PLANTRONICS

Frederick Electronics

MODEL 1273
FSK
KEYER/DEMODULATOR

FEATURES

May be used as a half or full duplex
device, or an independent Keyer or
Demodulator.

Highly stable and accurate tone keyer
output.

Demodulator has active filter input for
improved noise rejection.

Low power consumption.

GENERAL

The Model 1273 provides a full or half
duplex connection between a digital data
device and a communications channel. The
unit is intended primarily to interface a
data terminal to an HF radio channel.

APPLICATIONS

Outstanding performance is realized in the
demodulator section, for signals derived
from the HF radio band, due to independent
detection of the mark and space tones.

"AM" detection of this redundant data has
been acknowledged, by both amateur and pro-
fessional RTTY operators, to be superior to
"FM" detection techniques. Wide dynamic
range is obtained without the use of Timiter
circuits. This makes possible good recep-
tion of signals with Tow signal-to-noise
ratios and offsets the normal deleterious
effects of frequency selective fading which

APPLICATIONS (CONT)

normally plagues HF radio reception. FEC
has a long and highly successful history
with design of equipment of this nature.

The tone keyer section has also been de-
signed with the requirements of an HF radio
circuit in mind. This section features
excellent frequency stability and accuracy,
spectral purity, and close output-level
control. A1l are highly desirable for TTY,
FSK operation on HF paths.

The Model 1273 modem may be used in any
situation where conversion of digital data
to FSK signals and the inverse are required.
This includes long distance hard wire cir-
cuits and storage or retrieval of audio

data from magnetic tapes.

The equivalent of quad-diversity performance
is realized by connecting two separate
antenna/receiver/demodulator set-ups to-
gether. This is easily accomplished by con-
necting three wires from one Model 1273 to
the other. No further equipment, such as

a diversity combiner, is required.

DESIGN

The Model 1273 uses all solid-state modular
circuitry, packaged on plug-in printed cir-
cuit boards. Access to the plug-in modules
is provided by an easily removable top cover.
The unit is suitable for fixed or slide-
mounting in a standard 19" equipment rack.

FREDERICK ELECTRONICS CORPORATION DATE
Hayward Road / Post Office Box 502 / Frederick, Maryland 21701 6/14
Telephone: (301) 662-5901 / Cable: FREDCO / Telex: 893438




SPECIFICATIONS -

ELECTRICAL

TONE _KEYER SECTION

KEYING RATE - Up to 1200 baud.

INPUT SIGNALS/CIRCUITS - Selectable for:

Low level, MIL-STD-188C or EIA-STD-RS-232-C;
High level, polar current loop of 20 ma at
up to *¥65 vdc or neutral 20/60 ma loop at
up to 130 vdc.

OUTPUT CIRCUITS - Isolated and balanced,
600 ohms or 10K ohms, isolated and balanced.

OUTPUT SIGNALS - (Determined by plug-in
crystals.) Audio tones between 400 and
3500 Hz and employing shifts of 60 to 2000
Hz. Output level is adjustable from -45
dbm to +4 dbm. Variations between carriers
at 0 dbm output less than .25 dbm. Fre-
quency stability is better than ¥.5 Hz.
Waveform is phase coherant within 1% and
contains less than 2% total harmonic dis-
tortion.

DEMODULATOR SECTION

KEYING RATE - Up to 1200 baud, but depen-
dent upon tone frequencies and shift para-
meters.

INPUT CIRCUIT - Isolated and balanced, 600
ohms or 10K ohms, isolated and balanced.

INPUT SIGNALS - Audio tones between 400

and 3500 Hz at a nominal 0 dbm. The dynamic
range is -50 dbm to +12 dbm. However sig-
nals above 0 dbm will be 1imited. Shifts

of 170 Hz to 2000 Hz may be accommodated,
but are dependent upon keying speeds. Also
accepts ON/OFF keyed CW.

OUTPUT SIGNALS/CIRCUITS - Standard output

signals which are compatable with EIA-STD-

232-C or MIL-STD-188C. TTY current loop

keyers are optional plug-in assemblies

which may be used to key polar or neutral

loops of up to 100 ma at 130 vdc. Low im-

pedance diversity connections are also pro-

vided. Bandpass filter outputs are avail-

able at the rear panel to drive tuning aids -y
and display devices. K_J
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PHYSICAL

DIMENSIONS - 19 inches wide (48.3 cm), 17
inches deep (43.2 cm), 1-3/4 inches high
(4.4 cm).

MOUNTING - Mounts directly into a 19-inch
rack or slide mounting.

FINISH - A11 front panel lettering is en-
graved and filled; paint is light gray
semigloss, chassis is clear anodized alu-
minum.

WEIGHT - Approximately 7.5 pounds (3.4 kg).
SERVICING - By removal of top cover.

POWER REQUIREMENTS - 115/230 vac, 50-400 Hz
at approximately 10 watts.

ENVIRONMENTAL - Operating temperature range

0° to 50° C; storage -40° to 80° C ambient.
Relative humidity - 0 to 95% (non-condensing).
Atmospheric pressure - sea-level to 15,000
feet (4.57 km).

ALL SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTIFICATION
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INSTRUCTION MANUAL
MODEL 1273

FSK KEYER/DEMODULATOR

July 1983
TMC19100

PROPRIETARY INFORMATION

This document contains Frederick Electronics
Corporation proprietary data and is not to be copied,
reproduced, used or divulged to unauthorized persons,
in whole or in part, without proper authorization in
writing from Frederick Electronics. This information
is the property of Frederick Electronics Corporation
which reserves all rights to it.

PLANTRONICS/Frederick Electronics Corporation
7630 Hayward Road, P.O. Box 502
Frederick, Maryland 21701-0502

Printed In U.S.A.
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PLANTRONICS/FREDERICK ELECTRONICS CORPORATION
7630 Hayward Road, P.0O. Box 502
Frederick, Maryland 21701-0502

MANUAL ERRATA SHEET

EQUIP MANUAL
MODEL NO: 1273 MANUAL PART NO: TMC19100 DATE: JUL 83
REFERENCE | CORRECTION
Figure 7-2 List of Material
Parts List Item 47 - Change CD4@11A to CD401l1BE

Item 48 - Change CD4023A to CD4@23BE
Figure 7-9 On Parts List )

Delete Item 16 and 17 and replace with
meter/scale 1136HBC/WB@829 FEC # 524175
on both dwgs.

- — —m — = = 4+ AB = — = = = -~ - — -~ — —1983
Figure 7-9 List of Material:
Swbd Assy Delete Items 16 and 18.

Change Item 17 to read:

ITEM RQD PIN DESCRIPTION MFG

17 1 B@829 METER/SCALE FEC
Figure 7-4 MK-SP BP List of Material:
Filter Bd Assy Item 1 - Change P/N from NO1158B to N01158C
Figure 7-6 Item 28 - Change CAT P/N from 602636 to 602180

Parts Lést

=== ECN 6421A/6573/6929 ——= SEP 85 ——————mmmm—mmmmmeemmmmm A - -
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NOTE

Operating frequencies quoted in the text and
tables of this manual are TYPICAL, used for
purposes of explanation and functional
description only.

The actual operating frequencies with which
individual units are equipped are shown in
Appendix A at the rear of this manual.
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SECTION I
INTRODUCTION

1.1 PURPOSE OF EQUIPMENT

The Model 1273 FSK Keyer/Demodulator is a dual function equip-
ment designed to provide demodulation of frequency shift key-
ing (FSK) signals and conversion of high level neutral/polar
teletype or EIA input data to FSK output signals. A front view
of the Model 1273 is shown in Figure 1-1.

The FSK Demodulator circuits of the Model 1273 accept FSK tones
within the range of 400 and 3500 Hz and with keying rates be-
tween 30 to 1200 bauds. The audio tone input supplied by a
communications receiver is demodulated and used to drive one

or more of the following output circuits: a high level neutral
or polar loop keyer, a logic level keyer capable of producing
polar EIA RS-232-C logic level signals, or MIL-STD-188C logic
level signals.

The FSK Keyer circuits convert conventional telegraph input data
to an audio frequency shift output. Different AFSK tones can be
selected by replacement of the mark-space oscillator crystals.

An active input bandpass filter and limiter circuit render the
1273 unit virtually impervious to 60 Hz hum, noise, and other
out-of-band signals, allowing the unit to operate (in the lim-
iter mode) with FSK signals below -60 dbm. The effects of fre-
quency selective fast-fade conditions are reduced through the use
of a Decision Threshold Computer (DTC) circuit. In the auto-mark-
hold function, the unit can operate with input signals as low as
-50 dbm before being placed into a mark-hold condition.

1.2 PHYSICAL DESCRIPTION

The Model 1273 contains the following circuit cards:

Tone Keyer NO1343 (FEC Assembly D3095)

Demodulator N0O1483 (FEC Assembly D3739)

Bandpass Filter NO1158 (FEC Assembly D2818) - 2 required
Low Pass Filter NO1159 (FEC Assembly D2813)

Power Supply NO1318 (FEC Assembly D2962)

High Level Keyer NO1452 (FEC Assembly C3240) (Optional) -
two required for polar keying applications, one required
for neutral keying.

7. Bandpass Filter NO1991 (FEC Assembly C3916) (Optional)
Replacement for Bandpass Filter D2818. Refer to Appendix A.
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The circuits are packaged in an aluminum chassis designed for
mounting in a standard 19-inch equipment rack. The required
vertical rack space is 1-3/4 inches.

All operator controls required for normal operation of the unit
are mounted on the front panel. All input/output connections
are made via rear apron terminal strips and a multipin MOLEX
connector.

The mark channel and space channel Bandpass Filters and the Low
Pass Filter are plug mounted on the Demodulator. The filter cir-
cuits determine the frequency shift and baud rate for the FSK
Demodulator. These cards are selected at the factory to match
customer requirements. Filters are available from Frederick
Electronics for any frequency shift and baud rate within the
range of the equipment,

1.3 SPECIFICATIONS
Specifications for the Model 1273 FSK Keyer/Demodulator are out-
lined in Table 1-1.

Table 1-1. Specifications, Model 1273

DEMODULATOR
Input Impedance. . . . . . . Balanced 6002 or 10KQ (select-
able on the PC card).
Input AFSK Tone. . . . . . . Center frequency between 400

and 3500 Hz.

Input Sensitivity In
Limiter Mode . . . . . . . . Below -60 dbm.

Operating Rate . . . . . . . Between 30 and 1200 baud.
Frequency Shift. . . . . . . Up to 1000 Hz.

Mark-Space Channel
Bandwidth. . . . . . . . . . Between 85 and 500 Hz.

Mark Center Frequency . . . Between 400 and 3500 Hz.
Space Center Frequency . . . Between 400 and 3500 Hz.

Outputs. . . . . . . . . . . EIA RS-232-C polar logic level
signals.,

MIL-STD-188C polar logic level
signals.
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Table 1-1.

DEMODULATOR (cont.)

Outputs (cont.) . . . . . . High Level Loop (optional) -
plug-in neutral keyer board
provides dry contacts for keying
teleprinter circuits. Two keyer
boards are installed to provide

Auto-Mark-Hold Threshold .

KEYER

Input Options.

Output . . . . . .

Output Level .
Output Impedance .
GENERAL

Power Requirements

Power Consumption.

Temperature Range.

A 1.3
ny

Specifications, Model 1273 (cont.)

polar loop keying.

in limiter operation.

« « .+ + . High Level Loop Circuit - Detects
20 ma or 60 ma neutral or polar

telegraph loops.

Polar Logic Level Circuit - De-

. Approximately -10 dbm in linear
operation; approximately -50 dbm

tects EIA Standard RS-232-C or
MIL-STD-188C logic level signals.

NOTE

When operating with neutral
loop inputs proper polarity
must be observed. With neu-

tral or polar inputs loop

current must be adjusted to

the specified value by an
external resistance.

« + « .« . Mark Pulse: 900X selected crystal.
Space Pulse: 900X selected crys-

tal.

Optional: 180X selected crystal.

« « +« « . Adjustable up to +4 dbm.

. Balanced, 600 ohms or 10K ohms.

« + « o Switch selectable 115 or 230 VAC

*10% 50-400 Hz.
e o o o » 10 watts.

« « « « . 0 to 50°C,




Table 1-1. Specifications, Model 1273 (cont.)

GENERAL (cont.)
Outer Dimensions . . . . . . . . Height: 1-3/4 inches (4.4 cm)
Width: 19 inches (48.3 cm)
Depth: 17 inches (43.2 cm)

Weight . . . . . . . . . . . . . Approximately 7-1/2 pounds
(3.4 kg)

1-4
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SECTION II
INSTALLATION

2.1 UNPACKING AND INSPECTION

Open the shipping container being careful not to puncture the
container with sharp objects which may damage the contents. Re-
move the packing and the unit(s) from the container. Inspect
the unit(s) for damage. If any damage is observed as the result
of shipping, file a written claim with the shipping agency and
forward a copy of this claim to:

Frederick Electronics Corporation
Hayward Road, Post Office Box 502
Frederick, Maryland 21701

If repacking for storage or reshipment is anticipated, replace
the packing material and retain the container for later use.

2.2 POWER REQUIREMENTS

The Model 1273 FSK Keyer/Demodulator is shipped from the factory
ready to operate directly from a nominal 115 vac, 50/60 Hz power
source. Power is connected by plugging the power cord into a
standard 3-prong ac outlet. The input is fused prior to appli-
cation to the power supply transformer.

2.3 MOUNTING

The Model 1273 is designed for mounting in a standard 19-inch
equipment rack. The unit is 1-3/4 inches high and extends ap-
proximately 17 inches back into the equipment rack. The unit is
secured to the equipment rack by screws inserted through the
front panel mounting holes. Optional slide mounting can be in-
corporated on customer request.

2.4 INPUT/OUTPUT CONNECTIONS

The function of the individual pins of each connector is iden-
tified in Figure 2-1. Those connections that do not apply to a
particular operating requirement should be ignored. Figures 2-2
through 2-6 show typical input/output connections for loop oper-
ation.

2-1




DEMODULATOR LOOP OUTPUT
4. LOOP COMMON

5. MARK KEYER OUTPUT

6. SPACE KEYER OUTPUT

KEYER OUTPUT
LEVEL ADJUST

INPUT/OUTPUT

10. TONE OUTPUT

11 GROUND

13‘ DEMODULATOR INPUT
14. GROUND

OUTPUT INPUT

7 AC LOOP  LooP
o | QOO
- 1ASB .1AMP 1awP

PS OUTPUT_ 7 INPOT
L +\LP M - KEYER

o

TONE

(1

0?606;5?3
2 /3 4 \7

LEVEL

TONE _|_PEMOD _j _
OUTPUT — INPUT —

g‘OOOOOOg

9 10 11 12 13 14

AC
POWER
CABLE

Figure 2-1,

5 6 8
V TONE KEYER LOOP INPUT

7 POSITIVE INPUT
8. NEGATIVE INPUT

LOOP POWER SUPPLY
1 NEGATIVE OUTPUT
2. COMMON

3 POSITIVE OUTPUT

FEMALE ———//

-
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OUTPUT SIGNAL CONNECTOR

- MARK DIVERSITY LOW-Z TIE POINT

MARK BANDPASS FILTER OUTPUT
SCHMITT TRIGGER OUTPUT (SQUARING AMP)
SPACE DIVERSITY LOW-Z TIE POINT

- SPACE BANDPASS FILTER OUTPUT

MIL-STD-188C OUTPUT
EIA RS-232-C OUTPUT

- MARK LOW PASS FILTER OuTPUT

- SPACE LOW PASS FILTER OUTPUT

- SIGNAL GROUND

- MARK DTC OUTPUT

- SPACE DTC QUTPUT

- HIGH-Z (10kn) TONE KEYER QUTPUT

(IF USED, CONNECT BETWEEN J17-13 AND TB1-9)

- EIA INPUT TO KEYER.
- NOT CONNECTED

Model 1273 Input/Output Connections
C3121A
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HI-LEVEL
KEYER 5
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LOOP 1 common
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SUPPLY 470
SPACE
HI-LEVEL
KEYER
-65V
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Figure 2-2. Internal Loop Connections
B2115A
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PS OUTPUT INPUT TONE 1 DEMOD_)_

AC OE;ZgT Loor LP \M KEEE: OUTPUT = INPUT == T

OO0 000

0 0 @ @ @ o OPOQOQOO o gOOOOOOg 8385

o
D 1A SB .1AMP .1 AMP 1/2 4\5 6 8 LEVEL 9 10 11 12 13 14 ) S
AC * @ *

POWER
CABLE

*CONNECTIONS SHOWN FOR NEGATIVE KEYER
OUTPUT VOLTAGE. REVERSE WIRES @ AND
FOR POSITIVE KEYER OUTPUT VOLTAGE.

LOOP CURRENT
LIMITING RESISTOR

TTY =~

Figure 2-3. External Loop Connections, Interggl Power Supply, Neutral Keying
C31
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OUTPUT  INPUT Ps OUTPUT__ INPUT KEYER TONE _1__ OEMOD _) 7
AC LOOP LOOP el L U i tozs QUTPUT = INPUT = 13 N
0 0 Q ‘0 OOO/O(@OO o o OO0O000O OI ORI
O (o} O
LEVEL y
1A SB IANP 3 4 5 J\\z (] 9 10 11 12 13 14 18 )
\/< %
POlER
CABLE
LOOP CURRENT .
LIMITING RESISTOR =
CONNECT POWER SUPPLY
OUTPUT VOLTAGE POLARITY EXTERNAL Ty
IN ACCORDANCE WITH LOOP POWER
SUPPLY

71 REQUIREMENTS

Figure 2-4.

C3122

External Loop Connections, External Power Supply, Neutral Keying
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PS OUTPUT _ INPUT
— C\+ LP\M\s + —

gOPO?OOOOg

]./2 3 4\ 5 6 7 8

KEYER TONE | "DEMOD _| _ J17

TONE QUTPUT — INPUT — 13

° 000000 9 53337
0 o 000

LEVEL I5 3

9 10 11 12 1314

AC
POWER
CABLE

Figure 2-5,

(

LOOP CURRENT
LIMITING RESISTOR

TTY

External Loop Connections, Internal Power Supply,
C3124

*CONNECTIONS SHOWN FOR NEGATIVE MARK KEYER
OUTPUT VOLTAGE. REVERSE ONE END OF WIRES

® anp FOR POSITIVE MARK KEYER OUTPUT
VOLTAGE.

Polar Keying

-
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Figure 2-6.

External Loop Connections, External Power Supply, Polar Keying

C3123

TPUT INPUT PS INPUT TONE L. DEMOD _L_ Ji7
AC 0300: Loop O F LPM S ¥ - :SY: __OUTPUT = INPUT — 13 1 .
00000
0 0 s 000 Oo Jeololelelo)e) Ol 83533
O o O 0 DO 00
O LEVEL 15 . 3 N
1A S8 . 1AMP .1AMP 1 2/3 4 5\5 T\ 8 9 10 11 12 13 14
EN
AC !
POWER
CABLE
LOOP CURRENT G w
LIMITING RESISTOR c®| *® *CONNECTIONS SHOWN FOR NEGATIVE MARK KEYER
OUTPUT VOLTAGE. REVERSE WIRES (X) AND
FOR POSITIVE MARK KEYER OUTPUT VOLTAGE.
EXTERNAL
Y LOOP POWER
SUPPLY
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SECTION III
OPERATION

3.1 GENERAL

To obtain optimum performance from the Model 1273, it is essen-
tial the operator thoroughly understand the functions of the
front panel controls and indicators and how to tune the asso-
ciated receiver to an FSK signal.

The following paragraphs describe the operation of each control
and its optimum position for various receiving conditions. In
addition, a section on receiver operation is provided.

3.2 CONTROLS AND INDICATORS

Table 3-1 1lists the functions of the controls and indicators.
Control and switch positions associated with the Frequency
Shift Keyer operations are identified with an asterisk (*).

Table 3-1. Controls and Indicators

CONTROL/INDICATOR REF FUNCTION

MODE SWITCHES

SPACE S1 Disables mark channel output when
switch is depressed.

MARK S2 Disables space channel output when
switch is depressed.

AMH1 S3 Commands Mark-Hold circuit to
place data output in mark state
when either mark or space channel
(or both) has signal loss.

LIMIT S4 In depressed position activates
the limiter circuit and provides
30 db minimum of additional gain.
In released position linear opera-
tion of the limiter is obtained.

STBY S5 Places 1273 Demodulator loop in a

steady mark state when switch is
depressed.

SN




Table 3-10

Controls and Indicators (cont.)

CONTROL/INDICATOR REF FUNCTION
SENSE SWITCHES
DEMOD S6 Reverses mark-space polarity at
Demodulator output to select
correct mark-space relationship.
KEYER S7 Selects correct mark-space polar-
ity for signal processing by Tone
Keyer.
DEMOD SWITCHES
++ S8 Used to tune Receiver to an FSK
signal. Receiver is properly
tuned when meter shows maximum
deflection and minimum oscilla-
tions.
+- S9 Indicates input signals by de-
flecting to the right for mark
and left for space.
LEVEL S10 Monitors level of Demodulator
input signal. Normal level is
0 DBM.
LOOP S11 Monitors current in Demodulator
high level output loop.
KEYER SWITCHES
LEVEL S12 Monitors output signal level from
Tone Keyer. Meter is calibrated
at 0 DBM.
LOOP S13 Monitors current in Tone Keyer
high level input loop.
PWR (power) S14 Controls power to Model 1273.
MARK Indicator CR1 Il1luminates when Demodulator
' detects a mark signal higher
than Mark-Hold level.
SPACE Indicator CR2 I1luminates when Demodulator

detects a space signal higher
than Mark-Hold level.
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Table 3-1. Controls and Indicators (cont.)

CONTROL/INDICATOR - REF FUNCTION

Power Indicator CR3 Illuminates when unit is ON.
KEYER TONE LEVEL R1 Permits adjustment of Tone
(Rear Apron) Keyer output level.

3.3 OPERATING AIDS
3.3.1 RECEIVER

The performance of the FSK Demodulator depends to a large extent
upon the type of receiver used, and upon careful tuning. For
best results, use a single-sideband receiver with good frequency
stability, variable IF bandwidth selectivity, a product detector,
slow AVC, and passband tuning. The operator should read the in-
struction manual for the receiver, and thoroughly familiarize
himself with its operation.

