 which generates a 10.5 MHz square wave,

The signal is filtered to a sine wave by a double-
tuned circuit (L12, C46, C47, L13, C48, and C49)
and then matched to 50 ohms by emitter follower
, Q4. : '
The flip-flop (U10) is disabled by switch (Q3) in
the AM receive mode to prevent a “beat”note
from appearing at the receiver output. +12 volts,
applied to the “Blanking Pulse In” line in these
modes, saturates Q3; thereby disabling the flip-
flop and effectively removing the 10.5 MHz
output. At all other times there is no voltage on
the “Blanking Pulse In” line. Q3 is therefore cut
off and the flip-flop (U10Q) operates in its normal
divide-by-2 mode. A blanking pulse from the L.O.
Blanker on Mother board 1A4A6 also disables the
flip-flop for approximately 100 milliseconds when
ever the setting of the | MHz frequency switch on
the front panel is changed.

4.2.3 LOW DIGIT GENERATOR — | A4A2

Refer to Figure 5,13,

4.2.3.1 GENERAL

The Low Digit Generator (1A4A2) generates the
100 Hz, ! kHz and 10kHz synthesized frequency
steps. The inputs are the 17 MHz reference (from
the Spectrum Generator), 1 kHz reference (from
the Spectrum Generator), BCD frequency control
lines (from the front panel frequency control
switches) and the Coarse Steering voltage (from
the 10 kHz frequency control switch on the front
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panel). The output is 1.5000 to 1.5999 MHz in
100 Hz steps and is fed to the Translator as a mix-
ing reference.

4.2.3.2 VOLTAGE CONTROLLED OSCILLATOR

The Voltage Controlied Oscillator or VCO (Q1) is
a Colpitts oscillator covering the range of 15.000
to 15.999 MHz. Coarse frequency tuning is pro-
vided by the action of the Coarse Steering voltage
on varactor diodes CR1 and CR2. Fine frequency
control is provided by the Phase Detector (U32)
acting through the loop filter (R8, C7, RS and C3)
and 1 kHz notch filter (R4, C6, R6, C5, C4, C68
and R3) on varactor diodes CR3 and CR4. The
oscillator output is loosely coupled through C15
to isolation amplifier Ul.

The VCO is fed from a voltage regulator (RS9,
CR5, Q2 and R10) which provides a finely reg-
ulated 7.6 volts.

4.2.3.3 MIXER AND PULSE GENERATOR

The mixer (Q3) transforms the VCO frequency to
2.000-1.001 MHz to place the signal in the range
of the Preset Counters. The inputs to the mixer
consist of the VCO signal (fed from the output of
Ul) and the 17 MHz reference. The output of the
mixer is filtered by a 2.5 MHz low pass filter
(€23, C24, L7, C25,C26, L8 and C27) and is then
amplified by U6. Quad NAND Gate, U7, con-
nected as a monostable multivibrator, forms the

“signal into a short pulse to drive the preset counter.

4.2.3.4 PRESET COUNTER

The Preset Counter (U8, U9, U10, Ull) is a
counter whose division ratio is controlled by the
100 Hz, 1 kHz and 10 kHz Frequency control
switches on the front panel. During the normal
counting interval, the counter functions as a
divide-by-2000 counter. During the Preset interval,
the clock is disabled and the counter is loaded
(or preset) to a count determined by the settings
of the frequency control switches. The frequency
control information is entered in binary-coded-
decimal (BCD) format and the division ratio, D,
is therefore determined by the formula: =~ =~
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where:
N 1kHz and N 40y, are, respec-

N 10kHz

tively, the settings of the 10 kHz, 1 kHz and
100 Hz frequency dials.

Or, for example:

DIAL SETTINGS pRESET | COUNT
10 kHz | 1 kHz | 100 Hz (D)
0 0 0 000 | 2000
0 0 ] 001 1999
0 0 2 002 1998
0 1 1 011 1989
1 9 9 199 1801
9 9 9 999 1001

4.2.3.5 PRESET GENERATOR

The preset generator applies a short pulse to the
data strobe inputs of the preset counter when a
full count is detected. A “look ahead” scheme is
employed to eliminate miscounting due to the pro-
pagation delays in the counter. When the counter
has reached a count of 1999, the inputs to pins
2,3,4,5,6, 11, and 12 of NAND gate U3 will be
in a “one” state. Assoon as the clock input to pin
] of this gate returns to a “one” state, the output
of U3 will change to a “zero™ state, thereby trig-
gering monostable multivibrator U4. Then U4 pre-
sets the counters by applying a “zero” to their

_data strobe inputs for approximately 100 nsec.

The output of U4 will return to a “one” state

before the beginning of the next clock pulse.

4.2.3.6 PHASE DETECTOR, LOOP FILTER and
1 kHz NOTCH FILTER

The phase detector compares the frequency of
the output of the Preset Counter with that of
the I kHz refercnce from the Spectrum Gen-

- erator. Action of the phase detector is as follows:
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If the VCO frequency is high, the output fre-
quency of mixer Q3 will be low. The output fre-
quency of the Preset Counter will, therefore, also
be low. The Phase Detector output voltage will
decrease until the frequency error is corrected.
Conversely, if the VCO frequency is low, the
mixer output frequency will be high and the Phase
Detector will increase until the error is corrected.
If there is no frequency error, the output voltage
of the Phase Detector will remain constant.
The Loop Filter (R8, C7, R5, and C3) removes
any 1 kHz components in the Phase Detector out-
put and also determines the transient response of
the loop. The 1 kHz frequency components are
further attenuated by twin tee notch filter R3, R4,
R6, C4, C5, Co, and C68. The action of this
Phase Lock Loop is to make the VCO frequency
follow the relationship: F ycg=17.000-D (kHz);
where D is the count ratio. The VCO will therefore
vary from 15.000 to 15,999 MHz in 1 kHz steps.

4.2.3.7 OUTPUT DIVIDER CIRCUITRY

The output from Buffer U] is further amplified by
Q5 and fed to divide-by-10 counter U5. The out-
put of U5 is filtered to a sine wave by a bandpass
filter (L11, C39, C40, C41, and L13) and is fed to
- emitter follower, Q6 which matches the output to
50 ohms. The output from the Low Digit Gener-
ator is 1.5000 to 1,5999 MHz in 100 Hz steps and
follows the relationship:

F ouy =1.5000(MHz) + N(kHz)

where N=knob settings of the 10 kHz, 1 kHz and
100 Hz (i.e. 0.1 kHz) dials.

4.2.4 TRANSLATOR-1A4A3
Refer to Figure 5.14.
4.2.4,1 GENERAL

The translator (1A4A3) combines the signals from
the Low Digit Generator (1A4A2) and VCO
(1A4A5) and generates a signal which, after sub-
- sequent frequency division in the VHF Divider
(1A4A4), is used to phase lock the VCO to the
proper frequency. The second L.O. and V.F.O.
signals are also generated in this assembly. The

inputs to this assembly are: 20 and 21 MHz refer-
ences (from the Spectrum Generator); Ist L.O.
(from the VCO); 1.5000-1.5999 MHz (from the
Low Digit Generator); and the V.F.0. Controi and
V.F.O. ON/OFF signals from the front panel. The
output is the 10.0-39.9 MHz reference signal which
is fed to the VHF Divider. In the V.F.O. mode,
the internally generated 21 MHz V.F.O. is sub-
stituted for the 21 MHz reference from the
Spectrum Generator.,

4.2.4,2 ERROR CANCELLING

Since the 2nd L.O. is a free running crystal oscil-
lator and is not referenced to the Frequency
Standard, a small frequency error can exist. How-
ever, because of the mixing scheme employed in
this assembly, both the Ist L.O. and 2nd L.O. will
have the same frequency error. This error will
therefore be cancelled in the VHF Mixer Assembly
(1A3A1).

4.2.43 V.F.O. AND 21 MHz REFERENCE AM-
PLIFIERS

The V.F.O. (Q1) is a Colpitts Crystal Oscillator,
covering the frequency range of 20.995 to 21.005
MHz and thereby providing approximately 5 kHz
tuning adjustment around the dialed frequency of
the radio. The V.F.Q. control voltage, acting on
varactor diodes CR6 and CR7 in series with the
crystal, “‘pulls” the crystal’s oscillation frequency
to provide this small frequency change. The tuned
circuit in the collector of Q1 (L23,C101) adjusts
the circuit to. resonance at 21 MHz. Inductor L22,
in series with crystal Y1, compensates for small
variations in the oscillation frequency of the cry-
stal thus adjusting the center frequency of the
oscillator to 21.0000 MHz. The oscillator output is
buffered and amplified by U2 when in the V.F.O.
mode. The 21 MHz reference from the spectrum
generator is amplified by Ul when the V.F.O.
mode is not selected.

In the V.F.O. mode, +12V appears on the V.F.O.
ON/OFF input line. This applies base bias to
Oscillator Q1 and turns on -amplifier U2 through
transistor switch Q3. When the V.F.O. mode is not
selected, the voltage on the V.F.O. ON/OFF line is
removed, amplifier Ul is activated and the oscil-

4~5
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fator (Q1) and amplifier (U2) are turned off. The
21 MHz reference from the Spectrum Generator
therefore controls the frequency of the radio.

Emitter Follower Q2 and the network consisting of
R67, R68, R69, CR8 CR9, CR10, and CRI13,
CRi4 CR15 compensate for the nonlinear fre-
quency vs. voltage characterstic of the varactor
diodes. The V.F.O. Control voltage from the front
panel is applied to varactor diodes CR6 and CR7
through this network, thereby providing the de-
sired small frequency swing around 21 MHz.

4.2.44 2Znd L.O. CIRCUITRY

The 2nd L.O. (Q7) is 1 Colpitts crystal oscillator of
similar design to the V.F.O. Tuned circuit L17,
- €46, and C47 tunes the circuit to resonance at

- 80.75 MHz. A small sample of oscillator output is
taken from the junction of C46, C47 and Y2 and is
fed to Amplifier Q9. The 2nd L.O. output to the
receiver/exciter module is taken from the drain of
Q9 through pi network C67, L25 and C68 which
matches the output to 50 ohms.

4.2.4.5 100.75 MHz MIXER

The 100.75 MHz mixer (Q8) heterodynes the 2nd
L.O. output from Q7 and the 20 MHz reference
from the Spectrum Generator. The triple tuned
- 100.75 MHz bandpass filter selects the desired sum
. frequency while rejecting the 80.75 MHz and
60.75 MHz components. Tuned circuit L28, C72
prevents loading of the 20 MHz signal by the oscil-
lator. Tuned circuit 127, C71 prevents the loading
of the oscillator by the pi network. Pi network
(€48, L18,C49 transforms the 50 ohm input im-

pedance to 200 ohms thereby increasing the volt-
~ age level by approximately 2:1 to ensure adequate
mixer drve.Test point TP3 provides a convenient
50 ohm test point for the connection of a spec-
trum analyzer or any other suitable measuring
instrument to aid in bandpass filter alignment.

4.2.4.6. BALANCED MIXER

Depending on the mode selected, the balanced
mixer heterodynes the 1.5000--1.5999 MHz output
of the Low Digit Generator and either the 21 MHz
-reference or the V.F.Q. The 19.45 MHz bandpass

4

filter selects the desired difference frequency. The
cutput is fed to U3 where the signal is amplified
and further filtered by tuned circuit L5-C17. Auto-
matic Gain Control (AGC) is provided by diodes
CR5, CR12 and their associated circuitry to ensure
a constant and proper level to the 81.25 MHz mix-
er, Ql1. Test point TPl provides a well isolated
point for observation of the signal without appre—
ciable loading of the tuned circuit. '

4.2.4.7 81.25 MHz MIXER

The 81.25 MHz Mixer (Q11) combines the 19.5000-
19.4001 MHz signal from amplifier U3 and the
100.7500 MHz signal from mixer Q8 to produce
the difference frequency of 81.2500-81.3499 MHz.
The 81.25 MHz bandpass filter (L7, C20, L38,
C21, L8, C22, C23 and C24) selects the desired
difference frequency. A well-isolated test point,
TP2, is also provided here to permit observation of
the signal with 50 ohm equipment,

4.2.4.8 QUTPUT MIXER AND BROADBAND
AMPLIFIER

The output mixer, Q4, heterodynes the 81.25 MHz
mixer output and the VCO sampie from the VCQ
assembly (1A4A5). The VCO sample is fed to the
mixer through balun transforrmer T3 which trans-
forms the signal to a 200 ohm impedance level to
ensure adequate voltage drive to the mixer. The
mixer output is filtered by a 10-50 MHz bandpass
filter (L9, C29, L10, C86 and L.11) and then trans-
formed to a low impedance by emitter follower
Q1. Potentiometer R54 in the base circuit of Q10
permits output level adjustment. The output of
Q10 passes through 50 MHz Low Pass Filter (C74,
C75, L30, C76, C82, C77, L31) to the broadband
amplifier (Q5, Q6). Negative feedback around the
the amplifier (R17, R19, R6) provides flat gain to
well beyond 50 MHz as well as a constant input
impedance, stable D.C. operating point, and low
output impedance.

4.2.5 V.H.F. DIVIDER--1A4A4

Refer to Figure 5.15.
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4.2.5.1 GENERAL

The V.H.F. Divider (1A4A4) contains a divide-
by-400 high speed preset counter which forms the
10 MHz, 1 MHz and 100 kHz frequency steps. A
phase detector compares the frequency and phase
of the output of this counter with that of the
100 kHz reference from the Spectrum Generator
(1A4A1) and developes a fine steering correction
voltage which is fed back to control the frequency
of the VCO (1A4A5). This “phase lock loop”, by
controlling the VCO frequency, forces the input to
the V.H.F. Divider to follow the relationship:

Fin=10.0+ 10N oy, + Ny +0.1 Nyoowms

where: Nomuz = the 10 MHz digit

N 1 MHz = the 1 MHz dlglt
N ook, =100 kHz (ie. .1 MHz) digit

and Fy;, is given in MHz

The input frequency therefore varies from 10.0 to
39.9 MHz in 100 kHz steps. The 10 MHz input cor-
responds to dial settings of “000” whereas the 39.9
MHz input corresponds to dial settings of *“299”
on the 10 MHz, I MHz and 100 kHz dials res-
pectively.

The inputs to the V.H.F. Divider are: the 100 kHz
reference (from the Spectrum Generator): the
output signal from the Translator; the frequency
control lines from the 1 MHz and 100 klz
switches on the front panel (8 wires); and the 10
MHz preset lines (from the V.C.0.). Theoutputis
the fine steering voltage which is fed back to the
V.C.O.

4.2.5.2 BROADBAND AMPLIFIER

The broadband amplifier consists of a two stage
feedback amplifier (Q1,Q2) followed by a com-
plementary emitter follower (Q3,Q4). The negative
feedback network, (R6,R7,R4) around Q1 and Q2,
provides flat gain to well beyond 50 MHz, a con-
stant input impedance over the frequency range,
and stable D.C. operating point. R1 establishes the
the input impedance of this amplifier at 50 ohms.
The output of the feedback amplifier is fed to the

complementary emitter follower (Q3,Q4). This
emitter follower provides a low driving impedance
for the subsequent high speed prescaler, and also
establishes the proper logical zero and logical one
levels to be compatible with the subsequent TTL
logic integrated circuits.

4.2.5.3 PRESCALER

The prescaler (U2) is a high speed dual flip-flop
connected in a conventional divide-by-four con-
figuration. It’s output is buffered by NAND gate
AIC so as not to place excessive loading on U2,

4.2.5.4 PRESET COUNTERS

The preset counters (U3, U6, U7) consist of two
stages of preset decade counters (U3, U6) fol-
lowed by a preset divide-by-four dual flip-flop
(U7). U7 is preset by quad two input NAND gate
U13 and the A and B sections of quad two input
NAND gate U8. During the normal counting mode
(that is, when the counters are not being preset)
the data strobe (D) lines on U3 and U6 are held
in a “1” state by preset flip-flop U10. This permits
these counters to function in their normal divide-
by-ten mode. Similarly, the 10 MHz preset bus is
held in a “0” state by U10. This forces the outputs
of gates USA and U8B and, therefore, the preset
inputs to dual flip-flop U7, to be in a “1” state.
Also the outputs of U13C and U13D, and there-
fore the clear inputs to U7 are forced to a “1”
state. U7, therefore, counts in its normal divide-
by-four mode. During the preset interval, the Dg
lines to U3 are held in a “0” state by U10 and the
inputs to U8A, U8B, U13C and U13D are held ina
“1™ state by U10. The clock pulse to the counters
is inhibited and the preset information from the 10

frequency control lines is entered into counters
U3, U6 and U7.

4.2.5.6 100 kHz CARRY GENERATOR

When all four 100 kHz preset lines are programmed
to a “0” state by the front panel switches (corre-
sponding to a dial setting of O on the 100 kHz
frequency control), a special “carry” signal must
be generated to program the counters to the cor-
rect division ratio.

Mathematically, this is necessary because a dial
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setting of zero requires the input counter, U3, to
divide by zero--an impossible operation. The count
is corrected by programming U3 to divide-by-ten in
this state and then subtracting one count from the
next decade counter, Note that this is the same
mathematical operation of “borrowing” when, for
example, one subtracts nine from ten.

Quad two input NAND gate U4 is connected as a
quad inverter with a common output. One of the
four 100 kHz input lines is connected to each
section of the gate. This special gate is of the
“open collector” type enabling all four outputs to
be connected together. The output of U4 is in-
verted by U5SA. If all four inputs to U4 are zero,
(dial set to “0” on the 100 kHz switch), the output
of U4 will be in a “one” state and the USA output
will be a “zero”. If any of the 100 kHz inputs are
in a *“1” state, the USA output will also be a “17

4.2.5.7 PRESET GENERATOR

During the normal counting interval, the Q output
of flip-flop U10 is in a “1” state, the preset bus is
in a “1” state and the 10 MHz preset bus is in a
“0” state. In order to count properly, the pre-
setting must occur between input clock pulses. A
“look ahead” scheme is therefore employed to
eliminate the propagation delays through the
various counters.

First assume that the 100 kHz dial is not in the
“0” position (that is, that the output of U5A isin
a ‘17 state). When the preset counter has reached
a count of 399 (that is, one count from being
filled); counter U3 will have a count of “9” (or
binary 1001), U6 will have a count of “9” (or
binary 1001) and U7 will have a count of “3” (or
binary 11). The output of 8 input NAND gate U9
will sense this unique state and will go to a “0”
state, U8C inverts this output to a “1™ state,
making the K1 input to master/slave flip-flop U10
a “1”. On the next transition of the U3 input
clock to a “0” state, the Q output of Ul0 will
toggle to a “0” state and, therefore, the preset bus
will be in a “0” state and the 10 MHz preset bus
will be in a “I” state. Presetting will therefore
occur. On the next transition of the U3 input clock
back to a “]” state, the output of USD will tran-
sition from a*1” to a *“0” state, applying a “0" to
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the preset input (P) of U10 and forcing the Q
output of Ul0 back to a *“1”* state. This terminates
the preset cycle, and the normal counting sequence
is restored.

If the 100 kHz dial is set in the “0” position, the
USA output will be in a “0” state. The output of
carry gate U5B will therefore always be in a “1”
state and will not follow the Q4 output of US6.
Flip-flop U10 will now be ‘“‘armed” at the 389th
counter state instead of at the 399th state. The

desired “‘carry” of ten counts will therefore occur,

4.2.5.8 PHASE DETECTOR

The 100 kHz reference from the Spectrum Gener-
ator is divided in frequency by four to 25 kHz by
dual flip-flop Ull. In the phase detector (U12),
the frequency and phase of the output of the pre-
set counter is compared with that of the 25 kHz
reference and a fine steering correction voltage is
fed back to control the frequency of the V.C.O.
(1A4A5). This feedback voltage changes in the
correct direction to bring the V.C.O. into phase
lock. The phase detector operatés in the following
manner: If the frequency of the preset counter
output is greater than that of the 25 kHz reference,
the phase detector output will decrease in voltage.
If the frequency of the preset counter output is
less than that of the 25 kHz reference, the phase
detector output will increase in voltage. If the two
frequencies are exactly the same, the phase detec-
tor output will remain constant_

4.2.6 V.C.O.~1A4A5
Refer to Figure 5.16.
4.2.6.1 GENERAL

TheV.CO. (1A4AS)generates the variable frequency
Ist L.O. signal which controls the operating
frequency, F, of the radio. This signal is gener-
ated in three voltage controlled oscillators each
covering a 10 MHz frequency range, and selected
by the 10 MHz switch on the front panel of the
radio. The frequency ranges of the oscillators
are (assuming a 2nd L.O. frequency of nominal
80.7500 MH2):

(
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OSCILLATOR F, RANGE (MHz) VCO FREQUENCY RANGE (MHz)
Band O 0.0000 to 9.9999 91.2500 to 101.2499
Band ] 10.0000 to 19.9999 101.2500 to 111.2499
Band 2 20,0000 to 29.9999 111.2500 to 121.2499

The actual oscillator frequencies will deviate from
the above by an amount equal to the difference
between the actual 2nd L.O. frequency and its
nominal 80.7500 MHz.

The exact operating frequency of the oscillators is
controlled by two independent D.C. voltages, des-
ignated coarse and fine steering. Each steering
voltage is applied to a voltage variable capacitance
diode (varactor) connected across the oscillator
tank circuit. The coarse steering voltage is derived
from a precision voltage divider located on the
1 MHz frequency control switch on the front
panel. This voltage sets the oscillator frequency
within the acquiring range of the phase lock loop.
The fine steering voltage is derived from the phase
detector on the V.H.F. Divider (1A4A4) after
subsequent filtering by the loop filter. This voitage
is the D.C. feedback within the phase lock loop
which forces the oscillator to the correct fre-
quency.

The oscillator outputs are buffered by two inde-
pendent amplifiers: one providing the output to
the Receiver Exciter module (1A3) and the other
providing the oscillator sample to the Translator
(1A4A3). Two transistor switches develop the 10
MHz preset signals for the V.H.F. Divider (1A4A4).

4.2.6.2 OSCILLATORS

The three oscillators are of identical design and,
therefore, only the “Band 0 Oscillator will be
discussed. The ““Band 0" Oscillator is a conven-
tional Colpitts oscillator employing a low noise
dual gate MOSFET(Q®6). The resonant tank circuit
consisting of C20, C21, L1, Cl16, CR3 and CR4
determines the oscillation frequency of the circuit.
Feedback is provided by C20 and C2]. Two point
tracking of the oscillator frequency is provided by
L1 at the low frequency end of the band and C16

at the high frequency end. The coarse steering
voltage from a resistor string on the 1 MHz switch
is applied to voltage variable capacitance diode
(varactor) CR37through the filter network (CI10,
R26, C11, and R27) and RF bypass network (R28,
C12, R29 and C13). Fine steering voltage from the
phase detector in the VHF Divider assembly,
1A4A4, is applied to varactor diode CR4 = through
the loop filter (R23, C7, R24, C8, R25, and C9)
and the 25 kHz twin tee notch filter (R20, C5,
R22, C3, C4, R21 and C6). The output is taken
from the drain of Q6 through C22. Hot carder
diodes CRS and CRé6 prevent the RF signal from
biasing the varactor diodes into their conducting
region.

4.2.6.3 OUTPUT BUFFER AMPLIFIER

The output of each oscillator is fed to the output
buffer amplifier {(Q9, Q10). This amplifier is a con-
ventional cascode configuration providing high
input impedance, high isolation, and negligible
feedback. The output of the amplifier is fed
through bandpass filter (C46, L11,L12,C48, L13,
and C50) and matching transformer (T1) to the
Receiver/Exciter module.

4.2.6.4 TRANSLATOR BUFFER AMPLIFIER

The translator buffer amplifier (Q11, QI12) is
similar in operation to the output buffer. The out-
put is taken from the collector of QI1 through
C54 and matching transformer T2.

4,2.6.5 LOGIC SWITCHING

Transistors Q3, Q4 and QS apply +12 volts to the
appropriate oscillator circuit when the respective
band command line is connected to ground by the
10 MHz switch on the front panel. Transistors Q1
and Q2 generate the required 10 MHz preset code

4-9
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for the VHF Divider (1A4A4) in the following
sequence:

10 MHz switch 20 Preset 21 Preset
Position logic level logic level
0 0 1
| 1
2 Q 0

The TTL compatible logic levels
are as follows:

Logical 0 = less than 0.8 volts
Logical 1 = greater than 2.0
volts but less than 5.0 volrs

4.2.6.6 MECHANICAL
Refer to figure 5.6.

I'he V.C.O. board is secured between two metal
plates (front and rear) that serve as a support and
an electrical shield. This unit is rigidly mounted to
the end plate of the synthesizer card guides to
ensure superior performance under extreme vib-
ration and shock conditions. Ability to make
alignment adjustments is provided by access holes
where necessary.

4.2.7 SYNTHESIZER MOTHER BOARD-1A4A6

Refer to figure 5.17.

The synthesizer mother board consists of five
receptacles, and their related components and cir-
cuitry. It is mounted on four standoffs located on
the chassis, under the synthesizer module, as shown
in figure 5.6. The five printed circuit cards
(1A4A1, TA4A2, TA4A3, 1A4A4, and 1A4A5),
described previously in this section, insert into this
mother board thereby constituting the .entire syn-
thesizer module.

4.2.7.1 L.O. BLANKER CIRCUITRY (PART OF
SYNTHESIZER MOTHER BOARD
1A4A6)

i
b

10

The L.O. Blanker Circuitry protects the power
amplifier from transients due to a frequency
change while in the transmit mode.If the radio op-
erator inadvertently changes the 1 MHz frequency
dial on the front pane! whileinone of the transmit
modes, the Synthesizer may momentarly change
frequency by several MHz while the switch is be-
tween its detent positions. This would result in a
large transient on the output and could damage the
power amplifier.

When the setting of the | MHz switch is changed,
the “preset 2% 1 MHz” frequency contro! line will
change from either:

a) logical “0” (approximately 0.2 volts) to
logical “I™ (approximately 3 volts) state

or

b) logical “‘1”" to logical 0 state

In case a) a positive-going differentiated pulse
is formed by differentiating network C8, R3,
CR2 and RIQ and is applied to the base of
switch Q2 through R4. Q2 will saturate driving
switch Q1 into conduction and generate a 12 volt
blanking puise through isolation diode CR4. The
bianking puise is applied to the Spectrum Gen-
erator (1A4A 1) to blank the 3rd L.O. (10.5 MHz)
output. The blanking duration is approximately
100 to 200 msec and is controlled by the time
constant of the differentiating network.

In case b) a negative-going pulse is formed by
differentiating network C2, R2, CR1 and RS
and is applied to the base of QI through RS. Q1
will saturate, forming the blanking pulise. Blanking
duration is 100 to 200 msec and is controlled by
the time constant of the differentiating network.

1n the AM RECEIVE mode, +12 volts is applied to
the output through isolation diode CR3. This
blanks the 3rd L.O. while in this mode and pre-
vents a beat note between the 3rd L.O. and the car-

rier of the received signal.

N
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4.2.8 SYNTHESIZER PROGRAMMING
Figure 5.8 shows a wiring diagram of the front panel.

Synthesizer Programming is accomplished
by circuitry located on the Memory Board,
1A1A7, of the Secure Channel memory sys-—
tem which is part of the front panel assem~
bly of the GSB-800SC, The six Frequency
Selector switches on the front panel control
the Synthesizer Programming through the
Memory Board, 1A1A7, when the Frequen-
cy control mode keyswitch is in either the
Normal position or the Load Freq position,
However, since the radio is disabled in the
Load Freq mode to facilitate the loading of
frequencies into the memory system, the
synthesizer or its programming is meaning-
less in that case, Inthe Read Freq or the
Secure mode, Synthesizer Programming is
accomplished by the contents of the mem-
ories on the Memory Board, 1A1AY, The
entire memory system and the six frequency
switches operate in a Binary Coded Decimal
(BCD) mode, However, since the 10 MHz,
the 1 MHz and the 100 kHz inputs to the Syn-
thesizer require programming other than
BCD programming, the Memory Board,
1A1A7, contains Synthesizer Programming
converters to produce the correct program-
ming for those synthesizer inputs that do
not require BCD, The Memory Board pro-
duces Inverted Decimal Programming for
the Synthesizer 10 MHz input as illustrated
in Table 5.9, The Memory Board produces
Nines Complement Programming for the
Synthesizer 1 MHz input as illustrated in
Table 5,9, Finally the Memory Board pro-
duces Tens Complement Programming for
the Synthesizer 100 kHz input as illustrated
again in Table 5.9, In addition, the Mem-~
ory Board, 1A1Av, provides BCD informa-
tion to program the 10 kHz, the 1 kHz and
the 100 Hz Synthesizer inputs, See Table
5.9, The Memory Board, 1A1A7, produces
the correct Synthesizer Programming re-
sardless of whether the Memory Board is

operating from the six Frequency Selector
switches or its own internal memory con-
tents,

4.2.9 FREQUENCY DISPLAY

A schematic of the frequency display is shown in
Figure 5.9. Figure 4.2 shows the location of the
frequency display boards,

4,2,9.1 DISPLAY DRIVER

The Memory Board, 1A1AY, supplies infor-
mation either from the six Frequency Sel-
ector switches or from the contents of its
own internal memory to the Display Driver
Board, 1A1A2, so that the LED display may
be properly programmed, The LED display
drivers, Ul through U6, all require a BCD
(binary coded decimal) code to properly
light the display. Since the entire memory
system and the six frequency switches op-
erate in a BCD mode, this BCD information
is supplied by drivers on the Memory Board
to the LED display drivers, Ul through US6,
on the Display Driver Board,

The Display Driver Board, 1AlA2, con-
tains circuitry to permit blanking of the
displays on the Display Board, 1A1A3, Any
time Display Blanking,* which is input 2 of
Display Driver Board, 1Al1A2, is driven
low from Band Steering Board, 1A1A6, the
displays on Display Board, 1A1A3, are turn-
ed off, When Display Blanking is low, all
inputs to Driver U7 are also low which
causes outputs 3 and 5 of U7 to drive lows
into pin 4 of both Ul and U2, Because Dis-

" play Blanking is low, pin 4 of U3 through

U6 will also be low, Anytime pin 4 of Ul
through U6 is a low, all outputs of Ul through
U6 become high thus turning off all displays.

Input pins 2 and 6 are grounded on Ul 80
that it can produce no display ocutputs great-
* See Logic Notes para, 5,10.13,
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er than 3, Input pin 6 of Ul is grounded so
that anytime the BCD information associat-
ed with Ul is comprised of lows on pins 1
and 7 of Ul, the outputs of Ul will all be~
come high thus turning off the display digit
drivenby Ul, This action effectively bldnks
any leading zero in the display, When in~
put pins 1, 2, 6 and 7 of Ul are low, as
they will be if the digit zero is selected in
the 10 MHz position of the Memory system,
pin 4 of Ul will become low thus forcing pin
5 of U2 low, Consequently, if input pins 1,
2, 6and 7 are all low on Display Driver U2
when a digit zero is also selected in the
1 MHz position of the memory system, the
outputs of U2 will all he high thus blanking
the second leading zero of the display. By
this mechanism, up to two leading zeros
willbe blanked by the Display Driver Board,
1A1A2,

The outputs of all six drivers are connected to
TATA2]1.

4.29.2 DISPLAY

The six digit LED display board 1A1A3 plugs into
the DECODER board via 1A1A3P1. Each segment
is connected through an isolation resistor, Rl
through R42, and the decimal point on U3 is
energized through R43. The display intensity is
changed by adjusting the supply voltage to the dis-
play anodes. This is done by 512 on the front
panel. In the bright position, 5V is supplied to the
LED’s; and in the dim position, the voltage is
dropped to 3V through CR1, 2 and 3.

4,2,9,3 POWER SUPPLY BATTERY
ASSEMBLY 1A1A4 See Figure 5,9A

4,2,9,4 The Power Supply Battery Assem-
bly, mounted on the Front Panel Assembly
supplies to the GSB-900SC memory system
an unregulated voltage approximately equal
to 10 volts and a regulated voltage equal to
5 volts. Mounted on the assembly are the
twobatteries that provide power to the mem-
ory system when the radio is turned off or
primary power is disconnected. The bat-
eries are not rechargeable and should be

“replaced as soon as possible after the LOW

BTRY light on the front panel illuminates,
Under normal use, the batteries should last
in excess of one year, The batteries and
batiery holder should be inspected periodic-
ally for dirt and corrosion and cleaned if
necessary. Insure that battery polarity is
correct when replacing batteries in the bat-
ery holder, See Figure 3,3 for correct in-
stallation, '

NOTE

The batteries provide power
to the memory system to en-
able it to retain previous-
Ly programmed (stored) fre-
quencies. As the batteries
weaken, they will eventually
lose their ability to re-
tain frequencies stored in
the memories when the radio
is  turned off. The memory
system receives power from
the - radic when turned on
and stored frequencies can
be preserved by not turning
the radio off until the
batteries can be replaced.

If the batteries are re-
placed immediately  after
the LOW BIRY lamp {llumi-
nates, the radio may be
turned off to accomplish
the replacement. The mem-
ory system has sufficient
data retention capability
to maintain the stored fre-
quencies for one-half hour .
after the. radio has been
turned off and the batter-
tes removed. This reten-
tion time should be enough
to replace the weak bat-
teries with  fresh ones
without losing the frequen-—
cies stored in the memory
system.
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If new batteries are not im-
mediately available, or can-

not be changed for several
days after the LOW BTRY in- -
dicator  lights, the radio -
should be left on and the -
batteries changed with the
radio on to insure that the
stored frequencies are not
changed due to very weak
batteries.

In the event that the fre-
quencies stored in the mem-
ory system are unavoidably
erased, they may be reloaded
by following the procedure
outlined in the Loading Fre-
quencies section of  this
manual .

4.3. GENERAL

The GSB-900SC Secure Channel Memory
System consists of three printed ' circuit
boards: Memory System Mother Board
(1A1A5), Band Steering Board (1A1A6), and
the Memory Board (1Al1A7), The boards
are housed in a metal wrap around assem-~
bly mounted on the front panel,

4,3.1 MEMORY SYSTEM MOTHER BOARD

1A1A5 See Figure 5,9B “

The Memory System Mother Board (1A1A5)
provides the interconnection between the
Band Steering Board, the Memory Board,
the transceiver and the front panel, - An ad-
ditional location labeled Remote is provid-
ed for future applications, Edge connect-
ors allow the boards to be unplugged from
the Mother Board. ‘

4,3,2 BAND STEERING BOARD 1A1A6
See Figure 5, 9C

4.3.2,1 GENERAL

."7"'1“he Band Steering Board, by using digital

logic circuitry, automatically selects the
correct band filter in the Filter Module
(1A5) by controlling the DC Band Tuning

- Motor, Italsoprovidesthe frequency steer-

ing voltages to the Synthesizer. The cir-

' cuifry to switch the memories from bat-
tery power totransceiver 5 volt power (Pow-

er Discriminator), and the sensing circuit
to indicate low battery voltage are located
on this board, Disable and display flashing
for frequencies less than 1,6 MHz, and sel-
ection of operating modes (Normal, Secure,
etc,) are provided by a Mode Discriminator
circuit, The Master Clear logic to erase
allinformation stored in the Memories, and
the transmit and receive frequency memory
location circuitry are located on this board,

4,3.2,2 BAND CONVERTER

Selection of the correct band is accomplish-
ed by the Band steering Programmable Read
Only Memory (PROM) U21 in which is stored
the correctband output for each frequency in-
put combination, Binary addressing of the
PROM from the Memory Board 1 MHz and
10 MHz display signals causes one output at
a time to go to a high state as a function of
what input frequency is selected, Any PROM
output which is high, in conjunction with the
Load Frequency input to U20D being high
(Load Freq mode is not selected), causes
U9 through Ul2 to switch one of fransistors
Q2 through Q9 on, depending on the fre-
quency band selected by the PROM address.
This in turn activates the DC band motor
located on Motor Control Board 1A5A4 to
select the correct band filter, This holds
true for Bands 1 through 7. Band 8isa

“gwitch selected band and does not utilize

the PROM for band selection, Selecting
a 20 MHz frequency produces a high at

‘board input 1A1A6P2-29 and at Inverter in-

Ea
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put pin 13 of UTE. The signal being high at
pin 13 of U7F enables the Band 8 output at
Driver U9 pin 1, while the resulting low at
the inverter output, pin 12 of U7F, disables

Band 1 through ' outputs, If the Load Freq

input is ever low, which it will be when the
Load Freq mode is selected via the Frequen-
cy Control Mode keyswitch, the resulting
lows at U9, pin 2 and U20D, pin 11 will dis-
able all Band outputs,

4,3,2,3 VHF VCO STEERING

The VHF VCO voltages presented to the Syn~
thesizer are derived by digital to analog
(D/A) conversion, This is accomplished by
a Binary-Coded-Decimal (BCD) to Decimal
decoder, U29, The four binary address in-
puts which are the four 1 MHz signals pro-
duced on the Memory board select 1 of 10
outputs and take it to a Low or On state, The
outputs are connected to the bases of PNP
transistors, When the base is taken low,
the transistor conducts allowing the 12 volt
supply voltage connected to the emmiter to
be divided between the collector precision
resistor and a fixed 15 K ohm 1% resistor
(R84) to ground, As different frequencies
are selected, the decoder turns on different
transistors, each having a different value of
emitter resistor, These voltages are fed
through an operational amplifier, which is
configured as a voltage follower, to the vol-
tage controlled oscillator 1A4A5 in the Syn-
thesizer Module to provide the frequency
steering voltages, Low Digit Coarse Steer-
ing voltages for the Synthesizer are derived
in the same manner by BCD to Decimal de-
coder U28 and its associated transistors and
resistor divider networks, The Low Digit
Coarse Steering signal produced at Band
Steering output 1A1A6P1-6is senttothe Syn~
thesizer Low Digit Generator board 1A4A2,

4.3.2.4 POWER DISCRIMINATOR

The Power Discriminator is an electronic
switching system that provides the method

of changing the Memory System power sup-
ply from battery to transceiver power,

When the transceiver power switch is in the
Off position, battery power is used to main-
tain the status of frequencies stored in the

memories, Unreg Voltage is supplied to
board input 1A1A6P2-73 and the gate of Q15
from the Power Supply Battery Assy 1A1A4,
As no voltage appears at the gate of JFET
Q15 when the radio is turned off, a low re-
sigtance path through the source-drain junc-
tion of Q15 and forward biased junction of
diode CR7 allows battery power to be applied
via output 1A1A6P2-22 to the six Random
Access Memories (RAM) on the Memory
board to provide data retention. When the
radio power switch is turned on, the gate of
Q15 is biased positive through diode CR12
turning the transistor off and thereby pro~-
viding a high resistance path from the bat-
teries to the memories, As this happens,
memory power is supplied by the radio +56
volt system through diode CRS.

4.3.2,5 LOW BATTERY INDICATOR

The GSB-900 Secure Channel transceiver
features circuitry to sense and indicate when
the battery voltage decreases to a level that
is insufficient to maintain retention of fre~
quencies stored in the memory system. When
the radio is turned on, the Power Clear sig-
nal which ig initially low becomes high after
a time sufficiently long to permit power up
transients to die out, Approximately half a
second after power up the Power Clear Sige
nal goes high. The Power Clear gignal on
flip~flop U4A pin 3 being low forces the flip~
flop to turn on in the reset mode. When
Power Clear goes high on pin 3 of U4A, the
flip-flopis enabled to set at any time when a
positive pulse on pin 1 of U4A occurs while
pin4 of U4A is high, When the Power Clear
signal becomes high, pin 10 of inverter Ul4E
and Pin 12 of inverter Ul4F become low,
Approzimately 50us later, due to the fime~
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constant circuit R45, C18, and CR4, pin1l
of inverter UZ5A becomes low and pin 2 of
U25A becomes high, This instantaneous pos~
itive going transition at the + side of capaci~
tor C2 causes a corresponding positive going
voltage spike at U2C pin 5 which lasts until
the capacitor C2 charges through resistor,

R4. The positive pulse is squared and invert-:

ed by U2C, It is reinverted by U7C into a
pogitive pulse again before being applied to
pin 1 of the J-K flip~flop U4A, The trail-
ing edge of the positive pulsewill set flip-
flop U4A if the battery voltage is low,

At the time when the Power Clear signal
goes high the output of inverter Ul4F which
is pin 12 goes low, The time-constant of
R46, C19, aund CRb5 is much longer (200us)
than R45, C18, and CE4 (50us), and as 19
discharges, it causes pin 13 of U25F to go
low gradually and pin 12 to go high as the
switching threshold of the inverter is reach-
ed. This causes pin 3 of inverter U7B to go
high, Pin4 of U7B which was high since the
radiowas turned on now goes low as a result
of U7B, pin 3 going high., Due to the time-~
ceonstant networks, pin 4 of UTB is high from
the time the radio is turned on until the Power
Clear signal goes high and for 200Qusec there~
after, This signal produces two conditions,
It establishes a high level on pin 10 of AND
gate U15C for 200us after the Power Clear
goes high and also produces a high level on
pin 4 of U168 for the same period, Sincepin b
of U15B goes high when the Power Clear sig-
nal goes high, it allows pin 6 of Ul5RB to go
high turning on MOSFET Q14 for 200usec
cnly, immediately after Power Clear goes
high, This allows the battery voltage to be
applied to the V~input of Voltage Comparator
U6B for 200usec, If the battery voltage is
less than 3 volis, pin 2 of USB will become
positive causing a high level on pin 9 of U15C,
Pin10 of U15C will be high for the same 200
usec so a high level is produced at pin 8 of
U15C and pin4 of U4A, The positive pulse o¢~
cursonpinl of U4A during the 200usec that pin

418

4 of U4A is high, This will cause Q output,
pin 14, to go low, turning on UlA and light~
ing the Low Battery Indicator lamp, If the
battery voltage is above 3 volts, the Volt-
tage Comparator output will remain low dur-
ing the battery voltage sampling process,
Therefore, pin 4 of U4A will be low during
the positive pulse on pin 1 of U4A thus pre-
venting the flip~flop from setting, Conse-
quently, if the flip-flop does not set, the Low
battery Lamp will remain off,

4,3,2,6 DISABLE

The transceiver is disabled whenever the
selected frequency isless than 1,6 MHz and/
or the Frequency Control Mode keyswitch
is in the Load Freq position, A selected
frequency of less than 1,6 MHz will also
cause the display to flash on and off at a
rate of approximately once a second,

If afrequency of legs than 1.0 MHz is select-
ed, the Band PROM address of 1A1A6P2,
ping17, 21, 23, 25 and 27 will enable PROM
output B7, which is U21, pin9, causing it to
reach a high state (Low Frequency), This
level appears at pin 10 and pin 8 of OR gate
Ul9C and pin 4 of NAND gate U3B. At pin 5
of U3B, a high level is present from invert-
er U7F pin 12 due to the 20 MHz switch pos-
ition not being selected, This causes pin 6
of USB and pin 6 of U8B to be low enabling
the Display Flashing Oscillator, The Load
Freqinput line is high due to the Mode switch
not being in the Load Freq mode., This pro~
duces a high at Pin 7 of U8B, Pin 6 of USB
1s low forcing pin’d of USB low and enabling

Q1 to switch on thereby disabling the trans-

ceiver via output 1A1A6P2-51 which con-

nects to the Receiver/Exciter Sideband Generator
Board 1A3A3 and the Receiver/Exciter Audio
Board 1 A3A4.