3.3.1.1 FREQUENCY STABILITY. Receiver frequency stability is
important in the reception of FSK signals. Frequency stability
becomes extremely important with the narrower shifts. Any slow
frequency drift, even with 850 Hz shift, can quickly interrupt
copy from the strongest of signals.

3.3.1.2 SELECTIVITY. The normal AM broadcast receiver passes

a band of frequencies five kHz or more in width. If such band-
widths were used in receiving FSK signals, background noise and
adjacent-channel interference could ruin reception. Narrow IF
bandwidths are thus desirable, since they can reduce and even
eliminate much of this interference. Good single-sideband re-
ceivers will normally have two or more switch-selectable IF band-
widths. The proper IF bandwidth to use in a particular applica-
tion depends upon the frequency shift of the received signal.

In practice, always use the next widest receiver bandwidth than
the bandwidth of the shift frequency. For example, with 850 Hz
shift, the bandwidth should be greater than 850 Hz.

3.3.1.3 PRODUCT DETECTOR. A product detector in the receiver
will improve the performance of the FSK Demodulator. This type
of detector greatly reduces both intermodulation and harmonic
distortion, thereby providing a cleaner signal from the re-
ceiver. Since automatic volume control can be used with the
product detector, a more constant output will be obtained

even during fading signal conditions.
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3.3.1.4 AUTOMATIC VOLUME CONTROL. Some receivers provide slow
and fast automatic volume control (AVC). Slow AVC should be
used in receiving FSK signals, since a fast attack and a slow
release are necessary. Slow AVC introduces the proper amount
of delay in release to suppress noise during momentary absences
of either signal frequency. With fast AVC, the receiver sensi-

tivity recovers too quickly, thereby permitting excessive noise
to appear.

5.3.1.5 BEAT FREQUENCY OSCILLATOR. Positioning of the mark and
space frequencies in the IF passband of the receiver is critical
for good performance. The two frequencies must be positioned so
that they straddle the center point with equal amplitude. Fail-
ure to do this, especially with a very narrow bandpass, can
result in a loss of the mark or space frequency. If the re-
ceiver Beat Frequency Oscillator (BFO) is varied to produce the
mark and space frequencies, the operator must also know whether
the BFO is tuned higher or lower than the received signals. This
is illustrated in Figure 3-1. If the BFO is set higher in fre-
quency than the received signals, the mark will be the lower fre-
quency and the space will be the higher. This is the correct
position for the mark and space signals. If the BFO is set too
high, the space signal will be shifted outside the receiver pass-
band, and the mark signal will approach the original position of
the space signal.

Figure 3-2 shows the resultant signal relationship when the BFO
is set to a frequency below that of the received signals. The
mark and space signals have now changed places. Space is the
low frequency and mark is the high frequency. If the BFO is
set too low, the mark signal will be shifted outside the re-
ceiver passband, and the space signal will approach the orig-
inal position of the mark signal.

All is not lost if the operator tunes the BFO to the wrong side
of the signal frequency, provided that the mark and space sig-
nals still straddle the center point as shown in Figures 3-1
and 3-2. A wrong choice can be corrected by means of the SENSE
switch on the FSK Demodulator. This switch reverses the mark
and space signals at the output of the detector, thereby per-
mitting the printer to function with the normal mark-space
relationship.

To adjust a variable BFO, the receiver is tuned to noise only
(i.e., a no-signal frequency), the +- switch on the Demodula-
tor is selected, and the BFO control is set for a zero reading
(center scale) on the meter. This operation balances the noise
in the mark and space channels, thereby insuring equal amplitude
signals when the receiver is properly tuned to keying.

3.3.1.6 PASSBAND TUNING. Passband tuning in a receiver permits
the IF to be shifted a few kHz above and below its normal fre-
quency. The shift is effected without altering the shape of the

3-4
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BFO (PROPER POSITION)\
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Figure 3-1. BFO Frequency Higher Than Signal Frequency
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passband. This is particularly useful with interfering signals,
since the passband can often be tuned to eliminate the unwanted
signal. If the receiver has a passband tuning control, this con-
trol is substituted for the BFO control. The tuning procedure

is the same.

3.3.2. DEMODULATOR

3.3.2.1 MODE SWITCHES. The MARK or SPACE switches select the
channel transferred to the external TTY equipment. These op-
erating modes are used only under special conditions. Normal
operation transfers both channels and is usually selected. The
Auto Mark-Hold (AMH1) mode of operation holds the outputs of the
Demodulator in a steady mark condition during the absence of in-
coming signals to deactivate the external TTY equipment.

3.3.2.1.1 Limiter Mode. The limit function permits the operator
to insert an additional 30 db (minimum) of gain (LIMIT depressed).
Use of this mode is dependent upon the characteristics of the
receiver. Normally the unit should be operated in the linear

mode (LIMIT switch in out position). If reception is unsatis-
factory, depress the LIMIT pushbutton switch to obtain the addi-
tional gain.

3.3.2.2 DEMOD/KEYER METER SWITCHES. There are six meter
switches, four are associated with the Demodulator circuits
of the Model 1273.

The ++ switch is used in tuning the receiver to an FSK signal.
If only a carrier is present (no keying) the receiver is tuned
for maximum needle deflection with the MARK indicator on. If
keying is present, the receiver is tuned for maximum deflection
and minimum oscillation of the meter needle. Both the MARK and
SPACE indicators will flicker during keying.

The +- switch is used to obtain equal amplitude response (noise
balance) from the mark and space channels. This response is
obtained by first tuning the receiver to noise only and then by
adjusting either the BFO or passband control until the needle
rests at 0 (center scale). When the receiver is tuned to an FSK
signal, deflection of the needle to the right indicates reception
on the mark channel, and deflection to the left indicates recep-
tion on the space channel.

The LEVEL switch is used to adjust and monitor the amplitude of
the audio input to the Demodulator. The input level is properly
set when adjustment of the receiver audio gain control positions
the meter needle at 0 DBM.

The LOOP switch is used to adjust and monitor output loop current
from the Demodulator high level keyers.




3.3.2.3 STBY SWITCH. This switch controls the output circuit.
When the STBY switch is pressed, the Demodulator output is held
in steady mark. This is used during tuning.

3.3.2.4 DEMOD SENSE SWITCH. This switch is used to reverse the
mark and space signals at the output of the detector, thereby
permitting the output to function with the proper mark-space re-
lationship. There is no set position for the DEMOD SENSE switch
since mark-space polarities may change with receiver tuning and
other conditions external to the Demodulator.
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SECTION IV
THEORY OF OPERATION

4.1 FUNCTIONAL DESCRIPTION

A functional block diagram of the Model 1273 Keyer/Demodulator
js illustrated in Figure 4-1. An external communications re-
ceiver supplies FSK tone inputs to the Demodulator circuits.
The Demodulator converts the FSK signals to Mark/Space tele-
printer signals and provides a neutral/polar loop output, MIL-
STD-188C, or EIA RS-232-C output signaling.

The keyer circuits of the Model 1273 accept neutral/polar loop
or EIA mark/space input data bits. Different frequency shifts
can be selected by changing the keyer mark/space oscillator
crystals.

4.1.1 DEMODULATOR

The FSK input tone is applied across an input isolation trans-
former to the input circuits.

The input circuit is comprised of a buffer amplifier, bandpass
filter, and limiter. Limiter operation is controlled by the
LIMIT MODE pushbutton switch. The circuit provides at least
30 db of additional gain in limiter operation over linear op-
eration.

The Mark and Space Bandpass Filters are comprised of two identi-
cal 5-pole active networks which separate the audio tone input
into its mark and space tones. Each channel filter has a narrow
bandpass designed for aiding the detectors in achieving optimum
signal detection. The filter outputs are detected individually,
amplified, and applied to a postdetection Dual Active Low Pass
Filter. After low pass filtering the mark-space channels are
applied to the DTC (Decision Threshold Computer) circuits.

If mark and space diversity inputs are used they are inserted
in their respective channels prior to the postdetection filters.
These inputs are utilized in a diversity reception system and
are normally supplied by a slave Demodulator unit.

The DTC circuits increase the reception capabilities of the unit
during fading conditions in either the mark or space channel.
Each channel DTC circuit sets a decision threshold which varies
with the input signal amplitude. When sufficient signal strength
is available, the mark and space signals are detected and unde-
sired noise levels are rejected since they exist below the thres-
hold level. In the presence of fading in either channel, the DTC
circuits select the optimum channel to carry the received infor-
mation.
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The Auto Mark-Hold circuit samples the mark and space channels
and automatically returns the output of the Demodulator to the
mark state in the absence of signaling or when the received
signal drops below a preset signal level. The Auto Mark-Hold
circuit is controlled by the front panel AMH1 MODE switch. In
the AMH1 mode, the absence of signals in either the mark or
space channel, or both channels will activate the Mark-Hold
circuit.

The Mark Only and Space Only switch gates are controlled by the
front panel MARK and SPACE MODE switches and permit selection of
the optimum channel or both channels.

The selected output of the DTC circuit is applied to a squaring
circuit prior to application to a Mode Logic Network. The Mode
Logic transfers the mark-space data and is controlled by the
STBY MODE and DEMOD SENSE controls or the Auto Mark-Hold circuit.
When in STBY or when Mark-Hold is initiated, the control gating
circuit locks the Demodulator output in the mark condition. The
DEMOD SENSE control reverses the polarity of the detected mark-
space signals to provide the proper mark-space relationship at
the Demodulator's output.

The Demodulator output circuits provide high level neutral or
polar loop, EIA RS-232-C, or MIL-STD-188C outputs through the
respective Keyer/Driver circuits.

A meter circuit permits four Demodulator functions to be moni-
tored and adjusted. These four functions are associated with
the LEVEL, LOOP, ++, +- of the front panel switches. In the
LOOP position, the meter monitors the current in the high level
teleprinter circuit. In the LEVEL position, the meter reads the
audio input level from the receiver. The ++ position is used
when tuning the associated receiver to a FSK signal. In the +-
position the meter is used to obtain an equal amplitude response
(noise balance) from the mark and space channels.

4.1.2 TONE KEYER

The Tone Keyer is designed to accept isolated Neutral/Polar,
20/60 ma, high level mark-space data or EIA RS-232-C logic level
data. Jumpers on the Tone Keyer board select the type of signal-
ing. After high level isolation, and conversion to logic levels,
inputs are applied to the Mark-Space Gating circuit.

The Mark-Space Gating Circuit transfers either the mark or space
oscillator outputs to the divider input. A KEYER SENSE switch
controls which oscillator output is selected for a given mark/
space input signal polarity. Both the mark and space oscilla-
tors are controlled by plug-in crystals and operate at 900 times
the output mark and space tone frequencies. An optional wire
jumper selects a smaller portion of the Divider circuits to give
operation at 180 times crystal oscillator output.




The Divider circuits supply a divide-by-50 clock and a divide-by-
900 data pulse train to the Digital to Sine Wave Converter cir-
cuit. The converter is basically an eight-stage serial to paral-
lel register with each parallel output being developed across a
precision voltage divider network. EFach of the outputs are
summed developing a composite voltage level which varies in am-
plitude with the number of register stages which are loaded.
Since the register clock and data inputs vary directly with the
mark and space oscillator frequencies, a near sine wave AFSK
signal is generated at the output of the circuit. This circuit
configuration prevents instantaneous changes or jitter in the
AFSK signal at the converter output as the data input signal
shifts between the mark-space, space-mark states.

The converter output is amplified and applied to an Active Low
Pass Filter circuit. The filter removes undesired high frequency
components from the tone output. The output isolation transform-
er provides a 600 ohm output impedance from the Tone Keyer.

4.2 DETAILED CIRCUIT DESCRIPTION
4.2.1 DEMODULATOR

The Demodulator detailed circuit description is divided into the
following major functions:

Input Circuit
Mark/Space Bandpass Filter Circuits
Detector Circuits

Dual Low Pass Filter Circuits

DTC Circuits

Mark-Hold Circuits

Squaring Amplifier Circuits

Keyer Circuits, EIA, and MIL-STD-188C Output Circuits
High Level Keyer Circuit

Meter Circuits

DC Regulator Circuits

. 3
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4.2.1.1 INPUT CIRCUIT. The input circuit (Figure 6-1 Sheet 1)
consists of isolation transformer Tl, buffer amplifier Z2, active

bandpass filter sections Z4, 25, and 26, and limiter circuit Qz,
Ql and Z7.

The AFSK tone input from the associated receiver is applied to
pins 1 and 3 of the Demodulator board from the DEMOD input on the
rear panel barrier strip. Transformer Tl sets the input imped-
ance at 10K ohms or 600 ohms when the eyelet designated "1'" is
jumpered (shunting the primary winding). The transformer also
provides overload protection.

In addition, the tone-input is sampled by meter amplifier 216
when one of the front panel meter pushbutton switches is de-
pressed (refer to Paragraph 4.2.1.10).
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Active bandpass filter Z4, 15, and 16 passes the signals within
the operating frequency band, attenuating all other frequencies.
Resistors Z3-A, -B, -D, -G, -H, and Z1-A, -D, -E, -H are factory
selected for appropriate bandwidth per operating frequency de-
sired by the customer. Operation of the limiter circuit Q2, Ql,
and Z7 is controlled by a voltage level input to J12-18 from the
front panel LIMIT MODE switch.

The input from the LIMIT MODE switch is jumpered to J13-5 and ap-
plied to control the operation of the limiter circuit on diver-
sity board NO1490 (1200A unit only). With LIMIT MODE switch
depressed, an LLO applied to J12-18 turns Q2 and Q1 OFF. Limiter
Z7 is ON providing at least 30 db of gain. With LIMIT MODE
switch in the OUT position, Q2 and Ql are ON effectively by-
passing 27; -with Z7 OFF operation is linear.

4.2.1.1.1 Optional High Impedance Input. (Refer to Figure 6-2.)
The Optional High Impedance Input consists of operational ampli-
fier Z1 on additional board N0964 (FEC assembly C2362). The new
board provides a high impedance input and still provides an ap-
propriate audio level to the standard input low pass filter. The
new circuit is connected in series between rear panel connector
TB1 and input connector J13 on Demodulator board assembly D3739.

The board is installed by plugging the mating connector from J13
into an identical set of male pins on C2362. A mating plug iden-
tical to J13 is wired to the output connections on C2362. This
plug is inserted in place of J13 on D3739.

4.2.1.2 MARK-SPACE BANDPASS FILTER CIRCUITS. The Mark and Space
Bandpass Filters consist of two printed circuit card assemblies
D2818, Each bandpass filter is a 5-pole Butterworth network com-
prised of operational amplifiers Z1 through 26 and other discrete
¢ircuit compenents (refer to Figure 6-3, Sheet 1). Components
will vary with frequency shift and spacing.

Input signals from the input circuit are applied to the input
port of the filter. Active filter amplifiers Z2 and Z3 form the
first two poles of the filter. Amplifier Z1 provides negative
feedback flattening the overall peak response. The eyelet jumper
marked "1'" removes the positive feedback signal when adjusting
the filter tuning potentiometers.

Cascaded active filter amplifiers Z4, Z5, and 26 provide improved
overall response. Stages Z2 and 23 usually have more gain than
stages Z4-26 to improve dynamic range. Negative feedback is pro-
vided through resistor R34. The jumper across eyelet "2" is also
removed during filter adjustment. The mark and space filter out-
puts are applied to the Demodulator detector circuits.

4.2.1.3 DETECTOR CIRCUITS. The detector circuits (Figure 6-1,
Sheet 1) are comprised of operational amplifiers Z12, Z13, 114,
and 215, and other discrete circuit elements. Since the mark




channel (Z12 and Z13) and the space channel (Z4 and Z5) are
identical with the exception of diode and signal polarity rever-
sal, only the mark channel detector is discussed in the follow-
ing paragraphs.

The mark tone output from the mark bandpass filter is applied to
the inverting input of operational amplifier Z12, through Cl10,
R18, and R29 (mark signal level control). The Mark Detector out-
put is also available through MOLEX connector J12 pin 7 for op-
tional diversity connections, This signal is also suitable for
connection to an external tuning and display monitor.

Detector Z12 has two half-wave rectified outputs, one the posi-
tive excursions of the output signal, and the other the negative
excursions. Diode CR8 is forward biased during the negative
voltage swing and diode CR9 is forward biased during the positive
output voltage swing. Circuit gain is set to unity by feedback
resistors R31 and R32. The stage is compensated by capacitor Cl1.

The half-wave rectified outputs of Z12 are summed in Z13. Z13
inverts the positive output of Z12, but not the negative output,
thus providing a full-wave rectified output. Negative mark out-
puts forward bias diode CR10, transferring the mark envelope to
the low pass filter circuit on board assembly D2913. Potentio-
meter R36 is an offset adjustment to compensate for dc voltage
offset in Z13 for low level signals,

Diode CR10 in conjunction with a similar diode in a diversity
unit form an OR circuit which selects the stronger signal for
diversity reception.

4.2.1.4 DUAL LOW PASS FILTER CIRCUIT. The Dual Low Pass Filter
circuit (Figure 6-4) is comprised of active filter stages Z1 and
Z2 and other discrete circuit elements. The Dual Low Pass Fi]-
ter circuits are contained on circuit board assembly D2813 which
is plugged into the Demodulator board.

Resistive and capacitive component values vary with the operat-
ing baud rate. Filters are available on special order for any
given baud rate within the operating range of the Model 1273.

The postdetection Dual Low Pass Filter is a three-pole device
which provides rejection of the high-frequency components pres-
ent in the mark and space channels. The mark channel is fil-
tered through the negative section comprised of active filter
Z2. The space channel is filtered through the positive section
of the filter comprised of 71,

4.2.1.5 DECISION THRESHOLD COMPUTER CIRCUITS. The Decision
Threshold Computer (DTC) circuits (Figure 6-1, Sheet 2) consist
of mark and space peak detectors Z11 and 710, mark and space
summing amplifiers Z19 and Z18, continuous-level input detectors
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(JFET transistors) Q4 and Q3, and other discrete circuit compo-
nents. The DTC circuits prevent loss of mark or space bit recog-
nition during fading conditions, and false recognition of bits
during fast-fade conditions with the input at steady mark or
steady space.

Detected and filtered mark signals appear as a negative-going
signal at the negative output of the low pass filter. Mark
signals are applied to Z11 and Z19. Space signals appear as a
positive-going signal at the positive output of the low pass
filter and are applied to Z10 and Z18. Since the mark and space
DTC circuits are functionally identical, only the mark DTC cir-
cuit will be described.

The mark DTC circuit is basically a dc amplifier made to act as
an ac coupled amplifier. It varies the threshold level at which
the output is gated. This offsets the signal so that it swings
an equal distance on either side of ground at the Schmitt trig-
ger input. Offset levels are established separately for the
mark and space signals. The basic scheme used is to peak detect
the incoming signal, divide the result by a negative one-half,
then add this to the original signal. After the signals are
offset separately, the mark and space signals are added together.
This scheme reduces distortion caused by fading and thus in-
creases the dynamic range. The gain of Z11 is set at % by the
ratio of resistors R21 and R22. The negative mark input signal
is inverted through Z11 charging C9 to a positive potential
equal to % the peak mark signal amplitude.

The negative polarity mark signal (through R84) and the positive
charge on C9 are summed by Z19. Since these signals are oppo-
site in polarity, the negative mark input signal will be shifted
so that its average value is zero. The gain of inverting amp-
lifier Z19 is set at three by the ratio of feedback resistor

R69 to R67 or R84. The output of Z19 will be a positive mark
signal.

Figure 4-2 shows typical DTC waveforms. Waveform A, Figure 4-2
illustrates the varying threshold level with respect to an input
mark signal of varying characteristics. The small amplitude
mark pulses would normally go undetected as mark bits. However,
the varying threshold level assures sampling of bits at approx-
imate midamplitude. The dropout of the steady mark (A, Figure
4-2) is a result of a fast-fade condition. This would normally
result in false recognition of a space bit. However, the thres-
hold level prevents circuit response to the dropout condition.
An example of DTC circuit operation is given in the following
paragraphs.

4.2.1.5.1 Operation During Signal Conditions. Assume that the
mark input Signal begins to'fa%e, Jdecreasing the DTC threshold

charge on C9. C9 has a time constant of approximately 300 ms




the signal will be detected at one-half of the excursion of the
negative mark input signal level, permitting accurate detection
of the input signal. The threshold level is maintained at 6 db
below peak amplitude. The DTC circuits improve the noise rejec-
tion capabilities of the Demodulator since the signal is shifted
to midpoint for sampling.

4.2.1.5.2 Operation During Steady Mark Condition. Capacitor
Cl6 has a relatively slow charge to rapid discharge ratio. Dur-
ing normal signal conditions, C16 barely charges (C, Figure 4-2),
However, when a steady mark condition is present on the input,
Cl6 charges through R68 to a positive potential determined by
the series divider network consisting of R68, R52, and Q4; capa-
citor C9 discharges. This produces a potential at Z19-6 equal
to 2 times the peak-to-peak signal amplitude (D, Figure 4-2),
Zener diode CR6 prevents Cl6 from discharging. When normal sig-
nal is again present, C16 discharges rapidly through CR21.

In mark only operation, Q4 is turned OFF, opening the R68-R52-

Q4 path, preventing C16 from charging. With Q4 OFF, operation

of the mark DTC circuit is as described in Paragraph 4.2.1.5.1;
the threshold level is fixed at approximately % the peak signal
level.

4.2.1.6 AUTO MARK-HOLD CIRCUITS. The auto mark-hold circuits
(Figure 6-1, Sheet 2) consist of mark threshold detector Z29;
space threshold detector Z30; switch transistors Ql1l through Q14;
NOR gates Z17-A, 222-B, and Z27-D; NAND gates Z22-C and 227-C;
and inverter Z26-F.

The auto mark-hold circuits operate under control of front panel
mode pushbutton switch AMH1. With the AMHI pushbutton depressed,
a LLO is applied to pin 19 enabling one input of gates Z27-C and
Z22-C. The other input is enabled when either the mark or space
output of the DTC circuit goes to the below threshold condition,
switching Z29 or Z30 to the mark-hold output condition and gat-
ing Z27-D to the LLO output state. If both the mark and space
outputs of the DTC circuit go to the below threshold condition,
both mark-hold threshold detectors 229 and 730 and their asso-
ciated switching transistors are activated enabling the two re-
maining inputs to gate Z22-C. Gate Z22-B is enabled by the auto
mark-hold condition, setting the Demodulator output to the mark
condition. The mark-hold threshold detectors operate as des-
cribed below.

The non-inverting input to mark threshold detector 229 is ref-
erenced slightly above ground by voltage divider resistors R90
and R91. The inverting input of space threshold detector Z30 is
referenced slightly below ground by resistors R94 and R95. Dur-
ing a no-signal condition in the mark channel, characterized by
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a zero voltage at the output of the DTC circuit, threshold de-
tector Z29 switches to the positive output state. This reverse-
biases CR28, allowing C24 to discharge through R112. After a
short delay period, Q12 is biased on. The conduction of Q12
switches transistor Q4 on, providing a positive enable input to
gates Z22-C and Z27-D to initiate a mark-hold condition at the
Demodulator output.

The operation of the space mark-hold circuit is identical with
the exception that Z30 is connected to detect a negative signal
condition at the output of the space DTC circuit.

4.2.1.7 SQUARING AMPLIFIER CIRCUITS. The Squaring Amplifier
circuits (Figure 6-1, Sheet 2) consist of isolation amplifier
Z24; operational amplifier Z23; JFET switch transistors Q8 and
Q6; switch transistors Q7 and Q5; and gates z17-C, Z17-D, Z22-A
and Z27-A.

JFET switch transistors Q8 (mark channel) and Q6 (space channel)
are controlled by the SPACE MODE switch input at pin J12-21 and
the MARK MODE switch input at pin J12-20, respectively. The
MARK input is associated with the MARK pushbutton switch on the
front panel. When the MARK pushbutton switch is depressed, a
LLO is applied to the base of switch Q5, turning JFET Q6 and Q4
off. This prevents application of space signals to the opera-
tional amplifier and inhibits operation of the continuous-level
input detection portion of the mark DTC circuit as described in
Paragraph 4.2.1.5.2, Likewise, depressing the space pushbutton
turns off JFET Q8 and Q3 interrupting the mark signal and affect-
ing space DTC operation.

The amplifiers accept the combined analog mark-space signals
from the DTC circuits and output a digital signal suitable for
driving gates Z17-C and Z27-A. The output of Z23 can go above
LL1. Resistor R75 is used to limit the current into the gates.
These gates are also controlled by the DEMOD SENSE pushbutton
switch on the front panel through pin J12-16. 1In one position,
the supply voltage through R72 enables Z17-C when 223 outputs a
LL1 level. In the other position, a LLO is applied through pin
J12-16, enabling Z27-A only when Z23 outputs a LLO level. The
DEMOD SENSE pushbutton switch permits selection of the proper
mark-space relationship at the Demodulator output. When the
mark-space polarities are normal the output of Z23 will be in
the LL1 state. For mark, gate 722-A is enabled by the LLO out-
put of 7Z17-C in normal operation, and the LLO output of Z17-D
when the DEMOD SENSE pushbutton switch is depressed. Gate Z27-B
is gated by mark polarity signals from Z22-A, or by the STBY or
AMH1 pushbutton switch producing a LL1 state at Z22-B.

4.2.1.8 +KEYER, EIA RS-232-C, AND MIL-STD-188C DRIVER CIRCUITS.

The output driver circuits (Figure 6-1, Sheet 2) consist of in-
verter Z26-A; mark and space delay circuits comprised of Z26-B,
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z26-C, 226-D, Z26-E, Zz21-A, Z21-B, 1221-C, and Z21-D; MIL-STD-
188C driver Z20; and EIA driver Z25.

The LLO mark output from Z27-B is applied to MIL-STD-188C driver
720. Zener diodes CR24 and CR25 limit the output to a +6.2V
mark, and a -6.2V space output.

Mark outputs from 227-B are inverted in Z26-A to LL1 mark sig-
nals to drive EIA driver Z25. The EIA driver supplies a posi-
tive space and a negative mark EIA RS-232-C output.

In the space output condition of Z27-B, a LL1 level is applied
to the space delay circuit comprised of 226-B, 226-C, Z21-A and
721-B, and a LLO level is applied to the mark delay circuit com-
prised of Z26-D, Z26-E, Z21-C and Z21-D. The mark delay circuit
prevents activation of the mark keyer for 80 usec to allow the
space keyer to deactivate. Likewise, the space delay circuit
delays activation of the space keyer. The delay circuits are
required in the polar keying application to prevent simultaneous
turn-on of the mark and space keyers. The remainder of the high
level keyer circuit is contained on the Power supply board and
is described in the following section.

4.2.1.9 HIGH LEVEL KEYER CIRCUIT. The high level keyer circuit
is comprised of switch transistors Ql and Q2 (Figure 6-5), two
identical * high level keyer circuits contained on board assem-
blies C3240 and additional discrete circuit elements. The LL1
level from the mark delay circuit just described provides a pos-
itive turn-on voltage to the base of Q2, turning on the mark
keyer. In a similar manner, the LL1 level from the space delay
circuit is applied to the base of Ql, turning on the space keyer.

Only one of the high level keyer modules is required for neutral
loop signaling. The keyer module is installed in the MARK KEYER
position for neutral loops. The second keyer is installed in
the SPACE KEYER position for polar loops. The mounting holes
and mating pins are patterned to prevent incorrect mounting of
the keyers. Zener diode CR5 on the Power Supply board prevents
the breakdown of Q1 and Q2.

4.2.1.10 METER CIRCUITS. The Demodulator meter circuits (Fig-
ure 6-1, Sheet 1) consist of operational amplifiers Z8, Z9, and
716 and pushbutton switches S8 through S1l.

The meter circuits provide four switch selectable functions
labeled: LOOP, LEVEL, ++, and +-. When the LOOP pushbutton
switch is depressed, the meter is connected across the output
loop circuit through resistors R2 and R3. This permits monitor-
ing of the Tone Keyer output loop current.

When the LEVEL pushbutton switch is depressed, the negative ter-

minal of the meter is grounded and the positive terminal is con-
nected to the output of meter amplifier Z16. The audio input
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tone is rectified by 216, CR14 and CR1S. Meter deflection is
dependent on the amplitude of the input tone and the setting of
potentiometer R47. The potentiometer is provided to calibrate
the meter for a 0 dbm level.

When the ++ pushbutton switch is depressed, the negative termi-
nal of the meter is grounded and the positive terminal is con-
nected to meter amplifier Z8 which inverts the output of the
mark detector Z12 and sums it with the output of space detector
Z14. The amplifier output provides a dc voltage which varies in
amplitude with input signal strength. Depressing this switch
gives a relative signal strength indication on the meter to aid
in receiver tuning. Meter deflection is to the right of the
center scale position.

When the +- pushbutton switch is depressed, the negative termi-
nal of the meter is grounded and the positive terminal is con-
nected to the output of meter amplifier Z9 which sums the pri-
mary channel mark and space detectors Z12 and Z14, respectively.
This provides a center scale meter reading to show proper noise
balance in the mark and space channels. The meter deflects on
either side of the center scale position for mark and space in-
puts.

4.2.1.11 PSEUDO GROUND REGULATOR CIRCUIT. The Regulator cir-
cuit (Figure 6-1, Sheet 1) consists of transistors Q9 and Q10,
and operational amplifier Z28.

The +24V output of the Power Supply board connects to J12 pin
10. A voltage, equal to one-half the input voltage is present
at the junction to the non-inverting input of Z28. Z28 and
transistors Q9 and Q10 are connected as a voltage follower with
the transistors increasing the current output capability. This
establishes a floating ground level for the demodulator circuits
at J14 pin 10, which is half of the regulated power supply volt-
age.

4.2.2 TONE KEYER

The Tone Keyer circuits are divided into the following circuit
groups: Refer to Figure 6-6.

Input Circuits )
Mark/Space Oscillator Gating Circuits

Divider Circuits ] ‘
Digital To Sine Wave Converter Circuits

Output Circuits

(Vo BE S TR S ]
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4.2.2.1 INPUT CIRCUITS. The input isolation circuits consist
of transistor switch Ql, photo-isolator Z1, and threshold de-
tector 72,
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. The input isolation circuit accepts standard 20/60 ma, 130 vdc

neutral or polar loop connections through board pins J20-2 and
J20-3. In neutral keying operations, a jumper inserts resistor
Rl or RZ in the base circuit of Q1 to provide selection of
either 10 ma or 30 ma switching threshold for neutral loop in-
puts. In polar or EIA operation, the jumpers are removed from
the input circuit. R3 is a series resistor used in monitoring
the keyer loop current through R4.

Input mark current switches Q1 on applying a forward bias across
the isolator diode Z1. This generates a positive level at the
photo-isolator output which will switch threshold detector Z2

to a LLO mark output condition. During space inputs, the photo-
isolator output is negative, switching Z2 to a LL1 output con-
dition.

In EIA operation, the high level input circuits may be used
(Q1-Z1) or data may be applied to board pin J23-1. Negative
polarity EIA mark inputs switch Z2 to a LL1 mark output con-
dition.

The two jumpers marked MIL JUMPER and HALF DUPLEX JUMPER are
included for half duplex operation. Feedback can occur if the
Tone Keyer input and the Demodulator output devices share the
same loop. The Tone Keyer must remain in mark while the Demodu-
lator is receiving data or the received data will be retrans-
mitted.

This is caused by the Demodulator loop also keying the Tone
Keyer loop input. The HALF DUPLEX jumper must be installed
when operating in this mode. This forces the Keyer loop to be
locked in a mark state as the Demodulator loop changes state.

The MIL jumper is included to control the sense of the data in-
put so that mark is a logic level zero at Z4-A pin 1. Thus,
this jumper is used when a detected loop current corresponds to
the mark state.

4.2.2.2 MARK-SPACE OSCILLATOR/GATING CIRCUITS. The Mark-Space
Oscillator/Gating circuits consist of two identical oscillator
circuits comprised of Y1-Q2-Q3, Y2-Q4-Q5; EXCLUSIVE OR gates
Z3-A, 73-C, Z3-D; NAND gates Z4-B, Z4-C; and other associated
components.

Assume the mark oscillator will operate at a frequency of
1.9125 MHz which will develop a 2125 Hz mark tone frequency
at the keyer output.

The Space oscillator comprised of crystal Y2, and transistors

Q4-Q5 will operate at a frequency of 2.6775 MHz which will
develop a 2975 Hz space tone at the keyer output.
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KEYER SENSE switch S7 on the front panel provides either a LLO
or LL1 level to control EXCLUSIVE OR gate Z3-D. Depending on
the position of S7, Z3-D will provide either inversion or a
straight transfer of the threshold detector (Z2) output. Mark
inputs gate Z3-D to a LLO output state gating Z3-A high and en-
abling mark NAND gate Z4-C. This permits transfer of the mark
oscillator signal through EXCLUSIVE OR gate Z3-C. Space inputs
gate Z3-C to the LL1 output condition gating the space oscil-
lator frequency through space NAND gate Z4-B and Z3-C.

4.2.2.3 DIVIDER CIRCUITS. The Divider circuit is comprised of
flip-flops 27-A, Z8-A, Z8-B, Z16; counters 29, Z10; and gates
Z15-A, Z15-C.

Flip-flops, Z7-A, Z8-A and Z8-B divide the gated mark or space
oscillator frequency by a factor of five. Counter Z9 is driven
by the divide-by-five output to provide a divide-by-50 clock to
register Z13 and the divide-by-18 circuit comprised of Z10 and
flip-flop Z16. This provides a final divide-by-900 data input
to register Z13. The data input pulse rate for the example is.
2125 Hz for mark (1.9125 MHz + 900 = 2125 Hz) and 2975 Hz for
space (2.6775 MHz * 900 = 2975 Hz).

A special jumper is utilized to lower the division factor during
operations above 3500 Hz. This jumper designated B lowers the
division factor from + 900 to + 180 as shown below.

+ 900
A
78-A Pin 1 O —
~~o—=_ 79 Pin 14
73-C Pin 10 o
B
: 180

Crystal frequency should be Division Factor X Tone Frequency.

4,2.2.4 DIGITAL TO SINE WAVE CONVERTER CIRCUITS. The converter
is comprised of serial-to-parallel register Z13, control gates
Z12 and Z14, and precision voltage divider resistors R42 through
R50.

The timing diagram illustrated in Figure 4-3 shows the conver-
sion of the digital input to a near sinusoidal output waveform.
It should be noted that each voltage step is not equal as shown
in the illustration but varies depending on the point where it
occurs in ‘the sine wave. For example, the voltage change at the
positive and negative transition points must change at a more
rapid rate than changes in voltage at the positive and negative
peaks of the waveform. Voltage divider resistors R43 through
R50 are selected and form the output sine wave as described in
the following paragraph.
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Each positive transition of the register clock loads the serial
input of the register depending on the logical state of the in-
put. In the timing diagram shown in Figure 4-3, at time T1 all
of the register stages are empty and the control gates at the
parallel outputs of the register are open. This time is repre-
sented by the negative peak of the output waveform taken at the
junction of R42 and R48. The next nine positive transitions of
the clock input will load the LL1 level at the data input, load-
ing the register. At this time (T2) the control gates at the
register outputs are gated on placing output resistors R43
through R50 in parallel. In this condition, the majority of
the supply voltage is developed across R42 and the positive
peak of the output sine wave is generated. On the tenth pos-
itive clock transition the low portion of the divide-by-900
divider output will begin to empty the register forming the
second half of the output cycle.

4.2.2.5 OUTPUT CIRCUIT. The output circuit is comprised of
amplifier Z11, keyer gain potentiometer Rl on the rear apron,
active output 3-pole low pass filter Z5, and isolation trans-
former TI1.

Outputs from the digital to sine wave converter are applied to
the inverting input of Z11. Amplifier gain is variable as set
by Keyer Gain potentiometer Rl on the rear apron. The potentio-
meter varies the feedback loop resistance and is in parallel
with C12. .

Active low pass filter Z5 provides rejection of the remaining
high frequency components existing above the mark and space tone
frequencies. The network comprised of resistors R19 through R24
capacitors Cl, C2, C3; and the jumper eyelet positions desig-
nated 1, 2, and 3 set filter characteristics.

The tone output of the low pass filter is applied to the primary
of Tl and amplifier Z6 for the front panel meter. The secondary
of Tl provides a balanced 6002 output. These outputs connect to
the keyer output at TBl pins 9 and 10.

4.2.3 POWER SUPPLIES

4.2.3.1 AC POWER SUPPLY. The AC power supply circuits consist
of power transformer Tl, full-wave rectifier CR1 through CR4,
preregulator Q3, series regulators Q5 and Q6, precision voltage
regulator Z1, and voltage follower 22, Q4. These circuits are
contained on PC board assembly D2962 and are schematically il-
lustrated in Figure 6-5. The circuitry in Figure 6-5 pertain-
ing to the high level keyer is explained in Paragraph 4.2.1.9.

The power supply will operate from either a 115 vac or 230 vac
power source. AC input switch S1, located on the power supply
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board must be placed in the appropriate position. S1 also con-

trols the ac input voltage to the loop power supply thru con-
nector J3.

The ac output of transformer Tl is rectified by CR1 thru CR4 and
filtered thru RC filter R10, Cl, and C2. The supply voltage to
Z1 is preregulated to approximately 36 vdc by zener diode CR6
and transistor Q3. Precision voltage regulator Z1 is a tempera-
ture compensated device and is controlled by feedback from po-
tentiometer Rl. A regulated +24 vdc *1 vdc is provided at board
J5 pin 1 thru series regulators Q5 and Q6, and current limiting
resistor R11l. The voltage at J5 pin 1 can be adjusted by poten-
tiometer R1. A regulated +14.5 vdc (+.5, -1 vdc) set by voltage
divider R6 and R7, is provided thru voltage follower Z2 and Q4
to board pin J5-2.

The +24 vdc and +14.5 vdc are referenced to -V. Using this

‘method the potentials +24 and -V float an equal amount from

ground (i.e., +24 V is +12V from ground and -V is -12V from
ground). Since +14.5V (VDD) is also referenced to -V, it will
rest at approximately +2.5 volts from ground. The voltages
t12V from ground are used for all operational amplifier IC's
and the voltages -12 and +2.5V from ground supply a total of
14.5 vdc to the CMOS digital logic.

4.2.3.2 OPTIONAL LOOP POWER SUPPLY., Additional space is pro-
vided for an optional loop power supply board. The polar loop
supply can be ordered in any one of the following configurations:

100 ma/*48 vdc
100 ma/*64 vdc
40 ma/*80 vdc

i CAUTION

Currents are maximum values and must be
limited by an external resistor.

S ARAN
AN

The loop supply is schematically illustrated in Figure 6-7.
Physical location is shown on the Model 1273 assembly drawing,
Figure 7-1.

The polar loop power supply consists of Tl, full-wave bridge
rectifier CR1 thru CR4, negative voltage filter section C1-R1,
and positive voltage filter section C2-R2. Each section fur-
nishes the nominal voltages and current listed. T1 will operate
from either a 115 or 230 vac power source, controlled by AC in-
put switch S1, located on power supply board assembly D2962.
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SECTION V
MAINTENANCE
PART I. GENERAL MAINTENANCE AND PERFORMANCE CHECKS

5.1 GENERAL

The Model 1273 FSK Keyer Demodulator is a solid-state device
designed to operate over extended periods of time with little
or no routine maintenance. Should trouble occur, the informa-
tion contained in this section will be helpful to a qualified
maintenance technician. The technician should be thoroughly
familiar with analog and digital integrated circuits and have
a good understanding of the circuit theory and operating pro-
cedures before attempting any troubleshooting.

A discussion of the circuit theory is contained in Section IV.
Schematic diagrams are contained in Section VI, and part loca-
tion drawings in Section VII.

WARNING

The AC input circuit of this unit contains
voltages which are hazardous to life. Ex-
ercise caution when working in the unit
with protective covers removed.

5.2 PREVENTIVE MAINTENANCE

Since the Model 1273 is a solid-state low-power device, preven-
tive maintenance is not recommended except during corrective
maintenance. However, in locations with extreme environmental
conditions, such as sand, dust, and/or large variations in
humidity the unit may require periodic cleaning. Use a soft
cloth or a medium bristle brush to clean the interior of the
unit.
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Do not use harsh cleaning solvents on
painted surfaces.

5.3 CORRECTIVE MAINTENANCE

It is recommended that a complete_visual inspection of the unit
be made for indications of mechanical or electrical defects if




the unit is inoperative. Components showing signs of deteriora-
tion should be checked, and a thorough investigation of associ-
ated circuitry should be made to verify correct operation.

Damage to parts due to heat is often the result of less obvious
troubles in the circuit. It is essential that the cause of over-
heating be determined before replacing the damaged component.
Mechanical parts such as switches and plug-in connectors should
be checked for excessive wear, looseness, misalignment, corro-
sion, and other signs of deterioration.

If the technician thoroughly understands the operation of the
Model 1273, malfunctions in its operation should be readily
apparent by monitoring the input versus output signals and by
observing the meter indications. For specific troubleshooting
procedures reference Part II of this section.

5.3.1 REQUIRED TEST EQUIPMENT

The test equipment or its equivalent required to test and
troubleshoot the Model 1273 is listed in Table 5-1,

Table 5-1. Required Test Equipment

EQUIPMENT MANUFACTURER
Oscilloscope Tektronix Model 422
Audio Generator Hewlett-Packard Model 204C
Pulse Pattern Generator Frederick Electronics Model 201
Decade Attenuator Hewlett-Packard Model 350D
AC Vacuum Tube Voltmeter Hewlett-Packard Model 400E
VOM Triplett Model 630
Electronic Counter Hewlett-Packard Model 5302A
FSK Signal Generator FEC Model 1215A Tone Keyer
Digital Distortion Analyzer Digitech Model 2683-01
Message Generator Frederick Electronics Model 1306A

5.3.2 TROUBLESHOOTING

Troubleshooting procedures outlined in this paragraph may be
utilized by a qualified technician to isolate a trouble to a spe-
cific circuit. When a trouble has been isolated to a specific
circuit, a defective integrated circuit or component can nor-
mally be located using the detailed circuit description in
Section IV.

After the top cover has been removed and a visual inspection has
been made, measure the power supply voltages with reference to
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NO1318, J5 pin 5. With a nominal input voltage of 115 vac oT
230 vac, the dc voltages should be as follows:

POINT VOLTAGE
NO1318, J5 pin 1 +24V £1V
NO1318, J5 pin 2 +14.5V +.5V, -1V

CAUTION 3§
s 2

Do not connect pins of J5 to the
chassis or any other ground.

I1f the power supply is functioning properly and t@e visual in-
spection reveals no obvious trouble, then the logic OT control
circuits of the unit should be suspected.

After a trouble has been isolated to a defective component, cir-
cuits associated with that component should be checked to ensure
that they did not cause the problem, or have not been damaged by
the malfunction.

5.4 PERFORMANCE CHECKS

The following performance checks and adjustments may be required
when the Model 1273 is initially installed. No subsequent ad-
justments should be required unless deemed necessary during
troubleshooting procedures.

5.4.1 MARK/SPACE BANDPASS FILTER BANDWIDTH CHECK

The operating baud rate, center frequency, and bandwidth of the
bandpass filters are determined by the dash number designated
NO1158-( ) stencilled on the filter printed circuit card. Refer
to the chart accompanying the schematic diagram.

Proceed as follows:

1. Set up the equipment as shown in Figure 5-1, with the signal

generator connected to pins 12 and 13 of TBl and th
connected as shown by the dotted line. e VIVH

2. Tune the signal generator to the mark t
one center f
at a 0 dbm output level. reanenRey

Reconnect the VIVM between pins 2 and 10
and note the reading. P of connector J17
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Figure 5-1. Test Setup, Mark/Space Bandpass Filter Operational
k

4. Increase the signal generator frequenc i
: : Y to obtain a 3 dp
drop in the_VTVM reading noted in Step 3. Check the fre-
quency reading on the counter.

5. Decrease the signal generator frequency below the tone
center frequency to obtain a 3 db drop in the reading
noted in Step 3., Check the frequency reading on the
counter,

NOTE

The filters bandwidth is correct when the
two 3 db points are symmetrical with respect
to the center frequency, within *10% of the
bandwidth. If the filter does not meet the
above requirements, perform the alignment
steps outlined in Paragraph 5.5.7.