Ifafrequency between 1,0 MHz and 1, § MHz
is selected the Band PROM address will de~
tect 1 MHz and enable output U21, pinl,

—
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which will be high, The "600 kHz or great-
er detector" comprised of AND gate U20B
and OR gate U19D will produce a low output
at U19D, pin 11, Since AND gate U20C sees
a high on input pin 9 but a low on input pin
10, its output pin 8 will be low. This will
caugse U7E, pin 11, to be low and U7E, pin
10 to be high, The resulting high on Ul5D,
pin 12, coupled with the high on Ul5D, pin
13, will cause the output of AND gate Ul5D
to be high resulting in a high on pin 9 of
U19C, Since U19C is an OR gate with one
input, pin 9, high, the output of Ul9C, pin
8, will be high, as will be the input pin 4 of
NAND gate U3B. Since 20 MHz is not en-
abled the input to U7F, pin 13, will be low
causing its output U7F, pin 12, to be high
along with U3B; pin 5. Since both inputs to
NAND gate USB are high its output pin 6 will
be low enabling the Display Flashing Oscil-
lator as well as turning on the output of
U8B, pinb. With the output transistor of
Driver USB pin 5 on, the transistor Q1 will
be on applying 12 volts to the Disable line
and disabling the transceiver via board out-
put 1A1A6P2-51,

If the Frequency Control Mode keyswitch is
in the Load TFreq position the signal, Load
Freq, will be low driving pin 7 of U8B low
and turning on output pin 5 of U8B. With
output pin 5 of U8B low or on, transistor
Q1 will conduct applying 12 volts to the Dis~
able line and disabling the transceiver.,

4,8,2,7 DISPLAY FLASHING

The low level that appears at pin 6 of U3B
when a frequency of less than 1,6 MHz is

selected also appears at pin 11 and 12 of

NAND gate U24D, being utilized as an invert-
er, causing its open collector transistor out-
put, pin 13, to be off, This ungrounds C8
permitting C8 to charge through R13 and R3,
C8 applies its charging voltage to pin 6, the
V- input of Voltage Comparator U6A, When
this voltage rises to approximately 3.3 volts,

it becomes more positive than the V+ input,
pin 7, which is at 3,3 volts due to the high
on output pin 1 of UBA applied through the
resistor divider network R14, R50 and R51,
This causes the output, pin 1, to switch low
applying a reference voltage of 1.6 volts to
pin 7 of UBA through resistor network R14,
R50 and R51, The capacitor then begins to
discharge throughR13 toa value of 1.6 volts.
The output switches high and the process re-
peats itself, This produces an alternating
signal at pin 6 of U1B, Pin 7 of UlB is held
high by the Secure input since the transceiver
isnotinthe Secure mode of operation. When
pin 6 toggles high and low, the output, pin 5
switches off and on respectively causing the
display toflashoff and on at a rate of approx-
imately once a second., If the Frequency
Mode Keylock Switch is in the Secure posi-
tion, input 7 of Driver UlB will be low turn-
ing on the output pin 5 of U1B which contin-
uously keeps the display blanked,

4,3,2,8 MASTER CLEAR

The Master Clear feature of the GSB-900SC
enables the erasure of all frequencies stored
in the memory system, This is accomplish-
ed by "writing' all zeros in the six Random
Access Memories that provide memory stor-
age,
With the Mode switch in the Load Freq pos~
ition, pin 9 of J-K Flip~Flop U4B is high and
pin12 is low, Pin 8 is high, When the Mas-
ter Clear pushbutton is pressed and released,
a positive clock pulse is applied to U4B, pin
6, by the latch formed by Inverters U26E and
U26F, At this time several signal levels
change state: the @ output of U4B, pin 10
goes low enabling the outputs of memory ad-
dressbus driver U23 making it ready to pass
input data to its outputs; the Clear Mode line
goes low through OR gate Ul9B; the Local
Clear Mode line, the Clear Mode line, pin 3
of U24A and pin 5 of U24B are preset to a
high level;and pin 1 of USA goes high causing
its output, pin 3 to turn off removing the
ground from C11,
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When U8A pin 3 goes high, capacitor C11 be-
gins to charge through R10 and R20, This
voltage is applied to Pin 8, the V-input of
voltage comparator U6D, When the voltage
rises to approximately 3,3 volts, it becomes
more positive than the V+ input, pin 9, which
is at 3.3 volis due to the high on output pin
14 of U6D applied through the voltage divider
network R17, R18 and R19, This causes the
output of the comparator, pin 14, to switch
low and begin discharging C11 through R20 to
a point where pin 8 becomes less positive than
pin9, or at about 1. 6 volts, The output then
switches high again and the oscillatory pro-
cessrepeats itself producing a square wave at
the output of the comparator, This square
waveisapplied topins12and 13 of NAND gate
USD, being used as an inverter, and appears
inverted at pin 11 of U5D and pin 8, the Clock
input of Decade Counter U22,

The Clock input pin 8 of Decade Counter U22
is initially low as the flip~flop U4B is set
when the Clear Mode is initiated., Since U22
pin 8 is low U5B pin 5 will be low which will
cause the output of Nand gate U5B pin 6 to be
high, Consequently,since all inputs to multi-
input Nand gate UL7 are high its output will
be low thus enabling the Receive Memory
Location of Channel 00. Channel 00 is sel-
ected because outputs 5, 9, 2 and 12 are low
at Decade Counters U22 and U13, This pro-
duces lows at the Memory Address Bus via
U23 pins 3, 5, 7,9, 11 and 13 as well as pins

1 and 4 of U24A and U24B, Since the Clear

Mode continuocusly enables zeros at the data

inputs of the six Random Acess Memories on

-the Memory board used to store frequencies

and since the Write command is continuously

‘applied to the memories in the Clear Mode,

the Receive Location of Channel 00 will have
azero frequency stored init, Astheclock in-
puttopin 8 of U22 goes high the first time, it
will have no influence on the input pin 8 of U22
since U22 clocks only on negative transitions,
However, thehighatpin 8 of U22 will produce
a high at U58 pin 5 which when coupled with

4-20

the high on Nand input pin 4 of U58B will pro-
duce a low out of pin 6 of USB. This low
will produce a low on input pin 3 of Nand
gate Ul7, Any low input to a Nand gate will
produce ahigh output, Consequently the out-
put of Ul7 pin 8 will become high,thus sel-
ecting the Transmit Location of Channel 00
which is immediately loaded with zeros,
The first time the clock makes a high to low
transition on pin 8 of Counter U22,the count-
er will increment producing a high at output
pin b which selects Channel 01, Since the
clock signal is low,U17 pin 8 will be low sel-
ecting the Receive Location of Channel 01
for entering of zeros, As the clock con-
tinues to oscillate, it alternately selects
Transmitand Receive Locations of each chan-
nel from 00 through 09, These locations in
the memory are each filled with zeros as
they are addressed by Counter U22 and Nand
gate Ul7, When Counter U22 fills to capaci-
ty, which is after nine clock pulses, its out-

put, pinl2, will be high after going high on the

eighth clock pulse. On the tenth clock pulse,
Counter U22 will overflow to zero again,which
will cause output pin 12 to go low. This
negative going transition will clock Counter.
Ul13 to one, The result will be the selection
of the Receive Location of Channel 10 which
is filled with zeros. Each time Counter U22
is filled and overflows, Counter Ul3 will be
incremented one count, This continues until
both the Receive and Transmit Locations of
every Channel from 00 through 99 are selec-

ed by the oscillating clock frequency through
Counters U22 and U13 and Nand gate U17,
Finally, after the Clock into pin 8 of U22 is’
high for the hundredth time, it will go low for

the final time during this particular example
of a Clear Mode sequence, When it does,
output pin12 of Counter U13 will go low after
going high for the first time when Channel 80

was addressed,

When Ul13, pin 12, goes low, applying this
level to pin 3 of inverter U2B, the output of
U2B, pin4, goeshigh. Thishigh going trang-
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ition produces a positive voltage spike at U2A,
pin 1, which lasts until capacitor C4 charges
from the output of U2B which is pin 4, The
positive pulse at pin 1 of Inverter U2A ap-
plies a negative Clear pulse to pin 8 of U4B,
This makes the flip-flop Q output, pinll, go
low, allowing US8A pin 3 to go low stopping
the voltage comparator—clock U6D and there-
by halting the count sequence., Also, the Q
output, pin 10 of U4B,goes high disabling the
memory address bus driver, U23, At the
same time pins 3 and 5 of Nand gates U24A
and U24B respectively, golow,which disables
outputs 1 and 4 entitled Bus 80 and Bus 40 to
the Memory Board.

4,3.2,9 KEYLINE

The Keyline is operated fromthe 12 volt sup-
ply and therefore must be transformed into
a 5 voltlevel to be compatible with the digit-
al logic used in the transceiver control cir-
cuitry, This is accomplished by a voltage
comparator, UBC,and its associated compon~-
ents, When the Keyline is brought low at
1A1A6P1-5,the V-input, pin 10, of the Volt-
age Comparator becomes less positive than
the V+ input, pin 11, The V+ input, pin 11,
is biased above ground to 2.5 volts by the
resistor divider network R21, R52 and R53,
When the Keyline goes low, the comparator
output switches to a 5 volt level through R22,
At this time, the V+ input is pulled higher
throughR21,reinforcing the output switching,
This output level is applied to Nand gate
USA, pin 2, Pin 1 of US5SA should also be
high because the Load Frequency Mode is
not selected in this example. Consequent-
ly with two high inputs, the output of USA,
pin 3, should be low. The outputs of U3C,
U3D, UsB and U5SC will be high since at
least one input to each of those Nand gates
is low at this time, Since only one input
which is pin 3 of Ul7 is low, the output of
U17, which is pin 8,will be high,enabling the
Transmit Memory location and fransmitting
the frequency stored in that location, Also,

through Inverter U7D and Driver Ul8, this
high level switches the RCV lamp off and the
XMT lamp on, indicating that the transmitter
is keyed.

4,3,3,1 LOAD XMT PUSHBUTTON

With the Frequency Control Mode Keyswitch
in the Load Freq position, when the Load
XMT pushbutton is depressed, the output of
the latch comprised of inverters U26C and
U26D goes to a high state applying a positive

pulse to pin 10 of NAND gates U3C and pin 13

of U3D., Also, when the latch goes high, a
positive going spike is applied to pin 3 of

AND-OR-INVERT gate Ul6, Pin 2 of Ul6 is

high at the same time since the Load Fregq
mode is selected, At least one input of each

of the other input pairs to Ul6 is low, Con-

sequently, as pin 3 of Ul7 pulses high, pin

8, goes low,enabling the memory Read/Write

line low and storing the selected frequency

in memory, As this is happening, the sig~

nal that is present at U3C and D causes out~

put pin 8 and 11 respectively to go low de-

pending on whether the Load Freq or the

Read Freq mode is selected., At least one

input to U5A, B and C is also low, soa high '
appears at each of their outputs., With all
inputs high at Ul7 except either pin 1 or 12

which goes low, the output of NAND gate U17,
pin 8, goes high causing the XMT memory

location line to become high and assigning

the frequency a selected channel transmit
location, As C20charges, the positive pulse

at Ul16, pin 3, becomes low, causing the out-
put, pin 8, to become high, disabling the

Memory Write function, Whenthe Load XMT

pushbutton is released, the latch resets to

a low state, This causes Ul7, pin 8, to go

low, resetting the XMT/RCV memory loca~-

tion line so that the Receive location is en-

abled,

4.3,3,2 LOAD RCV PUSHBUTTON

With the Frequency Control Mode Keyswitch '
in the Load Freq position, the XMT/RCV

4-21
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memory location line is low due to the Load
XMT pushbutton latch presenting a low level
to NAND gates U3C and U3D, The XMT/RCV
memory location line must be low to enter a
selected Receive channel frequency. When
the Load RCYV pushbutton is depressed, the
output of the latch, comprised of inverters
U26A and U26B, becomes high, This level
is applied to an AND-OR-INVERT gate Ul6,
pin'1, Pin 13 of Ul6é is high at the same
time since the Load Freq mode is selected,
At least one input of each of the other input
pairs to Ul6 is low. Consequently as pin 1
of Ul6 goes high, a low level appears at the
output, pin 8, This enablesthe memory Read/
Write line to go low, allowing the selected
frequency to be written (stored) in the chan-
nel selected by the Channel Selector switches
on the Front Panel, When the Load RCV
pushbutton is released, the latch output re-
turns to a low level and causes the Read/
Write line to go high and end the Write cycle.

4,3.4 MEMORY BOARD 1A1A7
See Figure 5.9D

4,3,4,1 GENERAL

The Memory printed circuit board, 1A1A7,
contains the circuitry that stores the fre-
quencies programmed by the Front Panel Fre~
quency Selector switches, It also provides
the method of by-passing the memory ele-
‘ments when the Frequency Control Mode
Keyswitch is in the Normal position, there-~
by allowing direct selection of operating
frequencies from the Frequency Selector
switches on the front panel, The convert~
ers that are necessary to provide the cor-
rect programming information for the syn-
thesizer are contained on this board, Also,
the circuitry that allows the memories to be
disabled to conserve power drawn from the
batteries when the radio is off is located on
this hoard. The Random Access Memories
{RAMs) that are the frequency storage ele~

422

ments, are Complementary Metal-Oxide
Semiconductors (CMOS) devices that oper-
ate with very low power consumption and
high reliability. Due to the low standby
power required (60uA total) by the RAMS,
the life expectancy of the batteries is in ex~
cess of one year if the radio is never turned
on during that year, and at least 3 years if
the radio is frequently used. The batteries
are only used to retain stored frequencies
when the radiois turned off since an elec-
troniec switching circuit selects the trans-
ceiver 5 volt power source and disconnects
the batteries when the radio is turned on,

Withinthe RAMS, U3 through U8, onthe Mem-~
ory Board 100 channels of storage are avail-
able, with each channel capable of storing
one transmit and one receive frequency. Each
RAM stores one digit of any stored frequency,
RAM UBalways stores the 10 MHz digit, RAM
U7 storesthe 1l MHz digit of every frequency,
RAMS U6 through U3 store the 100 kHz digit
through the 100 Hz digit respectively, Data
is entered, or "written", into the RAMS dur-
ing the following input conditions: Chip En-
able 1 low (CE1), Chip Enable 2 (CE2) high,
output disable (O.D,.) high, and the Read/
Write (R/W) input low, The data entered on
the data inputs, pins 9, 11, 13 and 15 of any
RAM, can be high or low (a one or a zero),
During the Write operation, the outputs are in
the high-impedance, or off state, because the
Output Disable input pin 18 of each RAM will
behigh, Pin18, the Output Disable input, is
driven from Memory Board input 1A1A7P1-57
called Read Freq+Secure, This signal, Read
Freq+Secure, is high anytime either the Read
¥Freqor the Secure mode is not selected which
is anytime the radio operates in the Normal
or the Load Freq mode, Therefore, the out-
put of the RAMS U3-US8 are disabled in the
Normal or the Load Freq mode since pin 18
of each RAM is high at that time,

Informationis entered into the RAMS, U3-US8,
by the six Frequency Selector switches ac-
cording tothe addressing provided by the two
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Channel Selector switches. The Binary Cod-
ed Decimal (BCD) information presented by
the Channel Selector switches is converted to
Binary data by the two BCD to Binary Con-
verterg Ul and U2, The outputs of the con-
verters selectthe RAM addresses A2 through
A7, RAM address Al is selected directly
from the least significant bit of the Channel
Selector Units switch at Memory Board in-
put 1A1A7P1-60 since that input is the same
in BCD or Binary. A0 is used to define
a Receive or Transmit frequency location
when the Load RCV and Load XMT push-
buttons are pressed, This XMT/RCV sig-
nal, found on input 1A1A7P1~15 of the Mem-
ory Board, selects either of two locations in
memory for each of thel00channels avail-
.able for frequency storage, Consequently,
a total of 200 memory locations are avail-
able if all 100 (00 to 22) channels are pro-
grammed,

The six Frequency Selector switches program
BCDdata into the RAM data inputs, The Mem-
oriescanalsobe by -passed allowing the Fre-
quency Selector switches to be used to pro-
_gramthe gynthesizer and displays directly by
selecting the Normal position of the Frequen-
cy Control Mode Keyswitch,

To readdata outof the RAMS after it bas been
stored, the Read/Write input of 1A1A7P1-19
to the Memory Board must be high thus
providing a high on input pin 20 of each RAM,
U3-U8, The Read/Write input is generated
on the Band Steering Board, 1A1A6, Also
the Output Disable input,pin 18,0f each RAM
must be low as a result of a low on the Mem-~
ory Board input 1A1A7P1-57 which is called
~ Read Freq+Secure, The signal Read Freq +
Sécure will be low anytime either the Read
Freq mode or the Secure mode is selected.
With the Output Disable input low on pin 18 of
each RAM, the data outputs of each RAM
will be enabled so that they can program the
display and the synthesizer, Each data out-
put will be either a one or a zero depending

onwhether a one or a zZero was st.olrédN in the
RAM initially,

Figure 4.4 showsa simplified block diagram
of the memory system, Portions of the sys-
tem are enabled or disabled at certain times
depending on the mode selected by the Fre~
guency Control Mode Keyswitch,

4,3,4,2 FREQUENCY SELECTOR SWITCH
INTERFACE DRIVERS(DRIVERS#1)

The Frequency Selector Switch Interface
Drivers are designated as Drivers #1 in Fig,
4,4 whichisa block diagram of the Memory
Board1A1A7, The Frequency Selector Switch
Interface Drivers are comprised of Hex Bus
Drivers U23, U24, U25 and U26A, These
Drivers pass the BCD Frequency Selector
Switch information into the Memory Board
except when their outputs are forced into a
high impedance state by the presence of a
high on the Clear Mode input pin 15 ot U23,
U24, U25 and U26A, Consequently the BCD
Frequency Selector Switch information is al~
ways passed into the Memory Board for proc-
essing except when the Clear Mode signal in~
dicates that the Master Clear button has been
pushed and that zeros are being loaded into
all the memory locations, In that case the
BCD Frequency Switch information is blocked
from entering the Memory Board because the
Band Steering Board, 1A1A6, is producing a
high on Memory Board input 1A1A7P1-63
called Clear Mode which disables Drivers #1
and prevents any influence by the Frequency
Switch information,

4,2,4,3 MEMORY ERASE INPUT DRIVERS
(DRIVERS #2)

The Memory Erase Input Drivers are desig-
nated as Drivers#2 in Fig. 4.4 , the Memory
Board block diagram., The Memory Erase
Input Drivers are comprised of Hex Bus Driv-
ers Ull, Ul2, U13 and Ul4, These Drivers
produce high impedance outputs eontinuously
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except when they are enabled by a low on the
Clear Mode line on input 1 of Ull, Ul2, Ul3
and U14, The Clear Mode input,which is low
whenever the Master Clear button has been
pressed in the Load Freq mode,will produce
a low on the Band Steering Board, 1A1AS8,
which will pull input 1A1A7P1-3 low on the
Memory Board, When this signal is low
Drivers#2 are enabled such that their ground-
ed inputs pass zeros through to their out-
puts and produce lows on all the Memory
Data Inputs to load zeros in all memory lo-
cations. At the same time, the front panel
Frequency Switches would be prevented from
influencing the Memory Data Inputs because
" Drivers #1 would be disabled,

4.3.4,4 CHANNEL SELECTOR SWITCH
INTERFACE DRIVERS (DRIVERS #3)

The Channel Selector Switch Interface Driv-
ers are designated as Drivers #3 in Fig, 4.4

The Channel Selector Switch Interface Driv~
ers includes Hex Bus Drivers U22 and U26B,

These drivers pass the Channel -Selector
Switeh information into the Memory Board
at the same time the Frequency Selector
Switch Interface Drivers pass the Frequency
Switch information into the Memory Board.

This is because Drivers #3, comprised of
U22 and U26B,are enabled by a low on the
Clear Mode input pin 15 of U22 and U26A,

However, just as with Drivers #1, when the
Clear Mode input on 1A1A7P1-63 of the Mem~
ory Board is high, the outputs of Drivers #3

become high impedance preventing the Chan-
nel Selector Switches from influencing the
Memory Addressing Inputs, This action per-
mits the Channel Sweep Inputs seen inFig.4.4
to control the Memory Addressing Inputs
sothat each memory address may be select-
ed in sequence to facilitate the loading of
zeros in all memory locations during the
Clear Mode, -

4,3.4,5 MEMORY BYPASS INTERFACE
DRIVERS (DRIVERS #4)

The Memory Bypass Interface Drivers are
designated as Drivers #4 in Fig.4.4. The
Memory Bypass Interface Drivers are com-
prised of Hex Bus Drivers Ul5, Ul6, Ul7
and U18. Ifinputsl and 15 of U15, Ul16, U17
and U18 are low, the Memory Bypass Inter-
face Drivers will permit the BCD informa-

"tion simultaneously presentboth on their in-

puts and on the Memory Data Inputs to by-
pass the Memory RAMS, U3 through U8,
The outputs of Drivers #4 will appear as
outputs on the Memory Data Output lines
even though they do not originate within the
memories. Inputs 1 and 15 of U15 through
U18 are called Read Freq and Secure, re-
spectively, They originate onthe Band Steer-
ing Board, 1A1A6, and enter the Memory’
Board at 1A1A7P2-75 and 1A1A7P2-77, re-
spectively, Both signals will be low per-
mitting the Memory RAMS to be bypassed if
neither the Read Freq mode nor the Secure
mode are selected via the front panel Fre-
quency Mode Keylock switch, $9, If the radio
is operating in either the Read Freq or the
secure mode, Drivers#4 will be disabled and
the contents of the Memory RAMS, U3-US8,
will instead be present on the Memory Data
Output lines, If the radio is operating in
either the Read Freq or the Secure mode,
then either inputs 1 or 15 of Drivers Ul5
through U18 will be high thus causing their
outputs to become high impedance, Since the
RAM Memory Data Outputs are enabled only
during the Read Freq or the Secure Mode and
are high impedance during the Normal or the
Load Freq mode, the Memory Data Output
lines will contain the BCD Frequency switch
input data during the Normal and the Load

'Freq mode and the BCD Memory contents

during the Read Freq or the Secure mode,

4,3.4.6 MEMORY DISPLAY INTERFACE
DRIVERS (DRIVERS #5)

The Memory to Display Interface Drivers
are designated as Drivers #5 in Fig,4.4.
The Memory to Display Interface Drivers
are comprised of Hex Buffer/Drivers U27,
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U28, U29 and U30, These drivers are al-
ways enabled, They provide output drive
capability for whatever BCD data is found on
the Memory Data Output lines. They send
the BCD data on the Memory Data Output
lines, whether it represents the Frequency
Switch inputs or the contents of Memory, to
the Display Driver Board, 1A1A2, The Mem-
ory to Display Interface Drivers send the 10
MHz, 1 MHz, 100 kHz and 10 kHz Memory
Board output data to the Band Steering Board,
1A1A6, where it drives the two Synthesizer
Steering Networks as well as the Band Con~
verter Circuits, On the Memory Board it-
self, the 10 MHz, 1 MHz and 100 kHz BCD
outputs of the Memory to Display Interface
Drivers provide control inputs to the Synthe-
sizer Programming Converter seen in Fig,
4.4, The Synthesizer Programming Convert-
er changes the 10 MHz, 1 MHz and 100 kHz
BCD output data of the Memory to Display
Interface Driversto Inverted Decimal, Nines
Complement and Tens Complement data for
the 10 MHz, 1 MHz and 100 kHz Synthesizer
inputs, respectively,

4,3.4,7 SYNTHESIZER PROGRAMMING
CONVERTER

The Synthesizer Programming Converter in
Fig.4, 4 changes the 10 MHz, 1 MHz and 100
kHz BCD output data of the Memory to Dig-
play Intertace Drivers to Inverted Decimal,
Nines complement and Tens Complement
data for the 10 MHz, 1 MHz and 100 kHz

Synthesizer inputs, respectively, The 10
MHz Synthesizer Programming Converter is
comprised of Hex Buffer Drivers U21A, U21B
and U21C as well as Nor Gate U20D, The
10 MHz Synthesizer Programming Converter
changes the 10 MHz BCD information found
in the Memory System to 10 MHz Inverted
Decimal Information required by the Syn-
thesizer 10 MHz input, Table4, 1 describes
this conversion,

Note in Table4. 1 that pin 3 of U218 and pin 5
of U21C ecarry BCD information while pin 4
of U21B, pin 6 of U21C and pin 2 of U21A
display Inverted Decimal outputs, The gig-
nal levels on pins 2, 4 and 6 of U21A, U21B
and U21C, respectively, will measure ap-
proximately 12 volts in a radio when a Logic-
cal 1 is indicated, They will measure bhe-
tween zero and 0, 4 volts when a Logical 0 is
indicated, All other signal levels in Table
4,1 are TTL compatinle logic levels,

NOTE

The TTL compatible logic
levels are as follows:

Logical 0 = greater than
0.0 volts but less than 0.8
volts.
Logical 1 = greater than
2.0 volts but less than 5.0
volts.

mm: Trmr— e e mm%
10 MHz
Display U218-3 U21C-5 U20D-13 U21B-4 U21C-6 UZ2T1A-2
0 0 0 1 i 1 0
i 0 ] 0 } 0 1
2 1 0 0 0 1 1

Table 4.1, 10 MHz Synthesizer Programming Converter
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4,3.4,8 The 1 MHz Synthesizer Program-
ming Converter is comprised of Schmitt Trig-
gers Ul9A, Ul19B, U19C and Ul9D as well
as Binary Adder U31, It changes the 1 MHz
BCD information found in the Memory Sys~
temto 1 MHz Nines Complement information
required by the Synthesizer 1 MHz input,
Table 4,2 describes this conversion, In
Table 4,2 all signal levels are TTL com~
patible logic levels,

4,3,4,9 The 100 kHz Synthesizer Program-
ming Converter includes Hex Buffer Driver
Inverters U21D and U21E, Nor Gates U20A
and U20B, Nand Gate U9A and Binary Adder
U32, It changes the 100 kHz BCD informa-
tion found in the Memory System to 100 kHz

Tens Complement Intormation required by
the Synthesizer 100 kHz input, Table 4,3
describes this conversion, All signal levels
are TTL compatible Logical 1's and Logical
0's,

4,3,5,1 The Synthesizer 10 kHz, 1 kHz and
100 Hz inputs require BCD intormation which
is provided by the outputs of Drivers U27,
U28, U29A and U29B, These Driver outputs
also control the 10 kHz, 1 kHz and 100 Hz
displays.

4,3,5.2 Referring again to Fig, 4.4 , the
Memory Board Block Diagram, note that
portions of the system are enabled or dis-
abled at certain times depending on the mode -

BCD Inverted BCD Nines Complement
1 MHz JUISA|UT9B | U19C | UI9D | U1SA | UT19B |U19C | UT9D | U3I U3l U3l [ U3l
Display| Pin 1} Pin 3| Pin 5 Pin 9| Pin 2| Pin 4iPin 6{Pin 8| Pin 10{Pin 13} Pin 1{Pin 4
0 0 0 0 | O 1 i 1 1 1 0 0 1
1 0 0 0 ] 1 1 1 0 1 0 0 0
2 0 0 i 0 i i 0 i 0 1 1 i
3 0 0 1 1 1 i 0 0 0 1 1 0
4 0 1 0 0 1 0 i i 0 i 0 1
5 0 1 0 1 1 0 i 0 0 1 0 0
6 0 ] 1 0 1 0 0 1 0 0 i 1
7 0 1 i 1 1 0 0 0 0 0 1 0
8 1 0 0 0 | 0 i 1 1 0 0 0 1
9 1 0 0 1 0 1 i 0 0 0 0 0

Table 4.2 1 MHz Synthesizer Programming Converter
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selected by the Frequency Control Mode Key
switch, The numbered drivers in Fig, 4,4,
will define the paths of signals in the follow-
ing mode descriptiouns,

4,3.5,3 NORMAL MODE

With the Keyswitch in the Normal position,
Drivers #1, #4 and #5 are enabled, This
allows data from the Frequency Selector
switches to control the synthesizer and the
displays. The Read Freq + Secure line is
high, so the memory output disable (O, D,)
input is high, placing the memories in the
high impedance (disabled) output state. The
synthesizer frequency is controlled by the
front panel Frequency Selector switches

through the Synthesizer Programming Con-
verter,

4,3,5,4 LOAD FREQ MODE

In the Load Freq mode, Drivers #1, #4 and
#5 are enabled, The memory outputs are
disabled due to the Read Freq + Secure input
being high, In the Load Freq mode the radio
is disabled, The memory address locations
are selected by the Channel selector switches
through Drivers #3,which are enabled, The
frequencies to be programmed into memory,
and the displayed frequencies, are controlled
by the front panel Frequency switches, The
Load XMT and L.oad RCV pushbuttons are
depressed inturn to exercise the Write mem-
ory input line and store the frequency inform-
ation in memory,

BCD Inverted BCD Tens Complement
100 kHz|U21D | U21E | U20A | U20B | U21D | U21E | U20A | U20B [USA JU32 uU32 U32 1uU32
Display |Pin 2| Pin 11| Pin 2| Pin 5{Pin 8| Pin 10|Pin 1{Pin 4{Pin 6| Pin 10! Pin 13| Pin 1 {Pin 4
i 0 0 0 0 'g"""'“""] ] ] ] 0 0 0 0 0
1 0 0 0 ] ] ] ] 0 1 ] 0 0 ]
2 0 0 ] 0 | ] 0 | ] ] 0 0 0
3 0 0 ] ] ] 1 0 0 ] 0 1 1 ]
4 0 | 0 0 1 0 ] ] 1 0 1 ] 0
5 0 ] 0 1 1 0 ] 0 ] 0 ] 0 ]
6 0 1 ] 0 ] 0 0 ] ] 0 ] 0 0
7 0 ] 1 1 ] 0 0 0 ] 0 0 ] 1
8 ] 0 0 0 0 ] ] ] ] 0 0 1 0
9 ] 0 0 1 0 1 1‘ 0 ] 0 0 0 ] &

Table 4.3 100 kHz Synthesizer Programming Converter.
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4,3,5,5 READ FREQ MODE

In the Read Freq mode, Drivers #3 and #5
are enabled, The frequencies previously
programmed into memory are selected by the
Channel Selector switches, The synthesizer
and the display are controlled by the memory
outputs which are enabled due to the Read/
Write memory input being high, The Receive
frequency is displayed. Whenthe transceiver
is keyed,'the Transmit frequency is displayed,

4,3,6,6 SECURE MODE

In Secure mode, Drivers #3 and #5 are en~
abled in the same manner as in the Read
Freq mode, However, since the Secure Sig-
nal on the Band Steering Board is low, this
forces pin2 of 1A1A2P2low, blankingthedis-
play with the exception of the decimal point,
The Channel Selector switches are opera-
tional since Drivers #3 are enabled,

NOTE

All connections labeled RE-

MOTE are physically instal-
led and arve intended for a
posstble future applica-
tion.

4,3,5,7 LOW POWER ENABLE

The Low Power Enable circuit places the
memoriesin the standby, or low power mode
of operation, Thisis accomplished by bring=-
ing the CE2 RAM inputs, which are found on
pin 17 of U3B through U8B, to a low state,
thereby forcing the outputs of the RAMS to a
high impedance state and the RAMS them-
selves to alow power standby condition, This
is done when the transceiver is turned off
causing Unregulated voltage at 1A1A7 P1 pin
78 to begin to decay, As the Unregulated
voltage decays, the voltage drop across re-
sistor R6 decreases proportionately while

the voltage across Zener Diode CR1 remains '
constant, Eventually, as the Unregulated
voltage continues to drop, no voltage drop
exists across R6 as the base of Q1 reaches
5 volts while the voltage across CR1 remains
constant at approximately 2 volts, Conse-
quently, as the Unregulated voltage drops
further, the emitter to base voltage on Q1
gtarts to decrease until it is no longer great
enough to sustainQ1lin the on state, Q1 turns
off permitting R1 to apply a ground to the CE2
inputs of the RAMS, thus placing the RAMS in
a disabled condition, As the Unregulated
voltage decreases beyond this point, the 5
volts starts to follow it to ground until the
only voltage on the Memory Board is the
Battery Voltage on pin 22 of each RAM, This
is because as the Unregulated voltage de~
creased after the transceiver was turned off,
pin 73 0f 1A1A6P2 on the Band Steering Board
went low, switching @15 of the Band Steering
Board on and allowing battery power to be
applied to the Memory Power bus, pin 22 of
Memory Board 1A1A7P2, Due to the decay
time-constant of the front panel power sup-
ply, the CE2 input of each memory RAM is
switched low by Q1, turning off the memory
RAM's before the Memory Board 5 volts
starts to decay,

This timing sequence is necessary to pre-
vent alteration of the information previously
programmed in the memory systemwhen the
transceiver is turned off,

When the transceiver is turned on, the Un-
regulated voltage and the 5 volt power supplies
starttorise to their normal operating levels,
As this occurs, pin 73 of 1A1A6P2 on the
Band Steering Board rises and turns off Q15
of the Band Steering Board 1A1A6, disconnect-
ing the battery supply from the memories
and permitting the 5 volt transceiver supply
voltage to forward bias CR8 of the Band Steer-
ing Board and assume support of the memory
power on 1A1ATP2-22 of the Memory Board.
Simultaneously, the Unregulated voltage at
1A1A7P1-78, and the 5 volt supply at
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1A1A7P1-1 rises, The 5 volt supply turns
Q1 on as the Unregulated voltage rises high
enough with respect to the radio 5 volts to
produce a turn on voltage drop from emitter
to base of Ql after the drop across Zener
Diode CR1 isg satisfied, When @1 switches

on, the Unregulated voltage would be applied

to CE2 input of the RAMS through CR1, Q1
and voltage divider R2 and R1, However,
this point is held low by buffer UL0A until
sufficient positive going voltage at Ul9F pin
13 causes its output to switch low and U19E
pin 10 to turn on allowing CE2 to go high,
changing the memories from standby to oper-
ating mode. This switching sequence is nec~
_essary to prevent alteration of information
stored in the memories when the transceiver
is turned on. The signal at U19E, pin 10, is
presented also to the input of Driver U10B,
The output of Driver Ul0B which is pin 4 is
the source of the PWR CLEAR signal pro-
duced at Board output 1A1A7P1-65, This
does mnot go high for approximately half a
second or until the voltage on Schmitt trigger
Ul9F pin 13 becomes high as a result of the
slow time constant charge of capacitor C9
through R24, When UI9F pin 13 switches
high, U19F pin 12 switches low forcing U19E
pin 10 to switch high and permitting the out-
put of Ul0B, pin 4, to switch high after all
the radio turn on transients have died out.
This PWR CLEAR signal is used to disable
certain critical areas of the Memory System
until the power up transients decay, Diode
CR3 and Resistor R23 are used to rapidly
discharge C9 into the 5 volt supply as it de-
cays, Thisis done so that C9 is quickly dis-
charged and ready to produce the next PWR
CLEAR signal in the event the radio is quick-
ly turned on again,

'4.4 RECEIVER

The receiver electronics are divided among four
printed circuit boards: VHF MIXER (1A3A1), IF/
FILTER (1A3A2), AUDIO (1A3A4), and SPEAK-
ER DRIVER (1A1AT1). The first three boards are
interconnected by plugging into the RECEIVER/
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EXCITER MOTHER BOARD,
SPEAKER DRIVER is located on the front panel.
The block diagram is shown in figure 4.7,

4,4.1 GENERAL

Received signals are first passed through a band
pass filter network in the filter module, then are
fed into an !l pole high pass filter on the VHF

mixer board, This filter is a very sharp cut off

broadcast band rejection network., The signal is .

then amplified and mixed in a balanced mixer
with the first local oscillator, providing an out-
put on 91.25 MHz.

In addition to 91.25 MHz, the mixer output con-

tains several other significant mixing products, but
because of the high frequencies involved they are
separated in frequency from 91.25 MHz by a rel-
atively large amount. The unwanted products are
removed by passing the mixer output through a
narrow band 91.25 MHz crystal filter. The result

ing 91.25 MHz signal is then amplified and mixed /

again in another balanced mixer with the second
local oscillator (80.75 MHz), which yields an out-
put at 10.5 MHz. High frequency products from
this mixing are removed by a low pass filter.

The 10.5 MHz LF. signal is amplified, then fed to

a diode gating network which selects the upper
sideband filter (USB), lower sideband filter (LSB),
or amplitude modulation filter (AM). These filters
determine the receiver’s bandwith and reduce the
interference from adjacent channels. The filtered
LF. signal is passed through another diode gate,
then is highly amplified in two integrated circuit

LF. amplifiers. The output of the second I.F. am-

plifier is coupled to a product detector when rec-
eiving sideband signals and to a fixed amplifier and
an envelope detector for receiving amplitude mod-
ulated signals, The fixed amplifier also feeds into
the AGC detector which develops a D.C. voltage
proportional to the received signai amplitude. The
AGC voltage is amplified and used to control the
voltage gain of the RF amplifier and the two
integrated circuit L.F. amplifiers.

The product detector combines the 2nd IF. sig-
nal with the 3rd local oscitlator (10.5 MHz), giving
an audio signal which reproduces the original trans-
mitted audio. The audio is fed to a 600 ohmline

(1A3AS5). The - |




SUNAIR GSB-900SC

driver and to a fixed audio amplifier. The envelope
detector detects the amplitude of the received
“signal renroducing the audio on a transmitted AM
signal. The resultant audio is also fed to the 600
ohm line driver and to the fixed audio amplifier.

The output of the fixed audio amplifier is con-
nected to the VOLUME control, then to the speak-
er driver (located on tie front panel), which sup-
plies up to five watts of audio to the speaker.

The AGC voltage also is used to vary the current
through the front panel meter to give a visual in-
dication of relative signal strength received.

The front panel RF GAIN control acts to vary the
gain of an amplifier which shuts back the AGC
voltage, reducing the gain of the RF amplifier and
the two integrated circuit LF. amplifiers. This
greatly reduces background noise when receiving
. strong signals.

The following subparagraphs describe circuit oper-
ation of the individual circuits by printed circuit
board.

44.2 VHF MIXER BOARD —1A3Al

Figure 5.18 consists of a front view (component

side) and a rear view (foil side) plus a schematic of”

the VHF MIXER printed circuit board. in addition
a complete parts list is provided on the reverse side
of the fold out page. '

44.2.1 BROADCAST FILTER

The R.F. input signal appears on pin 15 of 1A3A1l-
P1, and is passed through the broadcast band filter
network, starting witlii C9 and ending at C13, to
stepup transformer T1, which matches the R.F.
amplifier (Q2) input impedance to the 50 ohm
characteristic impedance of the broadcast band
filter.

44.2.2. RF AMPLIFIER

The R.F. amplifieris a dual gate MOSFET with pro-
tection diodes built into the input gate to prevent
bumout under overtoad. The inpuit signal is applied
to gate 1 and the amplified signal is taken from the
drain through transformer T3. The source (gate |

through R&) is biased positively by 3.6V to in-
crease the dynamic gain range when Gate 2 volt-
age is varied, The 40673 transistor can now be
practically cut off when gate 2 voltage is taken to
zero. Gate 2 derives its voltage from the automatic
gain control (AGC) line, which varies between +8V
at no signal to approximately +2V for an ex-
tremely strong signal.

The output of T3 passes through diode CR3 to the
input of the balanced mixer. Since the +I2R
voltage is +12V during receive (and ground during
transmit) and the +12T voltage is ground during
receive (and +12V during transmit), diode CR3 is
switched on (conducts) by the voltage on T3,
through the mixer, and R14 to the +12T line
(which is at ground potential). Likewise, diode
CR1 is turned off during receive and has no effect
on the operation.

4.4.2.3 1st LO AMPLIFIER AND BALANCED

MIXER

Local oscillator number 1 is injected at pin 18 of
1A3A1-P1 into amplifier Q5. The amplified L.O. is
applied to the balanced mixer pin 8. The injected
R.F. signal at pin 1 now mixes with the L.O. signal
to provide several outputs, one of which is 91.25
MHz. The balanced mixer is used to minimize the
number of mixing products because of its inherent
ability to virtually eliminate the even harmonics of
the mixing frequencies and their sums and dif-
ferences, as well as the mixing frequencies them-
selves. Therefore, the primary mixer output is L.O.
number 1 plus the R.F. signal and L.O. number !
minus the RF signal. L.O. number | frequency is
variable between 92.85 MHz and 121.25 MHz,
corresponding to 1.6 to 29.999 MHz selected by
the front panel frequency dials, In the GSB-900SC
the difference frequency is selected and a first LF.
of 91.25 MHz was picked to minimize spurious
frequencies within the transeiver. Note that at the
lowest frequency of operation, 1.6 MHz, the sum
and difference frequencies in the mixer output are
3.2 MHz apart making it a simple task to remove
the sum frequency with a narrow band crystal
filter.

For instance, if the received signal is on 10,000
MHz, the first L.O. frequency is 101.25 MHz,and
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Figure 4.7 GSB~9005C Transceiver Block Diagram
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shows a schematic of the DC relay control circuit.
It is basically a voltage regulator which supplies
12VDC to relay 1A8K?2 regardless of input voltage,
13V or 26V. Diode CR2 prevents energizing of the
_circuit if the polarity of the input voltage is incor-
rect. This prevents damage to the D.C. inverter. -

The oscillator transistors, Q1 and Q2, are physi-
cally located on the power supply heat sink at the
rear of the transceiver, and are mounted in a line
directly beneath the 28VDC regulator transistor,
1A6-Q101 (See Figure 3.2). The DC relay and con-
trol circuit are located on a bracket attached to the
front of the recciverfexciter assembly (See Fig-
ure 5.7

4.8 FILTER MODULE 1A5

A block diagram of the filter module is given in
Figure 4,9, The filter module consists of four
printed circuit boards: odd channel filter board,
even channel filter board, receive filter board, and
motor control board. Figure 5.27 shows the posi-
tion of each board within the module enclosure,
An arrow has been etched into each board as an
aid in keying all boards together.

4.8.1 GENERAL

The filters are arranged to provide low pass fil-
tering in the transmit mode and band pass filtering
in the receive mode by switching in high pass filters
during receive mode only. Therefore, only the '
transmit low pass elements must handle 100 watts
of power and the high pass receive elements utilize
smaHl low power inductors. The low pass and high
pass filters are all 5 pole elliptical design with an
ultimate attenuation of 40db. This -attenuation is
added to that normally present in the RF power
amplifier to give excellent harmonic attenuation.
Because of the requircd size of the transmit filter
inductors, these filters have been divided among
two boards: odd channel filters. 1.3.5, and 7, and
even channel filters 3, 4, 6, and 8. Figure 4.9
shows filter band numbers and their frequency
ranges.

The bands are automatically selected by the front
panel digital frequency control switches.

Schematic diagrams of the filter boards are given in
Figures 5.29, 5.30, and 5.31. Note that unused
filters are shorted topether and taken to ground
through 10 ohm resistors. This effectively “de Q's™

+DC INPUT wefmmmmmmmnl

1ABQI

IABRI TIP32A

3.80
AP

{ABCR2

+DC INPUT '

FROM
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| ©
8 T/ 5 TO DC
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,_,}0/|/c‘3 IABA2
|

TO DC
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1ABCR3 |ABCR4

e

~DC INPUT B

IABR2
2.2K

|A3CR5§

LABA 2K1
g IABKZ2

Figure 4.8 D.C. Relay Control Circuit
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BAND NUMBER

FREQUENCY RANGE

1

bW

oo 1 O b

1.6 to 1.9999 MHz
2.0 to 2.9999 MHz
3.0 to 3.9999 MHz
4.0 to 5.9999 MHz
6.0 to 8.9999 MHz
9.0 to 12.9999 MH=z
13.0 to 19.9999 Mz
20.0 to 29.999% MHz

Table 4.4 Filter Module {1A5) Filter Band Numbers & Frequency Range Table

The +12VDC is applied through the switch S1 to
the top of K! andtopin [ on IC Ul. Ul is a timer
‘set for approximately 120ms. After 120ms, U] has
a positive output on pin 6 causing Q4 to conduet.
This causes the relay, K1, to be energized, in turn
energizing the motor, Bl, causing the open seeking
wafer S1 to rotate until it finds the band line with
the +12VDC, At this point the circuit is broken
and the relay drops out, shorting out the motor.
This provides dynamic braking which stops the
motor very rapidly, preventing excessive overshoot.
Capacitors Cl1 and C2, and inductor L1 form a
hash filter to remove brush noise from channeling
motor.

4.83 VOLTAGE ALC DETECTOR

The voltage ALC detector consists of a resistive
vottage divider R25 and R206, an RF detector
CRI17. and emitter followers Q2 and Q3. This
combination provides an extremely fast and respon-
sive ALC. The detector output drives the emitter
followers to charge capacitor (28, which dis-
charges through R24. The decay is long enough
to eliminate the audio modulation from the ALC
line. Capacitor C24 is adjusted to provide optimum
ALC performance over the complete frequency
range of the transceiver.