6. Repeat Steps 1 thru 5 for the space bandpass filter, recon-
necting the VIVM to pins 5 and 10 of J17.

5.4.2 TONE KEYER OUTPUT FREQUENCY CHECK

Proceed as follows:
1. Connect the frequency counter to TB1 pins 9 and 10.

2. Note the reading on the frequency counter. The reading
should be the desired mark or space tone frequency.

3. Reverse the KEYER SENSE switch position.

4. Note the reading on the frequency counter. The reading
should be the opposite tone frequency.
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5.5 ALIGNMENT AND ADJUSTMENT PROCEDURES

5.5.1 POWER SUPPLY ADJUSTMENT

Proceed as follows:

l'

2.

5

Connect the positive voltmeter probe to J5 pin 1 on NO1318.
Connect the negative probe to J5 pin 5.

Adjust potentiometer Rl on the power supply for a +24 vdc
t] vdc reading on the voltmeter.

Connect the positive voltmeter probe to J5 pin 2. Check
that this voltage is +14.5 vdc +.5, -1 vdc.

5.5.2 METER AMPLIFIER ADJUSTMENT

Proceed as follows:

1.

2

3.

4.

Set up the equipment as shown in Figure 5-1, with the signal
generator connected to pins 12 and 13 of TB1 and the VTVM
connected as shown by the dotted line.

Depress DEMOD LEVEL pushbutton switch.

Tune the signal generator for the in-use mark tone center
frequency at a 0 db output level. Check that the eyelet
position designated "1'" on the Demodulator board has a
jumper installed to set the input impedance to 600 ohms.

Adjust potentiometer R47 on the Demodulator board for a 0 dbm
reading on the front panel meter.

5.5.3 FSK KEYER OUTPUT LEVEL ADJUSTMENT

10

2.

Connect the AC VIVM to TBl1l pins 9 and 10. Actuate the
Keyer LEVEL front panel switch.

Adjust KEYER TONE LEVEL potentiometer R1 on the rear apron
for a 0 dbm reading on the AC VIVM. Adjust R14 on the Tone
Keyer board until the front panel meter indicates 0 dbm.

5.5.4 MARK CHANNEL GAIN ADJUSTMENT

Check that filters are properly tuned before proceeding further.

Proceed as follows:

1.

Set up the equipment as shown in Figure 5-1, with the signal
generator connected to pins 12 and 13 of TB1l and the VTVM
connected as shown by the dotted line (the LIMIT MODE push-
button should be in the out position).
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Apply a space tone at a level of -10 dbm.

Reconnect the VTVM between pins 4 and 10 of J17; measure and
note the space filter output level.

Reconnect the VIVM as indicated by the dotted line in Fig-
ure 5-1 and set the signal generator to produce a mark tone
at a level of -10 dbm.

Reconnect the VTVM between pins 1 and 10 of J17 and measure
the mark filter output level.

If necessary, adjust the Level potentiometer R29 on the De-
modulator board for the same level as noted in Step 3.

5.5.5 MARK AND SPACE RECTIFIER OFFSET

Proceed as follows:

1.
2.

3

4,
5.
6.

Disconnect connector J13 from the Demodulator board.

Connect oscilloscope probe to pin 1 of J17 (select its most
sensitive input) and oscilloscope ground to pin 10 of J17.

Adjust mark RECT OFFSET potentiometer R36 for zero-volt dc.
Reconnect oscilloscope probe to pin 4 of J17.
Adjust space RECT OFFSET potentiometer R45 for zero-volt dc.

Reconnect J13,.

5.5.6 MARK AND SPACE DTC OFFSET

Proceed as follows:

1'

2.

5-6

Connect the output of the message generator to the data in-
put of the tone keyer.

Connect the FSK output of the tone keyer as illustrated in
Figure 5-2, with the FSK signal connected to pins 12 and 13
of TB1.

Make certain that the message generator and tone keyer are
set at the proper baud rate and mark and space frequencies.

Connect distortion analyzer between pin 7 and pin 10
(ground) of J17.

Set message generator for steady mark output.

e
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6. Set the attenuator to zero and ensure that 'the input to
the 1273 is 0 dbm; adjust the output level of the tone
keyer, if necessary, to obtain 0 dbm.

7. Set the message generator to produce a reversals output.

8. Adjust attenuator to obtain a -30 dbm input to the 1273
unit.

9. Set distortion analyzer for polar input, bias distortion,
filter control -- OUT, and for operation at appropriate
baud rate (all equipment should be operating at the same
baud rate).

10. Depress the front panel SPACE MODE pushbutton.
11. Adjust SPACE DTC OFFSET potentiometer R83 for the lowest
distortion indication on the distortion analy:zer.
12. Release SPACE MODE pushbutton and depress MARK MODE push-
button.
13. Adjust MARK DTC OFFSET potentiometer R86 for the lowest
distortion indication on the distortion analyzer.
FSK MODEL 1273
TONE FSK DEMODULATOR DIST.
KEYER ANAL.
IN ouT TB1 J17
o 6008 o O 600 (o)
ATTEN.
o ouT IN 6 o
MESSAGE FREQ ' VTVM
GEN. COUNTER

Figure 5-2. Test Setup, Mark/Space DTC Offset Adjustment




5.5.7 MARK AND SPACE BANDPASS FILTER ALIGNMENT

The mark and space bandpass filters are tuned at the factory for
optimum operation. Prior to following alignment steps, insure
that the filters are defective or misaligned by performing the
checks outlined in Paragraph 5.4.1,

The alignment steps listed below apply to the Mark and Space
bandpass filters located on the Demodulator board. Refer to
Table 5-2 for the applicable test equipment input/output con-
nections.

Table 5-2. Input/Output Connections For Bandpass
Filter Alignment

SIGNAL GENERATOR VTVM
FILTER UNDER TEST CONNECTION CONNECTION
Mark BP Filter TB1 J17

Pins 12 § 13 Pin 2
Space BP Filter TB1 J17

Pins 12 § 13 Pin 5§

Proceed as follows:

1. Set up the equipment as shown in Figure 5-1,

2. Locate the eyelets marked "1" and "2" on the bandpass filter
board. If jumpers are installed, unsolder one end of each
eyelet jumper and remove from eyelet hole.

3. Tune the signal generator to the in-use mark or space tone
center frequency at a -20 dbm output level.

4. Adjust potentiometers R4, R10, R19, R25, and R31 for a max-
imum indication on the VTVM.

5. Resolder jumper wires across eyelets "1" and "2", if origi-
nally installed.

6. Repeat the bandpass filter performance checks as outlined in
Paragraph 5.4.1.

NOTE

If any filter fails the performance checks
after alignment has been performed, return
the defective filter to FEC.




PART II. TROUBLESHOOTING PROCEDURES

5.6 GENERAL

This section contains instructions for fault isolation to the
active component in an inoperational Model 1273 FSK Keyer/
Demodulator.

Paragraph 5.7 determines initial tests to determine the nature
of a malfunction. Paragraph 5.8 lists steps in isolating the
functional circuit in which the failure has occurred. Trouble-
shooting procedures are provided in Paragraphs 5.9 through 5.17
for the demodulator board, Paragraph 5.18 for the power supply
and Paragraphs 5.19 through 5.23 for the tone keyer. Also
included with these procedures are portions of the schematic
diagrams contained in Section VI.

To gain access to the Model 1273, circuit boards, remove the
screws securing the top panel.

5.7 DETERMINING NATURE OF MALFUNCTION

The Model 1273 consists of 3 main circuit boards. In Para-
graph 5.8, step 1 refers to the power supply board, step 2
to the tone keyer and step 3 to the demodulator board. 1If
the nature of the malfunction is not known proceed to the
next paragraph.

With the unit plugged in, power on, and no input signal,
monitor the tone output with an oscilloscope and depress

the keyer sense switch. A tone frequency signal should be
viewed which changes frequency as the sense switch is changed.
If not refer to Paragraph 5.8, step 1 to be sure the keyer has
power. Then proceed to Paragraph 5.8, step 2 to check the
tone keyer. '

Connect the tone output to the demodulator input on the rear
panel. Monitor the demodulator output. Change the sense
switch on the| front panel. If the demodulator output does
not change, refer to Paragraph 5.8, step 3 for demodulator
repair. If the output changes but the unit is not functional
refer to Section 5.5 for adjustment and alignment.
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ISOLATING THE AREA OF A MALFUNCTION

Power Supply

Measure the DC voltage across pins 1 (+) and 5 (-) of J5.
If approximately 24V is not obtained refer to Paragraph
5.18. If the voltage is present and correct, proceed to
steps 2 and 3.

Tone Keyer

If there is no output from the tone keyer, first check
the power supply.

If power is properly supplied to the board, monitor pin 10
of Z3. (Connect the oscilloscope between pin 10 and
ground.) Oscillations should appear at one of the crystal
frequencies. Changing the sense switch should change fre-
quency. If this does not occur refer to Paragraph 5.9.

Monitor pin 1 of Z16 with the oscilloscope. If logic
level changes are not present refer to Paragraph 5.10.

Monitor TP2. 1If a single similar to Figure 4-3 is not
present refer to Paragraphs 5.11 and 5.12.

Monitor TP1. If a sine wave is not present refer to
Paragraph 5.12. If no malfunction can be detected
refer to step 3.

Demodulator

a. Connect a tone keyed signal to the demodulator input
on the rear panel. This may come from the tone out-
put if it has been checked or an FEC Model 1215A or
equivalent tone keyer. Monitor pin 6 of Z7. If
tone signals are not present refer to Paragraph 5.17
to be sure power is available, then continue with
Paragraph 5.9.

b. Monitor J14 pins 1 and 4. A signal should be present
at pin 1 when there is a mark input and at pin 4 for a
space input. If not refer to Paragraph 5.10 and 5.11.

c. Monitor TP2 and TP1l. If mark signal is not detected
at TP2 and space at TP1 when they are input refer to
Paragraphs 5.12 and 5.13.

d. Monitor TP3; if mark and space inputs are not distinct
DC levels refer to Paragraph 5.14.

e. If all checks to this point pass but there is no
output refer to Paragraph 5.15.

®
&

3
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J13-3

#23
6194
%

JI13-1

J13-2

J1z-18
J13-5

INPUT CIRCUIT (DEMODULATOR)

7O RBIMEL METER
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8 RI
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Ensure that jumper 1 is installed or removed for correct
input impedance.

Connect a tone keyer output to the DEMOD input on the
rear panel. The tone keyer output from the Model 1273
can be used. Check that tone frequency input appears
across points 1 and 3 of Tl. Monitor point 5 of T1.
(Connect the oscilloscope between point 5 and ground.)
If no signal appears replace T1.
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5.10

Monitor pin 6 of Z2. 1If an amplified signal does not
appear replace Z2.

Monitor pin 6 of Z6 and change the input from mark to
space tone frequencies. If either one but not the other
frequency is transmitted to pin 6, check capacitors Cl
to C6 and the values of resistor networks Z1 and Z3.

The proper resistor values are given in Figures 7-10

and 7-11. If no signal appears at pin 6 of Z6 ensure
that Z1 and Z3 are properly inserted and check or
replace Z4, Z5, and Z6.

Monitor pin 6 of Z7. If no signal appears with the
limit switch on the front panel in the off position,
check or replace Q1 and Q2. If the signal is not
amplified when the limit switch is depressed, replace
7.

MARK AND SPACE BANDPASS FILTERS

+2V

RS55

w
<« Nk OKS clo gz %28

BANOFRSS +
FUTER > Y { j \ I =
Mﬁ WIoNISE our zzuf 1.5K,1%

MARK EFP
FULTER OYTPUT
Ji14-2

MARK

\J/ LEVEL
=12V
12V SPACE B8P
FILTER ovTPUT
J14-5
2 o
SFPACE cre R385
BRANOPRSS +

FILTER

—>
Gﬁ/g V258 oUT  22uf 2K,I%

/14

Monitor either side of C10. Set the input to mark tone
frequency. Change the input to space and monitor either

side of C12. If no signals or greatly attenuated signals

appear, proceed to the mark/space filter bandwidth check
in Paragraph 5.4.1.
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MARK DETECTOR, SPACE DETECTOR, METER CIRCUITS

Monitor pin 6 of Z13. 1If no signal appears when the
input is in mark, proceed to Paragraph 5.5.5 to check

+2v
R37
475k
1%
R3l R3S
AN S g, EXT
100K, 1 % MARK
DIVERSITY
J12-7, T
CRIO Z ’ I
w9rd
Rl
— AN
0K, 1%
+12v
R0 -
10K, 1% z8 4
RE 741
+ A4 RIZ
10K,/ % 2.4K
RI5 RI3 £9 ~12v 5%
10K 10K
R40 % 1% 10k, 1%
AN
2K, /%
R4l
——A A
RI121
100K
% R46
475K
Ra3 V%
w270 100Ky 1% oy
R42
100K
%
L
Ji126 J14-4
wr EXT
SRICE DIVERSITY

mark rectifier offset before checking or replacing Z12
and Z13. Monitor pin 6 of Z15 and repeat the same

procedure with a space input, checking Z14 and Z15.

If the panel meter does not function check meter.

If it is functional replace Z16.
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5.12 DUAL LOW PASS FILTERS

MARK (P RrR20

FILTER  J14-8€F—— o =
ourPUr 10K,y 1'%
2V
=3
Vs —>—e—>
-1 -our
W
ow prss
Guoe FILTER
& w2159
«
IZ}T/f/ zar wa
-2y
SAICE LP - A7 “m
FUTER Ji4-9 b -
ovreur 10K,1% o

1. Refer to Figure 6-4, Dual Low Pass Filter Schematic
Diagram. Monitor either side of R20. If no signal =
appears when there is a mark input, replace Z1 on v
the Dual Low Pass filterboard.

2. Monitor either side of R17. If no signal appears
when there is a space input replace Z2 of the Dual
Low Pass filterboard.
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- 5.13 DECISION THRESHOLD COMPUTER CIRCUITS
ke RE9 R7O o 7
Vv AN A3 J14-11
o 20K,1% 60.4K,1 % 10K, 1%
r22 RE7 i
AN ANV 7
P 10Ky 1% 204,/% 2196
124 3 741 P
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. . w26 -12v Jsuf';];’ ~/ev
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1. If mark and space signalling are not detected at TP2
or TP1 respectively, check or replace Z11, Z19, and
Q4 for mark failure and Z10, Z18, and Q3 for space

= failure.

Refer to Paragraph 5.5.6 to correctly adjust Mark and
Space DTC offset.




5.14 SQUARING AMPLIFIER CIRCUITS

=S 14-3 SR X
15pF % ;gi(é X216 N )
21‘/53{/
Zik
10K, /9%
120t SFACE ;;;n -
2wz i ey Zz
44
59 = -
/’\
"y &), U
w2y Meg 2n5461
G gk TV :
\R73 4
10K
o5 J1z-20 Gore
n2222 i
-12v =4
iy
1. Monitor TP3. If mark and space inputs are not distinct
DC levels, check or replace 224, Q8, and Q7.
2. Monitor pin 1 of Z27. 1If mark and space inputs are not 1
represented by distinct TTL levels replace Z23. ,
%
3. Momnitor pin 6 of Z27. Changes in state should occur as
the input to the unit changes states and also as the -
DEMOD switch is pressed or released. If not, check or .
replace Z17, 227, and Z22.
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5.15

KEYER OUTPUTS

CR24 Cﬁ25{z) was25

space
J12:5 Yever

tuf
2V
L2 RI8
ER 44y (67225 10K
aur 7 |,
+
¢ _é

J12-22 Llo=5P

g MARK
124 yever

Ensure that pin 5 of Z27 has a LL0. If not, refer to
Paragraph 5.16. Monitor pin 3 or 5 of Z26. If there

is no change as the input is changed from mark to space,
or when the DEMOD switch is changed, replace Z27.

Monitor pins 6 and 10 of Z26. If they do not change
state as the input changes from mark to space check or
replace Z21 and Z26.

Monitor pin 6 of Z20 for MIL 188 output or pin 6 of Z25

"for EIA output. If either does not change as the input

changes from mark to space, replace Z20 or Z25 respec-
tively.
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5.16 AUTO MARK-HOLD CIRCUITS

A8 RI3 1K 1%
IK +#2

VWA—
100K 0 %7
75K

w Az
g/ 5K .
"oz
& 1
K4
R9
P cP3t

242222

RI7 /K, 1% £ HAAT74/
R4 QUAO OF AMP
75K (P 4 5 +12
A

)

Disconnect the tone input to the unit.

Monitor pin 12

of Z27. If it is not lo, check or replace Z29 and the

quad operational amplifier.

Note: hi = board ground,

If Auto Mark-Hold (AMH1) does not function,

replace 227, Z17, or Z122.

Monitor pin 6 of Z22. Depress STBY switch,
does not go hi replace Z22.

<

lo

-12V.

check or

if pin 6
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5.17 POWER INPUTS AND REGULATOR CIRCUIT

R19

1213 D2 voo
/on
+ev

2

JI13-4 )—T

J12-10 Y=
1J20- y]
“ker

cr At WL
22ur

+

cT
J20-2
(“%28) zzar

J1z-1t

-

J12-12 Y= O 775
Y A

J14-10 YAV

v

MARK LIV BP FILTER

JI12-8

>J14-14

Jre-9 >_§4€£ DIV 6P FILTER Ll

TP4 is at a floating ground potential for the board. There
should be +12V between the + side of C21 and TP4 and also
-12V between the -side of C22 and TP4. 1If not, check or
replace 228, Q9, and Q10.

5.18 POWER SUPPLY BOARD

1. Refer to the schematic in Figure 6-5. Ensure that S1
is set properly to either 115 or 230V. The voltage
across the two green leads from Tl should be 38 vac RMS.
If not, check Tl for opens and replace if defective.

2. Measure the DC voltage across Cl. Approximately 45V
should be present. If not, check or replace diodes
CR1 to CR4.

3. Check for 24V across C3. If no voltage is present,
check or replace Q6. If the voltage is less or varies
with the load, check or replace Z1, Q3, and Q5.

4. Check Vpp voltage. If 14.5V is not present check or
replace Q4 and Z2.
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5.19

5-20

Q - *

INPUT CIRCUIT (TONE KEYER)

470, 4w, 5%

R R2

CRI s89 o

w002

20mo 8oma

S20-2 ¢4
ce) iw9rd

J23-7 Y=g
J23E P
J23-9 Y=

s A
o

c9

W —

@D ezur

If logic level keying is being used proceed to step 2.
If high level keying is used check that the unit is
properly strapped for 20 mA or 60 mA operation. Connect
the oscilloscope leads across pins 1 and 2 of Z1 and
apply input keying to the + - loop inputs on the back
panel. If the level changes are not apparent on the
oscilloscope check Q1, CR2, CR3, and Z1. If level
changes occur, reconnect the oscilloscope between pin 4
of Z1 and ground. If no level changes occur replace

7hil

Connect a logic level keyer or any changing logic level
output to the logic + - screws on the back panel. Con-
nect the oscilloscope between pin 6 of Z2 and ground.
If no change occurs replace Z12.

vt e T e SrE——r —————r— = A T
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5.20 MARK/SPACE GATING CIRCUIT

—of- ? .

19
P 24-¢

R3!
47 g

0z
" ) 2N2369
)
% 22369

voo TP+ voo 3
9 cosoraE
é s
33 32z )
S ok | 4ron voo co40300€ B
space 9

coq030a€

4

R29

22K

37
470
N

c8
.00/
a

SENSE J232 )2

§

Monitor TP3. (Connect an oscilloscope between TP3 and
ground.) Oscillations should be seen at the Y1 crystal
frequency. If not, check or replace Q3 and Q2. Move
the oscilloscope lead to TP4; note oscillations at the
Y2 frequency. If there is no signal, check or replace
Q5 and Q4.

If there is no input to the back panel, monitor pin 11
of Z3. Reverse the sense switch. If no change occurs
at pin 11 replace Z3. Monitor pin 3 of Z3 and again
reverse the sense switch. If no change occurs at pin 3,
replace Z3.

Monitor pin 10 of Z4. Reverse the sense switch. Oscilla-

tions should be seen in only one position of the sense
switch, repeat this procedure for pin 4 of Z4. 1If
either fails replace Z4.

Monitor pin 10 of Z3. Reversing the sense switch should
change the output from Y1 to Y2 frequency oscillations.
If not, replace Z3.
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PO , o
5.21 DIVIDER CIRCUITS
voo voo g voo
+5 COUNTER voo voo P ou
' O 14
l ” " % I/ 6 ‘ coqonaE o ol
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s /7 9 35 1|7 A /4 29 210
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s R 7 5 A
147 8 70 s 2 Tazzaa/o,/axs 27,7,8,3,10,18,/5 | I l

v *2 COWTER
-v

1. Monitor pin 3 of Z8. 1If there is no high frequency
change return to Paragraph 5.20.

2. Monitor pin 1 of Z8. 1If high frequency logic level
changes occur proceed to step 3, if not monitor pin 5
of Z8. If changes occur at pin 5 but not pin 1
replace 7Z8. If no changes occur at pin 5, monitor
pin 2. If there are changes at pin 2 replace 17,
if not replace Z8.

3. Unless an external oscillator is used, be sure the
jumper is in the A position. Monitor pin 14 of Z10.
If there is no changing signal replace Z9. Monitor
pin 3 of Z16. If there is no changing signal, check
and replace Z10 or Z15.

4. Monitor pin 1 of Z16. If there is no output replace Z16.
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DIGITAL TO SINE

WAVE CONVERTER CIRCUIT

i /7 -3

213
CcO40152E
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SHIFT REGISTER
Q8 08 Q44

OIGITAL TO SWE wWavE ]
COMVERTER

Ensure that changing inputs occur at pins 1 and 7 of Z13.

If not, return to Paragraph 5.21.

With the oscilloscope set at approximately .1 ms/cm

monitor pins 2, 3, 4, 5, 10, 11, 12, and 13 of Z13, one

at a time. If each does not show a changing output

replace Z13.

A similar output should appear at pins 2, 3, 9, and 10

of Z12 and pins 2, 3, 9, and 10 of Z14.

212 or Z14.

If not, replace
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5.23 OUTPUT CIRCUIT

Re7

18.2K, 1 %

J22-3 Jee-| Je2-2
RI
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REAR PANEL

1. Monitor pin 6 of Z11.
shown in Figure 4-

a small screwdriver.

Z11.

2. Monitor TP1.
replace Z5.
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A signal approximating the one

If not, adjust R12
by rotating the amplitude screw on the back panel with

A sine wave should be present.
If there is a signal present but no output

at the rear panel check Tl and cabling.

If there is no response replace

If not,

If replacing
Z11 or Z5 does not correct the problem, check associated

resistors and capacitors for opens or shorts.
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SECTION VI

SCHEMATIC DIAGRAMS
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NOTES ©

. RE£,ASSY. £2324

/DA ON - 3ASSY.RI,RZ ARE 10K,2W §
€1, ARE 300 MFD. 100 VoLT.

3. P¢.BoARD NO829

Figure 6-7.

Optional Loop Power Supply Schematic Diagram
C2367C

+ 80VOLT 3
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OPTIONAL

OPTIONAL.

[ 57| 3 [osoaTT DIODE HOLDER. mA\_oo‘%&oooz
58] 2]c3240 1 ASSY WI. | NOJ452
€1470 CHASSIS SLIDE FEC
56 'SCREW, 4-40x5/16 LG B0 HD| SST
55 C15263-4Z -2§ SPEED NUT TINNERMAN 403,70
54 81558 INSULATOR FEC
53 [A/R WIRE, 24 GA ALPHA
52 [A/R SHIELDED 3 COND. 24 GA | DELCO
51 [A/R SHIELDED 2 COND. 24 GA | DELCO
[ 50 113 1560-1L8 PIN MALE MOLEX 44400
[ 49 ][22 [1s61-TL8 PIN FEMALE 44410
[ 48 1625 -6R1 CONNECTOR 6 PIN 46304
a7 1625-5R1 CONNECTOR 5 PIN 46301
46 1625-3R1 CONNECTOR 3 PIN MOLEX 46275
25| a WASHER NO 6 SPLIT LOCK _|ss 404895
44| a SCREW, 6-32x3/8 FILLISTER[HD SST | 404375
a3 2 SCREW, 4-40x3/8 OVAL HD_| SST 404213
42| 2 | SCREW, 4-40x6/16 BO WD | SST 404203
| 4 1 SIO5UC | POTENTIOMETER AB ©27406
40| 2 [750 STANDOFF, INSULATED WINCHESTER 683014
7 SCREW NO 6-32x5/16 FL HD | UNDERCUT| SST 404369
7 |C8020-632-61 SPEED NUT_NO 6 TIMMERMAN 403180
A/Rl SSTL CABLE TIES PANDULT |
A/R 14_GAUGE COPPER WIRE ALPHA
1 | c23248 ASSY, LOOP_POWER SUPPLY | FEC NO8294
2 | c2d34 ASSY, HI-LEVEL KEYER T NO982
33] + |C300 ASSY. DIVEROITY CABLE -
32] 1 [p3095 ASSY,TONE KEYER NO01343
[ 3171 Jca362 ASSY HI-IMPEDANCE. . INPUTIFEC NO9E4.
[ 30 CREW, 6-32x1/ [ss 404361
29 |31 ASHER_NO_6_INT. TOOT| 404893
28 |2 CREW NO_6-32x5/16 LG BD [ _SST | 404369
27 10 UT_HEX_NO 4.40x1/4 AF__ | SST 403030
261 8 NASHER NO 4 INT TOOTH 404878 i
25] 8 SCREW NO_4-40x1/2 LG BD HP _SST_| 404220
24| 4 [1416-4 SOLDER LUG_NO 4 SMITH 242754
25| 1 |1416-6 SOLDER _LUG_NO_6 SMITH 242756
[22] 1 [5P-4 STRAIN RELIEF HEYCO 688025
21 M153665 RECEPTACLE CIRCLE F| 247025
20| 1 [1723 LINE_CORD BELDEN | 366050
19 €2989.2 REAR COVER FEC
18 [ 3 |FLv-112 LED FAIRCHILD 040027
17| 2 |DD502 CAPACITOR _OOSMF_1KV CRL 021510
16 |12 | B0IX5F102K | CAPACITOR OOIMF 1KV
15| 2 |312-100 FUSE_1/10 AMP
14] 1 [313-001 FUSE 1 AMP
13 42004 FUSEHOLDER
12 -140-Y BARRIER STRIP
11 -140-Y BARRIER STRIR c
10] 2 [c3916 ASSY, BAND PASS FILTER |FEC
9 02813 ASSY, LOW PASS FILTER N01159__ Z
8 D2818 ASSY, BAND PASS FILTER N01158
7 D2962 ASSY, POWER SUPPLY 1318
3 03097 ASSY, SWITCH NO1344
5 1 |D3739 ASSY, DEMODULATOR ND1483
B1132 HANDLES 409030
£3001 COVER .
D3090 ENGRAVING, FRONT PANEL | -
D3092 CHASSIS FEC [
rem [rean]  pant o, OESCRIPTION Cpes ‘;_‘,;‘-,f,‘,‘,&" FiniH T

Figure 7-1.

Parts List
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] 60] RECEPTACLE MOLEX 46125
3 59 [N93-102ET _|STAKE-PIN (FEMALE) LCHAIN| 744
10110 | 58 |Re2 3T STAKE-PIN (MALE) "CHAIN| 74550
57 11-583773-3 110 POSITION DIP RECEPTACLE | AMP [ 248731
56 STANGOFF TC 683182
55 |PC-50-21 | TRANSFORMER uTe 765033
54 | 2N5461 TRANSISTOR T
NOTES: i 53 | 2N2505 ) :ior 080520
DEMODULATOR WIRE LIST (-| ASSEMBLY ONLY) 1 SCHEMATIC REFERENCE 03738 o2 azals ] sor__{ osodeo
FROM PIN TYPE | T PIN TYPE | LENGTH(24 GA WHT) 2 UNLESS OTHERWISE SPECIFIED ALL RESISTORS 50 |2n2222 TRANSISTOR NAT ﬁ-z,
JI4-1 (NOI SOLDER PAD | JI7-| 744300 K ARE 1/4W 1% 49 |583529-1  |SOCKET AMP 248106
J14-2(NOI483) [ SOLDER PAD [ JiT2 | 744300 2 3 WIRE MOLEX RECEPTACLE PIN FOR PIN NITH :g g::gﬁ: INTEGRATED_CIRCUIT RCA 061220
J14-3(NOI483) | S0LDER PAD | JI7-3 | 744300 P PC BOARD USING 1380TL PINS  PIN 15 WILL “eTeoio0o :g: g-g%
JH-4(NO1A83)_| SOLDER PAD | JIT-4 | 144300 p BE 1381TL AND REMAIN UNUSED 45 [couoo1A RCA os117s
J14-5(N0KSY) | SOLDER PAD | J17-5 | 744300 5 A RESISTOR VALUES REQUIRED FoRk DWG. NO. ARE | 19 119 144 [Lmur41CN NAT 060140
J146(N0453) | SOLDER PAD | U116 | 144300 = A PROGRAMED £ Wil DEPEND ON CUSTOMER BEQUIREMENTS, : Cegoe0 q
J14-T(NOIAB3) | SOLDER PAD |PI5-4 | 744300 5" ITEMS 69 £ U USED IN. ACCCRDANCE WITH cusToMe = 040661
JW4-B(NOVES) | S0LDER PAD [ 4118 | 744300 5 REQUIZE MENTE AND/c SPECIFICATIONS, Fal _zmmu
J14-9(NOW4E3) | SOLDER PAD [JI1-9 | 744300 s A AFTER INSTALATION OF 1TEM No 48, soLDER ~ 624005
Ji410(NOI83) | SOLDER PAD | PB-2 | 144300 5 EYELET I\ AACE. gg ;g:t:ﬁ:ﬁg;ue CAPACTITOR 1SMED 20V | SPRAGUE | 028572 «
g 02MFD 021580
J14-11 (NOI483) | SOLDER PAD [JIT-Il | 744300 k) 36 [C330CI05MSUICA 1WFD S0v_|KEMET | 029940
J14-12 (NOI483) | SOLDER PAD | JIH2 | 744300 5 5 35 |1500476X900682 47vr0 6v_[sPrAGUE | 028704
J14B(NOWE3) | SOLDER PAD [JTT-3 | 744300 3 . | 34 |1500476X302082 47MFD_20v | SPRAGUE | 028726
- - B 33 11500336X9020R2 A3MFD 20V | SPRAGUE | 02860
JM-14(NQK4g3) | SOLDER PAD df;_l_g z:::gg 9?/4" 32 |1500226x901582 22MFD 15V | SPRAGUE | 028594
J7-7 744300 | P 30 |§st3an ~033MFD J00v [ IMB | 020045 7
Jir-10 744300 [PB-| | 744300 84" . §
SIS 144325 PIES ] 744300 Bl ; ; gg Bosce IR R R mgl 60
" - 0213
PAD A(NOIAS3) | GOLDER PAD | Jib-l | 744400 9,, I_| 27 [72PRIK POTENTIOMETER 1K BECKMAN | 627134
PAD B(NOI83) | SOLDER PAD |Jit-2 | 744400 6 4|4 |76 [72PR10K POTENTIOMETER 10K BECKMAN | 627415
PAD C(NOI483) | SOLDER PAD [ U163 | 144400 3 25 |T2PRSK "POTENTIOMETER SK __]BECKMAN | 627325 a
24 |RNSSD1003F | RESISTOR 100K _1/8W1X CORNING | 625811
23 _|RNGODGERSF €6_50_17aw 1% 624043 I
2 22 |RN5506042F 60.4K_1/8W 1% 625750 i
. 2 4022F 402K ©25673 N
] 2002F 20K 625505 N
o[ oo | | 1002F 10K 625270
18 B661F 8 66K 625233 “
17 || 82siF .25 625209 3
= SHKSIO CAPACITOR LOIMFD KV 021570 3 AT51F 475K 624879
= 1261P-1 RECEPTAGLE 6 PIN X_| 246012 15 2001F 2K 24481
— | 74 102062103 _|PIN, MALE X 44400 14 1501F 1.5K 624399
=3 1625-3RI___|RECEPTACLE 3 PIN X 46275 ofmli31 § jo00F 1K 624299
583773-4 12 POSITION DIP. RECEPTACLE] AMP 248732 . 12 |RN5506190F 6190 1/8W )y CORNING | 624181
[N 02813 |CON PASS FILTER FEC ] !1_|RC326F101K 1000 1 10X |48 _ 606175
1 O [0a029 |PROGRAMMABLE RES. CHIP | FEC 10_|RCOTGF2420 24K 17an 5% AB [ coa33s
2 BAND PASS FILTER FEC 9 |RN60D2551F 2 55K 174w 1% CORNING | 624580
17 1 17 |« us RCO7GF391K 3900 1/4W 10x|AB 602312
(18 [ 1B us [: 105K 1 MEG.§ 602792
AR |A/R] 46410 [er1PLET BERG ] i AT3K a7K 602636
|| 65 [41.375%0,250T22_ |JUMPER 1. 30% Sq. EL. | Seemst 223K 22K 602588
. ] 4 |SST1 PANDUIT 184750 211214 103K 10K 602540
AR|A/RE63 ALPHA 4 | 4 02K | § 1K 602372
I T A P MOLEX 744325 {RCOTGF4TOK | RESISTOR 470 1/4M 10% A 602180
19 [Mael TERMINAL (NALE) MOLEX 744300 - |N01«3A PC_BOARD
)TI — [vem|  pnr o, | DESCRIPTION uFR CAT.%0. 1 [ — [nem]  eanvwo otscawTIoN M A | e e spec  Joxr svw)

LIST OF MATERIAL

Figure 7-2. Parts List
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O ??? ] | 512 1156 FEMALE_PIN
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NOTES:

1

SCHEMATIC REFERENCE D2817

INSTALL STANDOFFS ON COMPONENT SIDE OF
BOARD AND SOLDER ON TRACK SIDE ONLY

SG301AM AND LMT48CN ARE INTERCHANGEABLE

DRILL & SHEARING INFORMATION CALLED
OUT ON 3RD SHEET OF NO1158

ALL STANDOFFS MUST BE SOLDERED SHUT
ON TRACK SIDE OF BOARD.

Figure 7-4.
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Mark-Space Bandpass Filter Board Subassembly
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NOTES

1 SCHEMATIC REF 02814
2  UNLESS OTHERWISE NOTED DRILL MOUNTING HOLES
NO 55 ( 052) DIA & INSTALL 46410 GRIPLETS
& N0 .68 (.031) DR
W NO.30 ( 128) DR. - 7 PLACES FOR ITEM 2

A\ INSTALL ITEM 2 ON COMPONENT SIOE OF BOARD &
MOUNT ITEMS 3 & 4 AS REQUIRED ALSO SOLDER
ITEM 2 TO BOARD

4. DO NOT (RMP CARS ON RC. BOARD.

A
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e

o ¢
LF

1
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- AS REQUIRED FOR ITEM 11

Figure 7-5.
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R1,2.3.4.5.6 3 17 RNSBDT8TOF | RESISTOR 7870 1/4W 1% | CORNING] 624332
1.2 F) 16
5.6 z 15
3.4 2 14
Al.2.3.4.5.6 5 3
R1,2.3,4.5.6 3 12
312 2 412 2 712 2 [ 2122 2 {7122 11
R1,2,3.4.5.6 3 R1,2,3,4,5.86 0] |
€34 c3.4 2] c3ca 2 | c3.ca 150D224X901§A2 _CAPACITOR .22MFD 15V
5.6 5,6 2 | cs,c6 2 | c5.c6 1500395X9024B2__CAPACITOR 3.9MFD 20V
1.2 Jer,z 2 | ci,c2 2 [ci.ce 150D155X9034B2 CAPACITOR 1.5MFD_35V
7.8 7.8 2 {cice 2 Jcice 2] cr.ce 5835Y5U2032 | CAPACITOR .O0ZMFD 25V
AR AZR /R AZR) AR 46410 GRIPLET
7 7 7 WASHER NO.2 SPLIT LOCK | SST 404861
7 7 7 192 BANANA SWITH
T 7 7 2188-14 STANDOFF. cTC 683842
1 1 1 NO1159 F.C. BOARD FEC
200 BAUD 150 BAUD, 1 45750 BAUD §0/75_BAUD Tren | neoo]eantve Sescmrrion o Nl EAT Ol
-5 -4 -3 —2 =1

Dual Low-Pass Filter Board Subassembly

D2813G, Sheet 1

b

T



) / ; : ) o oo T S S )
i i ) ¢ 1
. Hy | 3
1 i ' % /
E3 i
300 BAUD
RI23ASE 6 “© RCO76F332J | RESISTOR 33K 1/4W 5% 01384
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Figure 7-5.

D2813G, Sheet 2

Dual Low-Pass Filter Board Subassembly
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JUMPER TO BE INSTALLED INB"POSITION FOR FREQUENCIES GREATER THAN

g
: NOTES : 3500H2.  CRYSTAL FREQUENCY SHOULD NOW BE 180X TONE FREQUENCY
{ 1 REF SCHEMATIC D3094 Y1 - MARK CRYSTAL IS 900 TIMES MARK TONE FREQUENCY FOR ) .
/A ORILL INTEGRATED CIRGUITS NO 68 (.031) DR TONES LESS THAN 3500 Hz, 180 TIMES FOR MARK TONES
g DRILL NO 68 (.031) DR INSTALL ANSLEY RIBBON CABLE " '::::E:R:::'A‘in‘;"s:; TINES SPACE TONE FREQUENCY FOR
g DRILL N 85 ( 052) DR FOR GRIP.ETS TONES LESS THAN 3500 Hz, 180 TIMES FOR SPACE TONES
DRILL NO 38 ( 101) DR CRYSTAL HOLDER & TRANSFORMER CLAMP GREATER THAN 3500 Hz
/6\ DRILL NO 52 ( 063) DR MALE STAKE PIN & TP'S IF MARK AND SPACE TONES FALL ON BOTH SIDES OF 3500 ‘Wz, SEE “
[\ DRILL NO 43 ( 089) DR FEMALE STAKE PIN ENGINEERING FOR ORDERING INFORMATION

DRILL NO 11 (.181) DR STANDOFFS
JUMPERS SHONN ARE FOR STANDARD BOARD

CRYSTALS AND JUMPERS ARE PER CUSTOMER SPECIFICATIONS
(CRYSTAL FREQUENCY IS 900 TIMES OUTPUT TONE FREQUENCY )

BELOW 1MHz ORDER,"SL" CYT CRYSTAL,HC-6/U CASE, RESONANCE
SERIES ¢ 01X TOL AND INSTALL R31, R37, C5, AND C8

CD4000 SERIES INTEGRATED CIRCUITS REQUIRE SPECIAL HANDLING
DO NOT REMOVE FROM SHIPPING-CONTAINERS UNTIL INSTALLED IN BOARDS

FOR OUTPUT FREQUENCIES FROM 3500 Hz TO 4500 Hz, USE ITEMS 57, 62 & 63

ITEMS 31,32 & 33 ARE STANDARD AND SHOULD BE INSTALLED UN!
OTHERWISE SPECIFIED BY THE WORK AUTHORIZATION. Less

o
°

B B b

Figure 7-6. Tone Keyer Board Subassembly
D3095D
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H
i

12FRI03-1C
12FR392-1C]
1 5. MAX. - 5008
02400 2_CASE - HC-6/U 4. RESONANCE - SERIES 6. LOAD CAP.-32pf
T FREQ TOLERANCE ¥ 005X 3 CUT - AT T g
02400 2 CASE - HC-6/U 4 RESONANCE - SERIES 6 LOAD CAP -32pf
WIRE_JUMPER ALPHA
58 |24 | se064 EYELETS Iu.s.
AN 1 | owisseld
56 | 1 | 100F401524
(55 | 4 | Wo3-103e7 |
54 R62-3ET
=2 404861
51 404010
50 6010-16 CLAMP 184450
49 1246-12 STANDOFF Igs 683182
[ T-00-7122_| TRANSFORMER UTe 765009
a7 8000-AG3 | SOCKET AUGAT | 3085520
3 223694 TRANSISTOR 080470
a5 2N2907 TRANSISTOR 080522
Y] CDAO30AE__| INTEGRATED CIRCUIT 061240
e COAOL8AE 061210
D a2 COADI6AE 061195
a1 COAOLSAE 061190
[%0 CD4013AE 061185
39 CO40LIAE 061180
E WOC1003 06044
E LMT41CN 060140
36 IN4002 ] 040550
35 | 4 | INo14 040238
34 | ¢ | 1500226%90. 028594
3% ON-19-562J | 026885
VN4 DN-19-821J 026735
31 IMD-1-153J 024506
30 JF820Z5F (021270
&{ [z T2 Teoorionc 922500
28 12 . 602636
27 835X5V5022 021480
26 T2PRSK 627325
(25 RNGOD5621F 625036
24 3012F 30 1K 625
25 |2 4992F 49 oK 625720
22 | 1 AT52F 47 5K 625702
21 | 2 2612F 26_1K 625595
20 |2 1962F 19 6K 625487
96 1822F 162K 625468
2 1742F 17 _4K 625450
T002F | 10K 675288
16 ANGOD1210F { RESISTOR 1210 1/4W 1% JCORNING {624086
15 RC20GFATOK | RESISTOR 470 1/2W $108 _[AB 604175
RCO7GFATIK 47K_1/4W_$10% £02636
563K 56K
3T3K 33K 602612
1 103K 10K 602540
10 472K 47K 602492
332K 3 3K 602468 |
102K 1K 602372
80K gen i 602204
RCOTGF220K | RESISTOR 220 1/4N $10%__ [AB 60213
NO13438 PC_BOARD FEC
meu [weao]  eanrmo ORSCRIPTION ) ey AN el I Fioen e

Figure 7-6.
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Figure 7-7.
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NOTES -
1 SCHEMATIC REF. D2961

2 UNLESS OTHERNISE NOTED DRILL ALL HOLES
NO.SS ( 052) OR & INSTALL 46410 GRIPLET

INT CIR 'S REQUIRE NO 68 ( 031) DR

@ Np 58 ( 052) DR

A NO 51 ( 08T) DR
@ NO.43 ( 089) DR
) NO 49 ( 073) DR

& NO 38 ( 101) OR
© NO 30 ( 128) OR

E NO 11 ( 191) OR

- S PLACES FOR ITEM 37 AND

11 PLACES FOR ITEM 34
8 PLACES FOR ITEM 32
4 PLACES FOR ITEM 33

6 PLACES FOR ITEM 25, 4 PLACES FOR ITEN 35 &

2 PLACES FOR ITEM 11

4 PLACES FOR ITEWS 27 & 28
2 PLACES FOR ITEM 26 AND
8 PLACES FOR ITEM 36

3 PLACES FOR ITEM 30 AND
4 PLACES FOR ITEM 31

A INSTALL ITEM 37 BEFORE ASSEMBLY.

INSTALL ITEMS 32 & 33 (STAKE PIN) BEFORE ITENS 30 & 31 (STANODOFF)
& ITENS 10, 11 AND 56 TO BE RAISED 1/8 ABOVE SOARD PRIOR TO SOLOERING.

e

Figure 7-7.