4.8.4 ACC DETECTOR

The ACC detector derives its output by rectifying

b4-44

the voltage at the antenna connector with diode
CR6 and diode CR12. The voltage is decreased
by resistors R4 and R35. This detector has a fast
rise and fast decay time at this point, so it is nec-
essary to increase the time constant to maintain a
constant carrier level.
located on the sideband generator board.

4.8.5 OUTPUT DETECTOR

The output detector CR5 samples the transmit
output voltage at the antenna terminal and pro-
vides a relative power output signal to the front
panel meter when the coupler control panel is not
used.

4.8.6 KEY LINE

Relay K2 is used in conjunction with relay 1 A8K1
to key the transceiver to transmit mode. A sch-
ematic of the keying circuit is shown in figure
4.10.Note that if an interlock feature is required
with auxiliary equipment, the jumper between
1A8J4-n and 1A&8J4-p may be removed and the
interlock performed in the auxiliary equipment,

Whenever the keyline is grounded and the band

channeling motor is not running, reiay K2 is en-.

ergized. This switches the RF power amplifier to
the low pass filter input, applies +28 VDC to the
power amplifier bias circuit and then keys relay
IA8KI1. Relay TABKI switches the low voltage

This averaging network is .
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4.8 FILTER MODULE 1Ab

A block diagram of the filter module is given in
Figure 4.9. The filter module consists of four
printed circuit boards: odd channel filter board,
even channel filter board, receive filter boards, and
RF Detector board. Figure 5.27 shows the posi-
tion of each board within the module enclosure.

4.8.1 GENERAL

The filters are arranged to provide low pass fil-
tering in the transmit mode and bandpass filtering
in the receive mode by switching in high pass filters
during the receive mode only. Therefore, only the
transmit low pass elements must handle 100
watts of RF power and the high pass receive
elements can utilize smaller low power inductors.
The low pass and high pass filters are aill dual
section eliptical design with an ultimate attenua-
tion of 40db. This attenuation is added to that
normally present in the RF power amplifier to give
excellent harmonic attenuation. Because of the
required size of the transmit filter inductors,
these filters have been divided among two boards:
odd channel filters, 1,3,5, and 7 and even channel
filters «%‘4,6, and 8. Table 4.4 shows filter band
numbers and their frequency ranges.

The bands are automatically selected by the front
panel digital frequency control switches.

The transmit filters are switched by special high
voitage reed relays energized by +12VDC on the
selected band line. The receive filters are switched
by pin diodes to preserve the excellent cross
modulation characteristics of the receiver. The
appropriate filter is selected by +12VDC on the
selected band line. Only the correct input and
output diodes are turned on, with the selecting
voltage reverse - biasing the other diodes, tuming
the unwanted filters off. Schematic diagrams of
the filter boards are given in Figures 5.29, 5.30,
and 5.31.

4.8.2 RF DETECTOR BOARD
Refer to Figure 5.28

The RF Detector board (1A5A4) incorporates
the voltage ALC detector, the ACC detecior, the
output level detector and a circuit to break the
keyline whenever a filter band is changed. This
latter circuit protects the reed relays whenever
the frequency band is changed while the trans
mitter is keyed.

+DC INPUT sl

1ABRI s
TIP32A

+DC INPUT 1ABCR2 390

FROM v

701/04__
8 Gﬁ )
90/‘/06

l

|

t

TO DC
poee INVERTER
1A6AZ

70 DC
INVERTER
ENABLE RELAY
{AGAZKI

POWER SWiTCH

{}7
&

IABCR3 IABCR4
1

AAA
YYYy

2.2K

{ABR2

IABCRSI

% |1ABK2

~-DC INPUT B

Figure 4.8 D.C. Relay Control Circuit
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BAND NUMBER

FREQUENCY RANGE

1

co =1 O tn B W N

1.6 to 1.9999 MHz
2.0 to 2.9999 MHz
3.0 to 3.9999 MH:z
4.0 to 5.9999 MH:z
6.0 to 8.9999 MHz
9.0 to 12.9999 MH:z
13.0 to 19.9999 MH:z
20.0 to 29.9999 MHz

Table 4.4 Filter Module (1A5) Filter Band Numbers & Frequency Range Table

B ‘P

Channeling is accomplished by applying +288BC -

to any of the band control lines. This applies a
positive going DC pulse through the pulse forming
networks into the base of Ql. This energizes
reed relay K1 which breaks the keyline so the
band switching relays do not make or break with
the transmitter keyed. The selected band then
switches via reed relays on the even channel or
odd channel board. After a delay of approximate-
ly 50 usec, relay K1 drops out-allowing the keyline
to function. (A band change requires approximate-
ly 50 usec to accomplish.)

4.8.3 VOLTAGE ALC DETECTOR

The voltage ALC detector consists of a resistive
voltage divider R7 and R9 RF detector CR15, and
emitter followers Q2 amd Q3. This combination
provides an extremely fast and responsive ALC.
The detector output drives the emitter follower
to charge capacitor C15 which discharges through
R18. The decay time is long enough to eliminate
the audio modulation from the ALC line. Capaci-
tor Cl2 is adjusted to provide optimum ALC
performance over the complete frequency range
of the transceiver.

4.8.4 ACC DETECTOR

The ACC detector derives its output by rectifying

444

the voltage at the antenna connector with diode
CR16 and diode CR18. The voltage is decreased
by resistors R8 and R10. This detector has a fast
rise and fast decay time at this point, so it is nec-
essary to increase the time constant to maintain a
constant carrier level. This averaging network is
located on the sideband generator board.

48,5 OUTPUT DETECTOR

The output detector CR14 sampies the transmit
output voliage at the antenna terminal and pro-
vides a relative power output signal to the front
panel meter when the coupler control panel is not
used.

4.8.6 KEY LINE

Relay K2 is used in conjunction with relay 1A8K1
to key the transceiver to transmit mode. A sch-
ematic of the keying circuit is shown in figure
4.10,Note that if an interlock feature is required
with auxiliary equipment, the jumper between
1A8J4n and 1A8J4-p may be removed and the
interlock performed in the auxiliary equipment.

Whenever the keyline is grounded and the band
channeling motor is not running, relay K2 is en-
ergized. This switches the RF power amplifier to
the low pass filter input, applies +28 VDC to the
power amplifier bias circuit and then keys relay
1A8K1, Relay 1A8K! switches the low voltage

p—
B Y

o
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from receive to transmit (grounds +12R and
energizes +12T), and switches the front panel met-
er from “S” meter to output monitor.

4.8.7 REFLECTED POWER DETECTOR

‘the Reflected Power Detector provides an ALC out-
put proportional to reflected power (VSWR) to pro-
tect the RF power amplifier. If the VSWR is less
than 2 to 1, no ALC action is generated. As the

VSWR increases above 2 to 1, the ALC voltage
increases and reduces system gain, keeping the PA
dissipation within safe limits.

4.9 METER PANEL 1A2

A schematic diagram of the meter panel is shown
-in Figure 5.11. The meter panel is used on GSB-
9008C transceivers which do not require an
antenna coupler. The meter reads recéived signal
strength in “S” units in the receive mode, and
relative forward power output in the transmit
mode.

If a control panel is installed in lieu of the meter
panel, refer to the appropriate manual for opera-
tion and maintenance.
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from receive to transmit (grounds +12R and
energizes +12T), and switches the front panel met-
er from “S” meter to output monitor.

4.8.7 REFLECTED POWER DETECTOR

‘The Reflected Power Detector provides an ALC out-
put proportional to reflected power (VSWR) to pro-
tect the RF power amplifier. If the VSWR is less
than 2 to 1, no ALC action is generated. As the

"VSWR increases above 2

to 1, the ALC voltage
increases and reduces system gain, keeping the PA
dissipation within safe limits,

4.9 METER PANEL 1A2

A schematic diagram of the meter panel is shown
in Fipure 5.11. The meter panel is used on GSB-
900SC transceivers which do not require an
antenna coupler. The meter reads received signal
strength in “‘S” units in the receive mode, and
relative forward power output in the transmuit
mode.

If a control panel is installed in lieu of the meter
panel, refer to the appropriate manual for opera-
tion and maintenance.
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SECTION 35
MAINTENANCE AND REPAIR

5.1 GENERAL

This section provides test procedures for routine
maintenance and evaluation of overall performance.
A fault analysis table is included to aid the repair-
man in isolating a fault to the defective module or
subassembly. Also included in this section are
module removal procedures.

5.2 PREVENTIVE MAINTENANCE

The equipment should be periodically inspected
internally forloose or damaged components, kinked,
frayed, or broken wires and loose hardware, All
cable connections should be checked for proper
mating.

5.3 COVER REMOVAL

To remove the top and bottom cover from the
equipment perform the following steps (See Figure
5.1).

a, Remove the Phillip’s screws at the rear of
each cover.

b. Unsnap the two fasteners on each side of the
equipment for each cover and pull the cover up
and back from the front panel.

Figure 5.1 GSB-900SC Cover Disassembly

5.4 PERFORMANCE TEST

The following tests will provide overall performance
data on this equipment as well as aid in determining
specific problems or a deterioration in performance.

5.4.1 TEST EQUIPMENT

The following test equipment or equivalent is
required to perform the following procedures:

a. RF Signal Generator — Wave Tek Model 3001
1-520 MHz
b. VIVM—HP model 410 C

¢. Dummy load, 50 ohms @ 150W-~Bird
model 8135

d. Coax Tee connector—HP 11042 A
e. Audio VTVM—-HP mode! 400 D

f Oscilloscope, 100 MHz Bandwidth—Tektronix
4658

g, VOM—Simpson model 260 (20K ohms/volts)

h. 100 Watt Wattmeter—Bird model 43

. RE Voltmeter—Boonton model 92C with both
open circuit probe tip and 50ohm BNC adap-
ter 91 8A

j. Frequency Counter—Systron Donner model
6242 A Joption 12

k. DC Power Supply ~0-40 VDC, 12 A Hewlett
Packard Model 6268B

{. Spectrum Analyzer (optional)

HP 141T Display Section
HP 8554B RF Section
HP 8552A IF Section.

5~1
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5.4.2 PRELIMINARY

a. Comnect AC power cable to rear panel
connectorJ3andito g 115 AC, 50 to 60 Hz, 1 phase
power source {or 230 VAC, if a 230 VAC power
cable is used),

b. Using the coaxial cable, connect the if signal
generator, paragraph 5.4.1 jtem A, to the rear
panel antenna connector, J1.

C. Set front panel controls to the following
positions listed in Table 5.1,

Refer to Figure 5.8 for Front Panel wiring and
Figure 5.10 for Main Frame wiring diagrams with
their appropriate parts lists,

RF GAIN Control
XMIT GAIN Control
DIMMER Control
VFO Control
VOLume Control

SWITCH or CONTROL POSITION
FREQUENCY Switches 01,6000 MHz
FREQUENCY Control Mode
Keyswitch Normal
MODE Switch LSB

Fully Clockwige

Fully Counter Clockwige
Fully Counter Clockwise
PUSH IN

Fully Counter Clockwise

Table 5.1 Front Panel Control Test Positions

e,
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5.5.1.2 FREQUENCY CODING

The following tables (5.2 thru 5.8 ) are provided to assist in making the preliminary checks described in
this section,

—
- X1A4AS5 Pin Numbers (Function)
10 MHz DIAL :
18(Band “0” Command) |17(Band“1 "Command) | 16(Band “2”Command)
0 0 1 1
1 0 |
2 1 1 0

L A 0" indicates short circuir to

NOTE

2. A “I”indicates open circuir to

3. All readings taken with VCO

1. A “0”indicates short circuir to

chassis ground chassis ground {144A45) disconnected from
XIA445
Table 5.2 10 MHz Switch
X1A4A4 Pin Numbers (Function)
! MHz DIAL i H 8 7
(291 MHz) (21 1 MHz) (22 1 MHz) (2% 1 MH2)
0 1 0 0 1
1 0 0 0 i
2 1 1 i 0
3 0 i 1 0
4 1 0 i 0
5 0 0 1 0
6 1 i 0] 0
7 0 1 0 0
8 1 0 0 0
9 0 0 0 0
NOTE

2. A “I”indicates open circuit to
chassis ground

3. Al readings taken with VHF
Divider { 144A4) disconnected
fromX1A4444,

chassis ground

Table 5.3 1 MHz Switch
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X1A4A4 Pin Numbers (Function)
100 kHz DIAL
4 5 D E
(23100 kHz) (22 100 kHz) (21 100 kHz) (29100 kHz)
0 0 0 0 0
1 1 0 0 1
2 1 0 0 0
3 0 i 1 1
4 0 | i 0
5 0 1 0 1
6 0 I 0 0
7 0 0 1 1
8 0 0 1 0
9 0 0 0 I
NOTE

1. A “07 indicates short circuit to

2 A “1”indicates open circuit to

3. All readings taken with VHF

chassis ground chassis ground Divider { 144A4) disconnected
from X1A4A4
Table 5.4 100 kHz Switch
ANt
X1A4A2 Pin Numbers (Function)
10 kHz DIAL R Is 14 S
(2310 kHz) (2210 kHz) (2710 kHz) (2° | kHz)

! e
0 0 0 0 0
I 0 0 0 |
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
) 0 1 1 0
7 0 I 1 |
8 1 0 0 0
9 1 0 0 |

NOTE

1. A "0 indicates short circuit to
chassis ground

2 A “1” indicates open circuit to
chassis ground

3. All readings taken with Low Digit
Generator (1444 2) disconnected
Jfrom X 14444

Table 5.5 10 kHz Switch
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X1A4A2 Pin Numbers (Function)
1 kHz DIAL
N 13 12 P
(231 kHz) (22 1 kHz) (2" 1 kHz) (291 kHz)
0 0 0 0 0
1 0 0 0 1
2 0 0 I 0
3 0 0 l 1
4 0 1 0 0
5 0 1 0 |
6 0 i 1 0
7 0 1 1 |
8 1 0 0 0
9 1 0 ] I
NOTE
1. A “07 indicates short circuit to 2 A “1”indicates open circuit to 3. All readings taken with Low Digit
chassis ground chassis ground Generator { 144A2) disconnected
from X1A4A2
Table 5.6 1 kHz Switch
X1A4A?2 Pin Numbers (Function)
100 Hz DIAL
L 11 10 M
(2;100Hz) (22300 Hz) (21 100 Hz) (29100 Hz)
0 0 0 0 0
1 0 0 0 1
2 0 0 | 0
3 0 0 ] 1
4 0 | 0 0
5 0 1 0 1
6 0 1 | 0
7 0 1 | i
8 I 0 0 0
9 | 0 0 |
NOTE
L A “0” indicates short cireuit to 2 A “I”indicates open circuit to 3. All readings taken with L ow Digit
chassis ground chassis ground Generator { 1A4A 2} disconnected
from X 1A4A2

Table 57 100 Hz Switch

o
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[ H.F. VCO (Low Digit Coarse Steering)

1A1A6F1 pin 9
10 kHz DIAL VOLTS

3.50
3.85
4.15
4.55
4,95
5.40
5.90
6.40
7.00
7.70

Lo 1N R W — O

II VHF VCO (VCO Coarse Steering)

VOLTS
0 1.37
1 1.78
2 2.18
3 2.75
4 3.31
5 4.12
6 4.93
7 6.15
8 7.85
9 9.56
NOTE

All voltages above measured with
20,000 ohmyvolt meter. Variations
of +5% are permissable

Table 58 Coarse Steering Voltage Readings
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5.8 MODULE REMOVAL

This section provides Special test information and
module removal instructions,

5.8.1 REMOVAL OF FILTER MODULE-1A5

5.8.1.1 Disconnect all cables from the motor con-~
trol board (1 power connector, 3 coax
connectors),

5.8.1.2 Turn transceiver upside down and remove
four screws holding filter module,

5.8.1.3 To remove filier assembly from its case,
remove four flathead screws around case
periphery and pull assembly out from
the case.

5.8.2 FRONT PANEL REMOVAL

To remove the front panel from the transceiver:

a) Remove bottom covers from
EXCTR and SYNTH compartments,
b) Carefully disconnect the mother board
cotnectors (1A1P2 on the RCVR/EXCTR side
and 1A1P3 on the SYNTH side),

¢) Disconnect the two connectors that plug
into the top of the transceiver chassis (1A1P1
and 1A1Pg),

d) Remove the three rear screws from each
front panel away from the rest of the unit,

e) To replace the front panel, reverse the
above procedure, being careful not to kink,

the RCVR/

break, or pinch wires, particularly around
the digital switches,

5.8.2,1 MEMORY SYSTEM MOTHER
BOARD ASSEMBLY 1A1A5

The Memory Board and Band Steering Board
are interfaced to the radio and front panel hy
aprinted circuit Mother Board using connect-
ors 1A1P7 and 1A1P8, Connections 1A1P7,
pin 1-80, and 1A1P8, pins 1-80, are each
made to the Mother Board by means of sev-
eral connector strips of different sizes, Cor-
rect placement of the strips and wire color
coding is shown in Figure 5,1C, Care should
be usedin connecting the strips to the Mother
Board so that pin damage does not result,
In the event that the Mother Board Assembly
requires removal, note that proper orienta-
tion of the hoard is labeled to show which
comnector should face the Radio and which
connector should face the Front Panel,

5.8.2.2 FREQUENCY CODING

NOTE

To test frequency eoding,
the FREQUENCY MODE KEY-
LOCK SWITCH  must be in
the NORMAL position. "ot
indicates ground, "IL" {n-
dicates open civeuit,

TATA7P2 1A1A2 Ut
10 MHz Dial | Pin16  Pin8  Pin14 | pini Pin 7
0 0 1 1 0 0
1 1 0 ] 0 1
2 ] i 0 1 0

Table 5.9 Frequency Coding

P
i

|

SUNAIR 65B-900sc] |
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|
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s Drot TAIA7P2 TATAZ U2
Pin18  Pin20 Pin24  Pin26 | Pin6  Pin2 Pinl  Pin7
0 ] 0 0 1 0 0 0 0
] ] 0 0 0 0 0 0 ]
2 0 ] ] ] 0 0 ] 0
3 0 ] ] 0 0 0 ] ]
4 0 i 0 : 0 1 0 0
5 0 1 0 0 0 | 0 i
6 0 0 1 ] 0 ] ] 0
7 0 0 ] 0 0 ] ] ]
8 0 0 0 1 ] 0 0 0
9 0 0 0 0 ] 0 0 1
100 kHz Dial|  pi 6 pin ;A]A}Z:Dnzw Pin12 | Piné  Pin ]ZMAZPLi}r?I Pin7
0 0 0 0 0 0 0 0 0
] i 0 0 i 0 0 0 1
2 ] 0 0 0 0 0 i 0
3 0 | i ] 0 0 ] 1
4 0 1 i 0 0 ] 0 0
5 0 i 0 ] 0 1 0 ]
6 0 ] 0 0 0 ] ] 0
7 0 0 ] 1 0 ] ] I
8 0 0 1 0 ] 0 0 0
9 0 0 0 ] ] 0 0 ]

Table 5.9 Frequency Coding (Con't.) -
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10 kHZ Dial TAIA7P2 1ATA2 U4
Pind3 Pindl Pin39 Pin27 [Piné  Pin2  Pinl  Pin7
0 0 0 0 0 0 0 0 0
1 0 0 0 1 0 0 0 1
2 0 0 ! 0 0 0 1 0
3 0 0 1 1 0 0 1 1
4 0 1 0 0 0 1 0 0
5 0 1 0 1 0 1 0 1
6 0 1 1 0 0 1 1 0
7 0 1 1 ] 0 1 1 1
8 1 0 0 0 1 0 0 0
9 ] 0 0 1 1 0 0 i
VkHz Dial | p;s51 piy 49]A]Ag;247 Pin45  [Piné  Pin ;AIAQP:% Pin 7
0 0 0 0 0 0 0 0 0
] 0 0 0 1 0 0 0 T
2 0 0 1 0 0 0 1 0
3 0 0 1 1 0 0 1 1
4 0 ] 0 0 0 1 0 0
5 0 1 0 1 0 ] 0 1
6 0 1 1 0 0 ] 1 0
7 0 1 1 1 0 ] 1 ]
8 1 0 0 0 ! 0 0 0
9 1 0 0 1 1 0 0 1
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Table 5.9 Frequency Coding (Con't.)
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100 Hz Dial | p; 50 pin 5;A]A1F§f 55 Pin53 |Piné pinz et Pin7
0 0 0 0 0 0 o .. 0 0
B 0 0 0 I 0 0 o 1
2 0 0 1 0 0 0 1 0
3 0 0 | | 0 0 | |
4 0 1 0 0 0 ] 0 0
5 0 | 0 | 0 ] 0 ]
6 0 | ] 0 0 ] ] 0
7 0 ] ] I 0 ] ] ]
8 ] 0 0 0 ] 0 0 0
9 | 0 0 ] | 0 0 ]

Table 5.9 Frequency Coding (Con't.)
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5.8.3 POWER SUPPLY REMOVAL

5.8.3.1 Remove four screws securing top cover of

power supply.

5.8.3.2 To remove Regulator board (1A6A1), take

out four large screws holding two capaci-
tors (1A6A1-C5 and C9) as shown in
Figure 5.2. Next, unfasten two hold down
screws and pull the board forward and
slightly upward to remove.

5.8.3.3 To take out the entire power supply from

the chassis, remove only the screws, shown
in  Figure 5.2, from the RIGHT SIDE
PANEL. DO NOT remove the cover clamps
and their associated hardware.

Unplug the connector, 1A6P1, from the
chassis as illustrated in Figure 5.3. Re-

move the four screws holding the regulator
heat sink and then unscrew the transistor
1A6Q101 from the heat sink. If a D.C,
Inverter is installed, disconnect its leads
from terminal board 1A6TB2. Next remove
the screws holding the Power Supply module
to chassis. To reach the forward screws it
will be necessary to pull out the two rear
boards (1A4A1 and 1A4A?) from the syn-
thesizer module. The remaining four screws
at the rear of the chassis are easily accessable.

5.8.3.4 When reinstalling capacitors 1A6A 1C5 and
C9, on the regulator board, make sure po-
larity is correct (polarity is marked on
regulator board 1A6A1). The four capaci-
tor mounting screws should be tight against
their lock washers but not so tight as to
strip the internal threads in the capacitor.

REGULATOR BOARD

FOUR LARGE SCREWS
(2 CAPACITORS (5
AND C9 UNDER BOARD}

REGULATOR BOARD
HOLD DOWN SCREWS

( 2 REQ'D.) Q

FORWARD
AND UP

REAR OF CHASSIS

RIGHT SIDE PANEL

COVER CLAMPS (TYP)
(LOCATION AND SIZE
INDICATED BY PHANTOM
FRONT PANEL BOXES ONLY)

GND CAP

Figure 5.2 Power Supply Regulator Board (TASAT)
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POWER SUPPLY

POWER SUPPLY SCREW {TYP)

TERMINAL BOARD iA6TB2

REGULATOR
TRANSISTOR
1ABQI01

REGULATOR HEAT SINK

DC INVERTER BOARD
|A6A2 (OPTIONAL)

RIGHT SIDE PANEL

REAR scnews—/'&

{4 REQ'D.}

DC INVERTER
TRANS{STORS
(OPTIONAL)

FORWARD SCREWS (3 REQ'D.)

SYNTHESIZER
MODULE

CHASS5IS CONNECTOR |AGP|

Figure 5.3 Power Supply Removal (1A6)
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5.8.4 RF POWER AMPLIFIER REMOVAL AND

SERVICING

When a power amplifier failure is suspected, first
test the exciter output into 50 ohms at connector
1A3P3 to insure that it is capable of providing
approximately 4 volts peak to peak undistorted
output on SSB (using hand microphone).

5.8.4.1 To remove power amplifier, disconnect

connectors 1A7J1, 72, and J3. Remove
the four screws holding heat sink assembly
to transceiver rear panel. Power amplifier
assembly removes from the rear of the
transceiver,

5.8.4.2 For servicing the power amplifier, it is

desirable to use an external power source
capable of 28VDC at 12 amperes, continu-
ously variable from 0 to 28 VDC. If such a
power source is not available, the trans-
ceiver power supply can be used. A typical
test set up is shown in Figure 5.4,

bbby st bt

CAUTION
TP P TUOETUCYT Y
When using a HP 606 or other RF
signal generator to test the power
amplifier, extreme caution should
be exercised to prevent overdriving
the unit and needlessly destroying
transistors. Remember, the pro-
tection circuits are disconnected
during tests of this rype

Fews
TrY

HPEOE TRF WATT RF
SIGNAL DUMMY
GEN | METER LOAD
0. 15 AMP

4
POWER

SUPPLY _;_’

Figure 5.4 Power Amplifier Test Setup
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5.8.4.3 Before applying D.C. power, make sure the
signal generator output is at zero. Then
slowly increase the power supply voltage,
observing the ammeter, until +28V s
reached. At this point the ammeter should
be reading approximately 1 ampere. If,
during the increasing of the source voltage,
the current rises well beyond the | ampere
level, a short circuit exists on the line, or
one or both output transistors have failed,
To determine whicl output transistor is
defective, allow the current to remain at
approximately 3 amperes for 30 seconds.
Then feel both transistors. The defective
one will be much hotter than the good one.

5.8.4.4 If power output is low, thie defective stage
can be readily determined by observing
with an oscilloscope the wave form at the
input center tap of T2 (the 10 tumnside)
for the predriver, T3 for the driver, or TS
for the output stage. Under normal opera-
ting conditions, these points will show
primarily second harmonic energy, so if a
large amount of fundamental frequency
energy is present, it means only half of the
push pull stage is operational. Now that
the defective stage has been located, an
observation of the respective collector wave
forms will determine the failed transistor.
The collector wave form on the good
transistor will be much greater in amplitude
than that of the defective one.

5.8.4.5 While it is necessary to remove the printed
circuit board from the heat sink to replace
1A7Q1 orQ2,itisNOT necessary to remove
the board to replace 1A7Q3, Q4, Q3, or
Q6. Transistors Q3 and Q4 may be removed
by unscrewing the two nuts from the studs
on these components and unsoldering four
connections on the top of the board for
each transistor. The transistors may be re-
moved from the top of the board. Transis-
tors Q5 and Q6 may be removed by un-
screwing the four hold down screws (two
per transistor), and unsoldering four con-
nections for each transistor. These transis-
tors also remove from the top of the board.
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1 NOTE

If the radio is used for voice only operation, it is per-
missible 1o replace only the defective output transistor
(Q5 or Q6}, leaving the otherin place. However, if the
radio is used for RTTY or data transmission, both Q%
and Q6 should be replaced as a matched pair, if one is
found to be distroyed. Failure to do so will likely cause
increased intermodulation products and reduces re-
liability.

5.8.4.6 Before replacing any or all of the four
high power transistors, Q3, Q4, Q5 and Q6,
clean the heat sink area thoroughly around
each transistor making sure no foreign
particles can come between the transistor
and the heat sink. Apply a fresh coat of
heat sink compound to the transistor and
mount the transistor solidly to the heat
sink before soldering. Make sure all collect-
or leads point toward the output connector,
1A7J2. Trm the leads to convenient
lengths and solder to the printed circuit
board. If Q5 and Q6 have been replaced it
is recommended that the bias current be
checked. This can be done by unsoldering
the top wire of inductor LS from the top
of T5/T6. Connect ad-¢c ammeter from L5
to T5/T6. Apply 2BVDC to the PPA and
adjust R23 until the meter reads 80 ma.
Remove the ammeter and carefully resolder
the inductor lead.

5.8.4.7 When transistor replacement is complete,
test the power amplifier per test setup
shown in figure 5.4. Apply D.C. power and
slowiy increase signal gencrator drive until
100 watts is shown on the wattmeter,
The ammetershould indicate approximately
8.5 amperes. Allow the amplifier output to

remain at }00 watts for one or two minutes.
Remove the signal drve. The ammeter
should drop to 1 ampere or slightly greater.
If the cumrent drops to 2 amperes or higher
and slowly decays toward the ! ampere
ievel, this means that one or both output
transistors has not been properly seated to
the heat sink. They should be removed,
gxamined for foreign particles and replaced
carefully. Repeat the above test to insure
proper installation.

5.8.4.8 After installing power amplifier in trans-

ceiver, check current ALC to be sure it is
operational. This may be done by placing
an oscilloscope probe on the collector of
1A3A1Q4 on the VHF mixer board.
Set the vertical range to 2VDC per division,
sweep speed at 50 milliseconds per division
and set trace at lowest marker division.
Set transceiver mode switch to USB and
XMIT GAIN fully CCW. Key transceiver
and observe voltage rise, Trace should ap-
pear as in Figure 5.5A. Now place MODE
switch in AM position and key transceiver.
Oscilloscope trace should appear asin Figure
5.5B. The additional step in the wave
form is evidence that-the current ALC
is operational and is preventing overdrive
to the power amplifier. if this additional
step is not observed, trouble shoot the
current ALC loop and correct the problem
before rekeying the transmitter. Without
the current ALC protection, the power
amplifier can be destroyed. It is designed
to limit the amplifier current tol0 amperes.

WiITHOUT CURRENT
ALC

A

WITH CURRENT

ALC
B

Figure 5.5 Current ALC Wave Form
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This current can then be monitored aceross

board. Since these resistors are 0.1 ohm |

IA7R24 in the power amplifier or resistance, a voltage of 1 volt across them ﬁ

1A6R2 on the power supply regulator

REAR PLATE

SYNTHESIZER
MODULE CARD
GUIDE {TYP)

FRONT PLATE

{A4AS LI
tA4A5 Ci6

tA4AS L4
TAQAS C27 "]
7.V V1LY I SS—————
IA4AS C38 ———""]
P V.Y I ——y
tst LO.OUT

{A4AS LI2

CHASSIS

BOTTOM PLATE

NOTE: COMPONENT SIDE OF BOARDS
FACE REAR QF RADIO
{SEE FIGURE 5-41)

Figure 5.6 Synthesizer Mechanical Assembly

4

represents 10 amperes current.

SPECTRUM GENERATOR 1
A4 Al

LOW DIGiT GENERATOR I
1A4A2 {

TRANSLATOR
1A4A3 !
VHF DIVIDER

1A4A4 [

vCo !
IA4AD

SYNTHESIZER
MOTHER BOARD ’
iAdA6

T
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5.9 PRINTED CIRCUIT BOARDS

5,9,1 PRINTED CIRCUIT BOARD
REPAIR AND MAINTENANCE

To avoid damage to the printed circuit boards
during the replacement of components or in-
tegrated circuits, extreme care should be
usedin soldering and desoldering operations,
A low wattage (30 to 50 watts) soldering iron
witha narrow tip (1/8" or smaller) should be
used. Due tothe circuitdensity onthe boards,
solder "bridges' or short circuits between
adjacent copper foil runs are possible if care
is not ugsed during soldering operations, After
soldering is completed, the area around the
connection should be closely inspected for
excess solder or "bridges' between connec-
tions and runs with any removed before re-~
installing the board, A low wattage iron is
necessary to prevent the application of exces-
ive heat to the copper foil, Excessive heat
will cauge the foil to separate from the board
rendering the board unrepairable, Only a
good electronic-grade rosin core solder
should be used in making repairs, DO NOT
USE ACID CORE SOLDER!

NOTE

Caution should be used when
removing the printed cir-
cutt boards from their en-
elosures. A card extractor
ean be easily made from a
length of heavy gauge wire
(#10-#12). Form a hook at
each end and insert each
hook into the holes provid-
ed at the top outer edge of
each board. Apply gentle
upward pressure near each
hook to free the board(s)
from their edge connectors.

When replacing boards 1in
their edge connectors, irn-
sure that the proper

board is in its correct
position in the card guides
provided at each board edge
and gently apply dowrmard
pressure to the top edge of
the board until it is fully
seated in 1ts edge connect-
or.

DO NOT USE SCREWDRIVERS OR
PLIERS TO REMOVE BOARDS!

LOGIC NOTES

Various types of digital and linear logic de-
vices are used in the GSB-900SC, A brief
description of these devices is presented to
explain their basic operation and symbolic
notation,

HIGH - a high also known as a logic high or
a logic one is a signal in two state 5 volt
logic that generally measures between 2,5
volts and 5, 0 volts,

LOW ~-a low also known as a logic low or a
logic zero is a signal in two state 5 volt logic
that generally measures between 0 and 0.5
volts.,

5.10,1 AND GATE

D vee

An And gate can have two or more inputs,
The level of the output is dependent on the
state of all the input levels, For a high level
toappear at the output, all of the input levels
must be high, If any or all inputs are low,
the output will be low, The logic equation is
read: Y equals A and B,
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9,10,2 AND~-OR-INVERT GATE

:IDO-——Y

Y=AB+CD

[

The And-Or-Invert gate may have two or
more input pairs, For the output, Y, to be
low, both inputs of any pair of inputs must
be high, To produce a high output, Y, at
least one input of each pair of inputs must
be low, Thelogic equation is read: Y equals
A and B or C and D NOT (low),

5.10,3 NAND GATE

A Nand gate may have two or more inputs,
If both inputs are high, the output is low. If
either or both inputs are low, the output will
be high, The logic equation reads: Y equals
A and B NOT,

5,10,4 OR GATE

A
) )Y Y=a+B
B

The Or gate has two inputs, The output is
high if either or both of the inputs is high,
If both inputs are low, the output will be low,
The logic equation reads: Y equals A or B,
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9.,10,5 J-K FLIP FLOP

b

E

—CLK

CLK

T

The J-K Flip Flopis a memory device that

- records both the status of a single bit of in-

formation on an output called @ and the in-
verse of that bit of information on an output
called @, The status of the outputs of the
device are determined by the levels produced
oninputs ealled J, K, Clock, Clear and Pre-
set, If the Clear input is forced low while
the Preset input is high, the output Q@ will
always be low and the output @ will be high,
The condition of the outputs @ and @ will
not change after the Clear input becomes
high, If the Preset input is forced low while
the Clear input is high, the @ output will
always be high and the output Q will be low,
This condition, too, will persist after the
Preset input is driven high, If a Clock pulse
occurs which first goes high and then back
low while the J, Clear and Preset inputs are
high and the K input is low, the @ output
will become high if it wasn't already and the
Q input will switch low if it wasn't already,
If the same Clock pulse occurs while the J
input is low and the K, Clear and Preset in-
puts are high the Q output will switch low if
it wasn't already low and the §j output will
switch high if it wasn't already high, If the
Clock pulse occurs while inputs J and K are
low and Clear and Preset are high no output
change on Q or @ willoceur, IfJ, K, Clear
and Preset are high each successive Clock
pulse will cause the outputs Q and § to
change state or toggle from their former
logic state to the inverse of that former
logic state,




The Inverter has a single input, The output
level is the opposite of the input level or in-
verted, The logic equation reads: Y equals
A NOT,

5,10, 7 sCcHMITT TRIGGER

|

The Schmitt Trigger i8 pasically an inverter
that exhibits different output switching char-
acteri_sticsfor positive and negative going in~
put pulses. The trigger uses hysteresis, or
backlash in the switching mode. Hysteresis
is the voltage difference between the positive
and negative thresholds. A positive going
threshold of approximately 1,7 volts will
cause the output to switeh low, and a negative
going threshold of approximately 0,9 volts
will cause the output to switch nigh, The
output can be trigger od from sloW input ramps.
This device can handle DC input 1evels from
0,5 volts to 2.5 Vvolts and still produce a
logic output voltage. gtandard 5 volt logic
devices produce indeterminate output volt-
ages if they see jnput voltages petween 0.8
and 2.0 volts.

5,10,8 PROM

Programmable Read Only Memories (PROMS)
are logic elements that are manufactured in
many different jnput and output configurations.
Proms are programmed by blowing gelected
fuse links, and once programmed cannot be
altered, gelection of addresses produces an
output Or pumber of outputs previously pro-
grammed in that memoTy location. Depend-

ing onthe device tyPe, outputs may pe factory
manufaotured with logical 1 or logical 0 out~
puts. In the case where 2 device is supplied
with logical 1 outputs all desired logical 0
outputs must be programmed. 1f outputs are
supplied 2s logical 0's, all desired logical
1 outputs must be programmed,

5.10,9 RAM

Random AcCesS Memories (RAMS) are logic
elements that are manufactured in many dif-
ferent input and output configurations. Un~
like the Prom, 2 Ram can be re-—programmed
over again many times and the information
stored can be retrieved by utilizing Read/
write, Chip enable and address inputs., The
GSB-9008C utilizes SiX CcMOS Rams in the
memory SY stem for reliability and low power
consumption.

5,10,10 VOLTAGE COMPARATOR

V4
v _,::D/ OUTPUT

A Voltage Comparator has two inputs, v+
and V-, The v+ input is normally set 10 a
fixed voltage level or reference voltage, The
V- input i8S usually variable. The output 18
high as long as the V+ input is more positive
than the V-~ input, AS the V- input rises, or
pecomes mMOre positive, and exceeds the V+
input level, the output switches 10W. If the
variable V- input voltage pecomes 1ess posi-
tive than the V+ reference input, the outpu
gwitches to 2 high level once again.

5,10,11 OPERATIONAL AMPIIFIER

The Operational Amplifier generally provide
s method of converting 2 gmnall input sign
infoa signal of greater magnitude, The ou
put voltage follows the changes that occur
the input terminals. In the case where |

5.
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In the Reaq Freq mode, addresg A0, pin 4, |
will indicate 4 "0, or low logic state to in-
dicate dreceive frequency Iocation, :

V-~ input is tieg to the OPerationg] amplifier
output, the outpyt voltage follows ¢
voltage supplied at the V+ input,

cuit is in fact called g Voltage foj]
cuit, It is =a cireuit used to convert g

—— e

5.10.12 CORRECT 1,0gn LEVEL
) EXAMPLES

the memories are paralleled (bused) togeth-
er, so logic levels that appear at an address
Ly

input pin will appeap at the corresponding
pins of all six RAMS,
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50240600811 PC ASSY. SPECTRUM GENERATOR

REF REF
SYMBOL DESCRIPTION pi%@r'qfxltg. SYMBOL DESCRIPTION P?QUR?:II'AI\!I(F;.
PC ASSY SPECTRUM GENERATOR 150240600091 CR3 Diode, Signa¥, Sil. 1 N4454 0405270003
[o3] capacitor, 0.01 UF, 25V, X55 0281620008 CR4 Not used
c2 Capacitor, 0,01 UF, 25V, X55 0281620008 CRS Not used
c3 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 CR6 Not used
c4 capacitor, 0,1 UF, 50V, X7R, 20% 0281610002 CR7? Not used
C5 Capacitor, 0.01UF, 25V, X55 0281620008 CRS Diode, Signal, 5il, 1N4454 0405270003
c6 Capacitor, 91PF, 500V, DM10, 5% 0284420000 CR9 Diode, Signat, 5il. 1 N4454 0405270003
c7 Capacitor, 21PF, 500V, DM 10, 5% 0284420000 CR10 | Diode, Signal, 5il. IN4454 0405270003
c8 Capacitor, 2 PF, 500V, DM10 0259710008 CR11 |Diode, Signat, 5il, 1 N4454 0405270003
c9 Capacitor, 130PF, 500V, DM15, 5% 0274860007 CR12 |Diode, Signai, Sit. 1N4454 0405270003
Ci0 Capacitor, 2706 PF, 500V, DM15,5% 0275030008 CR13 | Diode, Signal, Sil. 1N4454 0405270003
ctl Capacitor, 0.0 1 UF, 50V, X7 R, 20% 0281610002 CR14 | Diode, Signal, Sit. 1N4454 0405270003
Cci2 Capacitor, 0.01 UF, 25V, X55 0281620008 Ll inductor, Molded, 220 UH, 5% Q650500008
cl3 Capacitor, 0.01 UF, 25V, X55 0281620008 L2 inductor, Var. 0.68 UM 0647900009
cl4 Capacitor, 91 PF, 500V, DM10,5% 0284420000 L3 Inductor, Var, 0,68 UH 0647900009
c15 Capacitor, 560 PF, 300V, DM15,5% 0283750006 L4 inductor, Var. 0.68 UH 0647900009
Cl6 capacitor, 10PF, 500V, DM10 0259830003 LS inductor, Moided, 22 UH, 5% 0650000005
Ct7 Capacitor, 47PF, 500V, DMLD,5% 0294960007 L6 Inductor, Var. 0,683 UH 0647900009
Ci8 Capacitor, 0.0 1 UF, 25V, X55 0281620008 L7 Inductor, Molded, 12UH, 5% 0652700004
c19 Capacitor, 0.01 UF, 25V, X55 0281620008 L8 {nductor, Var, 0.68 UH 0647900009
c20 capacitor, 0,01 UF, 25V, X55 0281620008 L9 inductor, Var. 0.68UH 0647900009
c21 Capacitor, 0.01 UF, 25V, X55 0281620008 L10D Inductor, Var, 0,68 UH 0647900009
c22 Capacitor, 0,01 UF, 25V, X55 0281620008 Lil Inductor, Mokded, 1.0 UH, 5% 0649150007
c23 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 L1z Inductor, Motded, 2.2 UH, 5% 0649890001
c24 Capacitor, 0.0} UF, 25V, X55 0281620008 L13 inductor, Molded, 2.2 UH, 5% 0649890001
Cc25 Capacitor, 0 . 01UF, 25V, X55 0281620008 L14 fnductor, Var. 15.0 UH 0629790001
c26 Capacitor, }00PF, 500V, DM10, 5% 0274740001 L15 fnductor, Molded, 47 UH, 5% 0652680003
c27 Capacitor, 330PF, 500V, DM15,5% 0299030008 L1 tnductor, Var, 1.00UH 0647910004
c28 Capacitor, 0,01 UF, 25V, X55 0281620008 L17 inductor, Var, 1. 00UMH 0647910004
c29 Capacitor, 0.01 UF, 25V, X565 0281620008 Lig inductor, Molded, 33UH, 5% 0646300008
c30 Capacitor, 2200PF, 500v, DM19,2% ;0281360006 Qi Transistor, NPN, Si, 2N4124 0448010003
c3l Capacitor, 0.01 UF, 25V, X55 0281620008 Q2 Transistor, PNP, Si. 2ZN4126 0448020009
c32 Capacitor, 91 PF, 500V, DM10, 5% 0284420000 Qs Transistor, NPN, 5i,2 N4 124 0448010003
c33 Capacitor, 750 PF, 300V, DM15,5% 0275410005 Q4 Transistor, NPM, 51, 2N4124 0448010003
Cc34 Capacitor, 2PF, 500 vV, DM10 0259710008 Qs Transistor, NPN, SI. 2N4124 0448030003
Ci5 Capacitor, 91 PF, 500 v, DM10, 5% 0284420000 Qs Transistor, N-CH, Fet MFE122 0448030004
c36 Capacitor, 2PF, 530V, DMLO 0259710008 Q7 Transistor, NPN, Si. 2N4124 (448010003
c37 Capacitor, 120PF, 500V, DM15,5% 0289850002 Qg Transistor, PNP, 5i. 2 N4 126 0448020009
c38 Capacitor, 180 PF, 500 V, DM15, 5% 0258280000 Qo Transistor, NPN, 5i. 2 N4 124 0448010003
C39 capacitor, 0.01 UF, 25V, X55 0281620008 Ri Resistor, 56, 10%, 1 /4 W 0174290004
c40 Capacitor, 0,01 UF, 25 v, X55 0281620008 R2 Resistor, 3.9K, 10%, 1/4W 0178830003
cai Not used R3 Resistor, B.2K, 10%, 1 /AW 0181620008
ca2 Capacitor, 0.0 UF, 25V, X55 0281620008 R4 Resistor, 2.2 K, 5%, 1 /AW 0178070009
Cc43 Capacitor, 68 PF, 500V, DM10, 5% 0261070002 R5 Resistor, 220, 10%, 1 AW 10171320000
ca4 Capacitor, 270 PF, 500V, DM15,5% 0275030008 R6 Resistor, 2.2K, 5%, 1 /AW 0178070009
C45 Capacitor, 0,01 UF, 25V, X55 0281620008 R7 Resistor, 2.2K, 5%, 1 /AW 6178070009
c46 Capacitor, 100 PF, 500V, DM10, 5% 0274740001 Rg Resistor, 390, 0%, 1 AW 0178330001
ca7 Capacitor, 15PF, 500V, DML0, 5% 0259950009 RS Resistor, 390, 10%, 1/4W 0178330001
C48 Capacitor, 150PF, 500V, DM15,5% 0274980002 RiO Resistor, 5.6 K, 10%, 1 AW 0183060008
c49 Capacitor, 360 PF, 500V, DME5, 5% 0275150003 RI11 Resistor, 220, 10%, 1/4W 0171320000
c50 Capacitor, 0,01 UF, 25V, X55 0281620008 R12 Resistor, 3.9K,10%, } /4 W 0178830003
cs1 Capacitor, 0 01UF, 25V, X585 0281620008 RL3 Resistor, 8.2K, 10%, 1 /AW 0:81620006
cs52 Capacitor, 0,01 UF, 25V, X55 0281620008 R14 Resistor, 3.9K, 10%, 1 /aW 0178830003
cs3 Capacitor, 180 PF, 500V, DML1S, 5% 0258280000 R1S Resistor, 8.2K, 10%, 1 /AW 0181620006
Cc54 Capacitor, 0.01 UF, 25V, X55 0281620008 RI6 Resistor, 220, 10%, 1AW D17:320000
c55 Capacitor, 56 PF, 500V, DM10, 5% 0293170002 R17 Resistor, 8,2K, 10%, 1 /AW 0181620006
C56 Capacitor, 10 PF, 500 v, DM10 0259830003 RL8 Resistor, 680, 10%, 1/4W 0176630007
C57 Capacitor, 0.0 UF, 25V, X55 0281620008 Ri9 Resistor, 4 7K, 5%, 1 /AW 0170770001
c58 Capacitor, 0.01 UF, 25V, X55 0281620008 R20 Resistor, 4.7 K, 5%, 1/AW 01707700Q0]
c59 Capacitor, 82PF, 500V, DM10, 5% 0262120003 R21 Resistor, 1K, 10%, 1/AW 0171560001
c60 Capacitor, 0,01 UF, 25V, X55 0281620008 R22 Resistor, 1K, 10%, 1/4W 0171560001
[o):33 Capacitor, 10PF, 500V, DM10 0259830003 R23 Resistor, 22, 10%, 1 /AW 0192690001
ce2 Capacitor, 2PF, 500V, DMIO 02597310008 R24 Resistor, 22, 10%,1/4W 0192690001
Cc63 Capacitor, 0,01 UF, 25V, X55 0281620008 R25 Resistor, 220, 10%, 1/4W 0171320000
Cc64 Capacitor, 0.01 UF, 25V, X55 0281620008 R26 Resistor, 3.9K, 10%, 1 /AW 0178830003
C65. Capacitor, 130PF, 500V, DM15, 5% 0274860007 R27 Resistor, 8.2K, 10%, 1 /AW 0181620006
CEB Capacitor, 270PF, 500 v, DME5, 5% 0275030008 R28 Resistor, 1K, 10%, 1 /AW 0171560001
c67 Capacitor, 0.01 UF, 25V, X55 0281620008 R29 Resistor, 2.2 K, 5%, 1 /AW 0178070009
C68 Capacitor, 0.01 UF, 25V, X55 0281620008 R30 Not used
c69 Capacitor, 0,01 UF, 25V, X55 0281620008 R31 Resistor, 1K, 10%, 1 /AW 017156000
c70 Capacitor, 0 01 UF, 25V, X55 0281620008 R32 Resistor, 1 K, 10%, 1 AW 0171560001
c71 Capacitor, 68 UF, 15V, T368 0296540005 R33 Resistor, I K, 10%, 1 /AW 0171560001
Cc72 Capacitor, 0. 01UF, 25V, X565 0281620008 R34 Resistor, 6.8 K, 5%, 1AW 0174810008
CR1 Diode, Signat, Sil. 1N4454 0405270003 R3S Resistor, 2,21, 5%, 1 /4 W 0178070009
CR2 Diode, Signal, Sil. 1N2454 0405270003 R36 Resistor,, 12K, 10%, 1/AW 0183180003

SUNAIR GSB-900SC

REF SUNAIR REF

SYMBOL DESCRIPTION iyl |\’|o. SYMBOL DESCRIPTION PiL:al\-‘rAn\fsg
R37  |Resistor, 221K, 5%, 1/4W 0172230004 R62 Resistor, 12K, 10%, 1AW p183180003
R38 | Resistor, 320, 10%, 1 AW 0178210005 RE3 | Resistor, 221X, 5%, 1AW 0172230004
R33 | Resistor, 10, 5%, 1 AW 0177160004 R64 Resistor, 11, 10%, 1 /4W 0171560001
R40 Resistor, 220, 10%, 1 /4 W 0171320000 RE5 Resistor, 27, 10%, } AW 0172590001
R41  |Resistor, 220, 10%, 1AW 0171320000 RGE | Resistor, 220, 10%, 1AW 0171320000
R42 Resistor, 68 1K, 10%, 1 AW 0173520006 R67 Resistor, 220, 10%, 1 AW 0171320000
R43 Mot used R&8 Resistor, 100, 5%, } AW 0173180003
R44  |Resistor, 33K, 10%, 1 /AW 0177920009 R6I | Resistor, 5.6, 10%, 1AW 0183060008
R45 | Resistor, L5 K, 10%, 1 AW 0172470005 R70 | Resistor, 100K, 10%, 1AW 0170390004
R46  |Resistor, 470, 10%, 1/4W 0172610003 RTL | Resistor, 1K at25C 0196110009
RA7 | Resistor, 2240, 10%, 1/4W 0171320000 TP 0525580000
R48 Not used U1 IC Linear CA3053 0448060001
Re3 | Resistor, 100K, 10%, 1 AW 0170390004 Y2 'C Digital SNS400N 0448400006
RS0 | Resistor 22K, 5%, 1 AW 0172230004 U3 IC Linear CA3053 0448060001
Rs1 | Resistor 47K, 10%, 1/ oy paaatene Ui IC Digital SN74176/N3280 A 0448080001
R52 | Resistor, 4.7K, 5%, 1/4W 0170770001 us IC Digital SN74176/N8280A D44B0BDO0L
NS il Us IC Digial SN74176 /N8280 A 0448080001
R54 Not used u7 IC Digital SN74176/N82380A 0448080001
R5S Not used U8 {C Linear CA3053 044806000}
RS6 Not used usg IC Linear CA3053 0448060001
R57  |Resistor, 4. 7K, 5%, 1 /AW 0170770001 ulo .'I_c Eigitarzspi“mz'\‘ 0448410001
R58 Resistor, 1K, 10%, 1 /AW ubing, No. 22 Natural DNP DB79480003
R59 Resistor, 1 K, 10%, I;4W gi;;::ggﬁi Wire Kit, Spectrum Gen. Assy. 5024060008
R60 | Resistor,22,10%, 1 AW 0192690001 %1 PLB Spectrum Gonerator 8024060202
R61  |Resistor, 22, 10%, 1AW 0192690001 Balanced Mixer 1603300008
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5024070097H PC ASSY LOW DIGIT GENERATOR- ] SU N A 3 R GS B _9OOSC

- |
REF DESCRIPTION SUNAIR REF DESCRIPTION SUNAIR
SYMBOL PART NO. symaoL PART NO. Generator (1
PC ASSY LOW DIGIT GENERATOR ;5024070027 CR6 Diode, Signal, Sil. 1 N4454 0405270003 i ﬁ«‘;"“ﬂm‘m“
cl Capacitor, 3.3 UF, 35V, 196D 0281680001 cr? | Diode, Signat, Sil. 1 N4 454 0405270003
c2 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 CR8 | Diode, Signal, Sil, L N4454 0405270003
c3 Capacitor, 068 UF, 50 V, Mylar 0281640009 CR9 | Diode, Signal, Sil. 1 NA454 0405270003
ca Capacitor, 0,004 7 UF, 50V, Mylar 0281540004 CR10 |Diode, Signal, 5. 1 NA454 1405270003
cs Capacitor, 0.0047 UF, 50V, Mylar 0281540004 CR11 |Diode, Signal, Sil. 1N4454 0405270003
Ch Capacitor, 0,0047UF, 50V, Mylar 0231540004 CR12 |Diode, Signal, Sil. 1 N4454 0405270003
c7 Capacitor, 0.33 UF, 35V, 186D 0281650004 CR13 |Diode, Signal, Si1, 1 N4454 0405270003
ca Capacitor, 3-15 PF, 200V, N§50 0285710001 CR14 |Diode, Signal, 5il. 1 N4454 04062/,0003
co Capacitor, 120PF, 500 v, DM15, 5% 0289850002 CR15 |Diode, Signal, Sil. 1 N4454 0405270003
c10 | Capacitor, 82 BF, 500 vV, DM10, 5% 0262120003 CR16 |Diode, Signal, Sil. 1N4454 0405270003
ci1 | capacitor, 150PF, 500V, DML0,5% | 0293430004 CR17 {Diode, Signal, $11. 1 N4454 0405270003
ciz | capacitor, 0.1 UF, 50 v, X7R, 20% 0281610002 CR1E |Diode, Signai, Sil. 1N4454 0405270003
c13 | capacitor, 0.01UF, 25V, X55 0281620008 L inductor, Molded, 33UH, 5% 0659690004 :
Cl4 Capacitor, 0.1UF, 50V, X7 R, 20% 0283610002 Lz Inductor, Molded, 33UH, 5% 0659690004 SY?;‘IEF i DESCRIPTION SUNAIR
cls Capacitor, 7 PF, 500V, DM10 0292400004 L3 inductor, Var, 1.00 UH 0647930004 BOL ! PART NO,
Clé Capacitor, 0.01 UF, 25V, X55 0281620008 L4 Inductor, Molded, 150UH, 5% 0646780000 _ ! .
c17 Cazacator,u,mup‘,zs\/, X55 0281620008 LS Inductor, Molded, 3.3UH, 5% 0658920006 Ré3 Res'_Stor’%‘sK'l?/“’lMW 0183060008 &
Cls | Capacitor, 100PF, 500V, DM10,5% | 0274740001 L6 Inductor, Molded, 220 UH, 5% 0650500008 Réd ) Resistor, 220, 10%, 1/ W 0171320000 :
Cl9 | Capacitor, 27 PF, 500V, DMLO, 5% 0260660001 L Inductor, Molded, 82 UH, 5% 0659450003 R4S | Resistor, 47, 10%, L A4W 0179360001 & N
c20 | capacitor, 100PF, 500V, DM10,5% | 0274740001 L8 inductor, Meided, 68 UH, 5% 0651650003 RAG | Resistar, 2.7K, 10%, 1AW 01866700017 ™ s
c21 | capacitor, D.1UF, 50V, X7 R, 20% 0281610002 Lo {nductor, Molded, 1.0 UH, 5% 0649150007 R47 | Resistor, 36K, 10%, 1AW 0183050008 | - 3 :
cz2 | capacitor, , 0.1 UF, 50V, X7R, 20% 0281610002 L10  |inductor, Molded, 8.2 UH, 5% 0652060005 R48 | Resistor, 560, 5%, 1AW 0183200004 | & ; fio
€23 | Capacitor, 68PF, 500V, DMiD, 5% 0261070002 L1l |inductor, Molded, 15 UH, 5% 0652070006 R4 | Resistor, 2.2K, 5%, 1 AW 0178070009 {5 . ;
c24 | capacitor, 5PF, 500 v, DM10 0261120008 L1z |wnductor, Molded, 47 UH, 5% 0652680003 RS0 | Resistor, 120, 10%, 14 W 0186550006 § = g PPN S
c25 | Capacitor, 110PF, 500V, DM10,5% | 0257750002 L13  |Inductor, Motded, 15UH, 5% 0659070006 RS1 |} Resistor, L1 K, 10%, 1 AW 0171560001 % L) s Rl N i
c26 | capacitor, 12PF, 500 v, DMI0, 5% 0260280003 L14  [Inductor, Molded, 33 UH, 5% 0646300008 RS2 | Resistor, #70,10%, 1AW 0172610001 & ®
c27 | capacitor, s2PF, 500V, DMI0, 5% 0283010002 Qi Transistor, N-CH, Fet 2 N5486 0448050005 R53 i Resistor, LK, 10%, 1 AW 0171560001 4 &
c28 | capacitor, L30PF, 500V, DM15,5% | 0274860007 Q2 Transistor, NPN, Si, 2N4921 0448040000 RS54 | Resistor, 2.2, 5%, 14 W 0178070009 | f .
c29 | capacitor, L10PF, 500V, DM10,5% } 0257750002 Q3 Transistoy, N-CH, Fet MFE122 0448030004 RSS “Esfsm*’g-z"'s‘“’-l/"w 0178070009 | -2 il o t
c30 | capacitor, 15UF, 15V, 196D 0281720002 Q4 Transistor, NBN, Si. 2N4 124 0448010003 RS6 | Resistor, 2.2K, 5%, 1AW 0178070009 | & =) »«;&m
c3l | capacitor, 0.001 UF, 100V, X7 R, 20% | 0281630003 @5 {Transistor, NPN, SI. 2N4 124 0448010003 RS7 Resf““'g"" 10%, 1AW 0171560001} 5, om0 :
c3z | capacitor, 1UF, 35V, 196D 0281660000 Q6 Transistor, NPN, SI, 2 N4124 0448010003 R58 | Resistor, 5.EK, 10%, 14W 0183060008 ) o 3 %ﬁ%ﬁmﬁﬁ%ﬁaxﬁﬁ?ﬁgf@ﬁ%
€33 | Capacitor, 910PF, 100V, CD7, 5% 0288660005 RI Resistor, 820, 10%, 1AW 0178210005 RS9 | Resistor, 5.6, 10%, 1 AW 0183060008 ¢ 8 vy o e
ci4 | capacitor, 0.01 UF, 25V, X55 1261620008 R2 Resistor, 4.7, 5%, 1/4W 0170770001 RE0 | Resistor, 56K, 10%, 1AW 0183060008 o =¥ | ' T TR | ( .
cas | capacitor, 0.01 UF, 25V, X5 0281620008 R3 Resistor, 33.2K, 1%, 1 /8W 0196470005 REL | Resistor, 5.6/, 10%, 1AW 0183060008 Z £
C36 | Capacitor, 0.01UF, 25V, X55 0281620008 R4 Resistor, 33.2K, 1%, 1 AW 0196470005 RE2 | Resistor, 5.6, 10%, 1/4W 0183060008 - |
: X ; i % 183060008 s i
ca7 | capacitor, 0.01 UF, 25V, X55 02381620008 RS Resistar, 3.9K, 10%, 1 /AW 0178830003 RE3 | Resistor, § .61, L0%, 1AW 0
cig | capacitor, 0.01 UF, 25V, X55 0281620008 RE Resistor, 16.5 K, 1%, 1 /8W 0196590001 Re4 Resastor,g.e K,10%, 1AW 0183060008
cie Capacitor, 680 PF, 300V, DM15, 5% 0286240009 R7 Resistor, 4.7 K, 5%, 1 /AW 0170770001 R65 Resistor, 5.6, :‘03’“' 1"‘& oismsgggi
c40 | capacitor, 100PF, 500V, DM10,5% | 0274740001 R8 Resistar, B20, 10%, 1 AW 0178210005 FR‘:‘; 22::2:2:*5:’;;35'15‘:"\: glggggoous ;
ca: | capacitor, 680PF, 300V, DM15,5% | 0286240009 R9 Resistor, 680, 10%, 1/4 W 0176630007 istor, 5.6 K, 10%, =
c42 | Capacitor, 1UF, 35V, 196D 0281660000 R10  |Resistar, 22, 10%, 1 AW 0192690001 R6 8 Res‘_“‘”’?'sﬁ'ig:""“:w gi::ﬁggggg =
c43 | Capacitor, 0.01 UF, 25V, X55 0281620008 RI1  |Resistor, 120, 10%, 1/4W 0186550006 gfrgl g::;z:g:'giat':sé'” w C15e110000 |
caa | capacitor, 0.01 UF, 25 V, X55 0281620008 Ri2  |Resistor, 27K, 10%, 1 /AW 0186670001 "
cas | capatitor, 0,01 UF, 25V, X55S 0281620008 Ri3  |Resistor, 5.6K, 10%, 1AW 0183060008 TR Test g"f“t'mhfte g;::::ggg;
c46 | Capacitor, 0.LUF, 50V, X7 R, 20% 0281610002 Ri4  |Resistor, 220K, 10%, 1AW 0177780002 TPz | Test Point, White .
ca7 Capacitor, 0.1UF, 50V, X7R, 20% 02381610002 RiS Resistor, 220K, 10%, 1 AW 177780002 TP TEStPomt'Wh'te 0753640007
cas | Capacitor, 0.1UF, 50V, X7 R, 20% 0281610002 Ri6 |Resistor, 22K, 5%, 1/4W 0172230004 U1 IC Lineay CA3053 M:Eggﬂggi_
cas | capacitor, 0.01 UF, 25V, X55 0281620008 R17  |Resistor, 47K,10%, 1/4W 0171060008 32 :g g:g;:z ;":;::;: ‘;:48“0003
cs0 | capacitor, 1 UF, 35V, 196D 0281660000 R18  |Resistar, 150, 30%, 1/4W 0172730007 o I Oiital SN7400N 0448070006
€51 | Capacitor, 1BOPF, 500V, DM15,8% | 0258280000 RIS |Resistor, 1K, 10%, 1/4W 0171560001 us IC Digital 74 L5196 N Selected 0448250004 B
cs52 | Capacitor, 0.01UF, 25V, X55 0281620008 R20  |Resistar, 320, 30%, 1 AW 0186550006 o i Etepold 0445000001 =
€53 | capacitor, 0,01 UF, 25V, X55 0281620008 A21  |Resistor, 220, 10%, 1 AW 0171320000 o 1 Digitel SNT400N 0448070000 -
c54 | capacitor, 0.01 UF, 25V, X55 0281620008 R22  |Resistar, 20K, 10%, 1 AW 0170410005 o 1C Diita] SNT 4176 /NB280A 0448080005 .
C55 Capacitor, 0.01 UF, 25V, X55 0281620008 R23 Resistor, 10K, 10%, 1 AW Q170410005 . e
U9 IC Digital SN74176/NS280A 0448080001 ] ; by v3, o
cs56 | Capacitor, 0,01 UF, 25V, X55 0281620008 R24  [Resistor, 1K, 10%, 1 AW 0171560001 010 |1 Disital SNT417¢ /N3280 A 0243080001 | . Sed delin | - vmane ST
€57 | Capacitor, 0.01 UF, 25V, X55 0281620008 R25  [Resistor, 2.2 M, 10%, 1AW 0176870008 012 |10 Diital SN7472 N Data120003 || ke e 15 N FELE Ha o) b Y 4
cs58 | capacitor, 0 01 UF, 25V, X55 0281620008 RZ6  |Resistor, 10K, 10%, 1/4W 0170410005 Torminal Tomet SWGD 071 Mtg 0525550000 5 Ay | -
C59 | capacitor, 0,01 UF, 25V, X55 0281620008 R27  |Resistor, 1K, 10%, 1 AW 0171560001 1 D T -5 o
C60 Capacitor, # .01 UF, 25V, X585 0281620008 R28 Resistor, 470, 10%, 1 AW 0172610001 ‘! %’E{ Nli 5 %
C61 | Capacitor, 0.01 UF, 25V, X55 0281620008 R29  |Resistor, 4.7K, 10%, 1/4W 0171060008 j @ e L
c62 Capacitor, 0.01 UF, 25V, X565 0281620008 R30 Resistor, 2.2K, 5%, 1/4W 0178070009 g v@ ié’:‘%
C63 | Capacitor, 0.01 UF, 25 V, X55 0281620008 R31  |Resistor, 470, 10%, 1 AW 0172610001 sl -
ce4 | Capacitor, 0.01 UF, 25V, X55 0281620008 R32  |Resistor, 4.7K, 5%, 1/4W 0170770001 -
c65 | Capacitor, .01 UF, 25V, X55 0281620008 R33  |Resistor, 15K, 10%, 1AW 0172350000 o
ce6 | Capacitor, #.01 UF, 25V, X55 0281620008 R34 |Resistor, 470, 10%, 1 AW 0172610001 -
c67 | capacitor, 0 .01 UF, 25V, X5S 0281620008 R35  |Resistor, 100, 5%, 1/4W 0171180003 5 -
C68 | Capacitor, 0.0047UF, 50V, Myfar 0281540004 R36  |Resistor, 1K, 10%, 1 AW 0171560001 = (
c69 | Capacitor, 68UF, 15V, T368 0296540005 R37  |Not used ; =
CR1 Diode, Varicap MV2115 0405300000 R38 Resistor, 1K, 10%, 1 4W 0171560001 :
cR2 | Diode, Varicap Mv2115 0405300000 R39  |Resistor, 120, 10%, 1 AW 0186550006 ;
CR1 | Diode, Varicap Mv2110 : 0405290004 k40 |Resistor, 2.2K, 8%, 1 4W 0178070009 i
CR4 | Diode, VaricapMv2110 1405290004 | R41  |Resistor, 1K, 10%, 1 /AW 2171560001 :
CR5 1 Diode, Zener IN52378 0405240007 RAZ  [Resistor, 33K, 10%, 1 AW 0170890007 ;
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5024080092\ PC ASSY TRANSLATOR

REF REF
SYMBOL DESCRIPTION PiUR":_Ar:; SYMBOL DESCRIPTION PiURw'Arlg.
PC ASSY TRANSLATOR 5024080022 C75 Capacitor, 1PF, 500V, DML0 0260160008
cl Capacitor, 120PF, 300V, CDE, 5% 0280880006 c76 Capacitor, 24 PF, 500V, DMI10, 5% 0290060001
cz Capatitor, 820 PF, 100V, CD7,5% 0283290007 c77 Capacitor, 12 PF, 500V, DM10, 5% 0260280003
c3 Capacitor, 2PF, 500 v, DM!I0 0259710008 c78 Capacitor, 15UF, 15V, 196D 0281720002
c Capacitor, 100PF, 500V, DM10, 5% 0274740001 c79 Capacitor, 12 PF, 500V, DM10, 5% 0260280003
cs Capacitor, 2PF, 500V, DMIO0 0259710008 C80 Capacitor, 12PF, 500V, OM10, 5% 0260280003
Chb Capacitor, 200 PF, 500V, DM10, 5% 0293050007 €81 Capacitor, 82PF, 300V, CD6, 5% 0266520006
c7 Capacitor, 200PF, 300V, CD7,5% 0287150003 c82 Capacitor, 2PF, 500V, DM10 0259710008
C8 Capacitor, 0,01 UF, 50V, W5SR, 20% 0281730008 83 Capacitor, 0.01 UF, 50V, WS R, 20% 0281730008
oL Capacitor, 100PF, 500V, DM10, 5% 0274740001 C84 Capacitor, 0.1 UF, 50V, X7R, 20% 0281610002
clo Capacitor, 680 PF, 100V, CD7, 5% 0284280003 C85 Capacitor, 100PF, 500V, DM10,5% 0274740001
Cll Capaciior, 0,01 UF, 50V, W5R, 20% 02831730008 C86 Capacitor, 2PF, 500V, DM10D 0259710008
Ccl2 Capacitor, 0.01 UF, 50V, WhR,20% 02831730008 c87 Capacitor, 0,01 UF, 50V, W5 R, 20% 0281730008
Ci3 Capacitor, 0,01 UF, 50V, W5 R, 20% 0281730008 C&8 Capacitor, 0,01 UF, 50V, W5 R, 20% 0281730008
Cl4 Capacitor, 1PF, 500V, DM10 0250160008 Cc89 Capacitor, 0,01 UF, 50V, W5 R, 20% 0281730008
Cis Capacitor, 20 PF, 500V, OM10, 5% 0260420000 c90 Capacitor, 0.01 UF, 50V, WS R, 20% 0281730008
Clé Capacitor, 100PF, 500V, DMIO, 5% 027474000% cot Capacitor, 0 .01 UF, 50V, W5 R, 20% 0281730008
c17 Capacitor, 47PF, 500V, DM10, 5% 0284960007 c92 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
Cl8 Capacitor, 0.1 UF, 50V, X7R, 20% 0281610002 Co3 Capacitor, 0,01 UF, 50V, W5 R, 20% 0281730008
C19 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 c94 Capacitor, 0. 01UF, 50V, WS R, 20% 0281730008
c20 Capacitor, 18PF, 500V, DM10,5% 0260300004 C95 Capacitor, 150PF, 500V, DM10,5% 0293430004
cz1 Capacitor, 1PF, 500V, DM10 0260160008 C96 Capacitor, 120PF, 500V, DM10, 2% 0292830006
c22 Capacitor, 33PF, 300V, CD6, 5% 0286860007 co7 Not used :
cz3 Capacitor, 39PF, 500V, DML10, 5% 0293290008 c9s Capacitor, 100PF, 500V, DM10,5% 0274740001
c24 Capacitor, 150 PF, 500V, DM10, 5% 0293430004 c99 Capacitor, 200PF, 500V, DM10,5% 0293050007
c25 Not used cl00 Not used
c26 Not used Cl01l Capacitor, 18PF, 500V, DM10, 5% 0260300004
cz27 Not used CRI1 Not used
c28 Capacitor, 0.01 UF, 50V, WS R, 20% 0281730008 CR? Not used
cz29 Capacitor, 24PF, 500V, DM10,5% 0290060001 CR3 Not used
C30 Naot used . CR4 Not used.
C31 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 CR5 Dicde, Signal, Sik 1 NA454 0405270003
c3z2 Capacitor, 0.01 UF, 50V, W5 R 20% 0281730008 CR6 Diode, Varicap MV2106 0405310005
C313 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 CR7 Diode, Varicap Mv2106 0405310005
Cci4 Capacitor, 0.01 UF, 50V, W5R, 20% 0281730008 CRS8 Diode, Signal, Sil. 1 N4454 0405270003
C35 Capacitor, 33PF, 500V, DM10, §% 0260780006 CR9 Diode, Signal, Sil. 1 N4454 0405270003
C36 Capacitor, 0 . 01 UF, 50V, W5R, 20% 0281730008 CR10 | Diode, Signal, Sil. 1N4454 0405270003
CR37 | Capacitor, 100PF, 500V, DM10, 5% 0274740001 CR1li | Diode, Signal, Sil, 1N4454 0405270003
CR38 | Capacitor, 0.01UF, 50V, W5R, 20% 0281730008 CR12 | Diode, Signal, Sil. 1N4454 0405270003
CR39 | Capacitor, 0.01 UF, 50V, W5R, 20% 0281730008 CR13 | Diode, Signal, Sil. 1N4454 0405270003
CR40 | Capacitor, 0.01UF,50V, W5R, 20% 0283730008 CRE4 | Diode, Signal, Sil. 1N4454 0405270003
CR41 i Capacitor, 0.01UF, 50V, W5R, 20% 0283730008 CR15 | Diode, Signal, Sil. 1 N4454 0405270003
ca2 Capacitor, §2PF, 500V, DM10, 5% 0283010002 L1 Inductor, Var, 0.68UH 0647900009
c43 Capacitor, 560PF, 100V, CD7, 5% 0235690001 Lz Inductor, Var, 0.6 8§ UH 0647900009
ca4 Capacitor, 0,1 UF, 50V, X7 R, 20% 0281610002 L3 tnductor, Var, 0,68 UH DEA7900009
c45 Capacitor, 680 PF, 100V, CD7, 5% 0284280003 L4 Inductor, Moided, 22 UH, 5% 06500000035
Ccde Capacitor, 24 PF, 500 v, DM10,5% 029006000} L5 tnductor, Var, 1.00 UH 0647910004
cay Capacitor, I100PF, 500V, DM10, 5% 0274740003 L6 inductor, Moided, 4.7 UH, 5% 0651910005
Ca8 Capacitor, 200 PF, 500V, DM10, 5% 0293050007 L7 Inducter, Var, 0.18UH 0647890003
c49 Capacitor, 120PF, 500V, DM10, 2% 0292880006 LS Inductor, Var, 0.18 UH 0647890003
C50 Capacitor, 470PF, 100V, CO7,5% 0285570005 L9 Inducter, Moided, 6 .8 UH, 5% 0659210002
Ccs51 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 Lio Inductor, Molded, 1,.2UH, 10% 0663910005
Cc52 Capacitor, 0.5 PF, 500 V, NPO 0281740003 Lil Inductor, Mojded, §.,2UH, 5% 0652060005
€53 Capacitor, 7PF, 500V, DM10 0292400004 L1z Inductor, Moided, 22 UH, 5% 0650000005
Cs4 Capacitor, 0,5 PF, 500 v, NPO 0281740003 L13 inductor, var, 1.00 UH 0647910004
Ch55 Capacitor, 5PF, 500V, DM10 0261190000 L14 inductor, Moided, 22 UH, 5% 0650000005
C56 Capacitor, 0.0} UF, 50V, W5SR, 20% 0281730008 L15 Inductor, Motded, 22 UH, 5% 0650000005
Cc57 Capacitor, 56 PF, 500V, DM10, 5% 0293170002 Llé Inductor, Motded, 4 .7UH, 5% 0651910005
C58 Capacitor, 180PF, 500V, DM10, 5% 0294100008 L17 Inducter, Var, 0.18UH 0647890003
C59 Capacitor, 0.0 1 UF, 50V, W5 R, 20% 0281730008 L1l8 inductor, Motded, 0,68 UH, 5% 0649030001
C60 Capacitor, 0.0 UF, 50V, WS R, 20% 0281730008 119 Inductor, Moided, 4.7UH, 5% 0655910005
Ce1l Capacitor, 5PF, 500V, DM10, 5% 0261120008 L20 inductor, Var, 0,18 UH 0647890003
C62 Capacitor, 0 01 UF, 50V, W5R, 20% 0281730008 121 Inductor, Var, 0.18 UH 0647890003
C63 Capacitor, 0.0 1UF, 50V, WE R, 20% 0281730008 L2z inductor, Var, 5,60 UH 0647880008
C64 Capacitor, 0.0EUF, 50V, W5ER, 20% 0281730008 LZ23 tnductor, Var, 1.00 UH 0647910004
CES5 Capacitor, 0,1 UF, 50V, XT R, 20% 0281610002 24 Inductor, Molded, 22 UH, 5% 0650000005
C66 Capaitor, 270PF, 300v, DM10,5% 0294600001 L2Z5 inductor, Var, 0.18 UH 0647890003
ce7 Capacitor, 183PF, 500V, DM10, 5% 0260300004 L26 Inductor, Mokded, 4 .7 UH, 5% 0651910005
ce8 Capacitor, 100PF, 500V, DM10,5% 0274740001 L27 tnductor, Motded, 0.18UH, 10% 0651890004
69 Capacitor, 680PF, 100V, CD7, 5% 0284280003 L28 Inductor, Motded, 3.3 UH, 5% 0658920006
cic Capacitor, 0. 01UF, 50V, WS R, 20% 0281730008 L29 Inductor, Moided, 0.18UH, , 10%’ 0651890004
c7l Capacitor, 20PF, 500 v, DM10, 5% 0260420000 L30 inducter, Moided, 0.68 UH, 5% 0659030001
c72 Capacitor, 20PF, 500V, DM10, 5% 0260420000 L31 inductor, Moided, 0.56 UH, 5% 0649530004
Cc73 Capacitor, 001 UF, 50V, W5 R, 20% 0281730008 L32 Inductor, Moided, 3.3UH, 5% 0659820006
c74 Capacitor, 15PF, 500V, DMi0,5% 0259950009 L33 Inductor, Motded, 4.7 UH, 5% 0651910005
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L34 Inductor, Motded, 0.22 UH, 5% 0650620003
L35 Inductor, Molded, 4.7 UH, 5% 0651910005
L36 Inductor, Vay, 0 18 UH 0647890003
L37 Inductoy, Moided, 2.7 UH, 5% 0652180001
L38 Inductor, Moided, 4.7 UH, 5% 0651910006
Ql Transistor, NPN, Si. 2 N4124 0448010003
Q2 Transistor, NPN, Si, 2N1124 0448010003
Q3 Transistor, NPN, Si, 24124 04480100032
Q4 Transistor, N-CH, Fet MFE122 0448030004
Q5 Transistor, NPN, 5i. 2N5179 0445130008
Qs Transistor, NPN, 5i, 2MN5179 0445130008
Q7 Transistor, NPN, 5i. 2N5179 0445130008
e} Transisior, N-CH, Fet MFE> 22 0448030004
Qs Transistor, N-CH, Fet MFEL 20 0448000008
Qlo Transistor, NPN, Si, 2N5179 0445330008
Qll Transistor, N-CH, Fet MFE122 0448030004
R} Resistor, 33K, 10%, 1 4W 0177920009
R2 Resistor, 10K, 10%, 1 Aaw 0170410005
R3 Resistor, 1 K, 10%, 1 /4w 0171560001
R4 Resistor, 150, 10%, 1 AW 0172730007
R5 Resistor, 2.2, 5%, 1 /AW 0178070009
R6 Resistor, 3.3, 10%, 1 /AW 0170890007
R7 Resistor, 100K, 10%, 1 AW 0170390004
R8 Resistor, 150, 0%, F Aw 0172730007
R9 Resistor, 120K, 10%, 1 A4AW 0175100004
R10 Resistor, 47K, 10%, 1AW 0171060008
R11 Resistor, 22 K, 5%, 1 AW 0172230004
R12 Resistor, 220K, 10%, 1 AW 0177780002
R13 Resistor, 100, 5%, 1 /4AW 0171180003
R14 Resistor, 22 K, 5%, 1 /4w 0r722300049
R15 Resistor, 220, 10%, 1 /4 W 0:71320000
R16 Resistor, 560, 5%, 1 /4W 03832000049
R17 Resistor, 470, 5%, 1 AW 031841310009
R18 Resistor, 820, 10%, 1 AW 0178210005
_R19 Resistor, 82, 10%, 1 AW 0184610001
R20 Resistor, 220K, 10%, 1 4 W 0177780002
R21 Resistor, 56, 10%, 14 W 0174290004
R22 Resistor,22,10%, : AW 0192690001
R23 Resistor, 8.2K, 10%, 1AW 0181620006
R24 Resistor, 3.9, 10%, 1 /AW 0178830003
R25 Resistor, 10K, 10%, 1 AW 0170410005
R26 Resistor, 1.71K, 5%, 1 /AW 0170770001
R27 Resistor, LOK, 10%, } 4 W 0170410005
R28 Resistor, 6.81K, 5%, 1AW 0174810008
R29 Resistor, 1.21K,10%, 1 AW 0181860007
R30 Resistor, 4.7, 5%, 1 AW 0170770001
R31 Resistor, 220, 10%, 1 AW 03171320000
R32 Resistor, 220K, 0%, I /AW 0177780002
R33 Resistor, 22,10%, 1 /AW 0192690001
R34 Resistor, 150, 10%, 1 AW 0172730007
R35 Resistor, 121K, 10%, 1 AW 0183180003
R36 Resistor, 4.7KK, 5%, 1/4W 0170770001
R37 Resistor, 1K, 10%, 1 AW 0171560001
R38 Resistor, 5 .81, 5%, 1/4W 0174810008
R39 Resistor, 220, 10%, 1 AW 0171320000
R40 Resistor, 10K, 10%, 1 AW 0170410005
R4 1 Resistor, 6 81K, 5%, 1/4W 0174810008
Ra42 Resistor, 6§ 8K, 5%, 1 AW 0174810008
R43 Resistor, 3.9K, 0%, E AW 0178830003
R4 4 Resistor, 8.21K, 10%, 1 4W 0181620006
R45 Resistor, 22,10%, 1 AW 0192690001
R4G Resistor, 220, 10%, 1 AW 0171320000
R47 Resistor, 220K, 10%, 1AW 0177780002
R48 Resistor, Z2 K, 5%, 1 AW 0172230004
R49 Resistor, 220K, 10%, 1 AW 0177780002
R50 Resistor, 474, 10%, } AW 0171060008
R51 Resistor, 150, 10%, 1 /AW 0172730007
R52 Resistor, 220, 10%, 1 /AW 0171320000
R53 Resistoy, 10K, 10%, 1AW 0170410005
R54 Pot., 500, 20%, 1 /2w, PC Mount 0345980000
R55 Resistor, 10 K, 10%, 1 4 W 0170410005
R56 Resistoy, 1K, 10%, 1 AW 0171560001
R57 Resistor, 22, 10%, 1 /4W 019256900401
RS8 Resistor, 470, 5%, 1 AW 0184110009
RS9 Resistor, 220, 10%, 1/4W 0171320000
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RE0 Resistor, 68, 10%, 1/4W 0187960003
R61 Resistor, 100, 5%; 1/4W 0171180003
R&2 Resistor, 180, 10%, 1/4W 0175220000
R63 Resistoy, 22, 10%, 1AW 0192690001
R64 Resistor, 12K, 10%, 1/4W C183180003
RB5 Resistor, 220, 10%, 1/4W 0171320000
RE6 Resgistor, 22, 10%, 1/4W 0192690001
R67 Resistor, 3.3K, 10%, 1/4W 0170890007
R68 Resistor, 1.5K, 10%, 1/4wW 0172470005
RBE9 Resistor, 1.8K, 10%, 1/4W 0178190002
R70 Resistor, 22K, 5%, 1/4W 0172230004
R71 Resistor, 100K, 10%, 1/4W 0170390004
R72 Resistar, 22, 10%, 1/4W 0122690001
R73 Resistor, 22, 10%, 1/4W 0192690001
R74 Resistor, 100, 5%, 1/4W 0171180003
R75 Resistor, 100, 5%, 1/4W 0171180003
R76 Resistor, 100, 5%,1/4W 0171180003
T1 Transformey 5024110307
T2 Transformer 5024110307
T3 Transformer 5024111401
TP1 Connector, RF, JCM 0753600005
TP2 Connector, RF, JCM 3753600005
TP3 Connector, RF, JCM 0753600005
ul iC Linear CA3053 0448060001
U2 iC Linear CA3053 0448060001
u3 1C Linear CA3053 0448060001
Y1 Crystal, 21,0000 MHz, HC-18U 5024080301
Y2 Crystal, 80.7500 MHz, HC-18U 5024080408
Terminak, Turret 0525580000
Wire Kit, Transiator Assy. 5024080009
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' 6024090098G PC ASSY VHF DIVIDER

REF REF

SYMBOL DESCRIPTION p?ng:'Anlug. SYMBOL DESCRIPTION pilg\_‘r‘“p’lg_

PC AS5Y VvHF DIVIDER 5024090098 R38 Resistor, 2.2K, 5%, 1 /4w 0178070009

cl Capacitor, 0 01 UF, 25V, X55 0281620008 R39 Resistor, 2.2 K, 5%, 1 /4w 0178070009
c2 Capacltor, Feed Thru, 1500PF, 500 v 0281760004 R40 Resistor, 1K, 10%, 1 /4w 0171560001
C3 Capacitor, Feed Thru, 1500PF, 500 Vv 0281760004 R41 MNot used
C4 Capacitor, Feed Thru, 1500PF, 500V 0281760004 R4 2 Resistor, 68, 10%, 1 4 W 0187960003
[+ Capacitor, Feed Thru, 1500 PF, 500 v 0281760004 R4 3 Resistor, 68, 10%, 1 4w 0187960003
(o] Capacitor, Feed Thru, I500PF, 500 Vv 0281760004 R4 4 Resistor, 68, 10%, 1 AW 0187960003
c7 Capacitor, Feed Thru, IS00PF, 500 V 0281760004 R45 Resistor, 68, 10%, 1 /4w 0187960003
Cc8 Capacitor, Feed Thru, 1500PF, 500V 0283760004 R46 Resistor, 68, 10%, 1 4W 0187960003
c9 Capacitor, Feed Thru, 1500 PF, 500V 0281760004 R4 7 Resistor, 68, 10%, 1 /4W 0187960003
Clo Capacitor, Feed Thru, 1500PF, 500V 0281760004 R4 8§ Resistor, 68, 10%, 3 AW 0:87960003
Cl1 Capacitar, Feed Thru, 1500 PF, 500 v 0281760004 R49 Resistor, 68, 10%, 1 4W 03187960003
Cl2 Capacitor, Feed Thru, 1500 PF, 500 Vv 0281760004 R50 Resistor, 68, 10%, 1 4 W 0187960003
Ci3 Capacitor, Feed Thru, 1500PF, 500V Q281760004 R51 Resistor, 68, 10%, 1 4w 0187960003
Cl4 Mot used R52 Resistor, 22 M, 10%, 1/4W 0180950002
C1s Capacitor, 47PF, 500V, DM10, 5% 0294960007 R53 Resistor, 1K, 10%, 1 4w 0171560001
Cl6 Capacitor, 0.01 UF, 25V, X55 0281620008 TPl Test Point, White 0753640007
Ccl7 Capacitor, 0.01 UF, 25V, X55 0281620008 [§H 1C Digitai SN7400 N 0448070006
Cclg Capacitor, 0,01 UF, 25V, X55 0281620008 uz 1C Digitat SN745112 N 0448450003
C19 Capacitor, 0.01 UF, 25V, X55 0281620008 u3 IC Digital 74 L5196 N Selected 0448250004
C240 Capacitor, 3.3UF, 35V, 196D 0281680001 €71 IC Digital SN7401N 0448230003
Cc21 Capacitor, 0.01 UF, 25V, X55 0281620008 us IC Digital SN7400N 0448070006
ca2 Capacitor, 0.01 UF, 25V, X55 0281620008 uUs " 1C Digital 74 L5196 N Selected 0448250004
c23 Capacitor, 0.0} UF, 25V, X55 0281620008 u7 IC Digital SN7476 N 0448240009
Cc24 Capacitor, 0.01UF, 25V, X55 0281620008 ug IC Digitai SN7400 N 0448070006
c25 Capacitor, 0,1 UF, 50V, X7TR, 20% 0281el0002 [¥1] IC Digital SN7430MN 04481310008
C24 Capacitor, 100 PF, 500V, DM10, 5% 0274740001 ulo IC Digital SN74H72 N 0448090007
CR1 Diode, Signal, 51, 1/N4454 G405270003 uil {C Digital SN7476 N 0448240009
CR2 Diode, Signat, S5#. 1NA454 0405270003 U1z iC Digital MC4044P 0448100002
Lt Inductor, Moided, 22 UH, 5% 0650000005 ui3 fC Digital SN7400N 0448070008
L2 Inductor, Moided, 22 UH, 5% 0650000005 Wire Kit, VHF Divider Assy. 5024090004
L3 Inductor, Molded, $5UH, 5% 0659070006 PCB Wire Divider 5024090009
Ql Transistor, NPN, Si2N5179 0445130008 Bracket, Feedthru 5024020403
Q2 Transistor, NPN, 5§ 2[N5179 0445130008
Q3 Tranststor, NPN, 5i 2 N4124 0448010003 0.8
Q4 Transistor, PNP, 5 2N4126 0448020009 @ MSEC
Qs Transistor, NPN, Si 2N1124 0448010003 L ¥
Ri1 Resistor, 56, 10%, 1 W 0174290004 4v 3,2y 3¥
R2 Resistor, 100, 5%, I 4 W 0173180003 )__L J S
R3 Resistor, 820, 10%, } 4w 0178210005 ) f T
R4 Resistor, 470, 10%, 1 4w 0172610001 0.4v a.4v 0.4y
R5 Resistor, 11K, 10%, 1 4w 01715604001 ..J..QO
R6 Resistor, 330, 5%, L AW 01709310008 nSEC [+ 4H SEC
R7 Resisior, 100, 5%, 1 /4w 0171180003
Rs Resistar, 2.7 K, 10%, 1 4w 0186670001
R9 Resistor, 1K, 10%, 1 4w 0171560001
R10 | Resistor, 1K, 10%, t AW 0171560001 200
R1L | Resistor, 22, 10%, 1AW 01926390001 n3EC
Ri2 Resistor, 22, 10%, 1 4w 0192690401F ~F T D
R13 Resistor, 1K, 10%, 1 4w 0171560001 a4y 3.5V
R14 | Not used 4 4
Ri5 Resistor, 1K, 10%, 1 4w 0171560001
Ris Resistor, 1K, 10%, 1 4w 0171560001 04y Q.4v
R17 Resistor, 2.2 K, 5%, 1 /4w 0178070009 : 400
R18 Resistor, 1K, 10%, 1 AW 017156000% e nSEC
R19 Resistor, 11, 10%, 1/4W 0171560001
R20 Resistor, F K, 10%, 1 4W 0173560001 ©
R21 Resistor, 1K, 10%, } 4w 0171560001 200
Rz22 Resistor, 11K, 10%, 1 4w 0171560001 nSEf"
R23 Resistor, 11, 10%, L AW 0171560001
R24 Not used
R25 Mot used 3V
R26 | Resistor, 1K, 10%, 14w 0172560001 4
R27 Resistor, 2 2K, 5%, 1 4W 0178070009 i—T -
R28 Resistor, 2.2K, 5%, 1 4w 0178070009
R29 Resistor, 2.2 K, 5%, 1 AW 0178070009 Qay 400
R30 Resistor, 2.2 K, 5%, 1 /AW 01780700G9 o
R31 Resistor, 2.2 K, 5%, 14 W 0178070009 nsEc
R32 Resistor, 2 2K, 5%, 14w 0178070009
R33 Resistor, 2.21K, 5%, 1 AW 0178070009 V.H.F. Divider Waveforms (1 AdA4)
R34 Resistor, 2.2 K, 5%, 1 4w 0178070009
R3§ Resistor, 2.2 K, 5%, 1 4 W 0178070009 Frequency Dials At 00000.0 kHz
R3e6 Resistor, 2.2 K, 5%, 1 4w 017807000%
R37 Resistor, 1 K, 10%, 1 4w 0171560001
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5024120094C.PC ASSY IF FILTER W/FILTERS

REF N REF

svMBoL DESCRIPTION PART NO. | | SYMBOL DESCRIPTION PART NO.