\ .
g ; t | . 0 $ ) i i i
)
i
/
&0
]
=0
(37
A 56 | FRESYSYOR Y000 1N 108 | A8 606175
%52 WASHER, NO.6 FLATx1/64 T 404891
.54 1A/ [ 22 GAWHT WIRE _____IALPHA
(53 | 3 TRANSISTOR INSULATOR METAL CRRFT 080850
(52 [ 2 CHOKE 2.2 Wi [MILLER | 760025
S11 ) | SOLDER LU ISMITH 1 242756
50 | FIBER WASHER SMITH | 404963
49 NUT_HEX 6-32x174 AF. SST 403035
a8 NUT_HEX 4-40x1/4 _AF 403030
a7 NUT_HEX 2-56x3/16 AF 403010
46 WASHER 6 SPLIT LOCK 404895
45 '404880
K 404816
43 404861
42 404359
41 [ 5-321.1/2 BH 404385
40 4-40x1 BH 404246
[59 [ 4| SCREW 2-56x3/16_BH SST 404010
36 _[A/R [46410 GRIPLET
[37 | 5 [2331272-1__| WINT INSERT 247065
EX KR EYELET
35 | 4_|2059 EYELET
34 [11 [s-6064 EVELET
3|4 [Wo3-102ET__| STAKE PIN FEWALE T44555
[32 [ s [ne2_3e7 STAKE_PIN WALE g 744550
31 | 4 [1246-11 STANDOFF cTc_ 683168
130 |3 [1246-9 'STANDOFF 683140
[29 |1 1251.06-30-140 CONNECTOR CINCH 241625
[28 | 1 16020-28A CLANP TAUGAT, 184487
(27 [ 1 [e018-63a | cLawp AUGAT 184470
[26 | 1 |werzs TRANSFORNER TRANS _INb . 766223
[75 | 1 146206LFRS-64pC_ SITCH sw/cR | sp » S10
24 |2 [inaT834 DI00E [ 040819
23 IN4004 OI00E F 040872
.23 | 4
’i_ 172723 INT CIR héd 5604;9
21 IT41CN INT CIR NAT 060140
[20 |1 Jansoss TRANSISTOR RCA 080550
ERE 2290 TRANSISTOR Mo 080469
18 | 4 [enzeze TAANSISTOR NAY 080467
17} 902386050 CAPACITOR 2300MFD 50V__|SPRAGUE | 023590
16 | 1 Josermse1ToT SSOMFD 75V |SANGAMO | 023464
(15 11 Jre-1307 SOMFD 50V |SPRAGUE | 023348
10 0-501 SOOPF_1KV___|CAL 021210
(15 |1 [635X5V05022 | CAPACITOR _OOSWED 100V _|ERIE
12 [T2PRZK POTENTIOMETER 2K BECKMAN | 627210
Ahrty F ESISTOR 8200 1N 10X A8 606375
/A [15] 3 a0 6K 5X OHWITE | 622272
K2 T4T2F 14 7K 1720 1X___|CORNING | 624375
2 RN6001002F 10K 1/2W 1% CORNING 625288
T IF 4 02K 1720 1X___[CORNING | 624760
3 K T 7K 1740 10K ___|AB 602432
602372
602012
602420
ARl I TS o

Parts List




&

No £5( os2) DR
10 PLACES

No 49¢.073) bR 7
8 PLACES

No. 28(. 140) e

2 PLAcES

TRACK SIDE

No. 55(.05°2) DR

7 PLACES .

FI

O

REFr ScHeEmaric C2367

~/ Assy T 65V TMRES5L
te8y TMRITY?

r80v rmMaI78

seoao
SCOH7 - gssy
Seo g ~3 A5y
7 %
1
Q)
4 P 4 8

v
7
N/
| I

Figure 7-8.
L & - 5 35

Optional Loop Power Su
C2324

pply Board Subassembly
D

28 111 1 WASHER, 6 INT TOOTH SST 404893
27 10 |10 10 | 46410 GRIPLET BERG
26 2 2 2 1275 125 FUSE PICO LITTLEFYSE 368110
25 1 1 1 SCREW 6-32x5/16 BH SST 404369
24 1 1 1 ]1246-15 STANDOFF CcTC 683224
23 1 1 1 | B2075 HOLD DOWN CLIP FEC
22 2 066HL301T10PB CAPACITOR 300MFD 100V | SANGAMO 023398
21 2 RC42GF103K | RESISTOR 10K 2W #10% AB 608508
20 1 T™M-2178 TRANSFORMER TI 765678
19 1 TM-2179 TRANSFORMER TI 765679
18 JA/R [A/R| A/R] SST1 CABLE TIE PANDUIT
17 2 2 2 NUT_HEX 4-40x1/4 AF SST 403030
16 2 2 WASHER NO.4 INT TOOTH PHOS . BI 404878
15 2 2 WASHER _NO.4 FLAT NI.P 404876
12 |2 : SCREW 4-40x5/16 LG FL HD | SST _ |UNDERGUT | 404202
13 1 1 SCREW 4 -40x1" BD HD SST_ 404246
12 1 1 1 SCREW 4-40x1 3/8 LG FL HD| SST 404265
11 1 1 1 | 8706 SPACER SMITH
10 2 2 2 11300-10 STANDOFF CTC 683462
9 2 2 2 | PN46N 062 |FLUSH NUT PMP. 403575
8 7 7 7 ] S6064 EYELET us
7 8 8 8 |2059 EYELET STIMPSO
6 2 2 | 066HL581T07$6B CAPACITOR S80OMFD 75VDC SANGAMO 023464
5 4 4 4 | 1N4004 DIODE MOT 040572
4 2 2 | RC42GF682K |RESISTOR 6 8K 2W 10% AB 608585
3 1 | TM2856 TRANSFORMER TRAN ]Nq 766290
2 1 1 1 | Cc2368 CHASSIS FEC
1 1 1 1 | NO829B PC_BOARD FEC
ITTEM] REQ | REQ|reco| rartno DESCRIPTION M en | AT EEC RIS FINISH $PEC  |cKT Svi
3] 2| -1
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UusE
A2 ® R AN @ 6 6 & a =
w12

/ 1
p ) g ) . \
) O, O, WITH SWITCHES ENERS/ZED
-" BBBBHEBBBBE  wsewrs wu swow m TwesE Je e0 |~
WITH SWITCHES ENERGIZED J1o SIX POSITIONS e0v8 |3 ]
INSERTS WILL SHOW IV THESE : 2
THREE POSITIONS ES
. . x
o , 5
Y s2 53 s+ ss se s7 [ . =
{©) o ol [o ¢ 7 CE) CRE) CEEE) CECN o . Ri
S o ¢ c ¢ c o o o c o 3 o o N l,®\
o o o_o e _ O o _ o o__O © 9O o o |_| LA [ ] QS
,_J n & <2 .y
& @ o
3 3 % %
Vi
Y
Ksi 3
® OO
7 [ 1410-4 SOLOER LUG SWITH 242704 i
A A A A INSTALL SWITCHES-/| 27 [A7R] 2089 7 | EVELETS S o
@250\ 40 40 Ao 4o b S © @ SO Gl saae oo =
A@ N ON TOP 25 | 6 [1010-2 TERMINALS cTC 683090
24 |10 | 2331272-1 | MINISERTS AMP
DRILL AND TAP Sl ‘_.___ 247065
a8y Bo&713 23 | 3 | M93-102 | STAKE PIN. FEMALE B AN 744555
SNITCHES MOUNT 1716 ABOVE BOARD INSTALL SCREWS 22 [ 6 | R62-3 STAKE_PIN, MALE a:w:mx’ 744550
FROM BOTTOM, 21 | 1 | RC32GF122K | RESISTOR 1 2K IW 10X A8 606401
20 | 1 | 2426560 | RESISTOR 560 W 10% SPRAGUE | 622112
19 [ 1 | RN6OD6BIIF | RESISTOR 6 81K 1/4W 1% |CORNING | 625089
16 | 1 | 60873 METER FEC
NOTES 17 | 1 | 60829 METER
1 REE SCHEMATIC D3096 16 [ 1 [82050 SWITCH COVER
Phivitayepnn T e
A\ DRILL NO 60 ( 040) DR ANSLEY RIBBON CABLE INT 82072-12 | KNOB, ENGRAVING
A\ DRILL NO 11 ( 181) DR STANDOFF 1 31
[\ DRILL NO 55 ( 052) DR MINISERTS & GRIPLETS T 10
A\ DRILL NO 49 ( 073) DR 2059 EYELET T ~s
A\ DRILL NO 43 ( 089) DR FEMALE STAKE PIN =
A\ DRILL NO 52 ( 063) DR MALE STAKE PIN ! -
9 RESISTOR 1 WATT AND ABOVE INSTALL 1/8" ABOVE BOARD 3 -
10 DRILL ND 60 ( 040) DR ALL STANDARD COMPONENTS — 1 4
A KNOBS ARE INSTALLED AT FINAL ASSEMBLY LEVEL\ NOT AT PC 5 1 3
ASSEMBLY LEVEL  USE ITEM (CONTACT CEMENT) TO ATTACH M,ﬂ 1 ] 82072-13 | KNOB, ENGRAVING FEC KR -2
eosclioline s 38 [A/R| 46410 GRIPLET BERG M\ "2 | 1 | 820721 | KNOB, ENGRAVING
37 [AR CONTACT CEMENT N 11 [ Noi3aa PC_BOARD FEC
AD\ ON J0BS AFTER 73542 CHANGE AMHZ TO LIMIT AND USE ITEM 39 TR u1~‘——;&ns. 54 GA WHITE STRANDED —ALFWA rew [ntan]  rant o Stacaenon WATLOR [ WATCERE 0N | g | emaen vt Jon sem
35 [ 2 WASHER, NO 4 SPLIT LOCK | SST 404880
N SCREW, 4-40x5/16 BD HD | SST 404203
332 SCREW, 6-32x 1 178 BD HD | SST 404422
32 [A7R[ se064 EVELET Us
31 | 1 | 100F401S2AQ5 FLEX STRIP 2° § ANSLEY | 366001
30 | 1 | 100F40152A10 FLEX STRIP 2" 10 ANSLEY | 366008
29 | 1 | 100F40152AJ2 FLEX STRIP 2° 12 ANSLEY | 366010
W e [ war o | “ Oascmpmon oy e geee | eman Fouaw me ey

Figure 7-9. Front Panel Switch Board Subassembly
D3097C




-3 12 1] 10] 9 8 7| -6]-5 4 3 -2 1
59 | [PSSDCENIF [RESBTOR 685K hw 5003 | 675061 &
58] IRNSSDISIIE I 191K %y 624479 ST W
1 RNS5DI761 18K 1757 x
RNSSDIO0ZE 00K 625770
z3 T e AT TR Coas :
D " L
1A |I6 ! oS i 5% [RNSSD3742F 314K A 625667 | W
s 1 52 | IRNSSD23IZF PENLA 6255 €
2|e—{Ed= is 5 ] 50 5504751 475K 624819 | © 5
3la o f14 3 K] | 50 | [RSDIZ72F 37K W 1% 625346 T
alo{0s |13 4 3 49 | IRNSSDIBIT T.68K D 5161 A
A 2 5509761 976K P 25751
5|0 o2 5 2 yi [RN55DI692F 169K Vi 25435
alm 0 fn 6 " 26 [ [RNSSDIOSIF 105K /,_|5C003 | 624302
; 45 | [RN55DI40ZF 14K W [+ |CORNING]| 625358 A
7|8 |10 7 10 1 RN55D5901F 59K 1 625045 D
° 8 9 i 43| |RN5SDS490F 529, 624164 E
fLati®o A 42 | [55DZ3I2F BIK 625565 W 5
i Zi RNEB04Z1F 442K 624827 AT
| %0 RNSSDT00IF K v 62429 B
| 39 RNS5DBB7IF 87K |, | 625236
| 36 | [RNGBDBABIF 48K 24679 G
i 37 RN5505240F 4 s 24144 H
1 36 RN5504021F | RESISTOR 4.02K 1/4N 1% _ |CORNING 4790 H
T 25 RESISTOR 2 00K 1/4W 1% 624481 D
1 34 [RN55D4991F RESISTOR 4 99K 1/4W 1% 624891 A )
1 33 RN55D2491F RESISTOR 2.49K A/4N 1% 570, L
1 32 [RNS5D6041F RESISTOR 6.04K 1740 1% &, D
1 31 NS503011F | RESISTOR 3.01K 1/4H 1% 624613 2
3 30 RN55D5491F [RESISTOR 5.49K 1/4W 1% CORNING 625025 A& H D
3 20| IRN5504421F [RESTSTOR 442K 1/BW 1% 624822 E B & -
3 28 | | RN55D2741F [RESISTOR 2.74K 1/8W 1% 624589 D ALG
3 27 RNS5D3321F |RESISTOR 3 32K 1/4W 1% ORNING 624641 A& H D
3 26 | | RN5507680F 7680 1/4n 1% 624231 E B &H -
3 25 - RN55D)651F 1.65K 1/4W 1% 4. Is] A& G
3 24 RN55D6651F |RESISTOR 6.65K 1/4W 1% 25095 A& H 0
3 23 RNS501502F 15.0K 1/4W 1% 625377 E B &g H
3 22| | RNS5D3321F 3.32K 1/4W 1% 624641 D A& G
3 21 RN5S5D4531F 4.53K 1/4N 1% 624835 A& H ] e
3 20 || RN55D1401F 1.40K 1/8W 1% 624365 E B &H
3 19 RN55D2261F 2.26K 1/8W 1% 624542 D A& G 3
1 18 RNS5D3321F 3.32K 1/4W 1% 624641 E
1 17 RNS5D2321F 2.32K 1/74W 1% 624550 H
3 16 RN5504991F 4.99K 1/4W 1% 624891 A& H D
1 15 RNSSD2741F 2.74K 1/8W 1% 624589 B
3 14 RN55D2491F 2.49K 1/4N 1% 624570 D A&G
3 13 RNSSD5231F 5.23K 1/4N 1% 625014 A& H D
3 3 12 RN55D3013F 301K 1/4W 1% 625996 E BaH
3 11 RN5502611F 2.61K 1/8W 1% 624582 D A& G x
& FOR RESISTOR POSITIONING SEE COLUMN MARKED Z1 & Z3 3 1 RN55D1002F 10.0K 1740 1% 625270 A&H s}
IN BILL OF MATERIAL 3 RNS505111F 5.11K 1/4 % 625010 E B&H
3 RNS5D4991F 4.99K 1/4 % €24891 0 A& G
2 FOR SPECIFICATIONS SEE INPUT BANDPASS FILTER SELECTION 3 RN5501$32F 13 3K 1/4 % 625343 A& H ]
GUIDE A0521 3 RN5505]..11F 5 11K 174N 1% 625010 E B & it 3
3 RN55D6651F 6.65K 1/4W 1% 625095 D A&G =d
g EEEINE EEEES e RNS506651F 65K 1/4W 1% 625095 £ B et
3 RNS5D8251F _25K 1/8W 1% 625209 '] ARG
0 2 RN55D1652F |RESISTOR 16 .5K 1/8W 1% CORNING 625433 ARH D
zlz 2|2 2 2 z 2 2 2 2 2 1 800032 16 PIN HEADER SPEC_ST 248107
HEY ST N T O R A P P TR R R T T T otscmeTIon Sl Rl T s =

LIST OF MATERIAL

Figure 7-10. Input ;fActive’f]“?sandpass Filter Assembly
D4029J, Sheet 1
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-16 1630Hz 850Hz 1185Hz TO 2815Hz
-15 170Hz 140Hz 340Hz TO 510Hz
-14 1585Hz 850Hz 965Hz TO 2550Hz
-13 1420Hz 850Hz 1330Hz TO 2750Hz
-12 1270Hz 850Hz 375Hz TO 1645Hz
-11 1100Hz 850Hz 1350Hz TO 2450Hz
-10 1050Hz 850Hz 975Hz TO 2025Hz
-9 900Hz 850Hz 1250Hz TO 2150Hz
- 8 1500Hz 1400Hz 3000Hz TO 4500Hz
-7 750Hz 650Hz 850Hz TO 1600Hz
- 6 1100Hz 1000Hz 2000Hz TO 3100Hz
= 5 1000Hz 850Hz 1500Hz TO 2500Hz
- 4 950Hz 850Hz 950Hz TO 1900Hz
-3 500Hz 425Hz 765Hz TO 1265Hz
> 370Hz 340Hz 630Hz TO 1000Hz
-1 300Hz 170Hz 500Hz TO 800Hz
FIL NO. + 3dB BANDWIDTH MAXIMUM SHIFT USABLE FREQUENCY RANGE
NOTE:

1. ASSY DWG. D4029
2. SCH. DWG. D3738

Figure 7-11.

AO0S521H

Input Active Bandpass Filter Selector Guide




NOTES: Q
1. SCH REF C3308.
2y ‘Q
2. UNLESS OTHERWISE SPECIFIED DRILL %b‘
ALL HOLES NOS5 ( 052) DR. & INSTALL A || IS
46410 GRIPLETS.
R ¥
<
[ ]

%
WNO.60 (.040) DR. 6 PLACES & INSTALL a_
—IN400S

1068 ¢ 0313 OR.- 6 PLACES & INSTALL I.C. INTI 4 —— N TP LAACES

ANO 30(.128) DR. 4 PLACES & INSTALL STANDOFFS. 7‘/,03,0[4(’[5
3 INSTALL STANDOFFS ON COMPONENT SIDE &

&
RS
N a@@§§ %
SOLDER ON TRACK SIDE. A Q o
A\ J06 1.c. LEADS. @ @
A L] 'y
Q

5. AFTER PRODUCTION TESTING, SPRAY ENTIRE P.C. BOARD
WITH HUMISEAL TYPE 1B-15. DO NOT SPRAY BANANA
PLUGS .

Figure 7-12. Optically Isolated High Level Neutral Keyer Assembly Drawing
C3240D



4 17 SCREW _2-56x5/16 T&C 404020
4 116 WASHER _NO.2 SPLIT LOCK SST 404861
2 115 | 2 | a10020 INSULATOR ROSS 080836
4 1141 4 | 2188-12 STANDOFF CAMBION | 683840
131 4 1192 BANANA PLUG SMITH 463

1 [12] 1 ] aN35 INTEGRATED CIRCUIT GE 060448
1 [11 [ 1 ] 2Nsa16 TRANSISTOR MOT 080889
1 |10 [ 1 [ 2N3439 TRANSISTOR MOT 080566
4 9 [ 4 [ 1N4005 DIODE GE 040594
3 8| 3 ] 1N914 DIODE MOT 040238
1 7 ] 1 [ ob-302 CAPACITOR 003 MFD 1KV CRL 021390
1 6 | 1 | RC20GF334K| RESISTOR 330K 1/2W 10% AB 604890
1 5 | 1 | RCO7GF154K | RESISTOR 150K 1/4W 10% AB 602708
1 4| 1 ] RCO7GF103K| RESISTOR 10K 1/4W 10% AB 602540
1 3| 1 | RCOTGF271K] RESISTOR 2700 1/4W 10% AB 602288
1 2 | 1 | RCOTGF220K| RESISTOR 2201 1/4W 10% AB 602132
1 1] 1 | NO1452 P_C. BOARD FEC

REQD | iTem [recn|  parT no DESCRIPTION LI [CR A
-1 STD LIST OF MATERIAL

Figure 7-12. Parts List
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APPENDIX FI
OPTIONAL FILTERBOARD

Due to customer requirements, the filterboard documented in
the following pages is now available for use in the Model
1200A and the Model 1273. Filterboards D2818 and C3916 are
plug-in interchangeable.
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J 1B s e 18 -9 |- | [-n -3]-14 [s e |1 (e | -9 |-
CENTER FREQ (2] 3B2.5 |4UL1.S | 552.5| 31,5 225 60'[-5 75 148751157 WIS 1742.5|(871.5 {19175 | 1991.5|

-74 | =75 | <l |-77 |25 |29 | -20 -3

22X HU2.5| 7501575919 L11.5| 2162 5| 2841.5 | 2932.5) CENTER FREQ Hz

BANDWIDTH (H2)] 70 | 70 | 70 70 |0 | O | 6 N 70 1o |1 10 1 | 70 Qo | 70 7 | 70 | 7O | 70 70 | o 70 BANPWIDTH H=
(6T STAGE. T i 7 16T SeE

FULE CF (HA) | 3437 |478.6| 512, | 5105 | L83.5| 8.5 | B53.5| 928.4- 10254 11084 |1192.4 | 1218.412:3 4] 1448.4 | 158,410l |1103. 4 | 1168.4| w154 | 9504 20034 2128.4| 2054 |2795.3 7552 2] 41633 15533 303 1173.3(2808.3] 2693.3 791 2| PRLE CF Me

r29 BILK JSAK | BILK [B09K | B09K| 309K . 201K [20IK | 294K |294K |794K | 287K[Z8TK 287K 260K 180K |274K | 274K |2uT¥. | 267K | 20K, |7l X, |255K |755¢ 7am e |zeaw |2aar [mse. 237K 237K |222K |282K | r2my

R4 PRLK |374¢ | Dok [B09¢ 209K | 209K 201k | 201K | 294K |294K [294K | 281K 28T | 267K 120K 1760€. |214 ¢ (294K |2 [2eTK Ak |2k | TEEC 255 249K [1IK. (243K | 242K 737K | 737 732K [ 222K, mao ]
RZ® 14.0K | 13K | 9.2IK| 806K | 0.98K| 04K 5K | 5. 11K | 4.75K [4.32K[4.02K | 374K | 2.57K 382K 310K (30K | 2.8k [ 2.6TK [2.55K [2.49¢] 2,37 2. 20| 215K | o1 | 2.0€ |1.90K] 1.6TR | 1.60E] 1 aBE] 1. 9AR L.G3K 162K Rze

B2 F3.TK | 10K | B8TK | T.50K | 6.49K] 570K, 51 K | 464K 4.42K][4.12K | 3,82K] 3.48K | 3,520, 3.09K | 2.67K | 274K, Z.0IK 2.43¢| 2.32¢| 2. 20K | 21K |Z.0K | 13iK] e 178K 127K 178 | TR | 1,69 1.6k 12ek] 1 BF =2 D
R (POT) K | K K K] IK K[k 1K |500L| S0 EOO!LfEOﬁ{l:’_ﬁ_)i.:L 3eAR 800.21 5001|5002 5002 | 500.2| 500|500 | 50001 | SUOSY 50012 26C..2| 002 | 20042| 20052| 2004 | 202 |7 s . Rz (POT

WP sTiGE ) ! | ZND Liaee

i ; ]
POLE C.F (H2) | 23.4|448 7 | 5228018, [104.0 | 7891 | 874.1 |950.2[1044.7 [iZ9.2 1214.3 129035 | 13653 1460.3] 155,31 1039.4]1724.4 | 180%.4 |1674.4] 1979, 4|2004. 4| 214742722 4 2519, 4| Aok Z429.5|1514.5|259.5| 27445 7025 7204.5] 19995 BpLE <k Hz

ZERD CF (H2) [ 205,68 2895 [473.5 |651.8 | 0423| T | 8.5 |890.2 | 981.0 | 106%.6] 1150, 0| 12355 1310.3{ 14054 470, 1 | (575, 1uo0| 17448 629,814 7 [1999.0 | 2024 0| 2109, 5| 7254.5] 2l o Alecr 25942026193\ 764, 3( 1243, 2|2924.7] 2680 cF He

RZ0 1OK 107K [107K {I0TK. 107K [105K |I0BK | 105K [105K [I0BK |02k 'lcmc 102K ;IO’LK 102K 10zZK |10ZK |10Z¢ [100K [100K [100k [100K [100K 1661 [0k | 97.0k| 9768 | 97el]95.50 953K 92.3953K ! RZO

P2 ok 1o fiowe [107K 107K [108K [105K | 105K [ 105K [i05K [162K (1028 oK. H1O2L (102K 102K |102K | 102K | 100K 100K | 100w, | 100K [100K | 10k 1ok | arck 1.6 970K 95,20 9524 35K | 952K =
Riz 123K] 10.7K | 9.09%K| T.8TK| 0-8IK| 6,04 5.4 4.99K] 464K [4.32K | 4.0¢ K, 3.74K | 348K 332K 2.09K] .94 K| Z.8K. | 2.61K| 255K | 2.43K] 2,52 | 270K | 215 7 | 2:0% 1807 LBZK| LT4K | LK | 1.63K] 1 K] RIZ

Ri9 127K |10.2K | 845K] 7.20K | 0.34K| 5.0IK| 4.99K| 4.53K [ 4. 57K |4.0TK [ 3. 1K | 3,46K |3.24K | 3,01 | 2.67K | 2.G1K | 2.55K) 2.45K | 7.2 | 200E | 212 2.0K.[1.91C & 2| 174K |18k 1760 | oad LR T ezl SAK] o ER 219 ]
Rz 182K | 137 | 1 OK [ 9.09K| T.68K|6.SK] 83K | 5724|416k [4.52¢ 4 72K 1 3. 357K B3I BuIGK (2.94K) 214K | 2.0IK | 2,49 23K | 2.20K] Zo15k] 2o ] 196 ek 178K . &0 | 1.82K [1. 74K 1.09€ ' 1.z F] 15A i

R4 (P w [k e [w [ ® [w W [« [s60a]soaasacn] 502 50 [S00.2 | 200.2| 5002 | 55642 | S |B00m| S001L| Sst]ee - [ 5t |Bel 7m [ Ten Taon O, 200:1[25" | RA(PIT)

RS (PoT) ® K | w [k [ [ [Tk K |B0o.2is00.2 500.02| 50022 | £00-2{500.2 | 500z | 5002 | B00.2 800, 500.7| SOAYE062| BV [ ¢ Sor 2 w6 | 200 |20 Do weo. e L] Ra(PpT)

2RO STE _ i L | BRD STAGE

POLE C.F (WD) |399.2 |484.4 | 590|054, | 739,71 | 6248 | 09.9 | 994.9]1079.9]116:5.0 | 1220 [1372.01470.0 | 1605.0 1590.1 16751 | 110, | | @451 |1930m | 2015.1 | 2100 1 12160 2710,1 2225) 4402|2325 20 .2 |2evs 2] 7180.7) 2BUS2 BC.7| 20707 FRLE oF Wi

ERD C.F (Ha) |4M.4 | S580[(AT.0 | 176.3810.8.|895.4] 9%0.0 |1064.1 [ 149.5(1734.3 [ 1219.1 [1404.0 | ueB.€| 157.7 [ 158, 4| 1743.5 | 1628.4| (914 | 9962 20852 2162 [7255.1 [o0mt 2473.0[2508 0] 7592.9] 26775 | 2L [tBH1. 8] 2bez. 80 Bfioz T | gems oF, iz

Ri4 100K | JOOK. | 100K | 100K, [ 100K [ 102K | 102K [ 102k | 102K | 100k | 100K [1ooK [ 100k | ook, | 100K | 100K I00K. | 100K | 100K |I00K. [10CK | 100K | 97.6K] 97.0K| 97,ci] 95.2¢]om.=1] 9m.2¢]9.5¢ Fs.2K|0. 3¢ | 9mik (=Y .
) 0K | 100K | 100K 100K | 100 | 102K | 102K | 102K | 107K, 100K | 1eok. 100K 100k 100K [ 100K [10OK. [100K | 100K | 100K | 100K |100% | 100E |97.0K] ar.cK|a7.ce| 95z om ok el oo 95.3Koz1K] 93K g .
R 1ZIK | 10.0K | 45K T2K| oA 5K | 5L 481K | 447K | 442K | 3,63 . K] 3.4K | 2.74K] 2.01K | 2.61| 274K | 20K | Z.49K | 231K | 297K | 221K 2.1 | 2,50 ekl 187K ] 1 7ek] 1L74K | 69k 102K | 158K Rz

Rib 5K | 252K 8.00K| 0.BIK | oAk | k| hTDK| 4,04 | 422K | 292K 3.57K[3.4K |2.10ic] Z.94K] 2. 6K | Z.01K | Z.49E 2B N T 2K 215K(2.05K | 1. 90K 1.8TK| L. | 1.2 [ 1eed| V74w | .o 1.62K] 1,68 1.54K 15K | Rito

RZ = 8.06K | 0.98K] ©.19K | 549K | 4.8TK | 412K | 432K [ 4.01L | 3.65K] 3.4K | 3.74K] 2.01K]| 2.61K| Z.41K| 2.65K| 242K, 22|22 [ ZAK | 2,0K [ 1.91K | 1.82K] 174K | 182|118 1. (K] 1,62 K| G2 1.54K] 1.5 [1.47K] 1.43¢ R 72

€ () KW e [ KOJ K| K] IK | s002) 5000) 50042 500-1] 500.2] £00-12{ 500.11| 50012] 50012 |500R | Soca| 50052 | B00R] 5007 |00 500 52| ecoii] Tl Zoe s 20 ... | 2002 200 Doosz| 2052|2002 R _ (RdT) L
R7 (A7) (4 4 13 K K 5000 500.2| 5005 S0051] 500.%| 50051 |=002|500.2 | sco.n | =002 | 5c0a [ scoa 5000 0032 | 50052 |500.2 | 200:2] 50052| 2002 | 2002 | 2002 | 700 . | 20052 20012, zﬁoﬂ. 20052 20s7| RT(RPT)

4 STAGE. . 4TH smaee

CENTER FREQ(Hd 4224 | 501.1K] 592 |677.0| T 98469 9219 [1016.9 [1101.9 [1806.8]/711.8 | 1556.8] 1441.8] 15766 1oll. & 1708, 17818 1800, 8] 19518 | 203008 2171.8| 22008 719 & 5108|2401 B[ 254 -5 2221821168 2801.8| 7884829718 5056.8] cENTER FRER, W
220 LT¥ |Z1AK | 214K |280K | 700K | 22K | 280K (274K | 214K[ 774K [274K |24k 20K 2K |21 |27k 261K |20 201K |295€ 295K |49 K] Z29E | oK |2 743K | 737K |237K (222K | 232K |226K | 220K | gm0

R3 ZUTK [714K | 774K |280K | 280K ] 2.8k | 200K | 274K | 274 K| 274K [ 274K (274K | 274K |2t [ 267K [207K |2k | 20k |z |255K | 2eae | 40K |79 |2aa e 2K | 243 [737C [z [zork [ 732K |22k | 220k | B

©47, It SK| 953¢| 8.06K 15K, | 624K | BIT6K] 5.22K) 476K [4.42K |4.07K] 3.83K] 3.57K] 3.32K] 3. 10K| 5.01] 287K | 2. 4K | 2.6IK | 2.49K| 257K 2,208 2,212 2.1 2050 196K 1ok | 1.ezef 178K | 1.74k| 1ok |1.0z€[ 158 gaz

(=2 WLOK [ 909K | T.LBK | 6ulK] B.TK| 523K] 4.LAK] 4.53¢ 412K |2.63K 3.51K] 2.221] 2.00¢| 2.94K] 2.74K | 2.GK. | Z.42K 2BKZ2IK 0K |2.0K | 1-AK | 1.87K] 1.7eK | 1.87K] 1,794 1.74K] 0ol 1eezk| .88 .54k 1.47¢] maz ~
RE(RETY K F o P [w T |k [sonlecon|scos ecow|Ecorn| 506 5001| eoo.z] soon| soar] seosz] 5000 50| BEOC| 50042 500.2{ 5COK. | 2002|200 12| 200.2] 20022 | 2002|2002 | 70502 | 20057 Rm (AT

Figure FI-l. Filter Schematic
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A A
33 |34 | -35] -36] -37 |-38] -39 |40 |41 [~42]-23[-44][-45[-46]-a7]-48]-49|%0 [ 5 [ w2 [ 93 |54 |55 [ [ %7 [-%8 [-59] 40| -6l | 62 [ -63 f‘f‘&
CoeR e 7425|1575 | 500 | 700 | 900 1575 |2000 |2106 | 2125|2425 [2975 | 1825 [2116 | 2580 2700 | 675 | 1122|2425 |40 | 6% |20 | 160 | €34 | 2458, 1303 | 8103 | 1260 | 2130 | 1500 | 208 | 207 | 77 | cewew Fren W
BDWIDTH Hz | 200 | 2001 400 | 400 |400 |400 |a00 [400]200 200200 [i50 [150 100 100 |/00 | 100 [400 100 [ 100 [200 |200 100 | |00 |400 | 400 | 400 1400 | 400 14p5 | 425 | 00 | mANDWIDTH W=
VAT STAGE 16T STAGE
ALE C.F 330,15 | 1480.35]304.245] S02.0f[ 700.802]1373.211798. 37 |1898.27[2023.6412323.562573 5(174893 |20988H25727.18 264117824475 074.31{2223.01 39978 | 70381 | 199869 | 199876| 2289.19 | 240%18] 110244 19012710795 [1928.24]1299.04] 199¢.3g] 20503 1226.4 | PBLE cF Hz
R 16K 124K | 95.3K[B0.6K[72.2K|ad K [61.9K [619K[113 K [110 K [107K [150K [147K [200K 196K [237K | 232 K[GOAK [ 261 K | 257K | UK | HBK | 209K | 200K | 66K | 69K [GAIK [G1IK [649K [ 432 K | a2k [422K | R29
R40 N8 K | 124K [95.2K80.6 K[73.2K[e4.1K 619 K[€1 TK[1)3 K [11OK [10TK[ 150K [ 147 K |200K 186 K [237K |2TZK[GOAK 261 K | 237K [ 13K | UBK | 205K | 200K | 665K| 619K [6B.IK [619K 649K | 432K | 432K [422K | a0
[ 2.05K|532K[158K [7.53K[681 K[328K[2 67 K[2 55K 37K |2 1K [1.69K]|2 74K[2. 32K 191K 1.8zK| 59K | 453K 25K | 1ATK | 6.04 | 243K 0K | 21K | 2K 442K | 295K |442K |249K [ 37K | o | 239K | 392K | #28
R38 182K |3.01K | 154K [9.0% K[ 34K|3.24K;2 43K|2.32K|2 IS K|1 82K I S8K|249K|2.05K 182K 174K 536 K[ 4.2ZK 13K [133K | 549 | 25K | 274K | 18TK | 174K [4.12K | 226K |4.22K [2.26K [ 348K | 2 5K | 2.1K | 3.6%K R28
R (POT) s000 [s00all K 1K |1 K |5002 5002|5008 5000 500% 2004150005000 Z-"Oﬂ 2000 | K 8045002 | 1K VK | 500Q |500Q | 5002 |500R |500R [5002 [5002 {5002 |5000 |g000 [5002 |5000 | R2(PBT) -
2P STAGE i i ! X - | 2ND srae )
POLE C.F Wz |738052[1529.91 |319.659| 588.279792 778/1474. 2 RO0.96 2001 27[2077.16 237135 2927.941789.26'213442 25%.51 2676, 24| 116012 |232709| “7A873 825897 2052 15 |1651.79 | 2316.4B| 24365 | 1200.4%|2004.28] 1177 27 |2031.37 | 139879 | 2000,00| 20¢2.08]1287.36' ROLE cF Wz
zERD O He [222751|158).34]201. 462|367 615]596.443]186.85 1601.56)1699 72/1915.46 (22193112762 81 |1666.96 2015942472 5 2692.411771.221|017.97| 218 7716 | 746386 189057 | 149277] 223269 235259 924.781 | 1702.677| 302B02| 7292 | 425 |97 94 |2025, 9% 956,27 2Ev0 </ Hz .
R0 43.2Kk|43.2K |24 9K[23.2K[22 6K[2I K [21 K |21 K |40.2K]| 40.2K]39.2K | 536K §T-3K, 768K 75« | 825K BobK[205K [8ASK [825K [40.2K |402K [%8K [768K | 215K | 21K | 215K [205K [25K (14K | mak |127K | 20 =
(1] 4z 2k|43.2K [24ak|23.2K[226K| 21K [21 K |21 K [40.2K[40.2K|39 2KISS6K 52.3K 768K 75K B2.5KBOEK 207K |BAGK BESK 402K |402K |7%68K |768K | 215K | 21K | 215K |05K | 29K |74k | WAk | 127K | R20
RIZ 2.05K |516K |12 TK|[825K|6.04K[3.24K[2.55 K| 2 43K[2.3Z K[2.05 K[ 1.65K] 2.6TK[2 26K[ 187K 182K 5.62K|492K[20°K | 13K | 59K | 237K | 2.94K] 21K 119K | 402K | 243K 412K | 237K [ 348K | 243k | 232K] 340K | RIZ
RI19 176K [2.94K |12 | K[7.68K[5.62K]3.01K|2.26 K[2.15K|2.05K[I 78K|[1.54K 243K 2 K |/ 78K 16IK|S 1K 4.12K (182K [1RAK [536K [ 20K | 267K [ 182K " 1.87K | 374K | 215K [383K [ 20K [316K |25k | 21K | 324K | R19
Ri3 2.05K (374K |44 2K[20.5K[12.4 K |4.53K[3.32K|3 0IK2.49K|2 | K |} 14K [2.87KIZ 26 178K " 1.82K 6.5¢K[4.64K1249K [ 194K [665 | 2.49 [332 | 2K | 187K | 634K | 309K |GAK | 30K [49MK 226K * 245K | 6OIK [ 3D
R4 (PT) 50005000 |1 K |1 K [ | K 50005008 | 5000|5000 |5000 200 2 5o0q| 500|200 2o 1 K| g00a|T0R | 1K K [s00@ [500% [5002 | 2002 [500R |500 [500R %00 [50R |5000 | 5000 | 500w R41PoT
RS (PoT) 200050001 K [ 1K [50049 |S00n]50 R|5000|5000 2009 2000|5000 5000 2020 zoon.1 1K [Sooaf200Q [ 1K | 1K [500Q 5002 |500Q |2002 |500Q |500@ |500R (5002 (5002|5000 | %000 |500Q | R=(PETY
3RV STaGE i 3R0 STAGE

TOLE C.F. Wz |61 |6l 60571413 |76, 744|180.07)660.26 [2086.81 [2187.09 [pieq a6 | 2470.15| 3020.3% 1858 86| 2207 [peozit z7zza|any.sev|ue7.52 2512 83 |42 344 [BTE105 |2144.94 |ITAA.GI | 2362.86| 248208 138677 | 213009136362 zzw.l_af;aas 0779|2081\ 1%.04 | FPLE CF e

IERD .. We [0636.75(1190.58]1076 84{1242.99]1421.82 2062232476352 575 123538 2652 [32C0.5)1115.2 32344 26|2691.3¢ £811.26 190,06+ 1238 22269515 |521.62 |967.23 [2328.26/1930.46 | 245).54(257.43 | 1800.16 | 257804{1T7EM18 |2604%8(1962.63 2n¢e.05| 212094 248818 | 2ERO cF, He :»n
Ri4 M2k A2k 6.5 Kl akliszk [i8 7 [19.0 K |19 K [38.3K 38 3K[38.3K| 511K |5LIK | 78K | 75K | 748K 76.8K 194K | 75K |76.8k |383K [38.3K| 75K [ 75K [187K [ia1k [B7K [1AIK [187K |ak |17ak | 102k | e "
RS 12K [412K |16 5K [17.4K 182K 187K 1.1 K 191K [38.3K[28.3K[38 3K|511 K [51 K| 75K | 75K | 768K[768K[191K | 15K [768K|383K |38.3K [ 75K | 75K | IBTK [IAIK [ 187K [ 1K 187K [jax | mak | lo2k | RIS =
R 7K [2.94K|845K|6.19K[4.87K|24K |2.32K[Z 2IK[2 21K [1.9¢ K [\.58K [2.41 K |2.21K] 1 87K 178k | 5:36 K|4.22K | 191K | 15K 549K [ 226K [ 274k [ 285K [ 196K | 3.40K][ 221K | 357K [245K [30IK [ 299k | 23ex | 2.8k |RZ> z &
Rlo 181k |2 Ak [.87K[5 16 K[a.64 K [2.67K [2.05 k| 196K [ 196K [1.BTK] ) SK 2. 32K1.91 K 17¢K T igax | 427K [ 29z k] 182k [ 1K [499K | 2K | 249K [178K [ 182K |3.24K | 19ek | 332K19IK [28K | 215k [ 2.05K | 255K | RIo ‘?}
R22 isek 21K [2 15K|215K |21 K |1 78K [1.54K |1 SK|1T8K|I. 58K 133Kz K [1.82K|1.62K. 1 58K| 4.12K[2.32K] 2000 | 1K | 1K [500Q [500Q |5002 |200Q |500Q | 5000 |500L |5000 | F00R |soq |so00 | 5004 |Rw

Ro (Per) 200015000 || k|1 K |5005 5002|500 2| 5002|800 2200 2| 2002] 50002 [Soaq | 2002 |200a] | K | sooq] 133K |G98K [422K |I82K | 2K 178K [169K [ 162K | 19K | 182K | 147K | 182K | 205k | 2% | 124K [ RZ2(POT)

R (A1) 2000|5000 | 5000 5002|5060 [200 0| 2002 [2009| 20002000 [200 0] 5000 [2000 | 2000 | 2002 | 500R] 5000/ 200@ | 1K [700% [2002 | 500 | 2000 |2002 | 5002 | 2000 | 5002 | 2000 | 2002|5000 | 50002 | 2008 | R7(RATY

AT STAGE. | 4TH STAGE

CENTER FRER Nej7620.61[1670.82| 713.052910.17]108.65(17 8184 [220 58230875l2227 382 527.743077211901. 12| 2251.4412631.031 2751.02| 126.L3 )76, 16 | 2604|3684 | 01,239 2202.36, 1802 4612391.04{2511.03 | 151006 |230877{14817.12 233572| 1706.6 | 2039.47 2092.671940.13 | CENTER. FREQ, vz

&30 07K 13K [ar.2K [442K]4e.6kaa ak]|s1 1 K[5L1K[loz K [1oZ K[100K 137 K 137K 191K [ 187K [2ZI0K]| ZioK [51IK | 200K 200K | 102K [I05K | 196K (191K 48nK|5LIK [487K | 5LIK 499K a0k 422k [ 267K | 20

[ 07K | 15K [412 K |44 2K|46.4k [49.3K 510 K 511K lozK |102K[100K [137K [137K[191 K | 187 K |ZIOK| ZIOK | 51IK | 200K | 200K | 102K [105K [19%K [191K [487K|5LIK | 487K [5LIK [499K] 422K [4eak | 267k | &=

42 LK | 2.87 [681K|536K[a 3zK[2 14K[2 21K |2 | K |215K]1 21K |1 58K|2-55K[2.15K [1 82K |1.7¢ k| 5.25K|4. 12K [ 182K | 107K |5 36K [ 221K | 2.67K] 2K [191K [k | 21K | 324K 209K | 28K | 297 | 2.30x| 2.49¢] méZ

3z 182K | 2.61K[6.19K[4.75K[4.12 K|243K 1 96 K [1.82 K |91 K [1.82K]| 1. 47K[2.26K]I AIK 174K 165K | 4. T5%| 3.83K] 174K | 102 K |487K | L%6K | 2.43K] 1.78K | 182K [294K | 182K | 301K [1.82K [25%K | 21k | 205k | 2ok | =2z

RE(AETY 200015000 | 1 K |1 K_|5008 |5002|5000]5000] 500Q| 2000 2000 5000 [§000 2000 [ 2ooa| | K [§o0fj2000 | 1K | 1k |5002 [5002 | 5002 | 2000 |5008. | 5000, |500K [5000 |5002 | 5eng | 5002 | 5002 R8 (RIT)