PC ASSY {F FILTER W/O FILTERS 50241201981 CR10 Ciode, Signat, Sil. L N4454 0405270003

ci Capacitor, 0.01 UF, 25V, X55 0281620008 CR11 | Diode, Signat, Sit, 1 N4454 0405270003
c2 Capacitor, 0,01 UF, 25V, X585 0281620008 CR12 | Diode, Signat, Sil. 1 N£454 0405270003
C3 Capacitor, 0 01 UF, 256V, X3S 0281620008 CR13 Diode, Signal, Sii. 1 N4 454 0405270003
C4 Capacitor, 0 01 UF, 25%, X535 0281620008 CR14 Diode, Signal, 5il. 1 N4454 04052700063
cs Capacitor, 0.01 UF, 25V, X5S 0281620008 CR1}5 | Diode, Signal, Sil. 1N4454 0405270003
[o13) Capacitor, 0 01 UF, 25%, X535 0281620008 CRi6 | Diode, Signal, Sil, 1N4454 0405270002
c? Capacitor, LOPF, 500V, DM10 0259830003 CR17 | Diode, Signal, Sil. 1 Na454 0405270003
cs Capacitor, 0.01 UF, 25V, X55 0281620008 CRI3 | Diode, Signal, 5il. 1N4454 0405270003
c9 Capacitor, 68 UF, 15V, T368 0296540005 FL1 Filter, Crystal, LSB, 10.5 MHz 0814250003
Civ Capacitor, 0 .01 UF, 25V, X535 0281620008 FL2 Filter, Crystal, AM, 10.5 MHz 0818270004
cll Capacitor, 0,01 UF, 25V, X55 0281620008 FL3 Fiiter, Crystal, USB, }0.5 MHz 0818260009
cl12 Capacitor, 0.01 UF, 25V, X565 0281620008 L1 Inductor, Molded, 150 UH, 3% 0659190001
cl3 Capacitor, 15 UF, 15V, 196D 0281720002 L2 Inductor, Molded, 150 UH, 5% 065931490001
cl4 Capacitor, 0.0l UF, 25 v, X55 0281620008 L3 Inductor, Var, 3.30 UH 0647330005
cls Capacitor, 0.01 UF, 25V, X55 0281620008 La tnductor, Var. 3.30UH 0674520005
Clé Capacitor, 0.01 UF, 25V, X535 0283620008 L§ Not used
c17 Capacitor, 0.01 UF, 25V, X§5 02831620008 L& {nductor, Moided, 150 UH, 5% 0659190001
Cis Capacitoy, 0,0} UF, 25V, X55 0281620008 L7 inductor, Molded, 150 UH, 5% 0659190001
co20 Capacitor, 0.01 UF, 25V, X585 0281620008 La inductor, Molded, 22 UH, 5% 0650000005
cz21 Capacitor, 0.0 UF, 25V, X585 0281620008 L inductor, Moided, 22 UH, 5% 0650000005
c27 MNot used LiO Inductor, Moided, 22 UH, 5% 0650000005
c23 Not used L11 inductor, Moided, 1.5 UH, 5% 0649270002
c24 Not used Liz Inductor, Molded, 1.5 UH, 5% 0649270002
c25 Capacitor, 0,01 UF, 25V, X55 0281620008 L13 Inductor, Molded, 1.5 UH, 5% 0649270002
25 Capacitor, 0,01 UF, 25V, X55 0281620008 L14 Inductor, Molded, 1.5 UH, 5% DE45270002
c2e Capacitor, 0.01 UF, 25V, X55 0281620008 L1is tnductor, Molded, 1.5UH, 5% 0644270002
c27 Capacitor, 0,01 UF, 25V, X5S 0281620068 Lle Inductor, Moltded, 1 .5UH, 5% 0649270002
C28 Capacitor, 0.1 UF, 50v, X7R, 20% 0281630002 Q1 Transistor, NPN, Si. 2NA124 0448010002
C29 Capacitor, 0,1UF, 50V, X7R, 20% 0281610002 Q2 Transistor, NPN, 5. 2N4124 0448010003
c30 Capacitor, 0. 1UF, 50V, X7 R, 20% 0281610002 @3 Transistoy, NPN, Si, 2N4124 0448010003
c31 Not used Q4 Transistor, NPN, Si, 2N4124 0448010003
€32 MNot used R1 Resistor, 100, 5%, 1 /4W 0173180003
C3i3 Not used R2 Resistor, 27,10%, 1 AW 017259000}
Cl4 Capacitor, 0,01 UF, 25V, X55 0281620008 R3 Resistor, 470, 9%, 1 /4W 0184150009
C35 Capacitor, 0.01 UF, 25V, X558 0281620008 R4 Reasistor, 100, 5%, 1 AW 171180003
C36 Capacitor, 0,01 UF, 25V, X55 0281620008 RS Resistor, 11, 10%, 1 AW 017356000
C37 Capacitor, 0.01UF, 25V, X5S 0281620008 Ré& Resistor, 18, 10%, 1 4w 0184590003
C3ig Capacitor, 0.01 UF, 25V, X55 0281620008 R7 Resistor, 11K, 10%, t 4w 017156000C1%
cig Capacitor, 0,01 UF, 25V, X55 0281620008 RS Resistor, 1.5%, 10%, 1 /4 W 0172470005
c40 Capacitor, 0.01 UF, 25, X585 0281620008 RS Resistor, 8.2, 10%, 1 AW 0181620006
cat Capacitor, 0.01 UF, 25V, X55 0281620008 R10 Resistor, 4.71K, 5%, 1 4 W 0370770003
Cca2 Capacitor, .01 UF, 25V, X585 0281620008 RI11 Resistor, 220, 10%, 1,4W 0171320000
C43 Capacitor, 0,01 UF, 25V, X565 0281620008 Ri2 Resistor, 8.2K, 10%, 14w 0181620006
C44 Capacitor, 0.0T UF, 25V, X5S 0281620008 Ri3 Resistor, 4.7 K,5%, 1 AW 0170770001
C45 Capacitor, 0,01 UF, 25V, X535 0281620008 R14 Resistor, 820, 10%, 1 /4 W 0178210005
C46 Capacitor, 220PF, 500V, DML5 5% 0285950002 RIS Resistor, 27, 10%,1 /4 W 0172590001
c47 Capacitor, 0.01UF, 25V, X35 0281620008 R16 Resistor, 330, 5%, 1 AW 0170910008
C48 Capacitor, 0.01 UF, 25V, X85 0281620008 R17 Resistoy, 330, 5%, 1 /AW 0170910008
C49 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 R18 Resistor, 22, 10%, i AW 0192690001
c540 Capacitor, 0,01 UF, 25V, X55 0281620008 Ri9 Resistor, 1K, 10%, 1 AW 0171560001
C51 Capacitor, 82PF, 500V, DM10, 5% 0252120003 R20 Resistor, 56, 10%, 31 AW 0174290004
c32 Capacitor, 360PF, 500V, DMI5,5% 0275150003 R21 Not used
C51 Capacitor, 0.01 UF, 25V, X585 0283620008 R22 Not used
Cc54 Capacitor, 220 PF, 500V, DM15, 5% 0285950002 R23 Not used
C55 Capacitor, 0.01 UF, 25V, X55 0261620008 R24 Resistor, 10K, 10%, 1 /AW 0170410005
Ch6 Capacitor, 0,1 UF, 50V, X7R, 20% 0281610002 R25 Resistor, 10K, 10%, 1AW 0170410005
C57 Capacitor, 0.01 UF, 25V, X55 0281620008 R26 Resistor, 10K, 10%, 1 AW 0170410005
Cc58 Capacitor, B2 PF, 500V, DM10, 5% 0262120003 R27 Resistor, 1K, 10%, 1 /4W 0171560001
csg Capacitor, 360 PF, 500V, DM15, 5% 0275150003 R38 Resistor, 1k, 10%, 1/4W 0171560001
Ch0 Capacitor, 0.001UF, 100V, X5E, 0% 0282080007 R29 Resistor, 1K, 10%, 1/4W 0171560001
Cs1 Capacitor, 68UF, 15V, T368 0296540005 R30 Resistor, 1.5K, 10%, 1 AW 0172470005
caz2 Capacitor, 0.01 UF, 25V, X585 0281620008 R31 Resistor, 101, 10%, 1 /AW 0170410005
C63 Capacitar, 0. 01 UF, 25V, X55 0281620008 R32 Resistor, 1K; 10%, L /AW 0i71560001
Cé4 | Capacitor, 68UF, 25V, X55 0282150005 R33 | Resistor, 1K, 10%, 1AW 0171560001
€65 | capacitor, 7SFF, 500V 0294340009 R34 | Resistor, 1K, 10%, 1 4W 0171560001
GR1 | Diode, Signal, Sil. 14454 0405270003 R35 | Resistor, 1K, 10%, 1AW 0171560001
CR2 Diode, Signal, Sil. 1N4454 0405270003 Rig Resistor, 1K, 10%, 1 /4w 0171560001
CR3 | Diode, Signal, SH. 1N4454 0405270003 R17 | Resistor, 11, 10%, 14w 0171560001
CR4 Diode, Signal, Sil. 1 N4454 0405270003 R33 Resistor, 1 K, 10%, 1 4W 0171560001
CRS Diode, Signal, Sil 1N4454 0405270003 R3S Resistor, 10, 5%, 1 /4W 0177160004
CR& | Diode, Signal, Sit 1N4454 0405270003 R40 Resistor, 10K, 10%, 1 /4W 0170410005
CRY | Diade, Signal, Sil 1N4454 0405270003 R41 | Resistor, 1K, 10%, §/4W 017156000%
CR8 Diode, Signal, Sil. L N4454 0405270003 R42 Resistor, 100, 5%, } AW 0171180003
CR9 0405270003

REF
SYMBOL

DESCRIPTION

SUNAIR
PART NO,

R4 3
R4 4
R45
R46
R47
Rag§
R4 g
R50
R51
R52
R513
RS54
R55
R56
R57
R58
R59
R60
R6 §
/62
R&3
Ré6 4
RE6S
RE66
R67
R68
Ul

U2

Resistor, 1&0, 8%, 1 /AW
Resistor, 100, 5%, 1 AW
Not used

Resistor, 217K, 10%, 3 4 W
Resistor, 10K, 10%, I AW
Resistor, 516 K, 10%, 1AW
Resistor, 10, 5%, 1 AW
Resistor, 560, 5%, 1 /4 W
Resistor, 100, 5%, 1 4W
Resistor, 4.7 K, 5%, 1 AW
Resistor, 3.9 K, 10%, 14w
‘Resistor, 56, 10%, : AW
Resistor, 100, 5%, 3 AW
Resistor, Sq L 10%, 1/aw
Resistor, 2 7K, 10%, 1 AW
Resistor, 5 § K, 10%, 1 /AW
Resistor, 100, 5%, 1 4W
Resistor, 100, 5%, 1 4W
Resistor, L0, 5%, 1/4W
Resistor, 27,10%, 1 /AW
Resistor, 27,10%, 1 AW
Resistor, 2'},, 10%, 1 /4W
Resistor, 150, 10%, 1 /4 W
Reasistor, 470, 5%, 1 /4w
Resistor, 150, 10%, 1 AW
Resistor, 27, 10%, 1 AW
tC Linear CA3053

IC Linear CA3053

[

0173180003
0171180003

0186670001
0170410005
0183060008
0177160004
0183200004
0171330003
0170770002
0178830003
0174290004
071180003
0172490004
0186670001
0183060008
0171180003
0173180003
0177160004
017259000¢%
0175290001
0175290001
0172730007
03184110009
0172730007
0172590001
0448060001
0448060001

TOP SIDE
BOTTOM SIDE
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5024140095M PC ASSY AUDIO

REF REF SUNAIR
SYMBOL DESCRIPTION P?QURP:JI'APIIS. SYMBOL DESCRIPTION PART NG
PC ASSY AUDIO 5024140095 Rg Resistar, 6 .8 K, 5%, 1/4 W 0174820008
cl Capacitor, 47UF, 20V, 196D 0281700001 R9 Resistor, 18, 10%, 1 4w 0184590001
cz Capacitor, 0.0f UF, 25 v, X5S 0281620008 R10 Resistor, 680, 10%, 1 /4 W 0176630007
c3 Capacitor, 0.0 UF, 25V, X55 0281620008 Rl Resistor, 22K, 5%, 1 4w 0172230004
c4 Capacitor, 0.01 UF, 25V, X55 0281620008 R12 Resistor, 3K, 5%, 1 AW 03197180001
C5 Capacitor, 0 .01 UF, 25V, X55 0281620008 R13 Resistor, 1.5 K, 10%, } 4W 0172470008
ca Capacitor, 0,01 UF, 25V, X55 0281620008 R14 Resistor, 120, 10%, 1 4w 0186550006
7 Capacitor, 0.01 UF, 25V, X55 0281620008 R1S Resistor, 1.8 K, 10%, 1 /4 W 0178190004
cs Capacitor, 0.01 UF, 25V, X55 0281620008 R16 Resistor, 33K, 10%, 1 /4W 0177920009
c9 Capacitor, 0.01 UF, 25V, X55 0281620008 R17 Resistor, 120K, 10%, 1 /4w 0175100004
cl0 Capacitor, 15UF, 20V, 198D 0280920008 R18 Resistor, 8.2K, 10%, 1 /4W 0181620006
Cil Capacitor, 68 UF, 25V, T368 0282150005 R19 Resistor, 100,5%, 1/4W 0171180003
clz Capacitor, 220PF, 500 v, DM15,5% 0285950002 R20 Resistor, 1K, 10%, 1 /4W 0171560001
c13 Capacitor, 0,01 UF, 25V, X55 0281620008 R21 Resistor, 3.8 K, 10%, 1 AW 0178830003
cla Capacitor, 15UF, 20v, 1980 0280920008 Rz?p Resistor, 1 2K 10%, 1 AW 0181860007
Cl5 Capacitor, 0. 01 UF, 25V, X55 0281620008 R23 Resistor, 120, 10%, 1 AW 0186550006
Cig Capacitor, 0.01 UF, 25 v, X55 0281620008 R24 Resistor, 560, 5%, 1 /4 W 0383200004
cl7 Capacitor, 0. 01 UF, 25 V, X55 0281620008 R25 Resistor, 56, 10%, 1 /4w 0174290004
C18 Capacitor, 68 UF, 25V, T368 0282350005 R26 Resistor, 2.2 K, 5%, 1 4 W 0178070009
c19 Capacitor, 0.01 UF, 25 Vv, X55 0281620008 R27 Resistor, 220, 10%, 1 4W 0171320000
c20 Capacitor, t5 UF, 20V, 198D 0280920008 R28 Resistor, 18K, 10%, 1 /AW 0171520002
c21 Capacitor, 0.01 UF, 25V, X55 0281620008 R29 Resistor, 6.8 K, 5%, 1/4W 0374810008
c22 Capacitor, 0,01 UF, 25 v, X55 0281620008 R3D Resistor, 2.7K, 10%, 1 /AW 0188670001
c23 Capacitor, 8.0l UF, 25 v, X55 0281620008 R31 Resistoy, 270, 10%, 1/4W 0178450006
c24 Capacitor, 0.01 UF, 25 Vv, X55 0281620008 R32 Resistor, 680, 10%, 1 /4W 0176630007
c25 Capacitor, 0.0 1 UF, 25V, X55 0281620008 R33 Resistor, 82, 10%, 1 /4W 0184610001
C26 Capacitor, 0.01 UF, 25V, X55 0281620008 R34 Resistor, 680, 10%, 1 /4W 0176630007
c27 Capacitor, lUF, 50V, 198D 0280930002 R35 Resistor, 33K, 10%, I /A4W 0177920009
C28+ | Capacitor, 1UF, 50V, 198D 0280910002 R36 Resistor, 5.6 K, 10%, t 4 W 0183060008
c29 Capacitor, 0.01 UF, 25V, X55 0281620008 R37 Resistor, 3.3 K, 10%, 1 /4 W 0170890007
fox ] Capacitor, 1 UF, 50V, 198D 0280910002 R38 Resistor, 6.8 K, 5%, 1AW 0174810008
c31 Capacitor, 3.3UF, 35V, 196D 0281680001 R39 Resistor, 1.21K, 10%, 1 AW 0181860007
C32 Capacitor, 0.01 UF, 25V, X55 0281620008 R40 Resistor, 5.6 K, 10%, 1 /4W 0183060008
C33 Capacitor, LUF, 50V, 198D 0280910002 R41 Resistor, 3.3K, 10%, 1 AW 0170890007
Cc34 Capacitor, 0.01UF, 25V, X55 02816206008 R42 Resistor, 680, 10%, 1 4 W 0176630007
Ci5 Capacitor, 3.3UF, 35V, 186D 0281680001 R4 3 Resistor, 2.2 K, 5%, 1 AW 0178070009
c36 Capacitor, 1UF, 50V, 198D 0280910002 R4 4 Resistor, 100K, 10%, 1 4 W 0170390004
C37 Capacitor, 47UF, 20V, 196 D 0281700001 R4S Resistor, 10, 5%, 1 4w 177160004
C38 Capacitor, 68 UF, 25V, T368 0282150005 R4 6 Resistor, 8.2 K, 10%, 1 4W 0181620006
c33 Capacitor, 15 UF, 20, 198D 0280920003 R47 Resistor, 4.7 K, 5%, 1 AW 0170770001
c40 Capacitor, 0.01 UF, 25V, X55 0281620008 R4 8 Pot., 2K, 10%, 3/4W, 15 Turns 0338490060
Cc41 Capacitor, 0.01 UF, 25V, X55 0281620008 R49 Resistor, 18K, 10%, I 4 W 0175720002
ca2, Capacitor, 0.0} UF, 25V, X55 0281620008 R50 Reslstor, 8.2 K, 10%, 1/4W 0181620006
C41 Capacitor, 0. 01 UF, 25V, X55S 0281620008 R51 Resistor, 560, 5%, 1 AW 0183200004
c44 Capacitor, 0.01 UF, 25V, X55 0281620008 R52 Resistor, 470K, 10%, 1 AW 0180570005
c45 Capacitor, 0.01UF, 25V, X55 0281620008 R53 Resistor, 10, 5%, 1 4W 0177160004
ca6 Capacitor, 0.01 UF, 25V, X55 0281620008 RS54 Resistor, 3K, 10%, 1 AW 0171560001
cq7 Capacitor, 001 UF, 25V, X585 0281620008 R55 Resistor, 56, 10%, 1 4W 0174290004
C438 Capacitor, 0.01 UF, 25V, X558 0281620008 R56 Resistor, 4. 7K, 10%, 1 /2w 0195680006
c49 Capacitor, 0.01 UF, 25V, X55 0281620008 R57 Resistor, 10, 5%, 1 4 W 0177160004
c59 Capacitor, 910 PF, 500V, DM19, 5% 0297570005 R58 Pot,, 500, 10%, 34W, 15 Turns 0338490078
CRI1 Diode, Signal, Sil. 1N4454 0405270003 R59 Resistor, 120, 10%, 1 /AW 0186550008
CR2 Diode, Signal, 51, 1 N4454 0405270003 R60 Pot., 20,10%,1/2 W, 1 Turn 1000080030
CR3 Diode, Signal, SH, 1 N4454 0405270003 R61 Resistor, 1K, 10%, 1/4W 0171560001
CR4 Diode, Signal, 51, 1Ng454 0405270003 R62 Rasistor, 560, 5%, 1 AW 0183200004
L1 Inductor, Moided, 150 UH, 5% 0646780000 R63 Resistor, 4.7 K, 5%, 1 4w 0170779001
Qi Transistor, NPN, 5, 2N4124 0448010003 RE 4 Resistor, 100, 5%, 1 4 W 0171180003
Q2 Transistor, NPN, Si, 2N4124 0448030003 R6 5 Resistor, 10, 5%, 1 AW 0177160004
Q3 Transistor, NPN, 5i, 2N4 124 0448030003 R66 Resistor, 330,5%, 1 4w 6170910008
Q4 Transistor, NPN, Si. 2N4124 0448010003 T1 Transformer, Audio, PC Mount 0491660006
Q5 Transistor, PNP, 5i. 2N4126 0448020009 T2 Transformer, Audio, PC Mount 0491650001
Q6 Transistor, NPN, Si.2Na124 0448010003 (U1 IC Linear CA3020 0444600001
Q7 Transistor, NPN, 5i.2N4 124 0448010003 Test Point, White 0753640007
28 Transistor, NPN, Si. 2 N4 124 0448010003 Heatsink, Transistor 0871870002
Q9 Transistor, NPN, 5i,2N4124 0448010003 Wire Kit, Audio Roard Assy. 5024140001
Q1o Transistor, NPN, Si, 2N4124 0448010003 PCB, Audio 5024140206
Qll Transistor, NPN, SI. 2 N4 124 448010003
Qlz Transistor, NPN, Si, 2N4124 4448010003
R1 Resistor, 12K, 10%, 1 /4'W 0183180003
R2 Resistor, 3.3K, 10%, 1 AW 0170890007
R3 Resistor, 220, 10%, 1 AW 0171320000
R4 Resistor, 560, 5%, 1/4W 0183200004
RS Resistor, 18, 10%, 1AW 0184590001
R6 Resistor, 56, 10%, 1 /4 W 0174290004
R7 Resistor, 1 8K, 10%, 14 W 0178190004

TN
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5024140095M PC ASSY AUDIO

REF REF SUNAIR
SYMBOL DESCRIPTION Pi‘éﬁig. SYMBOL, DESCRIPTION FART NO.
PC ASSY AUDIO 5024140095 RS Resistor, 6 8K, 5%, 1 /AW 0174810008
cl Capacitor, 47UF, 20V, 196 D 0281700001 R9 Resistor, 18, 10%, 1 4 W 0184590001
c2 Capacitor, 0.01 UF, 25V, X55 0281620008 R10 Resistor, 680, 10%, 1 AW 0176630007
C3 Capacitor, 0,01 UF, 25V, X55 0281620008 Ri1 Resistor, 22 K, 5%, 1 AW 0172230004
Cc4 Capacitor, 0.01 UF, 25V, X55 0281620008 R12 Resistor, 3K, 5%, } AW 0197180001
(93] Capacitor, 0.01 UF, 25V, X55 0281620008 R13 Resistor, 1 5K, 10%, 1 AW 9172470005
Ch Capacitor, 0.0 UF, 25V, X55 02816200028 Ri4 Resistor, 120, 10%, 1 AW 0186550006
Cc7 Capacitor, 0.01 UF, 25 v, X85 0281620008 R15 Resistor, 18K, 10%, 1/4W 0178190004
(o] Capacitor, 0,01 UF, 25 v, X55 0281620008 R16 Resistor, 33K, 10%, 1 AW 017792000%
c9 Capacitor, 0.01 UF, 256V, X55 0281620008 R17 Resistor, 1201, 10%, : AW 03175100004
cio Capacitor, 15 UF, 20V, 198D 0280920008 R18 Resistor, 8.2 K, 10%,1/4W 0i81620006
Cil Capacitor, 68 UF, 25V, T368 0282150005 R19 Resistor, 100, 5%, 1/4wW Q3171180003
cl2 Capacitor, 220PF,500%, DM15, 5% 0285950002 R20 Resistor, 1K, 10%, 1 /4W 0171560001
Cl3 Capacitor, 0,01 UF, 25V, X55 0281620008 R21 Resistor, 3.9K, 10%, I 4W 0378830003
Ci4 Capacitor, I5UF, 20V, 198D Q280920008 R22 Resistor, 1.2K 10%, 1 /4W 0181860007
Cl5 Capacitor, 0,01 UF, 25V, X55 0281620008 R23 Resistor, 120, 10%, 1 /4W 0126550006
Cla Capacitor, 0,01 UF, 25V, X55 0281620008 R24 Resistor, 560, 5%, 1 /AW 0183200004
cl? Capacitor, 0.01 UF, 25V, X55 0281620008 R25 Resgistor, 56, 10%, 1 /4W 0174290004
Cl8 Capacitor, 68 UF, 25V, T368 0282150005 R26 Resistor, 2.2K, 5%, 1 f4W 0178070009
Cl9 Capacitor, 0.01 UF, 25V, X55 0281620008 R27 Resistor, 220, 0%, 1 AW 0171320000
c20 Capacitor, ISUF, 20V, 198D Q280920008 R28 Resistor, 181, 10%, 3 AW 0171520002
c21 Capacitor, 0.01 UF, 25V, X55 0283620008 R29 Resistor, 6.8 1K, 5%, 1 /AW 03174810008
c22 Capacitor, 0,01 UF, 25V, X55 0281620008 R30 Resistor, 2.7 K, 10%, 1 AW 03188670001
c23 Capacitor, 0.01 UF, 25V, X585 028620008 R31 Resistor, 270, 10%, 1 AW 0178450006
cz24 Capacitor, 0.01 UF, 25V, X55 02831620008 R32 Resistor, 680, 10%, 1 AW 0176630007
c25 Capacitor, 0.01 UF, 25V, X55 0283620008 R33 Resistor, 82, 10%, 1 4 W 0184610001
C26 Capacitor, 0.01 UF, 25V, X55 02831620008 R34 Resistor, 680, 10%, 1 M4W Q176630007
c27 Capacitor, 1 UF, 50V, 193D 0230910002 R35 Resistor, 33K, 10%, 1AW 01774920009
C28+« Capacitor, lUF, 50V, 133D 0280510002 R316 Resistor, 5.6 K, 10%, 1 /AW 0183060008
c29 Capacitor, .01 UF, 25V, X55 0283620008 R3a7 Resistor, 3.3K, 10%, 1 AW 0170890007
Cc30 Capacitor, 1 UF, 50V, 198D 0280910002 R38 Resistor, 6 8K, 5%, 1/4W 017410008
C31 Capacitor, 3.3UF, 35V, 1960 02836380001 R39 Resistor, 1.2 K, 10%, 1 AW 01831860007
c32 Capacitor, 0.01 UF, 25V, X55 0281620008 R4O Resistor, S.6 K, 10%, 1 AW 0133060008
C33 Capacitor, lUF, 50V, 198D 02809104002 R41 Resistor, 33K, 10%, 1AW 0170890007
C34 Capacitor, 0.01UF, 25V, X55 0283620008 R42 Resistor, 680, 10%, 1 /4W 0176630007
C35 Capacitor, 3.3UF, 35V, 196 D 0281680001 R4 3 Resistor, 2.2 K, 5%, 1/4W 0178070009
C36 Capacitor, 1 UF, 50V, 198D 0280910002 R4 4 Resistor, 100K, 10%, 1 AW 0170390004
C37 Capacitor, 47UF, 20V, 196D 0281700001 R45 Resistor, 10, 5%, 1 AW 0177160004
c38 Capacitor, 68 LJF, 25V, T368 0282150005 R46 Resistor, 8.2 K, 10%, 1 AW 0181620006
C39 Capacitor, 15 UF, 20V, 198D 0280920008 R4 7 Resistor, 4. 7K, 5%, 1 /AW 0170770001
C40 Capacitor, 0.01 UF, 25v, X5§ 0281620008 R4 8 Pot., 2K, 10%,3/4W, 15 Turns 0338490060
C41 Capacitor, 0.01UF, 25V, X55 0281620008 R49 Resistor, 181K, 10%, 1 4W 0175720002
c4z, Capacitor, 0.01 UF, 25V, X55 0281620008 RS0 Resistor, 82K, 10%, 1 AW 0181620006
C43 Capacitor, 0.01 UF, 25V, %55 0281620008 R51 Resistor, 560, 5%, 1/4W 0133200004
Cca4 Capacitor, 0,01 UF, 25V, X55 0283620008 RS2 Resistor, 470K, 10%, 1 AW 0180570005
C45 Capacitor, 0.01UF, 25 v, X5§ 0231620008 RS53 Resistor, 10, 5%, 1 /4W 0177160004
C46 Capacitor, .01 UF, 25V, X5§ 0281620008 RS54 Resistor, 1K, 10%,1 4 W 0171560001
47 Capacitor, 0 01 UF, 25V, X55 0281620008 R55 Resistor, 56, 10%, 1 4 W 0174290004
C48 Capacitor, 0.01 JF, 25V, X55 0281620008 R56 Resistor, 4 7K, 10%, 1 2W 0195680006
Ca9 Capacitor, 0,01 UF, 25V, X55 02816204008 RS7 Resistor, 10, 5%, 1 /AW 0177160004
C50 Capacitor, 910PF, 500V, DM19, 5% 0297570005 R58 Pot., 500, 10%, 34 W, 15 Tuns 0338490078
CR1 Diode, Signat, SH, 1N2454 0405270003 R59 Resistor, 120, 10%, 1 /AW 0186550008
CR2 Diode, Signal, 5if. 1N4454 0405270003 R6D Pot., 20, 10%, 1/2 W, 1 Turn 1000080030
CR3 Diode, Signat, Sil. 1N4454 0405270003 R6 1 Resistor, 1K, 10%, 1 AW 01715600032
CR4 Diode, Signat, 5il. 1N4454 0405270003 R62 Resistor, 560,5%, 1 AW 0183200004
L3 Inductoy, Moided, 150 UH, 5% 0646780000 R63 Resistor, 4 7K, 5%, 1MW Q170770001
Qi Transistor, NPN, Si, 2Nd4 124 04430100063 R6 4 Resistor, 100, 5%, 1 AW 0171180003
Q2 Transistor, NPN, Si.2N4124 0448010003 R6S Resistoy, 10,5%, 1 /4 W 0177160004
Q3 Transistor, NPN, Si, 2MN4 124 0443010003 R66 Resistoy, 330,5%, 1 AW 0370910008
Qa Transistor, NPN, Si, 2N4124 0448010003 Ti Transformer, Audio, PC Mount 0491660006
Qs Transistor, PNP, Si. 2N4126 0448020009 T2 Transformer, Audio, PC Mount 0491650003
Q6 Transistar, NPN, Si. 2 N4124 0448010003 Ul iC Linear CA3020 0444600001
Q7 Transistor, NPN, Si.2MN4124 0448010003 Test Point, White 0753640007
Q8 Transistor, NPN, SI, 2N4124 0448010003 Heatsink, Transistor 0871870002
Qg Transistor, NPN, Si.2N4124 0448010003 Wire Kit, Audio Roard Assy. 5024140001
Qlo Fransistor, NPN, Si. 2N4 124 0448010003 PCB, Audio 5024140206
Qil Transistor, NPN, Si,2N4124 0448010003
Qiz2 Transistor, NPN, Si. 2N4124 ¢448010003
R3 Resistor, 12K, 10%, 1/4W 0183180003
R2 Resistor, 33K, 10%, 1 /AW 0170890007
R3 Resistoy, 220, 10%, 1 AW 0171320000
R4 Resistor, 560, 5%, 1 4 W 0183200004
RS Resistor, 18, 10%, 1 /AW 0184590001
R6 Resistor, 56, 10%, 1 AW 03174290004
R7 Resistor, 1 8K, 10%,1/4wW 0378190004
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i 5024047079A

i
50240470956 PC ASSY. SPEAKER DRIVER :
REF :
SYMBOL, DESCRIPTION 3 Pi%l?rAr:g.
PC ASSY, SPEAKER DRIVER 5024047005
c1 Capacitor, 0,006 UF, 100V, Z5V 0273330004 ;
cz Capacltor, 1UF, 35V, T368 0283630001 : CRI CR2 CR3 CR4
c3 Capacitor, 100UF, 50 V 1004260016 i ’ INAQD4A  INAOD4A INADD4 INAOOS
ca Capacitor, 0.47UF, 50V, X5V, 20% 0283370009 ! E1ot2BY DC . ~J I~ L
c5 Capacitor. 0.4 7UF, 50V, X5V, 20% ) L L L~ L1 + l 1 ca
o] Not used cio Ctt TOA7
c7 Capacitor, 4T0UF, 50 v, TAL 0280890001 RI3 T IE?O?J T o TU l .
cl Not used i H ) = =
c Not used ‘ ' EGO KEYLINE “i/'a\t't< ez +~5 CA2004M 470
Cl0 | capacitor, LOOUF, 50V 1004260016 'R9 _T_0-4? 4 +5OV TO SPKR _oe3
cii |capacitor, 0.1UF, 50V, X7 R, 20% 0281610002 4 K = '
€12 |Capacitor. 0.47UF, 50V, X5V, 20% | 0283370009 CPLR/ IS;?% RI2 2N3643 7 Les RE
Cl3 |capacitor, 0.47UF, 50V, X5V, 20% 0283370009 E70.SW TUNE |~ EEK 20'47 LBK
Cis  |cCapacitor, 0.47UF, 50V, X5V, 20% 0283370009 , I~ ~LC!4 c2 = V2w GND
CR1 Dicde, Rectifier 1N4004 0405180004 ) T.047 le Q2 Lo ~— S ES
CR2 | Diode, Rectifier 1N4004 0405180004 CR7? =™ INIGAS i 50
CR3 |Diode, Rectlflor 1N4004 : 0405180004 cw IN270 R,?K 1€ I
CR4 | Diode, Rectiffer 1NA0D4 0405180004 g8 o-REYLINE }/1 R { _I_C| RI R3 LGND _ ~po
CR% Diode, Signal, Germ. 1 N270 : 0405510004 ~ l 005 $ 10K 33
CRE Not used . |2 R7 ke - /2wl b
CR7 | Oiode, Signal, Germ. 1 N270 0405510004 _T_ - - - - -
Q1 Transistor, NPN, 5L 2 N3643 0442310009 RS = _;4'7*(
Q2 Translstor, NPN, 5i, 2 N3643 ' 0443330009 =
R1 Reslstor, 10K, 10%, 1 AW : 0170410005 £4 o AUDIO INPUT 4¢J\'K
R2 Resistor, 1.8 K, 5%, 1 /2W ' 01849700038 RG
R3 Resistor, 33,10%, 1 /2w j 0171700007 10K
R4 Not used !
R5 Resistor, 4.TK, 5%, 1 /4 W i 0170770001 =
R6 Resistor, 10K, 10%, 1 /AW 0170410005 y
R? Resistor, 4,7, 5%, 1 /AW { 017077000} :
R8 * | Resistor, 47K, 5% 1 4 W i 0170770001
R9 Reslstor, 4.7K, 5%, 1 AW . 0170770001
R10 Not usad |
Rl | Resistor, 10K, 10%, 1 /AW ! 0170410005
R12 | Resistor, 22K, 5% 1AW ! 0172230004
Ri3 | Resistor, 12K, 10%, 1 /4W : 0183180003 NOTES: UNLESS OTHERWISE SPECIFIED:
Ri4 | Resistor, 15K, 10%, 1 AW { 0172350000 :
815 Reslstor, 470K, 10%, 1 AW i 0180570005 LALL CAPACITORS ARE INMICROFARADS,
3 |
OiF | s on 47K, 10% 1 /4w ; Toea1ennae 2.ALL igg;ﬁ:o‘sﬁs&?ns IN OHMS AND

wif ﬁsﬁﬁ‘ @w’%

r& ’«Y:- &w

5634047 109 %’
[
3

Figure 5.21 Speaker Driver Schematic (1A1A1)
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{Schematic shown on page 5-97)

5024130090W PC ASSY SIDEBAND GEMERATOR

REF SUNAIR REF SUNAIR
SYMBOL DESCRIPTION PART NO, SYMBOL DESCRIPTION PART NO.
PC ASSY SIDEBAND GENERATOR 5024130000 Q12 Transistor, PNP, Sil, TIP-32A 0448200007
cl Capacitor, 0,01 UF, 25V, X585 0281620008 Ql3 Transistor, PNP, 5i. 2N4126 04438020009
cz2 Capacitor, 0.01UF, 25V, X55 1281620008 Ql4 Transistor, NPN, Si, 2N4921 0448040000
c3 Capacitor, 0.01UF, 25V, X5S 0281620008 R1 Resistor, 47K, 10/, 1/4W 0171060008
C4 Capacitor, 15UF, 20V, 198D 0280920008 R2 Mot used :
Cs5 Capacitor, 0.01UF, 25V, X55 0281620008 R3 Resistor, 1K, 10%, 1/4w 0171560001
Co Capacitor, 47PF, 500V, DM10, 5% 0254960007 R4 Resistor, 68K, 10%, 1/4wW 0173520006.
Cc7 Capacitor, 1UF, 50V, 198D 0280910002 R5 Resistor, 3.3K, 10%, 1/4W 0170890007
Cc8 Capacitor, 13UF, 20V, 198D 0280920008 R6 Resistor, 100,5%, 1/4W 0171180003
Cc9 Capacitor, 0.01UF, 25V, X55 0281620008 R7 Rasistor, 120, 10%, 1/4W 0186550006
Cl0 Capacitor, 0.01UF, 25V, X55 Q0281620008 R3 Resistor, 120, 10%, 1/4W 0186550006
Cl1 Capacitor, 0.01UF, 25V, X55 0281620008 R9 Resistor, 220, 10%, 1/4W 0171320000
cl2 Capacitor, 0.01UF, 25V, X5S 0281620008 R10 Resistor, 10K, 10%, 1/4W 0170410005
c13 Capacitor, 68U/F, 15V, T368 0296540005 R11 Resistor, 1K, 10%, 1/4W 0171560001
cl4 Capacitor, 0.01UF, 25V, X55 0281620008 R12 Resistor, 18K, 10%, 1/4W 0175720002
C15 Capacitor, 68UF, 15V, T368 0296540005 R13 Resistor, 8.2K, 10%, 1/4W 0181620006
(o1} Capacitor, 1UF, 50V, 198D 0280910002 R14 Resistor, 100, 5%, 1/4W 0171180003
Ccl17 Capacitor, 15UF, 20V, 198D 0280920008 R15 Resistor, 1K, 10%, 1/4W 0171560001
c1s Capacitor, Q.01UF, 25V, X55 0281620008 R16 Resistor, 1.21K, 10%, 1/4W 0181860007
cl19 Capacitor, 10PF, 500V, DM10 0259830003 R17 Resistor, 1.5, 10%, 1/4W 0172470005
C20 Capacitor, 0,01 UF, 25V, X55 0281620008 R18 Pot, 500, 10%, 3/4W, 15 Turns 0338490078
Cc21 Mot used R19 Reasistor, 2.2K, 5%, 1/4W 01 7307000?
cz22 Capacitor, 0.01UF, 50V, WSR, 20% 0281730008 R20 Resistor, 100, 5%, 1/4W 0171180003
c23 Capacitor, 360PF, 500V, DM 15, 5% 0275150003 R21 Resistor, 220, 10%, 1/4W 0171320000
c24 Capacltor, 82PF, 300V, DM15, 5% 0289970008 R22 Resistor, 820, 10%, 1/4W 0178210005
C25 Capacitor, 0,01UF, 50V, WS R, 20% 0281730008 R23 Resistor, 10, 5%, 1/4W 0177160004
C26 Capacitor, .8-8PF, PC Mt. Glass 1000960012 R24 Resistar, 560, 5%, 1/4W 0183200004
cz27 Capacitor, 1UF, 50V, 198D 0280910002 R25 Resistor, 4,7 K, 5%, 1/4W 0170770001
c2s Capacitor, 0.0047UF, 50V, Mylar 0281540004 R26 Resistor, 2,2K, 5%, 1/4W 017BD7OOOIB
c29 Capacitor, 0.01UF, 50V, Mylar 0281560005 R27 Mot used :
C3o Capacitor, 0.1UF, 50V, X7R, 20% 02816106002 R28 Resistor, 2.2K, 5%, 1/4W Q178070009
C31 Capacitor, 0.0047UF, 50V, Mylar 0281540004 R29 Resistor, 2.2K, 5%, 1/4W Ol?sD?ODOP
c3z Capacitor, 0.1UF, 50V, X7R, 20% 0281610002 R30 Resistor, 6.8K, 5%, 1/4W 0174810008
€33 Capacitor, 0.1UF, 50V, Mylar 0281580006 R31 Mot used :
c34 Capacitor, 1UF, 50V, 1980 - 0280910002 R32 Resistor, 100, 5%, 1/4W 0171 18000.?3
C3s Capacitor, 0.01UF, 25V, X55 0281620008 R33 Not used s }
c36 Capacitor, 15UF, 20V, 198D 0280920008 R34 Pot., 20, 10%, 3/4W, 20 Turns 0346770009
c37 Capacltor, 68UF, 15V, T368 0296540005 R35 Resistor, 100, 5%, 1/4w 0171180003
c38 Capacitor, 1UF, 50V, 198D 0280910002 R36 Not used i
C39 Capacitor, 47UF, 20V, 196D 0281700001 R37 Mot used 3
cao Capacitor, 68UF, 15V, T368 0296540005 R38 Resistor, 15K, 5%, 1/4W 019570000‘?
c41 Capacitor, 1UF, 50V, 198D 0280910002 R39 Resistor, 560, 5%, 1/4W 0183200004
c42 Capacitor, 0.01UF, 25V, X55 0281620008 R40 Resistor, 33K, 5%, 1/4W 019582000
Cc43 Capacitor, 0,01UF, 25V, X55 0281620008 R41 Resistor, 27K, 10%, 1/4W 0171200004
ca4 Capacitor, 0,01UF, 50V, X7R, 20% 0281610002 R42 Resistor, 47K, 10%, 1/4W 01 7106000?
C45 Capacitor, 68UF, 15V, T368 0296540005 R43 Resistor, 33K, 5%, 1/4W 019582000
c46 Capacitor, .033UF, 50V, Mylar 0281770000 R44 Resistor, 220, 10%, 1/4W 017132000D
c47 Capacitor, 47UF, 20V, 196D 02817100000 R45 Resistor, 3.3K, 10%, 1/4W 0170890007
c48 Capacitor, 68UF, 15V, T34 0296540005 R46 Resistor, 180K, 10%, 1/4wW 0177280000
c49 Capacltor, .1UF, 50V, X7R, 20% 0281610002 R47 Resistor, 4.7K, 5%, 1/4W 0170770001
CR1 Diode, Signal, S5t 1M4454 Q405270003 R48 Resistor, 2.2 K, 5%, 1/4W 017807000?
CR2 Diode, Signal, Sit, 1N4454 0405270003 R49 Resistor, 1K, 10%, 1/4W 0171560001
CR3 Diode, Hot Carrier MBD102 1800210022 R50 Pot, 10K, 10%, 1/2W, PC Mount 0346630002
CR4 Diode, Hot Carrier MBD102 1000210022 R51 Resistor, 220, 10%, 1/4W 0171 32000b
CRS5 Diode, Hot Carrter MBD102 1000210022 R52 Resistor, 820, 10%, 1/4W 0178210005
CRB Diode, Hot Carrier MBD 3102 1000210022 R53 Resistor, 39, 10%, 1/4W 018289000
CR7 Diode, Signat, SH. 1N4452 0408270:003 R54 Resistor, 390, 10%, 1/aW 0178330001
CR38 Not used R55 Pot., 5K, 10%, 3/4wW, 15 Turns 0338490085
CR9 Diode, Signali, Sil. 1N4454 0405270003 R56 Resistor, 18K, 10%, 1/4W 0175720002
CR10 Diade, Signal, 5il, 1N4454 0408270003 R57 Resistor, 8.2K, 10%, 1/4W 0181620005
Ll inductor, Motded, 22UH, 5% 0650000005 R58 Resistor, 1K, 10%, 1/4W 0171 56000&
L2 Inductor, Moided, 150UH, 5% 0659190001 R59 Resistor, 47, 10%, 1/4W 0179360001
L3 Inductor, Moided, 150UH, 5% 0659190001 RGO Resistor, 180, 1 0%, 1/4W 017522000'?
L4 fnductor, Molded, 22UH, 5% Q650000005 R61 Resistor, 22K, 5%, 1/4W 0172230004
Ql Transistor, NPN, Si. 2N4124 0448010003 R62 Resistor, 10, 5%, 1/4w 0177160004
@2 Transistor, NPN, Si, 2N4124 0448010003 R63 Resistor, 680, 10%, 1/4W 017663000?
@3 Transistor, NPN, Si, 2N4124 0448010003 R64 Resistor, 1K, 10%, 1/4W 0171560001
Q4 Transistor, NPN, Si, 2N4124 0448010003 R65 Raesistor, 1K, 10%, 1/4wW 0171560001
Q5 Transistor, PNP, Si. 2N4126 0448020009 R66 Resistor, 10K, 10%, 1/4W 0170410003
Q6 Transistor, NPN, Si. 2N4124 0448010003 R67 Resistor, 4.7K, 5%, 1/4W 0170770001
Q7 Transistor, NPN, 5i, 2M4124 0448010003 RG68 Resistor, 2.7K, 10%, 1/4W 018667000?.
Q8 Transistor, NPN, Si, 2N4124 0448010003 RG69Y Rasistor, 100, 5%, Law 0171180003
Q9 Transistor, NPN, Si. 2N4124 0448010003 R70 Resistor, 10K, 10%, 1/4W 0170410005
Qlo Transistor, NPN, Si. 2N4124 0448010003 R71 Rasistor, 100, 5%, 1/4W 017118000§
Qll Transistor, NPN, Si, 2ZN4124 0448010003 R72 Resistor, 470, 10%, 1/2W 0173900003
' R73 Resistor, 33, 10%, 1/4W 0182530001
Wire Kit, S5ideband Generator 5024130006
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50240417 M
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et T e
l 207C4 Ul a
§ |
. SPEAKER DRIVER BOARD i i
' | ~ Py
s REF DESCRIPTION SUNAIR ! I
H YMBOL PART NO. l |
} PCB SPEAKER DRIVER 5024041801 | T 1
cl Capacitar, 0.1 UF, 50V, X7R,20% 0281610002
ez Capacitor, 470 UF, 50V, TAL 0280890001 | I
c3 Capactior, 470 UF, 50V, TAL 0280890001 |
[o7] Not used |
i c5 Capacitor, 170 UF, 56V, TAL 0280890001 | 4 |
c6 Capacitar, 0.01UF, 25V 0281620008 s
CRI  |Diode, Rectifier, 1N4004 0405180004 | |
CR2 Diode, Rectifier, IN4004 0405160004
CR3 | Diode, Rectifier, 1N4004 0405180004 | |
ul IC Linear, 207 C4 SC 0448260000 l |
I AN t\ I
i
| < - ® . :
' i
| |
|