Figure FI-1. Filter Schematic
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355] 66 |67 [ e[l nT72]a3]7a [7s[% | -] m] -m] 60| & | 62| 63| 84] 85 |-86|-87 | a8 -89 =90 | 9/ |-92|-93|-94 |-95|-96
CENTEE. FRED. 1| 2428 | 21025 |15 | 1965 | 1615 | 1765 | W% [ 1575 | TS0 [900 | 141 | s | 980 | 180 | 1650 | 1850 | 980 | 1070 | 1080 | Rao | 722 rie s oeo (200 B 20 500| 7002550420 | 540 | cenrer Frea. Hs
BAOWIDTH We | 7700} 70 | T {120 | 120 | 135 | 125 | 240 |20 130 130 100 Tlo [ 130130 | 130 | 130 [ 100 [ 100 | 250 | 250 | /30|/30 |750| 250| 250|220| ‘20| 120| 200 | 85 85 | BANPWIDTH Hs
14T STAGE. 18T STGE.
ABLE T.F 20727 | 214691 138194 M24.081754.1 | 171652 1546.55] 1443.71| 2293.37]1034 2 [834.285] 136A24 734,24 914245114, 17 |1584.07(1784.04]%23 341 1819.2) [354.78] 181353055, /55°9./1|534 36/074.03 693.56193348[430.66 |34 a2, [2448.56]371 158 407.061] PoLE CF He
) 314K | £50K | %AK | BEK | 182K | 9K | %K [S31K |9B.7K BIK [187K | 18K | 174K | 163K | 237K | 215K | 102K | 953K |1824|/78K | 105 K] 100 K|95.3R[93.1K | z00k |\env. |'OK | 201K | 287K | 29
RAO 27.4K | 280K | 309K] 182K | 182K | 5K | KoK [q3.1K [BB.7K 221K | JenK | 182K | 174K | 169K | 23TK | 21K | 102K | 953K | 15241178 X | 105 K[/100 K | 953K 93.1K| 200 \91K_{HOK | 301% |287K| Ra0
R 2.32K | 226K| 346k | 2.49K| 2k | 28K | 09K [3.32K| 21K A 2K | 523K | 432K| 30K | 267K | 523K | 24TK|SHK | 26K |4.53413.5745.7¢ k| 4.53K| 281K |2 494] 111 [UeBK| 196K |12 TK |9.76 K | 2B
R26 24K 2K | 324 k] 2.86k | 249K | 255K | 2.97k|3.09K [1L.BTK fa. 287K | 475K | 4IRK | 2.8K | 243K | 464K | 243K | 453K | 2.43K | 4. 324 3.324|5.23K|1.22 K| 2.6/ K| 2 26 K10.5¢ { 7-15 1.87K [12.4K [9.31K | R28
R (0T) 5000 | 5000 | 5000 | 500 | 5000 | 5002 | 5002 |S00.2|5002 B0@ | 1K _|5002 | 500 | 50| |K | 500| 1K | 5002 ]500.2|500.2] / K [500]500~]500 A1 [ W€ |200A] Ik IK__|Rz(PBY)
20D STAGE. : ZND STAeE
PRLE C.F. W |2240.6[2166.1 | 1401 [1956.61]1786.5¢) 175291| 1562.821151]. 35 | 2362.55] -39 139127 | 156132 {948,512 1148.74] 16 19.0611919.15 [956.02 1846.4101.46(1879.52]1093 45{/3.93 54 896.5¢41137 93|, 753351999, W67, 177 |ooT-361[2502 41 1398.937[519.244 | RRLE cF. W=
IERD C.F. BE |IT921% 262|157 164233 1472841311,62 {2154 27 (965.334]767.006 30n.01 {14787 [B4c.257] i0442e|i512.82| I712.27|875.62|M63.23]834" 990.168)1288.61\18./7 | 95191/5¢3.38)/801.42 |574 223 |569.01 [2938.91 [335.428 453 579] 2ERO 2 Ha
R0 121K JUoK | WK |66FK|6aTK] 5IK | P9k 316K 09K [634K[634K |804K | 77K [¢3.4K [63.4K [61AK |61AK | @00K | 787K | 39K [324K [c244 [¢.9K | 54K |33 2] 55 74| 527K |ddak A3K |39.2K| 00K |97 6K | =20
P 121K | UoK. | 3K | C69K 665K | 59K | TIK [31.6K [30.9K [63.4K [63-1K [80.6K | 87K [c24K [624K [619K [619K | 806K|187K | 34K | 324K [c3.74 [6/9K | 374|33.0K| 32.27|30.9% ba.9x f Ak [392k [ 100K |97 6K | R21
R 26K | 22K | 248K 249K 267K [ 2K | 30k [316K [2.05K [A53K[5.49K | 3.48K | 309K | 5.11K | 4.22K | 30K | 267K [ATK | 26IK | 475K | 29K | 4724 |45 4| 5. 36K] 4. 24| 2.74K| 243K o.2¢ 15| 9k 121K f9 3k [ Rz
9 1AIK | 196K | 36K | RAUK | 243K ) 249K | 28K |294K |LTBK [422K [SHK |3.24K | 207K | 464K | 392K | 274K | 243K | 453K | e 3K | 453K | 230K |42 4 | 324k 1874 1020|249k 2./ 10k o] 82K |1 5K 6 87K | 23
R13 324K | 21K | 348K| 249K | 2BK | 287K | 324K|402K (221K [499K |6.65K | 365K 26K | 5.9K | 453K | 26K | 27K [ 5.49K| 261k | 649K | 294K [4.87 |3.834| 7.874|5.60/ | 3.074| 2. 77 41 15:4K{%-53K | .96K L16. 5K 11 BK | =D
R (POT) 00Q | 700L | 7002| %02 | 00 | %02 | %00|500.0|500.2/5000 | 1K | 5002 |5002 | 1k [5008 |s004 | 5002 | 1K | 5008 | 5000 5000 [5002|500 2] / 4 [500.4|500n 500 ] 1€ |1 |200] 1k | 1K |%alre®
R (rEv) 5002 | 5000 | %000 | H0R | 5002 | 5002 | 5000 [500.0/500) /K | /K | 500a 5000 | 1k [ 1K [s00a[sooal 1K [sooq| IK |scor| K |500A| 1K LK [500n[500n| ik |1 |500n| ik | 1K [e=(reT)

BRY SWGE - BED STAGE
POLE C.F. Wz |25725 |21ma5¢143347]e0i2.28]842.23] 181553 1645 51632 01| 246313 |1128.99 ﬁzs.m 1437.65| 60171 10025, 7|167%37|1873.45(1002 42| 1eR2.TB|\133.69 | 1195.55 1159.02) 19542501318 _{1254./1 /8754|2569 s [esap ) 259519 |436.433| 558,71 | FLE <F W
KD C.F Ha |3289.04226021 149981 | 2119.9 |1950.23) (937,77 17683 [1BBO.61|2723.271249.83 [10SL.5 [igpm.92 | 697,54 [1130.75 [1329.32 (179731 |ae.77) 1004 40| mee.07 1301 8522294512726 775,22 17 1245 281149908 | 270, 49| 2748 5050 7] 354107 2776 6 |521.445(639.596| 2ERD CF. Ha
Ri4 107K | 107K | 0K [634K J649K [576K | 576K [29.4K |29.4 K [SAK [SaK |78k |8k | 52.4K| 59K | 59k | 59K | 6.8k | Tk 304K | 309K | 59 4|59 K |30./K|30.1K [30.3K [ 309K |sn.ck |59.0k |28 3K 200K [20.9K | 24

RS 107K | WTK | WOK [634K [GAIK | 576K | 570K |29.4K [29.4K [59K |5aK | 7%8K [m.ek |s9.ak] 59K | 9K | o9k | 768K | 68K | 201K | 309K |59 K |59 # |307K | 30.1% | 30.9K] 30.9K] .6K |50k |38 3K [90.9K [20.0K | ki

7o) IBTK| 221K | 34K | 237K | 261K | 267K | 294K [294K [196 K [4.32K[5.23K[ 332K | 301K | 475k | 4.02K | 287K| 255K | ADTK | 2.55K | 422K | 2.4k [4.20%|3.30K|a.75 4 | 383K 2 62 K| 2.2 K] 9-09K]551-| 187K | 1K |8.66K|RZD

Rio 178K | 196K | 3.09K | 215K 237K | 243K | 261K |274K 1.82 K |4.02K |4.64K | 309K |27k | 453K | 374K | 2.6 | 232k | 453k 230k | 402k | 25K | 3.924]3.00 K| 453k | 3574 | 232K 2.05A[8lk fo-17% |1 74K |10.5K |8 06K| B0

R2z Lo7K| 182K | 287K | 191K | 20K | 21K | 226K |I96K |ISK |3.24K]|383K | paK | 2.43K | 357K | 309K | 22k | 2K [383Kk | .05k | 261K | v02K | 36K |2.c/ |28 K |2 43K] 1.78R | 177 7 5.2 453K 154K | 732K |6.04K|R22

Ro(Por) 2000 | 5002 | 5002 | %002 [5000 | S0a | 500500012002 [500 | 1K | 5002 | 5002 | 5000|5000 | s00a | 5000 | 500 | 5002 | 5002 | 5002 /50052 500.2|500.2|5002{5000[500n] I~ | ¢ J2oon] 1K | 1k [Re (rETY

&1 (RoT) 2002 | 7004 | W0Q | 5002 | 2004 | 02 | 5002 |500.2 | 200-52/5002(500-n | 5002 | 5000, | 500 | 5¢92 | 5008 | 5002 | 5002 [ 5002 | 5002 | 2002|5002 |£00.A|50052 |500|500~ |200A| 1. |scolZ00] 1K | 1K R7(PRT)

aTl SUeE ] _# ] 4TH sAcE
CeANER TREIN2785.9]2218.21 | 1493.24) 2046.3 | 18%6.32| 18540 1604.07170B.56[2558.15] 1166 1 |966.706] 14001 |1636.09 1046 46 [1246.58 1116, a8)1916.4% 1031 2 [1921.07 |rz0B.88020001 /9.6 /4752|089 08 |1328.72148.23| 2/88./2]5 %121 |bkgs3 [£52.27]443.751 | 593,445 caNTER FRER. W2
=) 28K | 27K | 234K | 169K | 174K | 154K | 194K |7B7K [TBTK |16 K | 162K | miok | 210k 162K | 162K | 162K | 158K | 210K [ 205k | ek |62.5K [ 1624 /s2 4 [80.4r|B0cH|B25Al025 7 I5AL 53k, {102 K [243K |249K | k2O

P 28K | 204K | 834K | 169K § V14K | 1aK | B4K 78K [TBTK JI62K JI62K | 2iok |21k | 162K | 162K | 162K | 158K | 21K | 205K |e0.ek | 825K [reok 162 # [60.cx|80.6 k825K [Sas Almak IS8 [102K |243K [249K| R

213 VK | 215K | 330K] 237K 299K | 261K | 287K [2.8 K |LBTK [ 412K [4 93K |agpi | 204k | 4.64K | 3.83k] 2.8k | 2.99k | a.04k| 249k |02k | 232k [2.00# [7.00% | 402 % | 3.5 % | 249K 22/ K [Rs8]e34K | 52k |0.5K |B.25K | RAZ

e32 ..., 162K} 191K [ 309K | 21K | 232K | 237K | 24K [2S5K|LTBK |392K [4.75K |30k | 267 | 432k | 3.65| 255k] 220k | 4,42k | 220K | 370K 21K |383K|3.01K 422K 34K |22/ K | 1.96K Bk [5.76K] 1 74k | 10K |60k | R22Z

RB(R0TY 2002 | 5002 | 5000 | 5002 | 5002 | F0OR | 5000 |500.0 20025000 |500.1 | 5000 | w0 | 5002 | 5002 | 5002 | 500% | 5004 | 5000 5002 | 5002 [500.2[500.7 5004|500 5001 | 5000 C LIC 2004 1k | IR Ra(RIT)

Figure FI-1. Filter Schematic “
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St

o7 | -98 [ -99 |-/00 {-101 | -102{-103 |-104 |-105 |-106 |-107 |-108 |-109{-110 |-11] |-112 |-u3 |-114 |-I5 |-]16 -7 -8 |-119 |-120 |-12) |-122 |-123
CENTER. FREQ. H21620 |1140 |2/25| 29251660 |2140 {1075 (1925 |1300 1700|1415 |1585 2100 | 1900|2125 |2295| 1700|1800 |2200 | 765 |1445 (425 | 935 |2425 | 1575 | 1100 |900 CENTER FREG. Ha
EROWOTA Wz | 85 | 85 | 260 | 260|200 | 200|200 [ 200 [150 [150 | 135 (135 |70 |70 120 |120 |0 |70 |70 |/0O [100 |I00 | 100 |150 |I50 |150 |150 BANPWIOTH H=
16T STGE. 14T STeE
ALE CF 576.83 |1696.82| 1995.42|2845.19|I558. 38.64974.112 B23.69 [1224.06{1623.961346.59 1516552064 4186 4.42] 0511664431164, 42]2164.4] [714.4151394.26]314.401|804.35412348, 86 |1498.9% 024,14 1824.24 RILE CF Hz
B9 255K | 255K |88.7K 6451l116K||l3.3K 124K| 115K 158K 154K |174K |169K [287K|294K|ITEK [\TA K |301K |294K |280K [243K [226 K |26]K |23TK [143K |I54K |[6) K |I65K R2)
R40 255k | 255K |88.7¢ |84 51|17 K|N133K| 12AK|)I5K [158K |154 K [1T4K | 169K |28TK |294 K |1T8 K | 1TAK |301 K | 294K |280K | 243K |226 K 261K |23TK | 143K | 154K |16] K |165K R4A0
R2B 3.09K (281K |2¢3x] reax 131K [2.37K] 4.99K |2.61K|392K | 294 K| 2 57K| 3.16K | 2.32K| 2.61K| 2.32K]| 2.15K| 2.8TK| 2.74K 2.2 K |4.81 K| 348 K| 13K |5.49K12.05K|3.22K |4.TOK 5.8 R28
R28 28K |261K (251 | 258/ 284K RIK |4.T5K [3TK [3.65K[2.T4K[3.32K[294K] 2.1K |2.32K|2.1K |1.91K |2.6TK|2.49K|1.96K l6.19 K |324K [12.4K |4.99K | L8OK | 2.97K|4. 46K | 5.35 K] 28
"2 (POT) 500|500 1| 5000 | 200.0.|500.0] 5000]500.0.|500.0.|500n. |500K |500K | 500K |5004 |500.0|5000.|500Q 5004:1!5_00;:. 5000 1k |00al 1K | 1K |500ais00a 5000 1K RZ(PBT)
2P STAEE ZND STAEE
POLE CE W [1599.95(1119.91| anzzt| 2wz, 95411, 75 [092. T11025.7T [1BT1.0) |1263.8T| 1664 19[1382.T |1552.51 [2083.59)1883. 20%.6502264.69]1683.55|182.56 [2183.6 [1a0.794)421. 28 0. 511539, 11{1043.62|863.262 ALE CF. He
2E0D CF. W2 |529.2 [164905|854 2 |20k 7gpa53.05|030.4 BTA-432|I6.42 (14441 [)542.41]1273.65) 1442 s6llo24.68)997.05|2164 8 |1624.83 72415 |2124.51{662.026]1339) [827.0764830.861 [2265.46 141 T.93(945.953]148. 16T 2RO cF. He
R20 931k | 231K |s09x|sa9x Tk [10.1X|h.2K [40.2K [549K | 53.6K [60.4K | 59K [ 110K [1IOK [64.9K[64.9K|NOK |110K |10TK [82.5K|80-6K |B4-5K|80.6K|52.3K |53.6K 54.8¥ [55.2K R20
21 931K |93.1K [30.91| 20.9x40.TK |40.1 K| 412K [40.2K [549K |53.6K |6D.4K| 59K |1OK | 1IOK |64.9K |64.9K HOK [1I0K | 107K |2.5K [80.6K |84.5K |80.6K|52.3K |53.8 K | 54.8 k{55.3K r2l
R 501k | 28K |232K|.654 299K |2.30K|4.T5K |255K |3.83K | 2.87K[3.48K] 3.00K|2.32K [2.55K [2.32K [2.15K | 2.8TK| 24TK | 221K 449K | 3. 4K 121K [5.23K | 2K |3.12K |453K | 5.58K RIZ
R9 274K | 255K | Z7& | nseade1a K |2 05K | 442K [232K 357K [2.61K [324 K | 2 BTK|2.05K |2 32K |2.05K] 1. BTK[2.61K |2.43K | 1.96K |6.04K|3.16K |)I.5K |4.T5K |LTTK [288K|4.29 K|S0BK 29
RI3 300K 288 |zark|razxf43K [2.45K] 5 9K[2.8K [4.42K [3.09K|3.83K [332K |221K [249K|226K | 2.1K | 2.8K |26TK| 2.IK [7.68K|3.57K[IT.4K | 59K | 2K |3.44K|5.23K|6M4K 7Y
R4 (POT) 500|500 5000|200 2| 5002| 5000|5000 |500 15001 |500 0500 0. [500.0 [500.0. 5000|5000 |5000 [5000 [S000|5000] 1K |500a] 1K | 1K _|50al000|500a] 1K RA(PITY
RS (PBT) 500~ | 500 s0aa| 200 2 |500.0| 5000 [1000.0]500.1. |500 n.|500.0.|500.0.|500.1. |500 2 |500.0 |[500.0|5000 |5000. |500a [S00n | IK _|5000f 1K | IK [500450002| 1K | 1K RE(PET)
BRY SHGE BRD STAGE
POLE C.F. Wz |B2.37|IT504 |2682.2 5028 ""4,57[218«51 1861 [1969.81|133.48|133.78[1445.33]15.4 4 R116. 051916.04{2152.31 322.35|M14.01 [1816.03 216,06 [BT. 206))46 7. 6T[446.443| 957.3842459, 71 |1133.25 {932,217 APLE CFE He
IR0 O.F. We |T5.22 |1835.06| e s acra 380 Tal3¢8 08)1312.12 [R154.11 [1472.68 (167068154909 1738.41 2177, 75| 97T.91|2259.6402429.41 {1 T18.02||BT7.94 [227 7.7p80. 8T |1557..851545.92201049. T [2590.72|146.19)1274.221076.43 2ER0 CF, He
R4 90.9K [00.9K |29.4XK|22¢ K [p2.49K 891K |38.3K | 383K [51.1K |51 1K |5T.6K |5T6K |IOTK |IOTK [63.4K |63.4K | IOK [1\OK | IOTK [T6.8K [16.8K | 15K |76.8K|51.1K [51.3K |514K 511K i
RS 90.9K |90.9K | 29.44| 224K |39 49 p8-4IK | 383K |38.3K | 51.1K | 511K [5T.6K |57 6K [10TK | IOTK|63.4K|63.4K| 110K | 10K | IOTK |76.9K [76.8K| T5K 76.8K|51.1K |51 |514K [51.1K s
RT> 294K 274K |z.21k|1.58 1 8.52K [2.20K | 4.32K]2.43K]|3.65K | 2.8K [3.32K [301K |226K|249K|2.26K|2 IK | 2.8K |2.6TK|2.I5K |6.19K 3.32K [10.TK |4.99K | 1.96K | 3.00K | 4.20K [5.23K rZ®
Rlo 2.6TK 249K | 2964 25K 258K [1.95K [4.02K [2.21K 34K [2.55K|3.09K [274K [2.05K|2.26K] 2K _|1.B2K |2.55K | 2.43K| 191K |5.62K|3.01K|/0.2K |4.53K).87K|2.T4K|4.00K |4.66K) Rilo
R22 2 43K|2 26K |zs9x 127 2. 50K || 78K | 2.81K|).1BK |2 74K 215K 261k [2.32Ko1K 2.0k |1.78K|1.18K[237k[2.21K |1.82K [4.644K (2.6 TK|6.65K [3.92K |). 65K [230K [31Z K |3.63K r2Z
Ro(P00) 500 ]300 | 5002 | 200.0.[500 [500 0. [500 1. [500 2. [500.0. 1500 . [500.0. [500.0. [500.02 [500.0 |00 |500.0 [50002 [B00A [5000| 1Kk 5004} K | IK |200A |500015000 | 1K Ro (POTY
&7 (A1) 500 500 2000| 200.01 |00 2| 2000 [500 0. 500 1. |500 0. [500.01 |500.0|500.0. (5000 |500.0[500.0| 2000|5000 |5000 {500 0150045000 | 1K | 5002200015000 (50005002 _7(PRT)
20 STEE. 1 4T STheE
CENTER TR Sldjesza 7834 | 72588 308.0/|1162.49 2242351 TT.85 [2021.4 137685 | TT6 T4 1484 DY654.062135.11 |1935.12|2186.29|2356.28|735.12 |1835.12[2235:T1 816, 2T5]1496. 1| 18.563)86. 211 [2501.£31651.TT|IT6.94 PITT.059) ceNTER FREQ. We
R20 243K [243K | 7.7K | 7.8/ 104X I3k 102K 105K 190K |10k | 154k |I54K |2T4K |280K | 169K |I65K |287K |28TK [2T4K |210K 210K (205K [210K |I34K |i40K [140K 157 K =0
3t 243K [243K | 7874 | 7664 [104K 103K |102K 105K|140K | 140K [154K | 154K [274K|280K 169K [165K | 287K | 287K | 274K |210K |210K |205K] 210K |134K | 140K [140K| 127K (=]
242 2.81K26TK |28« isenp 13K [2.15K | 4.12K 231K [348K| 2.74K|3.24K [299K|2.26 K |2.49K | 2.21K [2.05K] 2.8K |2.61K | 2.15K|5.9K | 3.24 K |/0-2K [4.BTK] 193K |2.92K| 410K 4.94K R4AZ
(=3 2.61K|2, 43K |87 | a7 48K 190K [3-:83K |25k [324 K [249K[3.0K [267k [ 2K |226K[1.06K [ 78K| 255K |2.37K] 191K [5.36K [2.94K|9.53K|4.64K| 183K |2.6TK|3.84K | 4.69K =3
RB(RETY 5007|500~ 5000]200.0.|5000.| 5000150005000 | 5000 | 500K 500K |500K [500.n{5000|5000. 50005000 15000 | 5000, 1K 5004 1K |500.0|200.0]5000|5000| 5000 R (AT

Figure FI-1.
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NOTES
. SEE SEPARATE PARTS LIST PL-C3916

2. REFERENCE DRAWINGS
SCHEMATIC D5336
FABRICATION SHEET | OF NOQ, 1991

3. SOLDER HI BCTH SIDES

4. FOR CORRECT CENTER FREQUENCY, BANDWIDTH
AND BAUD RATE USE APPROPRIATE DASH NUMBER

5. SOLDER STAND-OFFS CLOSED ON TRACK SIDE.

Figure FI-2. Filter Assembly
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5‘.,.",2 FEC PART NO. g:%i DESCRIPTION MFR. | MFR. PART NO. REFERENCE DESIGNATOR ::;} Ic"os‘tl
NO1991A 1 FILTER, PWB FEC __ [N01991A El
625239 1 RES. 9.09K 1/8W SC003 |RNS55D909LF | R36
625721 1 RES. 49.9K 1/8W SC003 |RN55D4992F |R37
028594 2 CAP. 150D 22uf 15V sprR  [120D22X3015 ¢y, c2
029983 8 CAP. .033uf SC139 |BP63096G €3-C10
248617 1 I.C. SOCKET AUGAT (308-AG-39 X1
061828 4 QUAD OP-AMP RAY  [4156 U1-U4
683842 5 STANDOFF CAMB [2188-14 H1
246321 5 BANANA PLUG SMITH [192 H2
627291 1 POT 5K BOURNS [3006P-1-502|R1
624299 1 RES. 1K 1/8W $C003 [RN55D1001F |R35
625270 11 RES. 10K 1/8W SC003 |[RN55D1002F |R34,R27,R17,R11,R18,R24,R33,R43,R10,R25,
R40
625811 4 RES. 100K 1/8W SC003 |RN55D1003F |R26,R41,R29,R45
404861 5 WASHER NO,2 SPLIT LOCK | T&C [MS35338-134f H3
Figure FI-2. Parts List
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