- Cl
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| Cix ORI Tor s
ce | o
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SWITCH

_; | NOTES:
- | | . CL,C2,L3,CSARE 470 UF, 50V DCw
2, ALL DIODES ARE IN4QOO4
Figure 5.21B Speaker Driver Schematic (1A1A1)
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{Schematic shown on page 5-97)

5024 130090W PC ASSY SIDEBAND GENERATOR

REF SUNAIR REF SUNAIR
SYMBOL DESCRIPTION PART NO. SYMBOL DESCRIPTION PART NO.
PC ASSY SIDEBAND GENERATOR .| 5024130090 Qrz Transgistor, PNP, Sil. TIP-32A 0448200007
C1 Capacitor, 0,01UF, 25V, X55 0281620008 Q13 Transistor, PNP, Si, 2N4126 04438020009
c2 Capacitor, 0,.01UF, 25V, X55 1281620008 Q14 Transistor, NPN, Si, 2N45821 0448040000
Cc3 Capacitor, 0.01UF, 25V, X5S 0281620008 R1 Resistor, 47K, 10/, 1/4W 0171060008
c4 Capacitor, 15UF, 20V, 198D 0280920008, R2 Mot used
c5 Capacitor, 0,01UF, 25V, X55 0281620008 R3 Resistor, 1K, 10%, 1/4W 0171560001
C6 Capacitor, 47PF, 500V, DM10, 5% 0294960007 R4 Resistor, 68K, 10%, 1/4wW 0173520006
c7 Capacitor, 1UF, 50V, 198D 0280910002 RS Resistor, 3.3K, 10%, 1/4wW 0170890007
c8 Capacitor, 15UF, 20V, 198D 0280920008 R&6 Resistor, 100,5%, 1/4W 0171180003
fol=] Capacitor, 0.01UF, 25V, X55 0281620008 R7 Resistor, 120, 10%, 1/4w 0186550006
ci1o Capacitor, 0.01UF, 25V, X535 0281620008 R8 Resistor, 120, 10%, 1/4W 0186550006
Cl1 Capacitor, 0.01UF, 25 V, X55 02381620008 RS Rasistor, 220, 10%, 1/4W 0171320000
c1l2 Capacitor, 0,01UF, 25V, X5S 0281620008 R10 Resistor, 10K, 10%, 1/4W 0170410005
C1l3 Capacitor, 68BUF, 15V, T368 0294540005 R11 Resistor, 1K, 10%, 1/4W 0171560001
ci4 Capacitor, 0,01UF, 25V, X55 0281620008 R12 Resistor, 181, 10%, 1/4W 0175720002
Cl5 Capacitor, 6BUF, 15V, T368 0296540005 R13 Resistor, 8.2K, 10%, 1/4W 0181620006
Clsa Capacitor, 1UF, 50V, 198D 02809100062 R14 Resistor, 100, 5%, 1/4W 0171130003
c1z7 Capacitor, 15UF, 20V, 1980 0280920008 R15 Resistor, 1K, 10%, 1/4W 0171560001
cia Capacitor, 0,01UF, 25V, X55 0281620008 R1é Resistor, 1.2, 10%, 1/4w 0181860007
cl19 Capacitor, 10PF, 300V, DM10 0259830003 R17 Resistor, 1.5K, 10%, 1/4w 0172470005
c20 Capacitor, 0,01 UF, 25V, X5S 0281620008 R18 Pot, 500, 10%, 3/4w, 15 Turns 0338490078
c21 Not used R19 Resistor, 2,2k, 5%, 1/4W 01780706009
c22 Capacitor, 0.01UF, 50V, W5R, 20% 0281730008 R20 Resistor, 160, 5%, 1/4W 0171186003
c23 Capacitar, 360PF, 500V, DM 15, 5% 0275150003 R21 Resistor, 220, 10%, 1/4W 0171320000
c24 Capacitor, 82PF, 300V, DM15, 5% 0289970008 R22 Resistor, 820, 10%, 1/4W 0178210005
C25 Capacitor, 0.01UF, 50V, W5 R, 20% 0281730008 R23 Resistor, 10, 5%, 1/4W 0177160004
C26 Capacitor, .8-8PF, PC Mt. Glass 1000060012 R24 Resistor, 560, 5%, 1/4W 0183200004
c27 Capacitor, 1UF, 50V, 198D (280910002 R25 Resistor, 4.7K, 5%, 1/4wW 0170770001
c28 Capacitor, 0.0047UF, 50V, Mylar 023154G004 R26 Resistor, 2.2K, 5%, 1/4wW 0178070009
C29 Capacitor, 0.01UF, 50V, Mylar 0281560005 R27 Mot used
€30 Capacitor, 0.1UF, 50V, X7R, 20% 0281610002 R28 Resistor, 2,.2K, 5%, 1/4W Q178070009
c31 Capacitor, 0.0047UF, 50V, Mylar 02815400048 R29 Resistor, 2.2K, 5%, 1/4W 0178070009
c3z2 Capacitor, D.1UF, 50V, X7R, 20% 0281610002 R30 Resistor, 6.8, 5%, 1/4W 0174810008
c33 Capacitor, D.1UF, 50V, Mylar 0281580006 R31 Mot used
c3a4 Capacitor, 1UF, 50V, 198D - 0280910002 R32 Resistor, 100, 5%, 1/4W 0171180003
cas Capacltor, 0.01UF, 25V, X558 0281620008 R33 Not used .
C36 Capacitor, 15UF, 20v, 198D 0280920008 R34 Pot,, 20, 10%, 3/4W, 20 Turns 0346770009
c37 Capacitor, 68UF, 15V, T368 0226540005 R35 Resistor, 100, 5%, 1/4wW 0171180003
38 Capacitor, 1UF, 50V, 198D 4280910002 R36 MNot used
C39 Capacitor, 47UF, 20V, 196D 0281700001 R37 Not used
C40 CapacHor, 68UF, 15V, T368 0296540005 R38 Resistor, 15K, 5%, 1/4W 0195700007
c41 Capacitor, 1UF, 50V, 198D 0280910002 R39 Resistor, 560, 5%, 1/4W 0183200004
caz Capacitor, 0.01UF, 25V, X5S 0281620008 R40 Resistor, 33K, 5%, 1/4W 0195820002
c43 Capacitor, 0,01UF, 25v, X55 0281620008 R41 Resistor, 271K, 10%, 1/4W 0171200004
c44 Capacitor, 0.01UF, 50V, X7R, 20% 0281610002 R42 Rasistor, 471K, 10%, 1/4W 0171060008
C45 Capacitor, 68UF, 15V, T368 0296540005 R43 Rasistor, 33K, 5%, 1/4W 0195820002
Ca6 Capacitor, .033UF, 50V, Mylar 0281770000 R44 Resistor, 220, 10%, 1/4W 0171320000
ca7 Capacitor, 47UF, 20V, 196D 0281700000 RA45 Resistor, 3.3K, 10%, 1/4wW 0170890007
C48 Capacitor, 68UF, 15V, T368 0296540005 R45 Resistor, 180K, 10%, 1/4W 0177280000
c49 Capacitar, .1UF, 50V, X7R, 20% 0281610002 R47 Resistor, 4.7 K, 5%, 1/4w 0170770001
CR1 Diode, Signal, Sil. 1N4454 0405270003 R48 Resistor, 2.2, 5%, 1/4W 0178070009
CR2 Diode, Signai, Sil. 1N4454 0405270003 R49 Resistor, 1K, 10%, 1/4wW 0171560001
CR3 Diode, Hot Carrier MBD102 1000210022 R30 Pot, 10K, 10%, 1/2W, PC Mount 0346630002
CRa Diode, Hot Carrier MBD102 1000210022 R51 Resistor, 220, 10%, 1/4W 0171320000
CRS DHode, Hot Carrier MBD102 1000210022 R52 Resistor, 820, 10%, 1/4W 0178210005
CR&6 Diode, Hot Carrier MBD102 1000210022 Rs3 Resistor, 39, 10%, 1/4W 0132890007
CR7 Diode, Signal, Sif. 1N4454 0405270003 RS54 Rasistor, 390, 10%, 1/4W 0178330001
CR3 Not used R5S Pot., 5K, 10%, 3/4W, 15 Turns 0338490086
CR9 Diode, Signal, 5. 1N4454 0405270003 R56 Resistor, 18K, 10%, 1/4W 0175720002
CR10 Diode, Signal, Sii. 1N4454 0405270003 R37 Resistor, 8.2K, 10%, 1/4w 0181620006
L1 Inductor, Moided, 22UH, 5% 0650000005 R58 Resistor, 1K, 10%, 1/4wW 0171560001
L2 Inductor, Motded, 150UH, 5% 06591920001 R59 Resistor, 47, 10%, 1/4W 0179360001
L3 Inductor, Motded, 150UH, 5% 0659190001 R60 Resistor, 180, 10%, 174w 0175220000
L4 Enductor, Molded, 22UH, 5% (650000005 RG1 Resistor, 22K, 5%, 1/4wW 0172230004
Q1 Transistor, NPM, Si, 2N4124 0448010003 RG2 Resistor, 10, 5%, 1/4W 0177160004
Q2 Transistor, NPN, Si, 2N4124 0448010003 R63 Resistor, 680, 10%, 1/4W 0176630007
Q3 Transistor, NPN, Si. 2N4124 0448010003 RG4 Rasistor, 11K, 10%, 1/4W 0171560001
G4 Transistor, NPN, Si. 2N4124 04438010003 RB65 Resistor, 1K, 10%, 1/4wW 0171560001
Qs Transistor, PNP, Si. 2N4126 0448020009 RE66 Reasistor, 10K, 10%, 1/4W 0170410005
Q6 Transistor, NPN, Si. 2N4124 0448010003 RG67 Resistor, 4.7K, 5%, 1/4wW Q170770001
Q7 Transistor, NPN, Si, 2MN4124 0448010003 RG8 Resistor, 2.7K, 10%, 1/4w 0186670001
Qs Transistor, NPN, 5§, 2N4124 0448010003 RE69 Resistor, 100, 5%, L/4W 0171180003
Q9 Transistor, NPN, Si, 2N4124 0448010003 R70 Resistor, 10K, 10%, 1/4wW 0170410005
Qlo0 Transistor, NPN, Si. 2N4124 0448010003 R71 Resistor, 100, 5%, 1/4wW 0171180003
Qll Transistor, NPN, Si, 2N4124 0448010003 R72 Resistor, 470, 10%, 1/2W 0173900003
R73 Resistor, 33, 10%, 1/4W 0182530001
Wire Kit, Sideband Generator 5024130006
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5024011899L PC ASSY MOTHER BD. REC/EXC

o,

REF sU R REF

SYMBOL DESCRIPTION PAR’:‘I}"“I\"O. SYMBOL DESCRIPTION Piun'f‘r‘q;g_

PC ASSY MOTHER BD. REC/EXC [ 5024011899 CR3  {Diode, Signai, Sil. 1N4 454 0405270003

Cci Capacitor, 2700 PF, 500V, DM19,2% | 0281240001 CR®% Diode, Resistor,iNd-OM 0405180004
ca Mot used Ji Connector, PC, 18 Pin, Female 0753610001 i
c3 Capacitor, 0.01 UF, 100 V, Z5 V 0273210009 12 Connector, PC, 18 P?n, Female 0753630001 i
ca Capacitor, 0.01UF, 50V, X7 R,20% | 0281610002 13 Connector, PC, 1 Pin, Female 0753610001 |
C5 Capacitor, 0.01 UF, 50 v, X7 R, 20% 0281610002 J4 Connector, PC, 18 Pin, Female 0753610001 |
s Capacitor, § 01 UF, 50V, X7R,20% | 0281610002 - inductor, Molded, 220 UH, 5% 0650500008 ;
c7 Capacitor, 51PF, 500V, DML, 2% 0281350001 L2 Inductor, Moided, 220UH, 5% 0650500008 j
cs Capacitor, 18 PF, 500V, DML5 0261330000 Ls Not used !
co Capacitor, 51PF, 500, DML5, 2% 0281350001 L4 inductor, Molded, 220 UH, 5% 0650500008 3‘
c10 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 LS Inductor, Moided, 0.15 UI—!,S% 0648620000 ’i
Cll | Capacitar, 0.1UF, 50 v, X7 R, 20% 0281610002 ::‘_: ::gucmf- Motdad, 220 UK, 5% 0650500008 |
cl2 Capacitor, 0.1UF, 50V, X7 R, 20% 0281610002 uc:‘.or, Moided, 220 UH, 5% 0650500008 H
Cl3 | Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 ai Transistor, NPN, Si, 2N4 124 0448010003 ]
cl4 | capacitor, 0.1 UF, 50v, X7 R, 20% 0281610002 Qz Transistor, NPN, Si. 2 N4124 0448010003 !
cis Capacitor, 1UF, 35V, 196D 0281660000 Rl Resfstor-mo’SA’l/‘*W 0171180003 I
CR1 | Diode, Signal, Sit. 1 N4454 0405270003 Rz Resistor, 56, 10%, 1AW 0174230004 !
CR2 | Diode, Signal, Sil. 1N4454 0405270003 ny | Resitor, 330, 100 1/ W 0178390001 i
CR3 | Diode, Signal, Sil, 1N4454 0405270003 esistor, 1.8K, 10%, AW 0178190004 !
CR4 | Diode, Pin 50823080 0405570007 RS | Resistor,56,10%, 1AW 0174290004 :
CRS Diode, Signa, Sil. 1 N4454 0405270003 R6 Rgsgstor.lﬂOK,lD,l/ﬂW 0170390004 E
GoemmuAmLE O LmmEN D [SmSenoT lwews)
N 3 . tstor, » oy i
CR7 DPinde, Signai, 5. 1MN4454 0405270003 9 Resistor, 180, 10%. 1w 1090550030
Key, Polarizing Connector 0753620006 !
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NOTES, UNLESS OTHERWISE SPECIVIED

1. ALL DECIMAL CAPACITORS IN UF, ALL OTHERS IN PF
ALL RESISTORS iIN OHMS
ALL DIODES ARE IN4454

2. PREFIX ALL DESIGNATORS WITH "I3A3AT3

3. DESIGNATES RECEIVE VOLTAGE
D DESIGNATES TRANSMIT VOLTAGE

DESIGNATES RCVY & XMIT VOLTAGE
4. VOLTAGES ON @2, 03 & 0G5 CORRECT ONLY
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8033160028R SIDEBAND GEN. (1A3A3)

F REF SUNAIR
SY?A%OL DESGRIPTIDN PiLlijrAl\flg. SYMBOL DESCRIPTION PART NO.
PC ASSY SIDEBAND GEN,. 8033160098, T a@is Transistor, NPN, $i. 2N4124 0448010003 ‘
c1 Gapacitor, 0.01UF, 25V, K53 0281620008 Rr1 FPot., 2K, 10%, 3/4W, 15 Turns 0338490060
c2 Capacitor, 0.01UF, 25V, X585 0281620008 R2 Resistor, 4,7K, 5%, 1/4W 0170770001
Cc3 Capacitor, 0.01UF, 25K, 25V, X55 0281620008 R3 Resistor, 1K, 10%, 1/4W 0171560001 i
ca Capacitor, 68UF, 15V, T36B 0296540005 R4 Mot used i
Ccs Capacitor, 0.01UF, 25V, X55 0281620008 R5 Resistor, 3.3K, 10%, 1/4W 0170830007 |
Cé Capacitor, 220PF, 500V, DM135, 2% 0281420009 R6 Not used :
c7 Capacitor, 1UF, 50V, 198D Q2809100602 R7 Resistor, 120, 10%, 1/4W 0186550006 i
c8 Capacitor, 15UF, 20V, 198D 0280920008 RE& Resistor, 120, 10%, 1/4W 0186550006 i
c9 Capacitor, 0.01UF, 25V, X55 0281620008 R9 Resistor, 1,5K, 10%, i/4wW 0172470005 | |
clo Capacitor, 0.01UF, 25V, X55 0281620008 R10 Resistor, 820, 10%, 1/4wW 0178210005
11 Mot used R11 Resistor, 1K, 10%, 1/4W 0171560001
12 Capacitaor, 0.01UF, 25v, X55 0281620008 R12 Rasistor, 18K, 10%, 1/4W 0175720002 :
c13 Capacitor, 68UF, 15V, T368 0296540005 rR13 Rasistor, 8.2K, 10%, 1/4W 0181620006 ;
cl4 Capacitor, 0.01UF, 25V, X55 0281620008, R14 Resistor, 100, 5%, 1/4W 0171180003 "
C15 Capacitor, 68 UF, 15V, T368 0296540005 R15 Resistor, 1K, 10%, 1/4W 0171560001 i
Cle Capacitor, 15UF, 20V, 198D 0280920008 R156 Rasistor, 1K, 10%, 1/4W 0171560001 |
Ccl17 Capacitor, 47UF, 20V, 196D 0281700001 R17 Resistor, 100, 5%, 1/4W 0171180003 |
cla Capacitor, 220PF, 500V, DM135, 2% 0281420009 RrR18 Mot used ‘
C19 Mot used R19 Resistor, 3.9K, 10%, 1/4W 0178830003
c20 Capacitor, 0.01UF, 25V, X565 0281620008 R20 Resistor, 1K, 10%, 1/4W 0171560001 |
cz21 Not used R21 Resistor, 220, 10%, 1/4W 0171320000 :
czz Capacitor, 0.01UF, 50V, W3R, 20% 0281730008 R22 Reasistor, 820, 10%, 1/4W 0178210005 |
c23 Capacitor, 360PF, 500V, DM15, 5% 0275150003 R23 Resistor, 22, 10%, 1/4W 0192690001 .
c24 Capacitor, 82PF, 300V, DM15, 5% 0289970008 R24 Rgéisto;’ 560, 5%, 1/4W 0183200004 i
c25 Capacitor, 0,01UF, 50V, W5R, 20% 0281730008 R25 Resistor, 5.6K, 10%, 1/4W 0183060008 i
C26 Capacitor, .B-8PF, PC Mt. Glass 1000060012 R26 Resistor, 2.2K, 5%, 1/4W 0178070009 :
cz7 Capacitor, 1UF, 50V, 128D 02380510002 R27 Not used
ca28 Capacitor, 0.0047UF, 50V, Mylar 0281540004 R28 Resistor, 2.2K, 5%, 1/4W 0178070009
c29 capacitor, 0,01UF, 50V, Mytar 0281560005 R29 Rasistor, 1.7K, 5%, 1/4W 0170770001 )
C30 Capacitor, 0,1UF, 50V, X7R, 20% - 0281610002 R30 Not used i
c31 Capaciter, 0,0047UF, 50V, Myiar 0281540004 R31 Not used !
c32 Capacitor, 0.1UF, 50V, X7R, 20% 0281610002 R32 Resistor, 100, 5%, 1/4W 0171180003 :
<33 Capacitor, 0.1UF, 50V, Mylar 0281580006 RrR33 Not used
C34 Capacitor, 1UF, 50V, 198D 0250910002 R34 Pct. 20, 10%, 3/4W, 15 Turns 0347700009 !
C35 Capacitor, 0.01UF, 25V, X55 0281620008 R35 Resistor, 100, 5%, 1/4W 0171180003 :
C36 Capacitor, 15UF, 20V, 198D 0280920008 R3& Naot used H
Cc37 Capacitor, 68UF, 15V, T368 0296540005 R37 Not used !
cas Capacitor, 1UF, 50V, 198D 0280910002 R38 Resistor, 15K, 5%, 1/4W 0195700007 §
c3g Capacitor, 68UF, 15V, T368 0296540005 R39 Resistor, 560, 5%, 1/4W 0183200007 ! ;
c40 Not used R40 Resistor, 33K, 5%, 1/4W ‘0195820002 :
c41 Capacitor, 1UF, 50V, 158D 0280910002 R41 Resistor, 27K, 10%, 1/4W 0171200004 ] ?ﬁ?
cq2 Capacitor, 0,01UF, 25V, X55 0231620008 R42 Resistor, 47K, 10%, 1/4W 0171060008 : %‘?l
ca3 Capacitor, 0,01UF, 25V, X55 | 0281620008 R43 Rasistor, 33K, 6%, 1/4wW 0195820002 : ’7‘2
c44 Capacitor, 0.1UF, 50V, X7R, 20% 0281610002 R44 Resistor, 220, 10%, 1/4W 0171320000 B ;:
C45 Capacitor, 68UF, 15V, T368 0296540005 RA45 Resistor, 3.3K, 10%, 1/4W 0170890007 P gﬁv
C46 Capacitor, ,033UF, 50V, Mvlar 0281770000 R46 Resistor, 180K, 10%, 1/4W 0177280000 :;w
ca7 Mot used . R47 Resistor, 4.7K, 5%, 1/4W 0170770001 i
cag Capacitor, 68UF, 15V, T368 0296540005 R48 Not used
c4a9 Capacitor, 47UF, 20V, 196D 0281700001 R49 Raesistor, 1K, 10%, 1/4W 0171560001 -
c50 Capacitor, 68UF, 15V, T368 0296540005 R50 Pot., 10K, 10%, 1/2W PC Mount 0346630002 ;
c51 Capacitor, 0.01UF, 50V, WSR, 20% 0281730008 R51 Resistor, 47, 10%, 1/4W 0179360001 ;
CR1 Diode, Signai, Sif. 1N4454 0405270003 RS52 Rasistor, B20, 10%, 1/4W 0178210005 "
CR2 Diode, Signal, 5il. 1N4454 0405270003 R53 Resistar, 2.2K, 5%, 1/4W 01780700009 ; )
CR3 Diode, Hot Carrier . 0405280CG009 R54 Resistor, 10K, 10%, 1/4W 0170410005 ‘ a2
CRa Diode, Hot Carrier 0405280009 RS5 Pot., 10K, 10%, 3/4W, 15 Turns 0338490043 ; {:@’:
CRS5 Diode, Hot Carrier 0405280008 R56 Resistor, 18K, 10%, 1/4W 0175720002 f%[
CR6& Dicde, Hot Carrier 0405280009 R57 Resistor, 8.2K, 10%, 1/4W 0181620006 H ;}ﬁ‘;";
CR7 Diode, Signal, Sil, 1N4454 0406270003 R58 Resistor, 1K, 10%, 1/4W 0171560001 i
CRS8 Not used R59 Resistor, 47, 10%, 1/4W 0179360001 |
CRY Dicde, Signal, Germ. 1N270 0405510004 R60 Resistor, 180, 10%, 1/4wW 0175220000
CR10 Diode, Signat, Sil. 1N4454 0405270003 RG61 Resistor, 22K, 5%, 1/4W 0172230004 !
L1 inductoy, Molded, 22UH, 5% 0650000005 R&2 Resistor, 22, 10%, 1/4W 0192690001 |
L2 inductor, Molded, 150UH, 5% 0659190001 R&63 Resistor, 680, 10%, 1/4W 0176630007 i
L3 Mot usad R64 Resistor, 470, 5%, 1/4W 0184110009 5
t.4 tnductor, Molded, 22UH, 5% 0650000003 R65 Pot,, 1K, 10%, 1/2, 4 Turns 1000850021 i
Ql Transistor, NPN, S1. 2N4124 0448010003, R66 Resistor, 1K, 10%, 1/4W 0171560001 i
Qz2 Transistor, N-CH, FET 2N4303 0443930007 RE7 Not used i
Qa Transistor, PNP, Si, 2N4126 0448020009 RE8 Not used i
Q4 Transistor, NPN, 5i, 2N4124 0448010003 R69 Resistor, 220, 10%, 1/4W 0171320000 ; i
Q5 Transistor, PNP, S5i 2N4126 0448020009 R70 Mot used |
Qb5 Transistor, PNP, 5i 2N4126 0448020009 R71 Resistor, 100 5%, 1/4W 0173900003 .
Q6 Transistor, NPN, Si, 2N4124 0448010003 R72 - Resistor, 470, 10%, 1/2W 0172230004
Q7 Transistor, NPM, Si. 2N4124 0448010003 R73 Rasistor, 22K, 5%, 1/4W 0178070009 !
Qs Transistor, NPN, Si . 2N4124 0448010003 R74 Resistor. 2.2K, 5%, 1/4W 0171320000 :
Q9 Ttansistor, NPN, 51 2N4124 044801 0003 R75 Resistor, 220, 10%, 1/4W 0172590001 ‘
Q10 Transistor, NFN, Si. 2N4124 0448010003 R76 Rasistor, 27, 10%, 1/4W 0183180003 |
Q11 Transistor, NPN, 5i,.2N4124 0448010003 R77 Resistay, 12K, 10%, 1/4W 5024130308 :
Q12 Transistor, PNP, Sil, TIP-32A 0448200007 TI Transformer, Balanced Mod 0508700001 i
Q13 Transistor, NPN, 5i. 2N4921 0448040000 Mica Insuiator Mot Case 199 0753640007 \
a4 Transistor, NPN, Si. 2N4124 0448010003 Test Point, White 1}
: . i
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5024030194BPC ASSY POWER AMPLIFIER

REF
SYMBOL DESCRIPTION Jﬁgrng.
POWER AMPLIFIER ASSY 5024030095
Ci Not used
cz2 Capacitor, 0,01 UF, 50V, W5 R, 20% 0281730008
ca Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
c4 Capacitor, 0.0022UF, 200V, Z5F, 10% | 0272780006
c5 Capacitor, 00022 UF, 200V, Z5F, 10% | 0272780006
ch Capacitor, 1 UF, 50V, 198D 0280910002
c7 Capagitor, $ UF, 50 v, 198D 0280910002
cs Capacitor, 1 UF, 50V, 198D 0280910002
cs Capacitor, 1 UF, 50V, 198D 0280910002
cio Capagitor, 0. 01 UF, 50V, WS R, 20% 0281730008
cil Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
ciz Capacitor, 0.01 UF, 25V, X55 02816206008
ci3 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002
cid4 Capacltor, 0.1 UF, 50V, X7 R, 20% 0281610002
cis Capacitor, 47 UF, 50 V, CLES B 0245750002
C16 Capacitor, 1 UF, 50 v, 198D 02380910002
ci7 Capacitor, 0.01 UF, 250V, Z5R, 10% | 0280950004
cis Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002
cie Capacitor, 1UF, 50V, 198D 0280910002
cz20 Not used
¢zl Capacitor, 125 UF, 3V 0266020003
cz22 Not used
c23 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002
c24 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 REF SUNAIR
€25 | Capacitor, 47 UF, 20V, 196D 0281700003 | | symBoL DESCRIPTION PART NO.
c26 Capacitor, 0,001 UF, 250V, X5R, 10% | 0286260000 |
cz27 Capacitor, .22 UF, 36V, T368 0283510005 .
€28 | capacitor, 47 UF, 20V, 196D 0281700001 Ei: F;Z;stl;r’ 1“; lﬁ’;"'lpscw“f"““t gi:giggg”s
cz29 Capagitor, 1 UF, 50V, 198D 0280910002 R25 | Resistor 470 10;' L w 0”2“000‘;
30 Capacitor, 51PF, 500V, DM15, 2% 0281350001 ot Resictor, 10, 16% . 2t oltae 00
c31 | capacitor, 7-35PF, 160V, N1500 0287390004 R27 | Revdtor 10" 10% 2% 0153823038
CR1 | Diode, Signal, Sil. 1 N4454 0405270003 mod Recistor 10. 109 2w 0153340002
CR2 Diode, Rectifier, 1N4004 0405180004 R29 Reﬁﬂor'in'loi’zul 0163840008
CR3 Dfode'ReE“ﬁeqlNauoq 0403180004 R30 Reﬁﬂor'lsa 10% 1AW 0172730007
;M 2'°de’ ?]Q"BF';FS'S'SH?M“ 0405272‘;22 R31 | Resistor, 5.1K, 5%, 1 /2w 0183700007
nnec L o
o czn:ZuZ: RE. BNC -g;:§420005 R32 | Resistor, 470, 10%, 1AW 0172610001
43 Connector, Power, 7' Pin Rect. 0753590900 233 ‘Res!si‘or,z.? K, 100%' 1w 0186670001
L1 inductor, Molded, 22 UH, 5% 0650000005 34 | Resistor, 2.2,10%, 1/2wW 0178630007
L2 [nductor, Motded, 6.8 UH, 5% 0659210002 _Frli”’ _Tff:::f‘;’;:‘:r-‘m%fﬂw g;:gg:ﬁggi
L3 Choke, RF 62403060 neu
L4 Inductar, Molded, 2.7 UH, 5% :522120302 % ;",a”sf°§,mer f'""e“taf\e 5024030508
Ls Choke, RF 5024030702 river, Transtormer Assy 5024030893
L6 Inductor, Moldad, 2.7 UH, 5% 0652180001 11.-: gﬂ::::_;i;i;?;i:;fiﬁy 2222330893
7 Inductor, Motded, 2.7 UH, 5% 0652180001 Ts Outout, Transformer Ace 11s9
Ql Transistor, NPN, Si. 2 N1866 0448140004 put, mer Assy 5024031199
Q2 Transistor, NPN, Si. 2N3866 0448140004
Qi Transistor, NPN, 51 PT6619 0448150000
Q4 Transistor, NPN Si PT6619 0448150000
Qs Transistor, NPN 5j 0448170001
Qe Transistor, NPN 5i 0448170003
Q7 Transistar, PNP, Si, 24249 0446780006
R1 Resistor, 10, 5%, 1 /AW 0177160404
R2 Resistor, 1K, 10%, 1 /2 W 0167480006
R3 Resistor, 82, 10%, 1 AW 0184610001
Ré Resistor, 330, 5%, 14 W 0170910008
RS Res!stor,330,_5%,1/4w 0170910008 2 oo“{
R6 Resistor, 7y 5%, 14w /0 OO0 e i 4 k -
R7 Resistar, desp 5%, 1/4W /0 1801060024 P -
RS Resistor, 22, 10%, 1 /4 W 0192690001
RS Resistor, 300, 5%, 5W 0161140009
R10 Resistor, 820, 10%, 1 /2W 0175600007
Ril Resistor, 1K, 10%, 1 2w 0167480006
R12 Resistor, 820, 10%, 1 2W 0175600007
R13 Resistor, 1, 10%, 1/2wW 0194770001
R14 Resistor, 1, 10%, 1/2W 0194770001
R15 Resistor, 1, 10%,1/2wW 03194770001
R1§ Resistor, 1, 10%, 1 /2w 0194770001
R17 Not used
R18 Resistor, 1 K, 10%, 1 /2w 0167480006
R19 Resistor, 3.3K, 5%, 1 /2W 0184090008
R20 Resistoy, 3.3, 10%, 1 2W 0186050003
‘R21 Resistor, 50, 10%, 30w 0193240009
"R32 Resistor, 39,10%, 1/2W 0165920009

SUNAIR GSB-900SC
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UNLESS OTHERWISE SPEClF!ED’I‘

L ALL—RESISTORS IN OHMS, 5 w

~CAPACITORS IN UF
~INDUCTORS IN UH
~DIODES ARE IN4454

3. UNUSED DESIGNATORS :

RIZ CI,C20
4.VOLTAGES ARE GIVEN WITH XMTR KEYED IN
SSB AND NO
MODULATION

2. PREFIX ALL DESIGNATORS WITH [A7A |

Figure 5.24 RF Power Amplifier Schematic (IA7A1)

5-101






E0T-S

(9v1) o1pwaysg Ajddng Jemod

S0av/ra
S31vwy

1A — o |

T Lno AT
W imo A2V E

—>T L0 AS+

g+ g aunbyg

AINIWLSAMrOY LNdLNO AS «
4N Ni SHOLIDYdYD 1Y
9249 ‘S2d ‘€12 *TED ‘0ID '1D :Q3SN LON

240/ Mo ~
™ DG4+ 24 20~
B [~

M3LHEIANI Da

S L

f
< 7
T-id9avi !
Ligsrez
(o) { ;
L ) EoIDNH Y ) w I
i
' <
i

T

Lha™ DV

1oy

o e I zer [Co-o7 o or
: + A2z ¢l ~ ¢ a2
| r N - T T T sooetavee) 7]
; | s > o Te WoLwImoIn
| AEE gecosws § S b oo/ v !
| 0£ SZ/ R¥2 HEE o5, £y
<5t i S 20 A L T
. I DELIY
| &2 20 T i:;.: | 2747 £€ 62
s#2on2 *2’ feors 19 rop F
- SzL9N |z At |
G ¥ A
£ . vz |1 !
ro c I
N IS o ]— ) r I
= & © & G-\
m— cor 5F ve £ |- OL bYW

&bty MZ4 ozZ
Lty 2

L1~ 4

&L BE T
201D 9y
e

OT AN - D

L

¥ NN e
5 : T 5o

oLy Bty

vE Z

NG
BEPES v
Edo

P

EE &>
w—«_-ﬂ (—-u ACT
y Oece
N 52

1-{Lb—vaw

toc

[ )

ALE * /

Vo1l oy

52

[ 2]

L 4 &« I e 3
-{ \3 _1 i+ I e g I £ -
& AAA p @ 54

<5 4 } I otz

Eﬁw (La23asw ) vets

- X & n brer & ’z°‘5

‘;(__J' (a7 vstggu I |
bBTHrZ DXO S — 7
! S KK+ ~——£->r +

!
1

— e e

— T TTHiu9vYIX

- NN
MSLT1'0 Zoowl

Q NELDDZOYEZOS

J25006-9S9 HIVNNS

AVST
=50 QQ0'Q}

gyt Nt
- 1909

TIA

o/a



rois | WOOAAIEE O swg Acee '§$doLh gy Teo

i
‘ TO005T 8PP0 €24 N Jeau | ‘Undad pajeabajug =1
: F0009EG0T0 T-046Y AN '96P1:g ‘apoiq EN
i 100051 8PP0 EZL9N 'ARsUT 'UNDatD pajeabalug zn
) : 800092500 1-0£6WAN “abbLig apoiQ n
X £00039t007T WNOW Id "MZ/T “%O0T *MT 104 Zed
£0000DESRI0 fawlw ME/T '%0T ‘095 ‘1o1sis0Y I€H
LODOBROLTO ME/T “%OT "ME'g 4035158y ol
100096 TLT0O ME/T “%0T “MT ‘4035150 62Y
£000580410 ME/ T "%0T “ME'E “Ho1sisey ggH
: S000TP0LI0 MBI T "%0T “MOT “403s1sey £24
L Pasn 1op 92y
% : pPasn JoN Sed
; 200058EL10 MZ/T ‘%0T ‘02e ‘103si5ey yed
T000EF98T0|  Pasm IelY M2/T *%0T ‘02T "J0isisay ECH
£000£88LT0 MP/T '%0T ‘M6'E ‘10151591 zed
2000374910 MEZ/T '%OT “MT ‘40}1s150Y tzy
,‘ 2000582L10 MZ/T '%0T 'ogz ‘101sise o0z
| 100095170 ME/T “%0T "MT ‘uogue) ‘1ojsisey 6TH
1 6000LTYRI0] MP/T '%S ‘Wuo gLy ‘uogied ‘Io)sisay eIy
| 920050E00T MB/T “%BT “M0T 1018158y L1y
. 1000361410 ME/T “%0T ‘M1 ‘uogie) ‘aoisisey 9Ty
TO003GTLE0 ME/T “%0T *MT ‘uogied *oisisey ST
900029610 MZ “%G ‘Wyo gz 0 “1oisisey v
€0003T TLL0| MB/T %S ‘WU QOT ‘uogie] “401sisey £TH
.5} 8TO0S0E00T| M8/T "%T ‘WUYo 0GLp ‘Uogie) ‘a0)sisey 214
. g 000050£00T M8/T '%T ‘02EL 1018150y 114
a SZ0060500T MP/T '%S *MEb ‘4015158 H] . 0TH
o) T0009S T/ 10 MP/T '"%0T *MT 'I035t58H 6d
A 8T0050£001 MB/T ‘%T ‘0521 ‘10351509 84
g 00005E£96T0 MEB/T *%T "M8T 9 ‘J015158y Ld
- 900029£610 MEZ ‘%S ‘Wyo Z2 ‘1aysisey 94
=) £000BTILTO| ME/T ‘%S ‘LUud Q0T ‘uoqseD “Joisisay =35}
et T0009STLT0 ME/T '%0T "MT ‘uodied ‘oisised 12
it E000BTITLTO] MP/T *%SG 'Wuyo 00T ‘uoqgied ‘ioisisey £y
g £000£698T0| MZ/T '%0T ‘WUO 22 ‘uogied ‘10381894 F4°)
> +0006229T0 MZ/T %01 M8 9 ‘uogied ‘aoissoy o
- 90008L 9vr0 67ZHNT "IS ‘diNd “403sisuel . 1) £
e 90008£9% 10 FoTNLONGYZYNE “IS ‘diNd ‘4035(SURS L 19}
| s ; 4 e ‘ 6000/ESt¥0 6TBUNZ "1S “dNd ‘103s15ue4 | 1]
Lo sbt 0 T | / a1 ot RPN | Secolosia S N e vopons| o1
- SR —_—— : A ‘apotQ 9
— ,06’5 ’8}'} e {T t ‘l” 7 Va2e 2 90008L97v0 6YEFNZ ‘BUCOIIS 'dNd ‘A03s15uel ) =1a)
. i 2000269t 0 HOS ‘epoiq O
L 2000697 r0Q HOS ‘apota £D
DE R 102020v20S ASSYS SISSBUD S ‘MM BAEM £00002 8+ r0 BUOHS ‘dNd MenBisues ) zZo
| ezoo0£TO00T HAd-1H E-OL 1015i5X ‘18X208 6000452001 AOGZ ‘dwe g ‘asny £
{ AINO §3X08 ! 10006 ¥Z¥80 SteUW B 1 /M 3104 T ‘Junowasng 6000552001 ADSZ ‘dwe g ‘ssngy £
NOLNYHd A8 QALYDIONT i S000PLEYEO AZE "dwy T ‘DoY ‘asng T4 00002E 200 9r£NT ‘4ausz ‘apoiqi 0THO
3218 ONY NCLLYDOT) GO00ET994L0 10}sisued] “1axd0s S00090E001 Fasn f¢ry agrecnt “asuez ‘epoig 6HO
£O00BLESLO ajeway Uid OF ‘Od ‘410392.4U03 5000025010 HSETSNT *apoiq 840
(dAL) SANVT) ¥IA0D Z000ZELSL0 199y Uid TT '19M0d *10128UU0D 1000EZ5070 BSYZSNT “ausz ‘apoia) sy
S000£08050 Zg-9 "sod 6 ‘duls iauteq zdL £000425010 PSHEEPNT ‘leUBLS *apoig ayn
2000128y y0 damaog lojsisuRay | TO1E £000/.E50+0 #SPEPNT ‘(RUBLS *fapoiq GHO
$Heg je3lUBYDIa A SNOAURHBISHA 1000825040 av9esNT “»ousz ‘apoiq 7dD
900082 50t+0 tausz ‘spoiq £HD
700081500 FOO+YNT ‘2poiQ 242
13INVd 3QIS LHOIY . 20£020bZ0S 48/M0d ‘4B SURI L Tt 000815070 POOFNT 'apOIQ 42
j TOOGOEEGTLO MST "%0T ‘T°0 ‘1035Is8y zy 900089620 AOZ ‘4N89 ‘wnjeiueq ‘so}oede) ¥fe]
: LOQOBGLEZOTO ME ‘%G *MT 1035150y 1 pasn 10N 0z
N I0005+S0P0 £9T9NZ HOS 'epoid} ¥OTD TO00ES 820 ASE '4NEE ‘wnjelue L “sopoeden 613
9000¥2I00T LLBSNZ "IS 'NdN “oisisuesl | £0TD T00089T8E0 ASE ‘4NE°E ‘wn(ejuey ‘toydedes :] 4o}
9000721001 LZ8SNZ IS ‘NdN “i01sisueili 201D 2000191820 ADS ‘4NT°0 *D1ulkjouopy ‘iopdedes L1D
: BOOOESEOPO dP8TINT ‘42131198Y ‘apoiqQ [ 25ke) Z000T9TRZ0 ADS ‘4NT°0 ‘diulAjoucy ‘io0ydedes 91D
dN QNY 2000655070 dPaTINT ‘4aii1108y ‘epoiq €D 200064520 AQS ‘dN¢y ‘wnjeiue ] ‘toyoeded 51D
AHYREOA : 2000685040 4P8TTNT ‘48i41309Y ‘2poiq 240 90008/9620 AQZ ‘2ng 9 ‘wnjejuey Yoyoeded vio
i 20006560 ¢0 4P8TINT ‘4841108 ‘apoiq 13 e] pasn 30p EID
{Qbiy 2} £000E608E0 AQ¥ *4N00Ss 'fopdrded 6D S000STZRE0 AGZ 4189 ‘Wwneluey “louseded ZID
SAIHIS NAOAD QTOH . 1000891820 ASE '4Ng’E “10}oeded 92 pasn 10N 112
aMY08 HOLYINoIy £000EB0RE0 . AO¥ ‘dNo0oss “1onseded 5o pasn 10N 01D
. TOOOVEROSO 591485 O+ T ‘sedwing 4alaieg | ¢HDOVI pasn 10N &3
POOOPEBOSO saj4es oL “adwnp Jeileg | £HDOVI G000ST 2820 AST ‘4N8Y ‘wniejuey oyede) 82
. POO0TPESQGO saiag 0T “dedwnp daiiied | ZHO9VT +000ET6920 FEsnIow NSA ‘ASE ‘dnzo” “so3pede) 2o
| POOOYERNSO saliag OFT “dedwnr apizeg | THO9VI #000ET 6920 NSA 'AGE ‘dNgo- tojsedes 93
{QWw0@ W3IANN 6D ONV : £Z0O0ZTTOO0T ADS '4N0000T “opdeden | goowl pash oy )
7 SHOLIIVIYI 2) 0000SE6RR0 %0T *A00S *4NT00°0 ‘Aoysedes Y09V 0000929820 AOSZ ‘4NT00" “18D "2510 “0ysedes 0
SIGEVYHD 40 ¥V SMIYIS ADHYI ¥NOS 00C0SE68E0 %0 ‘A00S ‘2NT00°0 ‘4ondeded £09V1T 0000291820 AGZ ‘dnTo’ *4=2 *351Q Yojpeded o]
0000SEG8E0 %01 ‘A00S ‘2N T00°0 “1oudeded 20971 0000529820 A0SZ ‘ANTO0" “420 2510 oudeded Fda)
00005E£6820 %0T "A00G ‘4NT00°0 ‘soldeded 109¢1 pasn 30N jfe]
GNYOE HOLYINSIY 0600Z0V20§ ATlddNS dMd ASSY Od 50002z 1001 d0OLY1ND3Y ASSY 2d
'ON LHYd TO8NAS "ON LHYd TOBNWAS
: SIUNAS NOiLH¥ 3530 3y HIYNAS NOI1ld142s3Q LM
AMddNS HMd ASSY Od A0B00Z20F20S HOL1vINS3d ASSY Jd HS000ZZ2L001L

J5006-8S9 YIVNNS

i




Veol-¢

(9V1) 21pwayag L|ddng semo g yez* ¢ 24nB4 + 8 : s
. A | g (@] O B
L e E‘-;C'.. z
=230 pr} n
u
+ SACaRWLG O8N A%y F ” g ol
N : + - 3
2 B o i [ i
g 2 8
- = +~
4 Z : ‘ ‘ 8 9 b
4
149Vl S SO, A SRR, (grsva HLiM SBJ.VW) 1 i
- E -+
[#] i L
A
£ SMOTT04
SY JIINNCD 39¥510A NI HOM- L o+
I3 ONGUWETO SNONILNGY ¥02 "J9WII0A 3NIT bl e e e e e e o s o o e ot ot e e o o s e o oo o
TYNIION LV NOULYHIDO HOd NMOHS ONIMiM € [ “auvos volvinoad  vawi
Wi HLM SHOLYNSISEO Iy XI434d 2 1 -
-9 SHOLYNOIS 43 SIGVLTION LINSNVHL ; 5
4 NI 39Y SHOLIDVAYD - ¥ 313035 K108 sawnaisHa (b #H< Gy
SWHO N' SHOLSISIY = 1V P L
GIAIILS  ISIWHIRLO SSIINA ! [ €9 asgggaw
f I e
S310N Loy F
i < 91;30 AS+ (G 22
@ b iy 7
P>
OO0 . A
£OID | :
-9v| @ - | 4
Gl ! | T
L
|
| ! .
! I I »é’“
! : 8839: - > -
1 T 0 BSr2SNI
| | ) 252 %
it & =
I :'BE 038 @ SNy N | VeI
‘ | E:)O.’\zl-— me 22 Y @8 co
&b | e [ v @p 1] sz
Lo @9 en @
GO W | ‘2 | @ &
I
s &) L | @ |
i
!
[ l
' J
I —
S I iM iy ] mboor HOS 3T e | L 0 ddodos b by
I osor f‘ég,a ol
I | 2v301) Hr9ESN] —
L ) o | S
gz ! -3 ' ' )
F @ i 5 = 6bEYNZ @
' i VWA
2879NZ | 6 B OPND 23 opyi '
o~ : @ w61 AHGEOTEN] 6OZEN
o | iy | £ Tl 1409V
- 9l l T _H...;‘ i o -9Vl
on CIwevIX L 9Hd S : 3
A
I et T T T T T T T T e e e e e [YOYIX
2y

FELOOZOVEOS .

JS006-9SO HIVNNS




A|quassy sjnpow a1y /z° G ainbiy

90T~¢

9NIdNOD
L4dWHS

bYSvl Evsvi ZYSvi
ayvo8g ayv0g 431714 Qyv0a Y3114
TOHLINOD YOLOW 3A1303Y TINNVYHD N3A3

/

1vSvl
ayvog 43104
TANNVYHD Qa0

A

"]

Qﬂ\r\

18 HOLOW

u 1
t"j O bl O[‘_‘j"—-im

/
-
|

o

AR

RN

AR

ﬁ%‘fl Z L 3]

.

[

LEELL
HILIMS HOLOW SHIOVLS

9

\

14¥HS
$SVIouINIS

0S006-8S9 ¥IVNNS




G0T-¢

(ZV9V1) 2HDWaYdg JauaAl 1 q 9z" ¢ ainbiy

AddNS 4IMOd
2819yt

o oy
' !

119V Ofd

[
i
|
1
|
1
1
!
i

o E vocE O i 440/NO
43 AETEIRSE Y ® ™ g |
an—jn—m————_-\_—:;(@-j@m)cﬂ

H3ILHIAN: 20
NOILVYILO ASZ HOd ONIYIM

AddNS HIM0d
2819v1
1 SV O
’30# S ra O
€30 16
830

|
1
1
1
i
H
1
1
i
!
1
|
!
E
!
t
1
1

('JSSV QUY0S H3ILYIANI

|l [¢EE] |
1353%"0
93 L&) N D0+
YI1Y3IANI 20 tH R )
NOIIVS 3d0 ASI 404 ONigim ¢
* [P |
Zvovl, Hum ¢ T

SHOLYN9IS3A A GOI

TV xi1434d 1 ¢ [del

* S310N T I3

i

STLETZOPEZOSS

JS006-8S9 ¥IVNNS

1I0vi120¥2C0S
F T T T T T T T T T T T T T e — e e m e '| -
§
@ an g by
M H60ZE NI Yoy ' : f
12 ¢HD E
.Y l‘l/ i
@ A Q01 4
Ele ) meh e adod | 10731ks
. . ¢ A A ¢oT b
22 84 P
€ trgs< 2o BOLIITIOD
Py
‘ o
Mz‘0Lt -
=< NI 0a-
po 1
b
oo
o A g P
FOOPNI "9z ) is ° |
113
24D 4ONYY ( |
240 A 39vL10A FRENCT ) : :
rogz| L Ml | e L —/ by
Al (53) 2 P ONIONIM
L N CI>IA, HW4X A9Z
M2 M2 e : C
MEE  <HEE -
9y Sy
: ¢ (13b<  340/No 20
7]
b
ALl o 19 ONIaNIM
7 O0rNI N 'oazji HWAX ASZ
19 !
G z¢ onianim
N 'ﬂl“iﬂi dNAX A2
o
______________________ @jN‘Hgf |, 401231100
____________________________________________________ NS

poTIZOPZOE

JaLIBAU| DQ Muls jeaH

SO00LTEDOT T0SZ 0b-b "3-W ‘jiopuels

BO0OTR0FRO punodwo) |ewtasy L

1000bPLZC0S0 203515UR ] ‘1unow

1000VE0VED AD3SISURA L £-O L "SUf EIHAY

6051Z0VZ0S SjqRINeS ‘JOULI0ISURIY L
T000/€9VEQ 10d0 *aI66o L ‘Udimsg 1S
T000BY88T0 ME/T'%01 "2 1 10351501 gy
FODOSTLGTIO MT %01 L2 “Aoisisay [47]
200022LRID MZ'%01 *M £ € ‘Jo3sisoy 2]
ZO00ZZLETO MZ %01 ‘M £ £ ‘dojsisen SH
00006¥LETO MZTT%0T T 0 2035150 o
£000SELETO MZ %S ' LT 0 Ya0ys159Y £y
S0008SE9T0 MZ %01 " 0/v Moisiseon Fat]
900085£9T0 MZ'%0T ‘0Lt *103sis0Yy 1o
ZO00ZERKED BEPSNZ "3D “diNd "M03sisues) [49]
ZO000ZERY YO 6EPSNZ "3 ‘dNd “A03SisuRI)L o]
0E0OGIO00T AZ1'L3aQ ‘Aejay 5%
0000615050 HR0ZENT I8P ‘apoiQ tHD
rOOOBISGOVOD rOOPN T JB1p308Y *apoiQ ¢HO
FO0OBISOLD 00PN T Jaitlioey ‘spoiQ 14D
0000SESHZO He]AW *A00Z '4N T f103oede) 53
ZO0DDISERZ0 %OZT 'Y X 'A0S'IN T 0 Moyoedes v
Z000I9TBZO %0Z Y L2 A0S 4N 10 “I0zloRdED £D
yODO0OESLED HBIAN ‘A DOT ‘AN T faocedeD zZo
000202820 ADOI ‘4Nzt ‘doyoeded 12
SeFTZ0PZ05 | dO YMNIS LYIH/M AN 30 ASSY Jd

S?’Vt%zd NOILdiHD530 _'C;%"‘:I"S

dO MNIS LV3IH/M "ANI DO ASSY Od SS6P1LZ0PZ05




o

—

Ajquassy s|npow 94|14 /7°G ainBi 4

201-¢

evevt ayvod T

4300414 IAI3034

tvSvi d4vag
801031340 44

evavl Vgl
Quv0d 4317114 ayv0da 431144
K‘IEINNVHO N3A3 \‘IEINNVHO' aao
X v /)(\ z ISP s
N \\ [z
//
.
AT \ £l £ e PE rd
SHIOVAS

V19005017205

JIS006-8S9 HIYNNS




LOT=~G

HZEISD NI AINO Q35D 81¥D>  * i

: . . ‘eya Yl HLEM SHIL! 1Ty Xid3¥d
(VVSVL) 514DWOYS G PIDOg (04O JOJOW  BZ° G ainBy SIINIHOYIIW NI 3¥Y :SINTYA FONVLINON]

LLvM ¥/ ONY SWHO Ni3dy SHO LSISIH 17V
:0314103dS ISIMYIHLG SS3WNN

:SILCN
o o
wh n
A g
39 < a -
:Urg 8 X o A r 5 o @
o > = = = oom
<2 & S 55 v E g 3 2222398
%E = » he) _It., ﬁ m é 2 LC' % ; ; z';_ w & Z 5
=P 5 A S 2 <X 3 o x o S ;‘5022832%
= = = =R o= = e
£ & Q S o @ N &"‘, . & u: “,3‘\,8"533\;\/\/
TR A R S S et T R I T T £ A S o LT e e .,..w.,,,.m____.____..___.___.,_,..,...“u..}-m.-,__-..
913 213 13
iy
4mee
Rl
410" ' g
9) ]
— ¥ € Mlp
Elgfle} ! 28y
SOBE W1
QZD’J- R 03 -
4O 4n
> ! : g ﬁé
|
HMZZ Hwz o
e 1 ] s
FAGCN! 1
S1y7 1 20
) N | YU PN Lo
3d 0z d2
7209 s
Ao [f/ LI—’ A
P ) & - ¢d 006-859
4402 -o'g F Sk e NI thévNi ) 088 . Y = = o
QU% 219 ‘d3¥ 89 uz 5 O\TO
* & AR fa— o ity Lol !
Y iCE] 8 622 T £2d :
MHi2 EEN 2l -
bZU§ amvjf/ i O\vn B o
gaa LK}
‘1
o Iw | - C G:!Ig(r)\l?“?gamu ;
N Imaaggw et 2 NIAIF QGO O l
L7
xe'z3 SEN-SdW —— e ' '
zzu% [4Y,
[ %95 | .
AN
l .
" § &7dd L l ; ;
g2y 4d Q5!
523 4 Jtr’um [ !
’ * QUvoH HAMs AN i
{ oL ? I
4d 02— 6% . ‘59 4314
vZO4T NYH) NIAT ¥ I l
ad0 WOH3 3 |
vSEEN| a auvos waraid) H34vM l
4143 NI WORS LIND | Wy1ms 10HiNDY HOLOW |
ABLGZEDV?OS

JS006-8S9 YIVNNS







L0T~5S
‘LLYM v/l ONY SWHO Ni 38V SHOLSISIHE'Z

*SAVHYIQIId HIHLO TW 'SQYHVIOHIIW NI JHY SHOLIOVDYD TYWIO3T
{J3141034S ISIMHEHLO 553NN

(PVSV 1) olewayds pieog 10108190 44 8Z'S aanbig - . . ) .
'S3ILON
100 139 1NdLno A AY B8 FA 5] = 14 e 2 t
(MmO 00V HMd 1434 HOLO3LH ABZ+  SYI8 INNAIN AZI+ GND  OND XTiNi aNvs aNve aNve anva aNva aNvE aNve anve
6 ol 0 L 6} g 2l S ) 8 L 9 g tr £ z )
S B B e S P el ol B B e I e il e e T R —
230 0230 6139 2130 9130 6139 €139 1139 GBI 931 131 QBI gai vai eai aaz 131
L
) — , s
= v{:’;g,%) o (o i yio) o
o T 080 620 820 130 989
10 = i ~ gotl o2 eotl X018 gat Noig g9t ol ot
: e N | B0 T Ged< (0 T ved ¥4¢ §
HIWE e ! i L
£ | i i
ny
| Loy
- L _ #SE NI PGt NI r St Nt vSE NI SN PGt St NI vt
- yor = SRR L9 EHT) S4 L) £ 40 249 189
s =y
o0 | oz . | J
810 | 910 o
e
os® £ OOUNI
Hr!aag or-y 018 0140
21 ok &10 PN 1 -
o] 14 =
] e 3
YS NI ﬁ
gI4D
- woloorAndh -
€140 100YWN ==
06§
e E{) eryo 4ADY
L ergyl
’—‘931“-* P130
020 =
ciip =
AN N 10 =, 2e3
M, 813 Tydn CJ—T
ot LWX
N
(923) 63
quvoa gyvoa
Ao Y3114 3IAIFO3N
oL
N
(013}
auvos

H31714 3AIE03N
oL

QLLSLS0VZ05

JS006-9S9 HIVNNS




S

80T-S

JS006-9S9 HI¥YNNS

T000¥ETOCT 26232 MG “to3sisay g1

C00CYSELTO MP/ 1'%01 *M T ‘4o3siseu ZId

\ £0008TELTO M/ T'%G 00T "4o3sisay iTd

1000054910 MZ/T'%0T 0849 “ro35i59y 0Ty

B ¥00Q9ZELTO MZ/1'%0T ' 06E ‘4015|581 6

8000F65610 MZ %G ‘Mg Ho3sisay :gs]

B000V6ES6%0 MZ %G "M LT “holsisay A7)

100098TLYO M/ 1'%0T "M T "40}sisay 94

PODOET+9I0 MZ'%OT "ML a0)s|sou [:3Y]

£0008TE87D MBE T %0T Mz ‘10l1sisay o

L000TZL6TD MZ '%0T ‘96 ‘4o3s5isay £d

{0009STLTO MP T%0T M T ‘015158 F4=]

S000TFOLTO MB/T%0T M 0T 1015459 1o

LD00ESRYRO T08Z3FW "IS ‘NdN ‘Jo3sisuriL £

6000L5BYHO SPNSdW IS ‘NdN ‘4o3stsues] o

6000LSBY VO SPNSAW IS ‘NdN ‘4oisisuert m

5000000590 %% ‘HN 22 ‘Papjon *1ojompuy |

900065E590 %S ‘HNORO0Z 'Papioly “10}anpu] 1

6000199990 ALYSUES ‘A 2T 'Ldq b 'Aejey 4]

9200E9t0G0T peay ‘AZT ‘Lads 'Aelay ™

S0006YESL0 ONS ‘4d ‘40329uu03 o

S00009EGLO WOr 'dy ‘i0309uuo0] er

SO0006PESLOD ONA ‘dd ‘doyoauuog r

YOOOLVESLO 399y Uid 0Z “famod ‘10308Uu0D r

£000£260%0 PSPENT "HS ‘{eubis ‘apoiQ 814D

EQ0OLZSO0FO PSP YN T ‘it ‘feubis ‘epoiq L1HD

£000L250p0 FSE PN T "HS ‘Yeubis ‘apoid 914D

E000LZS0P0 PSPEN T IS ‘feubls ‘epoia S1dD

E000LZS0L0 ¥SEEN T "HS *leuBis 'apoig piyuo

9080YPSOVD H3T00RAN Uld ‘apoia £14D

T000EP5000 ST00HAN Uid ‘apolq Z1yd

ZTODZESOOT Y 1GZSNT d2u8z ‘epoiq 114D

F0008TIS0F0 F00 PN T 42011300y ‘epo|qg [2%5e)

roo08tsobo ¥00 N T £0E4399Y ‘apoid 64D

EN0QLZSOYO y&r N T UliS “leubts ‘spola 84D

E000LZSAL0 rSr PN T TIIS fjeuBis ‘apolq %)

EQOCLZSOVO YGEEN T *ItS “lRuBiS ‘spolq O

E000425040 FSEEYN T IS “1euBis ‘spolQ 54D

£000L2%000 PSEEYN T IS '{eUBlS ‘opolqd ()

E000LZS0bO YSEENT IS ‘leubts fapolg £HD

E000LZ50b0 #SEPNT IS ‘IRUGES ‘apoig ZHD

E0Q0LCSO0bO PSEPNT IS ‘leuB]s ‘apoiq THo

8000ELT820 %02 ‘Y SM A 05°dNT070 “odeded 0£D

8000ELT820 %02 4 SM ‘A0S ‘dN 100 “tolpeded 62D

8000£L1820 %0Z ‘dSM ‘A0S ‘AN 10"0 ojdrdeD 820

80002LT820 %02 ‘' SM ‘A0S 4N 10" 0 ‘40112edED L0

8000€£1820 %02 ‘Y 5M ‘A0S ‘4N T 00 oydede) 922

8000ELTRZO %0Z ‘" SM ‘A0S ‘AN 1070 “o3peden [-T4]

8000ELTR20 %0T ‘U SM-'A DS ‘3N 1070 “Aojeded’ [2e]

80006LT820 %02 ‘¥ M ‘A0S ‘3N 10" “oioeded £22

8000007220 d9sT ‘A0S 'IN ST 1032ede) 220

8000TL6520 0TINQ ‘A005 'dd 2 So3reded 120

8000TLEGZO 0TAQ 'A00S ‘dd 2 *J03jaede] 02D

5000512820 89€1 ‘A ST ‘4N 89 “s01deded 610

8000291820 SEX ‘*ASZ ‘AN 10°0 “to1peded 81D

8000291820 SEX 'ASZ ‘AN 1070 YojdRdRD {12

2000586820 %S5 'STING *A 005 'd4d 02T "o3|7eded 91D

2000191820 %02 ‘" IX ‘A0S 4N T°0 oy sede) 51D

v0006¥5620 AGZ'4d 0t v ‘101 2eded (3 ke

8095500205 TuBLIND auiiosues ) 1l 200086¥L20 %% "S1NQ ‘A005 ‘J4d0ST "103aedED £1D

SO00TLOLID MY/ T'%01 'M0OT '1035]58Y 92y r0006%5620 AG2Z'dd 0t t “103PRdED Z1o

SOD0IVQLIO M/ T'%01 *M0T ‘1035159 (¥4 to000EYREO OdN ‘A 002 ‘dd 8-2 ‘403joeded 110

S000Tv0LTO M/ T%01 M0T ‘do3sisey y2y 8000291820 SSX ‘ASZ ‘dN 10" ¢ “oyseded 012

S000TH#O4LTO MY T %01 90T ‘1035159 g2y Z000TE08Z0 a86T ‘A0S ‘3N T “403oeded 62

S000TtO0LTO M/ T %01 M0 ‘103sisoy 4471 90008LI620 89EL ‘A QT ‘4N 8" 9 *103oedED) 82

S000TVOLIO ME T'%0T ‘M0 10351509y 124 5000829620 89EL ‘A Q2 'aNg* g ‘a03reded Lo

S000TH0LYG MU T %HOT M1 4015150 02y 90008.L9620 29€L ‘A QZ ‘4N 9 9 ‘J03joedED 9

S000IvO0LTI0 ME T'%0T *MOT Ho3s1sey 6T 5000829620 891 ‘A 02 'dN 8 9 “ioyjorded 52

Y00002TLTO ME T'%0T "M L2 *4018158Y g4 90008L9620 89EL ‘Al '4N 8" 9 '10yedes o

T0009E6/%0 MU/ T %01 Ly ‘4o3sisoy L1y 90008L9620 88¢L 'A02 ‘4N 89 ‘103dedED) £

5000590410 MU T'%0T "IN T "401si50 91y 5000829620 89gL 'A02 ‘4N 8° 9 "10}dedeD 20

6O00L0BLED MU T'%S M 22 A035(59Y std 90008L9620 8%EL ‘A0Z '4N 97 9 "loyjoede) )

bO00EZZLLIO MBI T %G "M 2g fH015(s8Y Py LE5L50%205 HO19331390 43 ASSY Od

g',“vj,'ﬂ“s'd NOILdlaas3a —'C;E;":"‘S g?‘vj&%": NOILdHOS3a OfAS

(pvSVYL) QHY0d HOLD3130 JH L6SL50VE05




VL01-S

JS006-8S9 HIVYNNS

pasn joN £1d
Pasn joN ¢Id
Pasn joN §¢7]
pasn 10N o1y
LO00EZLETO MEZ‘%0T * 95 fiojsisay 64
pasn JoN Y|
PasN 3On 1o
Pasn 30N ou
L000€99LK0 MY/ T'%0T “089 ‘1o1sISey 5o
8000V6SETO ME %S "W L g o)sisey rd
£000BIERTO MB/T%0T "zt "iolsisey £y
T00095TLT0 MU T %0T "M rostsey zd
rOOOEIFSTO ME'%0T M L ¢ M0isised 14
ro008S8Y 10 Y ZEZZTINZ IS "NdN “Jojsisuri b o
LBOOESBEYO TO8ZACIN 1S "NdN “A0)sisuR L o
6000258040 StNSAIN "!IS “NdN ‘40sisued ) D
pasn 10N ol
8000655590 %5 ‘HN 000Z "Papiop “dojonpu; lal
Pasn jo0N .
5000000590 %5 "HN 22 'papiow "103onpu| 21
£000Z¥9+90 %S ‘HN LY ‘PBPIOW ‘403ONpuj| T
S0006FESLO aNA 'JY ‘sojoauuos b
S00009¢€5L0 NDF 'd4Y “10}92Uuon £
S0006YESLD ONE ‘44 4038uu0D zr
rOOOLYESLO 128y Uid (F "tamod ‘10}o8uuc) r
. pasn 1oni BTHD
£000LZ50%0 PSYEN | IS 'euBlS fapoiQl £THD
L0009FS0%0 PI0EN T "HS ‘jeubits ‘epotai  9THD
pasn 30N §THD
pasn 10N |  pTHD
pasn 3oN | £1HD
ED00LZG0%0 FSEENT HS ‘teUBiS 'Bpold| ZIWD
pasn 3oN| [IHD
pasn JoN| 0IdD
pasn 10N 64D
pasn joN -
pasn joN HD
£E000L250b0 rPSEENT CItS ‘jeubls ‘apoiQ 94D
£000225000 V&Y PN T NS ‘[eUBlS ‘eporg 54O
FO00RISOVO 00N T 18131309y ‘apoiQ o
¥000BISOLD FODYN T 49K 199 ‘Bpoig EHD
FODORTISOLD FOOYN 1 fat31309d ‘spolQ D
‘ pasn 10N j£5%e)
200056E/20 89¢L *ASE AN 2 7 Goiorden|  teD
6000££€£820 %0E ‘A SX ‘A0S ‘4N Lt 0 ‘4o3oRdEeD 0£D
6000LEEBZ0 %OZ 'AGK A0S ‘AN LY 0 f4orioedeD 622
T10000L1820 Q96T 'A0Z ‘4N Lt 4opoedes 822
1000891820 Q96T *ASE ‘AN E°E “4031oedED [Xe]
S00000LSL0 S19BIUDD LCd¥ AB|aY 395905 zv pasn 3on 922
601ES0FZ08 04IUOD JOLOIN “1BJBM ‘YTIMS 2000864420 %S 'SENQ ‘A Q0S ‘240G T ‘doioedes 520
200005£9£0 184705 ABley ‘IsUielay TE00FTS00Y 4d 025 Z ‘ioyreden vzo
SO0000L920 $}003U0D L Od ¥ "ARjaY '19M20S ™ Z0o00T97820 %02 'd £X ‘A0S ‘AN T 00 "ioloedeD £e2
FO00LEEBEYO NSOGENTF teaur o " 2000586820 %5 "SENG *A 008 ‘Jdd0ZT ‘4oydedes 2D
2095507206 JUBLIND “UBUIIOLSURL L 1L 0000228920 OdN *ADSE ‘dd 8 2 ‘4o310edeD 122
500086£910 M T%0T “Lb ‘40151500 vEd 8000910920 0TING ‘A 008 '2d T “A03PEdED 0z
EODOBTIERTO MV £ %01 "M EZT “Hoisisay etd pasn 10N GED
200090TL10 ME T %01 "M Ly 405159y Zed. pasn 10N 21D
L000680430 M/ T %0 "M £ E “r03sISaY tey Pasn 1on LED
T000/998F0 MU T '"%0T "M L2 4oisisay oy pasn JON 9o
GO00VPTLED M/ T %0 “M 98 “403sisey 62y Pasn 10N 510
900059010 MU T %0 ‘T *Ho3sisey gzd pasn 30N P12
6000108410 MBT%6 2z Yolsised]  rzy TEQOVTE00T 4d 02§ ¢ "soyoeded £10
PO009ZELTD M2/ 1 '%0T '06E Josisay 9zd pasn (oN [t
BOOOKESETD MEZ %G 'S L' ¢ 4oistsey szy pasn 3oN 1o
r0000ZELIO MY L'%0T "M LE ‘i0isisay red Pash 3oN 012
TO009STLT0 ME T '%0T "M T 1035158y ted Pasn 3oN 62
pasn 10M zZd Pasn 10N 82
pasn 10N IzH 2000970920 0TNG *ADOS ‘dd T 'to0jioeden fie]
LOOGerTETe ME T %01 ¢ e "1Ol5i5eY 0zd 20002971820 S5X "AST 4N 100 tojpeded %
7 b e¥®/ pasn jon 614 8000291820 SSX ‘ASZ AN 107 Mopyoeden el
o o& posn 10N 81y 800O0Z9TBZO SSX ‘ASZ ‘JN 100 “tojiredes [%9)
pasn joN 1] Z2000T608BZ0 Q861 ‘A0S ‘4N T toHdedED £2
pasn jON 9t LI EEA ae61’'A0s "an 1 ‘iopoede) Z0
pasn 10N STy 8000297820 S5X 'ASZ AN 1070 “YoyoedeD fte]
posn JoN by B0SESOVCOS Poy/ieen /196 ‘DA ZT “t0l0N ig
PREEGOPELS . "TOYH1INOD HOLOW ASSY Dd
g?’vtﬂnzd NOILdIHIS3a L ZE;":I"S 3:‘;&;" NOILdiyDs3a 1 c;\s;v:l)\‘s

TOHLINOD HOLOW ASSY adgvvsszsovzag




80T -§

JS006-9S9 dIVYNNS

10PESOVEOS ysums s
£O0BZS0PZ05 do *3id ‘D" “4ajEM ‘Yoiims s
00002ESRTO MZ/1'%0T ‘01 “403sI59y 1
S000LL6kI0 %5 ‘HM 6" 0 ‘PapIoW ‘101NpU| 9
6000TP6ELI0 %5 ‘HM L0 ‘Paplo ‘2015nDpu| ST
POCOESELI0 %5 'HM 95" 0 ‘PIRIO ‘101oNpu| 2yl
1000ZEEE90 %4 ‘HM29° 0 ‘Paplo ‘dojonpuy £
LOQOZEZSS0 %S ‘HNZ8 0 ‘paplow ‘101onpu| ZT
£L000ST6EVI0 %S *HNO'1 ‘Peplow ‘4013npu| 117
1000%66F50 %G *HNZ Y ‘PapIon “401onpl 017
20002286090 %G 'HN & 1 ‘PAPLOIA ‘403onpu) &1
2000b k2550 %5 ‘HM 8" 1 ‘PEPIOIA *Ac)Inpu| a7
1000686490 %4 *HN 2 2 ‘PapIo '1030nplLy £
10008125%0 %5 ‘HN L2 'PApoAl ‘401anDu| Cal
90002684590 %5 ‘HN £ € ‘papioln ‘a03onpu g1
£0008V0S90 %G ‘HN 6° £ '"PepIo ‘401onpuy [l
S000T6ES90 %G ‘HN Lt ‘PIRIo ‘1otonpul £
S00016T550 %8 'HN L 'Paptow ‘Aolonpul zl
10009£0590 %5 *HM 9'5 ‘Papio ‘4030npuy bl
SEO0PETBEO %e‘STING ‘A005°dd 091 “40)orded (1] %]
500051820 %T6TING ‘A00S ‘4d0T6 ‘403 oede) 6ED
10005FT820 %z ‘STNG *A00S°dd 011 "10Moeded 8£D
BOO0OLOTB2O %2 STING 'A00S ‘Aa0¢€ ‘A01aede) LED
60002FTB2Z0 %2 "STING ‘A00S ‘3d 022 "oydeden 9€D
5000460820 %2 *STIANA ‘AQ0S ‘2d0LZ “403oRdeD S€D
L000L2E820 1 %E'6TING *A0CS 4d00GT “AoHdedeD PED
S000bETBZO %2z 'STING ‘A 005 °‘Jd 00T ‘A0ydeded £€0
0000FbE820 %2 'STING ‘A 005 °3d 0L *4oyoedeD ZED
L0009T3820 %2 STING ‘A 00§ ‘Jd09f “oydeded H%e)
fooob0¥820 %2 'SIANG ‘A00S°dd 06E o}dedeD gD
£000TPIBZO0| %2 6IWNA ‘AQ0S°dd0c0e “tojoeded 622
600021820 %2 GINGa ‘A 00S ‘Jd 022 “4olioedeD 220
9000660620 %2 ‘6TNQ ‘A 004 ‘Ad 051 *1opdeden Lo
5000621820 %2 *SINAa 'A00S ‘Ad 0TS ‘4oudedeD 9ZD
Z00090TRZO %2 ‘6TINQ ‘A 006 ‘4d 095 ondeded 522
YOOCEETREZ0 %2 “HTINQ ‘A 005°dd000E oHdedeD vz
1000911820 %Z*'STNG ‘A005°4d09E o1 dede) £20
9000£01820 %2 ‘61N 'A008 340021 MoyisedeD 220
9000660820 % '6TNG ‘A Q08 '4d 05, 1ol pede) 122
2000821820 %Z'HTING ‘A006 'dd0e® ‘do}isede) 02D
20006€1820 %2 61WA ‘A 006 ‘dd 00LY “A0312edeD 610
Z000901820 %Z ‘BTING ‘A 005 ‘dd 095 Ao3dede) e
£0000£T820 %z ‘6TNQ ‘A 005 ‘440081 ‘lojisedeDd L1D
0000001820 %2 '6ENQ ‘AD06 ‘Ad 00T 1 ‘40312edED 912
0000001820 | %2 ‘6INA ‘A00S°Id00YT “403foedeD 510
1000921820 %2°'0ZINQ ‘A005°dd0095 “Fo3ioRdED PID
9000660820 %2 '6TWA ‘A Q0S ‘dd 06/ “s03joRdED P ks
90009€T7820 %2 '61ANQ ‘A008 'dd002Z "soudede) zio
L00QkLETIR20 %2 "6TIND ‘A00G'dd005T ‘40Hdedes 110
0000221820 | %Z'6INQ‘AD0S'dd005T ‘4010RdED 0i0
0000960820 %Z '0ENQ ‘A00S ‘Id 0016 ‘A0d1deded (0]
D00000ERZ0 %Z*'6TINQ ‘A00S '4d 00171 ‘doldedes ite]
9000523820 %Z'6TAQ ‘A0S ‘Jd00EE "Aotldeded Fie]
90009€1820 | %Z ‘6TINQ ‘ADDS ‘ado0ge ‘torpede) 90
900091820 %Z ' 6TNG ‘A005°dd 0022 ‘403 ordED 50
1000£E1820 § %2'0CNA ‘A00S'Ad000TT ‘Yoporded 2]
[000BETBEQ %e ‘61Na ‘A 005 3d00ET ‘40N IRDRD £0
20006ETEZ0 %2 '6INA’*A00S°3d00Ly oMaedeD [4e]
1000¢21820 %2'61WNQa 'A005°dd 0042 *toaedRD 10
269Z50K205 | 006ESH "H11d 3AIZO3IY ASSY Od
g:\'v:%%d NO{LdiuDs3a —'CL%":AS

-006-85D "HL7d IAIFITY ASSY Od 2692507205




60T~% S SUCEEISH
. 4% M IV SHOLAAGH!

E S4DWIBYD G PILOY JBLfid BALBODY 47° ¢ ounfid
{evVEVL) Yag paeog Jedjid I CYARY "4 M WY SHOLIDYIVD

¢ QI 4D34S ISMNIHLO SSITRN
» 3310N

LSS0F 3Yv S3T0IQ 1Y°r
'SATYNIHOBIIN Ni YV SANTYA FONVLONANI'E
"LAVM b/ T 9/60113HY SHOLSISIY TIv'E

*SAvAYA0Did SHIHLO TV 'SAVHVACHDIN NI 39V SHOLIDVAYD TYNIIE0 11V |
‘0314103dS ASIMHIHLG SSITNN

'S3LON
ONYAINCO anvRAOD ONYAOO ONVAOD ypou aNVINGD ONYHHOD ONVANOD ONVAWG)
; L : |
aNve aNva aNve anva = IndINo aNva anve anvya aNve
8-3 L3 -3 §-3 I -3 -3 e3 2-3 (-3
o 2 - g = 2y gl o o
WL ey pol T 1oL oy rol ey ol rol % ol @ ol % oL %%
T3 T Tl T4 T ! 4 @O T
E—‘v"“’v\’\m‘ E—““—*’VW“-" AN A | At e A A o Lo AN e A4
ro #01 I e T 10 ACI 1°0 AOI [Ye] A0 o *o! s} A0t ) ) ' Hol
) 1 5,% Sy GI0 iy 10 e o) Ak 219 1y Ho Oy 019 6y
b r .
0£e 0¢e oeg oge 0gf ose oce oge
2y Qzgi Lord) .} ¢} Qz2i 024 H Q¢l 02l
51 g2d N5 9’ - el v v 84 M- gl A Ly Od
IV 3 ruodh 210 M su0 A PITY N cao B za0 A 140 M
VAR U Y U s uJ 1 U™ W
44 ze" ze 22 el 22 Ly it
ozz.L. 91 08¢ Gi7 o6k 5T 0G4 £t oon== 2 004l 95 00zl gy 00LeLl g
Seo ) 02D 220 120 Qed =11} BIO
Q|————1. - [T— —[U_“—‘ _DJ—)l—n —d _&j_””"w“‘ fomp —
% ore o Ol oG 5 00z ~ oogl A 0ozE N = 00l
7R % R 2 8% & 20 2
: Ol | -L 09 L oze L ool 0954 0G4 - ooi! L 00€: L
HwOT oroT e80T i aed ) (80T 880 T Se0 T ¥e0T
oI o0kl 0002 TU—) . [:U EUOOO,,
4 2 2 > 009G < 0016
o5y Gvo %S 8vo a9 1¥o 58 vvo §2 €90 geh ero
09; L oz L 06¢ - oge 001} 0091 00zz L
460 265 850 €60 260 150 059
U ! U
& &4 S 7 827 72 4 &
CIEEA 4 G40 : viso AR} T A I AR 6 HO £l
I'OI oge I‘OI oge roI oee roI ogE s'oI oge IOI oge
§90T Zed 790 1y £9 ogy 090 124 659 agy BSOT Sed
; . 2 ) b
ozl | ozl 0z ozl 0zl ozi ozl
g+ v 3t vt £t 281 1

YNNILNY

H9.92504C05

JS006-9SD YIVYNNS




0TT-¢

(EVEV 1) D14PWaYDg pIDog 18}|14 BALBDBY 477G ainBiy

8000160470
8000160410
B000TGOLIO
8000T60LTO
8000T60LT0
8000T60LTO
8000i60L10
B000I60LTOD
8000160L10
B000T6OLTID
8000160410
BOOOTAOLTED
BOODI60LED
8000160410
8000160410
8000T60L%0
S000TLOLID
5000TF0O/TO
S000%TPOLTO
S000¥VOLTO
S000TVPOLTO
S000T¥0LTO
S000T#0LTO
§000TF0LTO

MV T'%508¢€ ‘4038150
MY T %G ‘0EE ‘r03sised
MBI %G 08¢ ‘1038158
MB/T'%6 ' 0E¢E ‘403sisay
M/ T %5 ‘0E¢ 4o3sisay
M/ T %S 0gE Yoisisay
MV T %5 0ge ‘10sisay
MY/ T %S0T E H0ls1saY
M/ T %6 0EE 4olsised
M1 %S 0te olsisay
M/ 1 %5 ‘0E¢ "olsised
ME/T'%S 08¢ HOosISeY
MU/ T %S 0gE “1olsIsed
MY T %G 0EE f1035isay
M/ T'%5 08¢ ‘103sI5aY
M/ 14%G F0gg f403sisay
MEB/T'%0T "M 0§ 103515y
ME/T'%01 MO "i01sisad
M/ T %01 ‘W01 ‘4015159
M/ T'%01 *M0T ‘lolstsay
MET'%0T "M0T1 *i015158Y

MUET'%HOT Mot '4015150Y
MPB/T%0T "M 0T “lolsisay
ME/ T'%0T "M 0T ‘4035159

i
!
i

[4%-]
1Ed
oty
6ed
82d
L™
97y
5ed
red
E2d
¢ed
Ted
ozd
614
g
Lid
91d
STd
b1d
£1d
Zld
11d
0ty

64

"ON 1dYd
HivNNS

NCildid253Q

‘3"1

OHINAS
434

JS006-89S9D HivNNS

{000%9ELTO MZ/1'%01 ' 0871 ‘018150 gy ,

T000F9ELED MET'%BET 08T Holsisay I3 1000925001 008ENCIN Uid 'ep0ia £YD
T000F9ELED M/ TY%0T 08T ‘1015152 9y 1000925001 00SENAIN Uld :BPDICI zZdD
To0ob9ELED MEZ/T %0t f0e1 ‘401859 sH t000925001% . ) ous:mdw l‘“.d apoiq THD
I000b9ELTO0 MZ/T%0T 08T ‘Hoisisey by Zo00191820 %0ZT " LX A0S ;IﬂI‘O‘JOl!DEdl?D 990
{000P9ELTO MZ/T'%0T 09T ‘4015158 £ 2000191820 %02 ‘" LX 'AOS‘:IFII‘O‘JOHOEC’ED 59D
T000F3€LT0 ME T'%0T ‘081 '103sisay zu 2000191820 %02 ‘" £X :Aas‘;mz'ulmuoedea v oD
1000k 9€L10 MZT1'%01 ‘081 'i03sI58H T 2000191820 %02 'Y LX f\os‘:mr'olmmedea £92
gO0CEEE590 %01 'HMOZT ‘peplon ‘io3onpu) 2 b 2000191820 %02 "W {X 'AOS‘;IDI‘O‘JOMUN’ED z290
8000E€£6590 %0T ‘HM 0ZT *PepLlow ‘dolonpu| L0 Z0G0T9T8E0 %02 "8 X ‘AOE':Irlt'O‘JOuDEdEQ 19D
8000££6590 %07 *HM 021 ‘PRRioW “40jonpu| apT Z0C0Y0YR20 %02 ‘HLX ‘A0S ‘AN T 0 doaede) 050
8000€£6590 %0 *HN 02T ‘PapPjo ‘d01anpu] Sp 2000191820 %02 o LX 'AOQ'AH"{'U:JGlEDEdE:) 0]
2000££6590 %07 ‘KN 0Z T ‘PRI *Joonpuy v 2000191820 "oz BN A 09‘;{01'0‘10113&!93 950
8000£E6590 %07 '‘HN 02T ‘Papio ‘ojanpuy £t §000FEE820 %Z'SIWG‘AOUS:;HOBI ;031oedeD L5D
8000€£6590 %01 ‘HMOZI ‘PaPiCI “A03aNpu} z 41 5000£60820 %Z*STNa 'A00S ddOLz:aouoedea 850
8000556590 %01 ‘HN0Z 1 'Papiow *101oNnpu} 11 1000¥0T18Z0 %z 'STNG 'AUUE';I:ICIGS‘JOI-PEGEO 1)
5000000590 %5 *HO 22 ‘Paplow dolsnpui e zoon9niegd %Z*6INA ‘A00S ‘dd 095 ‘4010RdED ¥50
5000000590 %6 ‘HM 2Z "PApIOW ‘403aNpUj 65 2000821820 %2 “6TINa ‘A 005 ‘4d0T8 "doyoeded €50
5000000590 %6 *HN ZZ ‘PEPIOW “i03oNpuU]y 281 6000001820 | %Z'61NO‘*A005‘dd0011 ‘4030edRD 250
5000000590 %G “HN ZZ ‘P2Pi0A ‘10lonpy| L1 G0062zzigeo %2 '61Na '{\oos‘f:doust‘mzpedeo 152
5000000590 o5 ‘HN 22 ‘DAPION 4030npu| ae 9000G9£1820 %2 '6TING ‘AD0S =|¢uozz‘101loedeo 050
50000005990 %G "M 22 "PERIOIN “403oNpUy 561 5000&6P1820 %z‘stwc! 'AODS":I‘:ID‘{E‘JO‘.L[:JEdE:) (X e
£000892590 %S ‘*HM LD ‘PRPICIA “1012npU| v LODGLTTRE0 %e2'61na AOUS‘:IdOE!SI .Aouoedea :Xe]
£000892590 %6 *HM £ ‘PaRIOW 103doNpu| £ £0001r1820 %z:stwa :AOUS‘;IdOOUZlJo;;Dede:) i
50002L6¢90 %S ‘HM 6€° 0 'PaP|O 's03oNPU} ze po0oZeErsee %Z‘HWU ‘AOOS‘:!dOODS‘XOMZ‘EdEO [ Fa)
FOD0ESEY Y0 %6 ‘HN 95" 0 ‘PapoW ‘4033NPUy 151 Z0006ET820 %Z‘GIING ‘Aous‘:ldoo_u.zozsoedeg L)
LOOOZEEZS590 % ‘HN 280 ‘Paplo ‘103oNnpUy 0 1000921820 %zJoawo ‘AODE‘:IdODQQ‘JOII-PEdED (4]
1000166F90 %G ‘HN 2" T 'Papjoy ‘do3enpu| 621 0000960820 %z‘uewo 'AUDS‘:IdUOIG'JOMDECl?D g0
zZo00vkEZs90 %G *HN 8§ ‘PePION “4010NPU| 8z Y000LE1820 | %E cgswo f‘\DOS :!dOO”{I‘JUJEDEdE‘O Yo
1000812590 %G ‘HN £°Z ‘Papion ‘io1onpuy ITal 100091820 %Z‘EEWG ‘f\oas‘sdorr‘mnaedea Ty
£0008F0S90 %8 *HN 6§ ‘POP{O *A0IPNpUl 9z 5000VETBEO %Z‘SIWG_‘AOOS.:IdOBI‘-EOIIDEC’EC) avo
5000161590 0,6 *HA L b ‘PApioW 1o1onpul ez 600021820 z.stwq ‘AOOSI:IduZZ‘-IO%!:'EdEO 6ED
6G00T¥6PI0 %G 'HM LY 0 ‘PAPIOW “4otanpug F7 £00091T820 %2 lstwo .A 005 ‘:J:IOQE .Aomedeo 8ED
£000ZELS90 95 'HO 28 0 ‘PAPIOA “4030NP U] £z 2000901820 %z‘stwo .AOOE.:ICIO‘BS'AOJ-PEU?D LED
L000GTEL S0 98 'HMA 07T 'PERIOI “4019NpUY| 2z 9000660820 /z GEINCI. /\009‘ 4d 08¢ lm:!oed!?:) 9ED
Z000L%6F90 %% 'HM S T ‘Papiop 4o1onpu| 1z 0000001820 %Z‘EIWCI ‘AODS‘AdOOIIAJOliDEdED SED
10006861F90 %G *HN Z' 2 ‘P3pio *103onpu) 0zl f£0008BEI8BZO %Z fEWG f‘\OOQ :‘ldDG'EI ‘1011390‘23 25
9000268590 %G HM £ ¢ ‘PeRIOIN “1010TIpUY el 8000L0T820 %z‘stwo ‘AOADS‘:Id uss‘maloedea ££2
G000I6IS90 %S ‘HN L b 'PEpIoW ‘101onpu) 811 oooobrvigeo %Z‘S_IING ./\DUS':IdDLb‘-‘OlDEdED (4>
1000950590 %§'HN §'§ ‘PapIo 0knpY| (11 9000660820 %Ef atwc! Aoos: :IdElQL‘JOMSECW:) 1£2
5000000590 %S ‘HN Z2 ‘PAPIOIN ‘doranpug 911 9000E0TBE0 | %Z'6TIWA A 005 Jd002T ‘Joasvedeo DED
§000000590 %S ‘HN 22 'Papiow ‘tolenpuy 511 £0000£T820 %z‘stwa .ADDS‘;IdOOBIlJOJ-!O?d?D 620
5000000590 %G ‘HMN 22 ‘Papioy "403anpu| b 90009E1820 %Z‘GEWU‘AOOS‘;IdOOZZ‘.iollSEde:) 8z0
6000000590 %6 ‘N 22 ‘Pepio ‘Jolanpuy £11 9000521820 %z‘eiwa ‘AODE‘:idOOEE‘JOl!OEdeg 120
5000000590 %G ‘M 22 ‘DAPIOIA ‘Acionpuy z11 C0006E%8C0 %Z t?two /}005 ;!duoLp‘Joj,goede:) 90
G000000590 % 'HN 22 ‘PoPIoW *4019npuUl 117 60002bT8Z0 %zistwo lf\uus‘;adozz‘xouaedea 520
£000852590 %6 ‘HN LY ‘Papop ‘103oNpuUL o1 £000911820 %zlstwa ‘AOOS ‘AdOSE l.lol!aede:b vZD
£000892590 %G *HM LF ‘PRPICIA “o1anpu; 61 5000¢€2Y8E20 %Z'STWG ‘AUOQ‘AdOIS.AOHOE‘dEQ £2D
B000€EG590 %01 ‘HN 021 'Peplow ‘so3anpuy g1 9000660820 %e GIWCI. Aoos: dd DEL‘JDJAOEGED [Ate]
8000££6590 %01 ‘HN 02T ‘POPIOW ‘i0lanpu| 1 0000007820 %2 '6TWa ‘AODSI:IdUOII.JOHOEdED 120
2000EE6590 %01 ‘HN 02T ‘PIPIDI *1013NPU; e L00DL2E820 %z:slwa ‘A009l5d009¥.101!39593 022
2000££6590 %01 ‘HN0ZT *PaPIoW “dojampu| g1 90009£1820 | %2 61NQA ./\ 00§ l;moozz ‘Aoasaedec) 610
S000£ERSH0 %07 ‘HN 021 ‘Paplo ‘4032Nnpuj o iodoveTezo %Z'SIIA‘IG m'ms ;I‘dEIOLZ'JOH-’JEd‘?D 812
8000EEBSID %01 *HNOZT ‘Paplol ‘1030NPU[ 1 ZH00E 91820 %uz‘a X lesl;mI‘o‘aouoedm L1o
8000E£6590 %01 *HN 0Z1 ‘Peplow “olonpuj 1 ZO00DTITRED %02 “H LX ‘Aogl;mro‘mzmdea 91D
B000EE6590 %0l *HN 021 ‘Paplow *1o3anpuy . Z000T9%820 %02 'Y IX ‘ADE‘:!nI:O‘-iOl!DEdED 51D
1000925001 GOSENGIN Uid *apola 914D Z000191820 %02 :u X .A 0% ‘:ln! 0 lmuoeuea vio
100092500T 005 ENdIN Uid "epotQ SIHD 20001917820 %OZ‘H LX ‘Aos‘dnizolmnaedeg £12
1000925007 005 SNd W Uid *apoia pido Z0O00I9TRED %oz'a X les‘:m{.o‘muaedEo zZ10
100092500% 0055NdIN Uid *apoiq ETHD 7000151820 %uz.azx IAOS‘:IDI'DAJOMOEGED 110
1000925001 00SENCIN Uld ‘8poia Z1do 2000191820 %oz‘aax ‘AOEA:IDI.O‘JOIIDEC‘ED 012
1000925001 005 ENJIN Uid *opoig 114 Z2000T9E820 %oz‘a X ‘ADE‘:IHI.D!JOHDEGE‘:) 3o}
1000925001 00SENCIA Uid *apold 014D z000191820 %uz‘aax 'AOSl;Iﬂ‘{.O'JOI-EB‘?dED g0
1000925001 00SENGIN Uld ‘apola 64D 20001917820 %DZ.H LX IADS':!HI.[)‘JOJ.!OECIEQ D
10006925001 pOSENIN Utd ‘epoia gD Z000E218Z0 %UZ.HLX ‘Aos‘;mt.o‘mmeueg o
100092500% 005 ENGIN Uid ‘apola 1D Z000191820 %02 .H L ‘AOG.:!nI‘O‘JOEPEd?D ]
10009250017 00SENGIA Uld *aptia 9un 2000T9T8BE0 %02 ‘a LX ‘I\ 0s l:m I.O ‘Aouwdeo ¥
1000925001 005ENJI Uld ‘apoid cHD z2000191820 %oa‘uzx ‘AOE‘:IF'II.OIJGHDEGE:) £2
1000925001 005 ENdIN Uld *apoig ) Z00019T820 %nz‘uax ‘AOS‘:!ﬂf.D‘JOHOEUED zo
1000925001 00SENGIN uid ‘apoiq Yy Z000ESTRZO %02 ‘H X ‘A05‘an 10 ‘oudeded 10

$6ZL500205| A¥YQR HILES IAIFZITFY ASSY Od

3'&?@? NOILdid0s3a -'2,2:';*9 3‘}‘;};‘;" NOILZd253a "'D:,E:_l";*s

" U314 JAIFIIY ASSY Id ASE2L90bZ0S




60T-5_

-

(EVEVY|) 2HPWaysg pivog 4ai|1] A2y 477G 2anbB) g

VSV, HEIIM SHOLNSISIQ TV X133d
"R N{ 3dy  SHOLONANI
AN N{ 3HY S”HOLIDWYD

s Q31410345 3SIMYIRLIO SSITINN

JOHINOD HOLOW
WOH 4 INdNI

: 53LON
680 LFO
A
ZHWOE — 02 { M3 e e D
YL 09! :
Sooveion a5 o0 Ff oz
1k g 17 & ol
w obD 8¢o 9¢9
%0 28°0
ZHNOZ €1 J/ bin o00c! ol €
Y342, ONVE 4 022 ‘
* " T PED 09 ony 09
L b hd T 1% - ER
Y] £¢0 £ ( )
H¥AOH) €r
280 ot éf./ a8
e i 25 10HLNOD HOLOW
ZHNE—6 0002 sy OL LNdLNO
HILi49, gNvE < 06E 022 S
e PR o2 RS R S
Loeo 820 9292
F2 Al 't
o1 61
6 ZHWE —9 ‘
o~ HIMNAS, ON J 096 000 0oz
SN O Thed  BF 20 oF
Ok ngo €20 122
21 e .22
ZHWG b 81 4
. 00 0081
B3NS b, GNVEII 028
. " T.812 01,9’{9 2T 0‘.({)”
0z2 310 910
\__. 2S / rz cer \_ L IS /
LOi?Sé[/JVZOQ 7HWE —¢ J/ o o vy
P—
0096 00z £E08Z50rZ0S
E31113 € ONVE < 00N =1 052 o5 = 005!
len g S
b2
pidd of . .
6¢ Ly
F1 €
ZHWQ--Z\[ 0016 00%e
HI1id 2y ONVE 00;?' T &9 O?g” 0T OOﬁE
- \
L []0] 89 99
LU 9'G
21 Il
ZHNZ - 91 to.olo]] O0Ly
Y31 le ONYE< 0022 I %) 00g! 3¢ 0oL
t * 1 + it
GH %) o)

89%,9Z50¢208

JS006-9S9 YIVNNS




0TlT-¢

(ZVSV|) 2HPwaysg Jay|14 jsuuby) usarly g°c ainbiyg

£0EE50K 205 WIo108 YD UBAT “4a4BM ‘YouMS 25
LGRIS0rE0S dOl "4D UBAT ‘494BM ‘UDHMS s S0000LZT820 %2 '6TAD ‘A 005 ‘Id 08T “40itoeden 51D
8000609670 MT 0T *01 4035159y ™ z0005.2820 % ‘6TNGA ‘A 005 ‘4d 02T ‘10}oede) [Ate]
10SZS07Z05 WIS/ UM 'HN 22 0 “49311 1039nPU - Z000r9Z8Z0 %Z'6IND ‘A 005 '4d06E “0}1oRde) £13
C0SEISGPZOS OLA HASLZ 0 ‘481414 *101anpuy = 9000£82820 %E‘0ZNA ‘A00S 'dd 6T ‘10}oRde] [A1e} )
L0EZ50b20S 1BAJUM ‘HN 1§ 0 4911 *4039NPU[ e 5000042820 %Z ' GTNG *AGOS ‘Sd 08 1 “4031deden T |
0022500208 UAD/UM HA 550 4331 “2039hpU) - Z000r92820 %2 *6TING ‘A D0S ‘34 06E "Joyoeden 012 i
Z0T2SOKZ0S PaN/UM HN 0Z T 493114 '4033npu; 1 Y000892820 %2 ‘6 1NG ‘A 005 *3d 052 io3oeden 62 :
90%1S0bZ0C WD HN 09 T Y4331y '1o1onpy = 2000660820 %2 '61MQ ‘AQ0S ‘dd 054 “toydedR) 20 ;
9002500208 WM HN ZE 2 18310 “4o1npuy P PGOOGLEZBZ0 %e'02Na ‘A 00S ‘dd 28 *Jo3iede] fie] i
POGLSObZOS A48 HA 0T £ 42311 “1013nDU] I Z000901820 %2 "BTNA ‘A 00S ‘dd 095 f10pdede] 93 :
0000117820 %2 S{ANG ‘A 00S '9d 5/ “otoedsn 0zo 9000660820 %2 “8ING *A 008 ‘4d 054 ‘oydeded 52
1000282520 02N 'A00S *d 1§ “4oaeden 615 LODOEIZBZO %2 ‘6ING *A 006 ‘4d 015 ‘A0HdedeD vD
L000bIZB20 %2 6ING ‘AD0S ‘ad 0t 1 “Yonoeden 815 0000221820 | %Z ‘ST ‘A00S ‘3440091 topdeded £
2000982920 02N *ADOS ‘3d 81 ‘103ondes Lo $0000/2820 %Z'61MA 'A00S ‘4081 ‘FooRdeD 0
1000282920 %Z *0ZND ‘A0S ‘ud I8 “Jojeden 319 POO0TZIB820 | %2 61NA *A0DRS ‘440007 ondeden o]
9691507205 { HIL N4 TANNYHD NIAT ASSY O ';
‘ON LHvd TOANAS *ON Lyvd NOSINAS ':
HIYNAS NO11d1H0539 e HIYNNAS NOILdI¥d%$3ag 43y
H3ALTd TINNYHI NIAT ASSY Id 49691 S0PZ0S LSVEYI HLIM
SHOLVNSISIF 1TV X1434d
“HA NI 39v SYCLONAN
‘3d Nt 38V SHOLIOYdYD
0 7270 %l ezo oc  ‘0INANILS ISIMYIHLIO SSI N
ZHNOE — 02 Y YL 910 ' + S3LON
MIL4 8.4 ONVE 81 47
. )\ ® L/
L IS 8l
i I L
M 10 1t
0l 610 21D
d
[o]>1
ZHNEI-6 | 08I 150 D 20 Sl
43175 9, ANVYE ) G1D Y shARSS Tk )
: 91 S
- | i & & y.
Qcl 6%
2 ] —— b
#io eld :
170 Ol ————o}'
ZHWNS— b OGS/ O'
H31714 | 06¢ Z'l gy 9l 036 : -
I . ONYE follo) T TY L YT TY T 99 !
s ) T ose * 23 ) 2s
H :
\ - / e 1 \ _
A 60 22 N
£L091S0#209 T 003 €OEES0H20S
ZHNE -2 J OS2 £c co 0% 000!
(LNV) oI 431014 2, ONVYE ) SO Y 10
‘A8 10HLNO)D <l £
I ‘08 10HLNOD
129, 20 dOLOW WOoYHA
1 OdNt

agL9isovecs

I5006-9S9D HIVNNS

S s
& Mm"mam’%m. e %%g
i
st

Pt
-

%

e

s
= e
S e
e

-
sl

e

= = =
A e
S m»&%*m@-‘é&*ﬁxﬂ?

=
e

R R S
B e

fed
Rt

H

el

ol

e Sa

S e e
:

A

T R




1T1I-6

(ZVSV1) 214PWBaYD§ Joy(14 [auuDyy) usA] (g° G ainbig

56007182820 % *0ZING ‘A 006 ‘dd 29 “toTloeden 61D

£000ViT820 %% "6 *A 005 ‘4d 0% “bo3loedeD 810
1062500805 WAD/UM HM 220 "493H4 ‘403onpuy 87 12002£5001 SIING ‘A D05 'dd 5T “totloedeD L10
§05§505206 OlA 'HNS {2 0 483y “4o1anpuy e 1000282820 %Z'02Ma "'A008 ‘ud t S *4032edED 91D
L0ETS0$20S IBA/UM HM TG0 4934 “4039Nnpuy 7 500002820 %2 ‘6IING 'A00S ‘4d 08T ‘fo31aedED [}
002Zs0¥208S WO/ UM HN 970 ‘4811t “4030NpUg 57 2O0008L28E0 %2 ‘GENG ‘AD0S*dd 0z *403oede] vi2
2OTZSOP206 PaH/UM HN 02" T “4&3ka "dojanpuyy b 2000p92820 %Z ‘GING ‘A 005 ‘dd06€ 4oilaedeD £10
901TS0PCOS WO HM 09" [ 4834 *1033nput 1 9000£82820 %EZ0TANG ‘AD0S ‘Jd 6 ‘royoede) 210
5002505205 UM HNZE™Z "3 4 *dojonpug 29 S0000£2920 %2 6TNG ‘A 005 °dd 08T “ro3oedeD 112
y061S0F20S A1D HN ot € e fio3onput 17 zZ000r92820 %2 '61T ‘A D06 'Ad06E ‘03i0edeD 01D
DOCGOEESOOT peay *AZT ‘1SdS ‘ABjey :pY 000892820 %2 6TNG 'A00S ‘2d 052 'd03dedeD 62
0Q0O0EESOODY paey ‘AZT ‘LSdS ‘ArjaY X 9000660820 %2 '6TINQ ‘A005*4d 05 “do3ioedeD o]
0000EESOOT paad ‘AZT 'LSds *AEleH Y] Y000GLZREO %2’ 02T ‘A005 *A4d 28 ‘Ao oRdED fia)
0000EESO0T pesy ‘AZ1°LSdS 'Arjoy & Z00090TBEZO %Z'6TING ‘A 005 ‘4d 095 “do3loedeD 95
0000£E500T P38 ‘A ZY'LSdS ‘Aeiay b 9000660820 %z '6TING ‘A 00G ‘dd 06 £ ‘4o}iede) 0]
0000EESO0T pasy ‘AZ1'LSdS ‘Aelad ™ £000£928¢80 %2 *6TING 'A 005 ‘4d 016 4oyldeden [4)
0000£ES00E paaY ‘AZT ‘LSdS ‘ARlay 4] 000022%820; %Z‘6YNC 'A00%°‘dd009T ‘403[oRdeD £
DO0OEESOQRT pasH ‘ATT ‘LSdS ‘AelsH ™ S0000£2820 % 'G6TING *A 005 ‘dd 08T *toyroeden 2
GEOOZESODE STING A0S ‘ddEt “loyoede) tzo bo0oiZigzO %2 *61NC *AD0S'Jd000T ‘101oedes o
DOO0TLIEBEO %2 'STINO ‘A0S ‘2452 *1o3ioeden 0z2 16££S0p205¢ HILTI JINNYHD NIAT ASSY Dd
"ON 1 .
quJr:: nbs’;d NOILdIHOsTa —'Z%“:I*s S?vt:ib: NOILdiy0s3a _'CLE'H":"‘S

HIALTHS TINNYHI NIAI ASSY Od VIELLS0VE0S

SIANIHOEDIW Ni IHY SINTYA IONVYLONAN] ‘2

'SAYYYH400Id NI 34Y SHOLIOYYYD
031410345 ISIMEIHLO 553NN

p30—1

‘ga 130 3y b
0L lNdin0  £3 Oy

JS006-9S9 HI¥YNNS

- ) i U zAwog-og - 27
g = 20 S G20 = o
DT M WT T T
! 2zl H
P 1 i b
L L7
T z2 51 =
810 Lo T
. _ _ u ZHATT 6 - 2
o = 150 = 590 = o =
, oa1 L &7 ose I 77 oel L |
! 10 10 T ! p3
| O e . PR S I o Lo
b i J e () £33
= o2l 68 =
10 eite T
B R _ LLJ TR a5 o o3
EN 'l = g = 2
! osgI t7‘|m ose | mm ogg L !
ol 80 99
et L ' L e
= 0sz 28 =
60 L2 T
_ i} LLJ ZHwgEE© 13
Gy = €7 = I'g = I
| 08¢ T = m 0091 I m 00'051 :
! .
Li“ Hj
0ig 081
¥ g0 89L£L90209

S310N

g dnve

2 ONy2

'‘ag 'L3q
J4 WOl 4
LNdNI

7 gNVA

¢ aNvE

Ay
!
§ k

T e







£-9

._wDJBD!q 214pWeyag Y34bd suoyy [pnubyw Z°9 ajnﬁg_:j

LINX .
Les {E L IRPA]
T o P PP
I l ADH ] :
I | y F———————— : "
f i _T_ } ® ; -’I P @ @ sévoennoas
roo:
] anooj' % ] 1not ,;0,% Jﬂa‘ssl l i
S [ I | L] TRT OEE eEER |
1netg ' i
eIz | i I
3Nt [ ]
I I Lo
3NCHd4F AL o
3 | 4 Bl I Nny © ¥ Wog 21 g I b’
bl e | l i I [ [HLELN ad
| , 1 | S i bz:gﬂa e
l | ] ay W gy NGg I i ]
Ly ; I e
! . . e
onoss | o1 | | | Lroe s e
[ T L
| | I | I < l
Iy | & L ynoor oo 1 \ I %m e
Iy # i Fa ASSY HIATINY !
wr | | EILLE NHO/03Y |me L....._ —— — — — —— ——— 53010 I |
P o o
FHOHGEYIL LOJ——H{EI—O 4 { 1
o ;
m HNOI QIONY AD
& ] " S aow Al i l A
1 . iy [| o
t
| I3
1 | I
4 |
x0 ] 1
‘OJ’C f4—C 20A 82 +
330 \JC
25

J5006-9S9 YIYNNS

Lo
)

S
XXIT0hv20& 18A0D) ‘a}elg
000t10vbZOS Bujiunow ‘ieq
XX 600pFZ0S Buunoy ‘aeid
XXL00v 206 Jeay ‘jsueg
XXG00v¥Z0G ol flaued
1000520vL0 A017euu0D ‘eigeD ‘duwieln
FS005500L0 aj 95" ‘6ujdoosejel ‘Bujysng
9¥005500£0 al v ‘Butdossaje) 'Bulysng
gENOSSOOLD aj 1£ ‘Buidoaselel ‘Bujysng
{000FBT0S0 M E QY W T e0eD ‘'dwe)
8000Zv9PED Maiog e A/M Mg ‘aos ‘gouy
16000¥9VED *ASSY Yoims
SE006EGVED &S5y UIHMS
BOOOEETYSO 2€-9°50d £ ‘diyls Jatiaeg j{=H1
B0006STEYO OIpPNY ‘JeliossuRl L 1L
TO0B0E99YED Heus 8/ L "M E %0 "M T "10d g8y
T00DES9FED HeYS B/ T MY/ E%0T"MT "i0d 12z
1000951410 MY T'%0T ‘M T “doisised 94
S000I¥0LIO MY T'%0T "M 0T "1o3sisen 28]
EQDDORLLYO MET'%0T M EE IosIseY rd
90005820 M/ 1'%01 042 403858 Ed
T0006SSLTO MU T 40T * L2 *A03sisay 2d
6000TI+8T0 MY T %5 “0LY “s03si50Y tH
£000T08BFHO PEIYNE IS 'NdN '103sisUBAL fL3)
"100000bSL0 PuUNoOY Uid 0 ‘42mod "M01dsuuo)d d
8000656690 %5 *HN 0002 'Pepiow ‘4012NpuU) kel
800065E£590 %8 'HN 0002 *Papioly '1032NpU| 11
9000268L20 ARJAN ‘A002 4N £ "oypedeD 012
9000Z258£20 1Ay ‘A 002 ‘JN € ‘1oyoeded [la)
0000929820 | %0T'HEX *A052'4NT00 0 f0jpede le]
0000929820} %O0T1'HEX 'A0SZ ‘AN 10070 “A0)oedeD fie]
0000929820 | %0 ‘HSX ‘A0&E‘'dn 100 0 “wojpeded 90
0000929820} %01 ‘HSX ‘A0SZ*AN 100" 0 ‘Joyoeded e
S000FS9620 89€L ‘AST AN 85 ‘toyoeded ro
2000160820 ager ‘A0g ‘4N T “londeded £2
S000PS9620 8981 ‘A ST ‘AN g9 Jojpede) o]
8000260820 asgsT*AeE AN sT “loypeded ko]
xX000v 208 HO2L¥d ANOHd 'SYHD/ASSY Dd
un? NOIL1dI¥ 28§30 ORNIAS

HOLYd ANOHd ‘SYHO/ASSY Dd SL60006bZ05




.

P

800065160 wyo
0090} WYO 057 *oIpNy “ipWEOJSUBL ) L
1000951410 MET'%07 "M T 'uogied “ojsisay 9
S000TrOLTO PAE/ T %01 *M 0T ‘uogEeD *s0isisay [517]
£00008/LT0 M T'%0T "M BE ‘UogsrD “rojstsay [25]
000SkBL10] MbE/ T '%0T ‘Wyo 0.2 ‘UodieD ‘10lsiseH £
TO006SZLT0] MB/T'%40T 'wyo £z ‘uogie) “io3sisey zd
BOOOTT¥BIO0]| AP/ T %01 'Wyo g/ p ‘uoqied foisisay’ 1d
£000108Y%H0 PZTPNZ ‘NdN ‘4aisisuel | j£a)
G000059620 AST ‘4N g9 twnieiue) ‘ioyoeded e
2000160820 AGE AN T ‘wnjeiue) ‘iojeded £2
S000PS9620 AST ‘dN gy ‘wneiue) ‘iojpeded e}
8000260820 AQZ'4N ST ‘wnieiuey ‘ojoede) 5]
169104205 HNAALD PajUlld ‘pieog
STJV':'\I%V; NOFLdIHOS3d h'c__”g":*s

“ASSY HIIJITAWY HOLYd INOHd

AYD
NYH 5

1000520PL0 dwein ajgen
BEODSS0OOLO w0g
9r005500£40 1008
g0002P9KED Noelg ‘qouy
€000TLF090 1032Npuoy) { ‘ajgen
¥5000¥FE0S
LG0R00bF20S {3511

s14ed 2jRiRdas aas) Ajquuassy ‘daipijd iy
S6006E9¥EQ qing

A 82 UM 1 Ad b ‘PaleLILN) ‘YOHMS 5

T6000P9VED . Ging AST

‘Ulain/pad 1Ad b ‘PRIBUILNE] ‘U2LMS s
1000ES9bE0| MB/ T “%0T *M 1 ‘uogien ‘ra18u013Us10d gy
TO0O0E99FEQ| AMZ/T “%0T “M T 'Uoqied ‘i938ww0l3usiod /o
TO0000%SL0 uid 0 “40328UU0D 1d
80006%£590 ZHIN T 'e3onply 1
200065£590 ZHW € *103hpug 1
BO00CEERSD leujwisaL £ ‘dui3s 4oLied r
0000929820 |A0GZ ‘AN T00° '2weid) 351 “Jopseded 80
0000929820|A062 "4N 100" ‘2lWeiaD 1510 ‘tojiaede] fie)
0000929820 |A 052 ‘AN TR0 ‘Dlweia) 251 “4olpede] 90
0000929820|A 052 “4n 100" 'Dlweia) d51Q ‘Jojdeded 50
Lotiobpens 13A0D ‘ale|d
Q00I0PP20S Buiiunoly ‘ieg i
60600+ P0G Bujiunow ‘aze|d-
¥0700vb20S iay ‘joueg
00500b+20% juedg ‘qaueg] ! :
3%1,:3;(’ NOILdId3s3a 1 C_f;";"\s

ANOHS “TINVd

JS006-859 JIVYNNS




6-9
JUN 014UOD BJOWSY OIPNY |G4-DYD §'9 2unBiy

1S71 %5
X1 S
L B T I
‘ N S S
! 23 13 oF &3 o3 }
§ & e INIZAZN
NDOHS ¢ . = = £33
> ¢ o T —QH_*__{?_MOIGOVQ
Ny ek 00 N 93
N 7= 213 G Ay HOIH N0 olanyl~
v e ¥
3>__w H {:3 01 Nt o:onvG
! 3,
\ = Pl = o T & d) 2100 O;er/g
: ’UI w2R oat I €3
i ¥ Y e o5 ﬁl/ !
! ' 2N ‘ ' O QNOuOL-C,
’ 9 &
b 2w ‘ 3 o e 195 9 1
- H
913: . 4] [ =] 1
X O'va ¥1S oS o :
i ™ o NG )
! 0% OME  AuS 40 3 E 006 [
) 3 i o foua]izol a3l 1| 4] 11]aw
| o U o 81%0‘ ! 'N9IS30 Q35N LSIHOIH
1 S .
P L LT : = FOOPN] © 3YV S30010
8 o G TEE TE 5 : & 3UNIHCH TN L4 S0 00N
B e 00 =210 X yd NI 3WY SHIHLO N NIT WY SHILDVEVD 1WAIIE0 11vE
1 4 R %00 Mbsl “SIHO NI JHY SH31SS3Y 1Y
; : a 8v1 ' GA14133d5 FSMIIHLO SS3INA
i T pefT = boowy | 008 i R : S3LON
\ A2rEGH; * &) 8 by '
\ oiv 42 Mz ! A 1
t 1] c_% TN LT G, = H
1 "‘fwu :
, e f !
| )
X BN Non/,J - 408 .“MM}
3 089 N B 08% 1
1\ pavl I o Q’ 3@/\82*/(3
: PHY EMY Z¥3 3] ¢ g3 113
] 1
1
| 1
Do o e e e e i e . o o e e e e .;:
I
Y8I£058720G <l

JS006-9SD HIVYNNS




|

N

S e
el e

e
£ =
i3 b

GI9

e ey
i i w;‘imm@"f;ﬁ

oo e
ShEe e R

P

B
fa-,% m@:»ﬁ i
Sl L

i

=

Bk
S i )
- . ¥

i T
m%&;m%
G

prg e
”MM% e Nl
Seonesihainhes S e, TR
e R L 4
= R Y s
T MW%&@WW%M% § >
o Lo

e

4

I

1

B
= %%[l
1

-\

sy

2
,

&
B

M
Gy T, o LML

TH)

it

g
hw—-uw-_!! :

£5

]
e i =
Lo

e

s

J5006-9S9 HIYNNS

GODNLGLLRBO MG "LILO B |2AD GXE ‘ieMeadg
. 8000BLESLO PUNOY Uid 0T "4amod *i015aul0)
£0009626L0 PUNOY Uld G ‘4904 ‘+0}Daul0s
SO00TOHESD UNDIY Od ‘dipasng
20092001 dE8L YN deauy O N
900029 TR0 MF/T '%0T Me'8 ‘ojsisay 21y
0000ZZSLI0 MP/T '%0T ‘08T “1msisay 1y
2000246410 MP/T ‘%O0T “MaT ‘015150 o1y
6000TT¥8T0 MB/T ‘%S ‘0Lp 10381say 6y
£0008TILIO MbE/T ‘%G ‘00T ‘4015150 g2y
20000564910 MEZ/T '%0T ‘089 ‘4035158 FA%|
8000¥RE9TO MZ ‘%01 ‘0T ‘rols1seY EE]
D000209PE0 ] HEUS /1 'M2 ‘%0T 'S ‘4ajaliojuaiog 3]
L0006LYLTO M2Z/T ‘%0T ‘00T ‘i03s158y +H
100068810 ME/T %O T ‘2T *403sisay £d
£00096£810 MB/T ‘%0T ‘89 ‘2015158 24
POOOGEOLLG MP/T ‘%0T “MOOT ‘1035158 23]
£000T08PY0 FEZTPNZ *1S ‘NdN "J0olsisues | 84}
ZOOOLEERI0 %G ‘HNOoOT 'Papjon ‘103onpuy 11
£1002TG00T wnoly 0d ‘Are ‘Lada ‘Aeted ™
¥0000T T8O AOSE ‘AT *Jaw ‘esny T4
£0002T00F0 ZrZSNT s9uUaz ‘apoiQ 9yD
0009150%0 00PN 1213198y ‘2poig cHD
#0008 S0P0 POOPNT 4231199y ‘apoig +HD
000815070 wOOEN T 49141398y ‘apoiq £HD
PO00BTSOrO0 vOORN T 4211308y ‘apoig 2yo
r00G8TS0F0 PDOPN T 42131302y ‘epoiq TdD
2000160820 as6t ‘A0S ‘4NT “20yzeded 22
1000041820 a9e6T ‘A0 ‘Aniv ‘ioysede) 0zo
8000260820 aasT ‘ADZ ‘dNST ‘4oyseded 61D
8000191820 56X ‘ASZ ‘ANTo° opsedes) o]
2000160820 Qgel ‘A0S ‘2aNT ‘ioyoeded LTD
1000041820 961 'A0Z ‘dNLt ‘a0yoeden 9TD
8000291820 55X ‘ASZ “4NT0'0 ‘4oyoeded S1D
2000291820 56X ‘ASZ ‘ANTO 0 ‘40u0eded vID
2000291820 SGX "ASZ ‘ANTo’0 “ondeded £10
FOOOEEELZD ASZ ‘ADDT '4NS00°0 ‘40n2eded 212
2000191920 %02 ‘HLX A0S ‘4NT 0 “4onoeded 112
910092001 A05 *4no00T Jopoeden 01D
010092001 A0S ‘4n00T ‘Jondeden 62
€000022820 ADS ‘dINpEE 'ioxoeded 80
210092001 A0S ‘4N 00T ‘:0%0EdED) 12
ZOODTOERZD %02 ‘HiX 'A0S ‘ANTD ‘Yojdeden 9D
T000698820 | %01 ‘HiX ‘ADOT ‘4a008T “1o3oeded [=la)
90005LEBZ0 %S ‘STING ‘ADOE ‘Id09G ‘tojseded +0
910092 00T ADG *4N00T ‘toyorded £D
2000LOELED 38 'AST ‘4N00S ‘topseded eo
2000291820 %02 "HLX “ADS ‘ANT 0 ‘a0y2edeD 12
XXGDS8YPZ0S g0d/M ASSY SISSYIHD
'ON Lyvd odaw
HIYNAS NO!Lld1d2s3d :BH)‘S

H3d/M ASSV SISSVHD XxXXX5058+205



(suIn)  ue) 9siMII0[D ‘pIROg
oIpny  DS006-9SD AU Uo g6y PVEVI Julum
Aq peurelqo =q Aew ufed JIWSUBI) [BUOIMPDE
‘paIajunooua aJde saui auoydapay Assop Ajjeuondao
=X JI) "PAYOEal UdSq SBY DTV SUnesipul ‘9searour
myny ou smoys (uonisod (Jm. Ul Yyojims) 19)awW
[oued Juol) ‘DSO06-4SD Y] [FUN BSTMHDIO0[D [O1IU0O
NIVO LIWX 2} 1$nlpy "pakay aq p[noys Iaard
-SUEI] A} pue I0joo  _ (Q9¥,, B MOUS moUu pjnoys
yoyims sy, uonisod  LJNSNVUL, 01 dn yojims
JATAOFI-LINSNVYL 24l 240w “HZ006-4SD
oY) yanoiyj sauy suoyd ay) wodj JWSUBI) Of

(suln)
9 10 G IIM{ OO0 pleoy 01PNy DF006-9SD 24l uo
QP $VEV ] Sutuing AQ paure1qo sq ABW UfEs aAiaD
-31 3IOW ‘pRIdunoous aIe souy] auoydssl Asso]
Aqjeuonideoxa i) jespuey suoyds[e) oy) Ul [9Ad]
Jiqeiiojuod e I10J ydjed syl uo [oIURd NIVO
ADY 243 isnfpy  seuy] suoydajs) ay) o) psyosjed
mou s1 indino 18a19021 UL, - (J9¥,, 1US pInoys
P2IMs JATHDH - LINSNVIL 24} Pue  HITHAM,,
ysSip pnoys yolims Jomod syl uoinsod 13judd
oyl ur =q pinoys Yyams JAIHIFU-LINSNVIL
L ..NO, ©1 dn ysmims samod yojed ay) uIry
uslyl “NL00N6-gSS 23 uo uiny ‘yajed syp sjersdo o

NOILVIAJO T°1'9

*D8 006-9SD 2w
Jo joued Jeas sy} uo ‘ZrgV] ‘YO}23UUOD oIpnE
oyl oyur padsnyd uayl s 10108UU0d jo1IUOY yNed
oyl -yojed oyj jo uoide iear 23 uo dins jeu
-IWI2) 2Y] UO S[EUIWLES] IPISINO 0Mm] 3] 0] pajosu
-u0a st ouly suoydape) Syl CApUIdasse U] J9AD
pasejd 1sa02 2y) pue sjsod Jupunouwr InNoj ayj
13A0 pHs st Ajquiasse yojed a1y udyy  (2pIs 19|
ay) uo pafjeisut si yojed Jr pajeso[al aq jsnw dyo
Bununow suoydolonw 3yj) s1epd pus 3Y) 01 )siy
pajeisur st ojejd Supunow oyl (]9 =1n3iy
99g) sa1eyd pus poued juor)’ puey JYsu 10 Y9
) Iayje Uo PI[eISUl 3q ABw UdeJ Suoyd Syl

NOLLVTTV.LSNI 1’179

"J1un yojed sY) Yoyms
0] l1ojelado oipel 5Y] 9[geuUs ©] UOISSIWSUERT)
yoea jo uonsjdwod uodn [ YHAOQ,, Aes ssnied
Fuisiaauod yjoq jeyl samnbar sy  -suopounj
JIWSUBI} PUE 3AI3031 U99Mm]3Q PAYDIJIMS AJjenuewW 3q
Jsnuw pue orjewolne jou st yajed ay L *OS006-95D
3y3 Yysnolyy ssupp auoyds[a) sy woljy uopeusoju]
Iajsuely 0] pasn 2q Arw uondo yojed suoud syl

NOI1dO HO1Vd INOHd L9

$3140SSIIOV
9 NOILY3S

JS006-8SD HIVNNS




7T

suoljonaysu] Bujiunow yold 4 suoyd 350046-950 [°9 @nbiy

(0,034 v) Ov-¥ "ON

HIANAQ D eorm,

HOLyd INOH4 N

@

(QOIYE) ZE~8 "ON ==y

-~ 31V7Td ONILNNOW

S 319714 GNI TINYA LNOHL S 006-9SD

JS006-9S9 dIYNNS




‘poureIqo 2q
pinoys Suipesr swes 2y ApPpjewixoiddy spesy
Isjowl WYo 3y} jJo Audejod SY3 9S10A3Y "SWO
(7 URY) $S3[ 21EDIPUI PINOYS I9)oUW Y[ ‘punoid
pue o[ BUUDJUE SY) USIM]aq 9SFUBI [ XY
oy U0 97 [Ppop uosdwig E se yons Isjoul
-Unje Ue 10auu0? ‘eja[duwlon st AJQWIASSE UaUp, G

-orpel ui soe[dol puE J[NpPOU I91[i J[qQUIISSEY §

42pjOs pun
sapoip 2y} fo sdojp ayl uo sanm
ayl Aoy ‘4afivd Inq ‘sapoip 3yl
01 $a4M Y1 dudido o) jdiwallv
10U op ‘Saporp a2yl fo 2zIs Jjpuis
ayr Jo asnpoag sapolp Ayl
fo spuiunzy panpnsuy ayy fo
doy ay7 01 Mjuo ivay Ajddy Sur
-daP1Os UM SIPOID Y1 O] DAY
ssa0xa Ayddp o) jou aup> 35

B A b bbb by ok

NOILNVI

TV TP Y YVYPYI Y Y

rowe.

T TV

2joY
Yyorym ul paIunoOui §1 2poIp
YOTYM 21D 10U $30p 1 'pnis
$11 7 pama'uuoa apoliva sy svYy
43110 Y} apYm pnis Suiiunou
$11 O pajoauucy apour §1 §vy
apOIp PUC PUD “XDOD Y] S30401
PAIIFUN QD 34D §IPOIP YT FIUIS

310N

anbi0] sseaxa jddp 10u o

A A bbb b b b i dd

NOI1LNYI

rrYrvyvyrrvrgrrrew

Fwwe

Ty v

*3poip Y2Ba Jo adue[] 3uijunow
a1 0] punodwos Tewiayl Jo wily unyy e Ajddy ¢

"35ED QY3 JO INO AJQUISSSE Dd
3] SpHS A[jnjaIed puE 2SBD JNPOW INfIY Ay}
JO S2pIs 91} U0 SMIIIS PEI JBJ { 9Y) SA0WRY T

"DS006-4SD
ay) woly ¢y ‘sinpowl Il 9yl 240Uy |

NOILVTIVLSNI ¢€7°¢C9

(87-5 1Ny
938) ¢V ‘9pnpouwr 1331} oYl ui pajfeIsur st uondo
2L "ucIdal saBmobiwl 3y} ojur dn [em speuds
pueqg-jo-1no jsuiede uoinpajoid ajenbope spiojje
11 ‘pide1 ApweIxa st 10199101d a1 Jo uonerado sy

sutew Jamod 3] oIy pajoau
~UOOSTP ST IOAIRDAI 2} JI USAD 3AIDIYJD SIOJAIS
s1 pue Iamod Junerado ou sannber Ioyoajoid syy
"SUOIIB[[RISUI SULIBW PUE I3JaYs ul 9SBD 2} Udi)o
1 se sIa)wsueI) paremod ysSiy Iaylo Jo AUIdoiA
a1 W DG O06-9SD Uy Buperedo jo Apqrssod
B SI 01al} J2A2USUM pIpUsWWooal sy uondo ayjf,
seuusiue 21) Aq dn poyord speudis 3 19A9] YISy
wolj NY006-g8D 91 Jo  PU3 1U0I),, ISAIS0AL 3AT)
-1suas 211 01 3fewrep spusasrd Yorym Isjjuny Jomod
jead jUNYS juBISUE UB St JO195)01J ISAIS09Y U]

TVIANTD  1°29

L6¥200%205
HOLJ2310Hd H3aAI3D3H ¢'9

JS006-9SD YIVYNNS




sjauRg [oauo) MY MA8)dnon Butun] puusiuy puciid( DS006-95D €79 24nbBly

Nd D €6000%ZE09
AdD L5000¥2E09

N4 D S6E2r0Pe0s
AHD £8E2r0r209

38006-4359

AYD G500915£09
N85 8600515£09

JS006-8SD "IVYNNS




{OVA 0EZ) 169900¥205

{OVA G 1} 96¥900vZ05

> P!

I bl T
8 <] & 1< &

; IPZMm } IFIM
¥ < N ’ CE v GE
g f / 2M géi g M
Heg—20omn edem | id 1M
3 <+——7'N I€F—0N
:iet’—'—':)'N de'—DN

idem IdiM

'NO 3INYNL SI HDLIMS H3IMOdJ
J5006-9SD HIAINIHM A3ZI1DH3INT 39
TTIM SHIMO018 "HOLD3NNOD HIMOd
JS006-88D WOH4 YLD Id NO 13¥208 OL
(Q3DNOYHd OML) HOLDINNOD HIMOJ
LIINNOD'NMOHS SV IHNSOTIINT

NI LNOLND HONOYHL '"HIMOg

HITTVINS NO HOLD3INNOD QL Q40D

H3IMOd O1 HIMOT8 3DHVY ] T1IVLSNI
:NMOHS SV S13X0v¥48 01 3HNSO1INT
ONY H3M0T9 TIVINS TTIVLSNIE NIHL
(INO HITIVINS IHL) MNIS 1v3H A1ddNsS
H3IMOd OL S13XIVHE TIVING TIVLSNI

SUGIDNI4SU] UCHD|[DYsUf 41y 1omolg §*9 aJnBiy

TIVINS LOINNOD "MNIS LVY3AH H3I4ITdWY o

pd NNOD pd ﬁ V4
1. HIMOd @ 2
© \ ® ol LI ®
Qe —— A A —
,..,_f\ — T ——
| W ) — o - =2
Y ] N
€ - ) —
y X N —
@ *""””“\T/ ©®© © @
N
HV3Y 1HDIY N B Hv3Y 1431
25006-9SD ~— 25006 98D

{OVA 0EZ} 169800V206
{DYA G111} 96%900¥€05
1M QHOD H3amod

—< =

JS006-8SD dIVNNS




SINAWISNEAY WHLSAS ANV

NOILLYTTVYLSNI JO4 LT NOILDAS OL Y444y

“L0006988S0 31q80
[011U0D 210WRI BIA DS 006-ASD Yl Jo 1ndur orpne
wiyo o9 oyl o) pardde sy pue [ Aq payrdue
st auoydororur Byl WOIj OIpne 2yl ‘Jiuisued; UuQ

"12ALIP 19 eads oy} uo Fuipeoj Jadoid

o urejurew 03 Iegrdwe ay) yo jndino syy ssoroe
pouolIms St £y Peo Awwng 1eyrndwe ayy wort
[§71 S109UUODSIP pue pozidraus s [y Juwsuery

'J‘uQ 1Y Aeja1 ydnoryy (g Joyeads o3 pardde si

[0 Jo 1nd1no ayy *9ArR0a1 UQ (§°C'H UOI109S 99s)
[VIV] ‘TeAlrp Joyeads ay) ur pasn jey) 03 [eIRUaPY
layrdwe orpne ymoIc pajetdnul pugAy e st N
2000698850 2[qED [01IUOD JIOWAI BIA [[] IDAUp.

‘Io)eads oy perdde st DSQ06-€SD AU JOo oipne

wyo Q9 S10WDI 23y} WOIJ OIPNE SAIIA dY],

+°9 aIn3diy 01 I19Jay

| To¥1NOD 3LOW3H 01ANY 1S6-0HD €9

JIS006-850 HIVNNS




