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WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT.
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Do not adjust variable controls on any circuit card assembly.
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CHAPTER 1

INTRODUCTION

Section I. GENERAL

1-1 Scope

This manual contains a functional description and direct

support and general support maintenance instructions

for Buffer, Data TD-1065/G, TD-1065A/G and

TD-1065B/G. The Buffer, Data is referred to as data
-buffer in this manual. Appendix A lists the publications
- gpplicable to this equipment,

1-2. Consolidated Index Of Army Publica-
tions And Blank Forms

Refer to the latest issue of DA Pam 25-30 to determine
whether there are new editions, changes, or additional
publications pertaining to the eguipment.

1-3. Maintenance Forms, Records, and
Roports

a. Reports of Maintenance and Unsatisfactory Equip-
ment. Department of the Army forms and procedures
used for equipment maintenance will be those prescribed
by DA Pam 738-750 as contained in Maintenance
Management Update. Air Force personnd will use AFR
66-1 for maintenance reporting and TO-0O-35D54 for
unsatisfactory equipment reporting. Navy personnel will
report maintenance performed utilizing the Maintenance
Data Collection Subsystem (MDCS) LAW OPNAVINST
4790.2, Vol 3 and unsatisfactory material/conditions
(UR submissions) LAW OPNAVINST 4790.2, Vol 2,
chanter 17.

b. Report of Packaging and Handling Deficiencies.

Fill out and forward SF 364 (Report of Discrepancy
« ROD)) as prescribed in AR 735-11-2/DLAR 4140.55/
NAVMATINST 4355.73B/AFR400-54/MCO 4430.3H.

c. Discrepancy in Shipment Report (DISREP)
(SF361). Fill out and forward Discrepancy in Shipment
Report (DISREP) (SF 361) as prescribed in AR 55-
38/NAVSUPINST 4610.33C/AFR 75-18/MCO
P4610.19D/DL AR-4500.15.

1-4. Reporting Equipment Improvement
Recommendations (EIR)

If your equipment needs improvement let us know. Send
us an EIR. You, the user, are the only one who can tell us
what you don’t like about the design. Put it on an SF 368 .
(Quality Deficiency Report). Mail it to Commander, US
Army Communications-Electronics Command and Fort
Monmouth, ATTN: AMSEL-PA-MA-D, Fort Mon-
mouth, New Jersey 07708-5000. We'll send you areply.

1-5. Administrative Storage

Administrative Storage of Equipment issued to and used
by Army activities will have preventive maintenance
performed in accordance with the PMCS charts as
covered in TM 11-5805-637-12 before storing. When
removing the equipment from administrative storage the
PMCS should be performed to assure operational readi-
ness. Disassembly and repacking of equipment for ship
ment or limited storage is covered in|TM 11-5805-637-12
and TM 750-244-20.

1-6. Destruction of Army Electronics Mat-
eriel

Destruction of Army electronics materiel to prevent
enemy use shal be in accordance with TM 750-244-2.

Section Il. DESCRIPTION AND DATA

1-7. Description

Refer to/TM 11-5805-637-12 for a description of the
data buffer.

1-7.1 Differences Between Models
NOTE
Except where indicated Buffer, Data TD-1065/G
information referenced in this manual relates to the
Buffer, Data TD-1065A/G and the TD-1065B/G
as well.

a. Only the TD-1065A/G containing circuit card
assembly channel unit, CCA19A6A, or the TD-1065B/G
with circuit card assembly channel unit CCA19A6B
can be used in conjunction with central office telephone
automatic AN/TCC-39.

NOTE

Except where indicated CCA19A6 information

referenced in this manual relates to the CCA19A6A

and CCA19A6B as well.

Change 2 11
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b. Functional characteristics are as follows.

(1) TD-1065/G with CCA19A6 provides full duplex
operation for 16KB and 32KB data (4W) or half duplex
operation for 16KB data and full duplex operation for
32K B data (2W).

(2) TD-1065A/G with CCA19A6A provides full
duplex operation for 32KB data (4W) or half duplex
operation for 16KB data (2W).

1-2  Change 2

(3) TD-1065B/G with CCA19A6B provides TD-
1065/G operation (Mode A) or TD-1065/G operation
(Mode B).

1-8. Tabulated Data

Refer to TM 11-5805-637-12 ffor tabulated data pertaining
to the data buffer.
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CHAPTER 2

FUNCTIONING OF EQUIPMENT

Section |I. OVERALL BLOCK DIAGRAM DISCUSSION

2-1. Introduction

This chapter provides a functional description of the
data buffer. It includes an overall block diagram dis-
cussion and a functional system discussion with de-
tailed block diagram descriptions of each functional
element in the data buffer.

2-2. General
|(fig. FO-1)

a. The data buffer is used in conjunction with multi-
plexer TD-660( )/G. This permits the data buffer to
operate with both voice and data signals. The
TD-660( )/G may be used in a six-channel or a 12-
channel mode of operation. The TD-660( )/G mullti.
plexes and encodes up to six or 12 four-wire voice fre-
guency channels into a single time-division-multiplex
pul se-code-modulation (tdm/pcm) channel. This takes
place in the TD-660( )/G transmit section. Converse-
ly, the TD-660( )/G receive section demultiplexes and
decodes a tdm/pcm channel to provide up to six or 12
four-wire voice frequency channel outputs. The data
buffer automatically compensates for either six-chan-
nel or 12-channel operation. If the data buffer becomes
inoperative, operating the data buffer power ON/OFF
circuit breaker to OFF restores relays that route in-
coming signals around the data buffer. This permits
the TD-660( )/G to operate normally with voice and
tdm/pcm signals.

b. The data buffer is comprised of four functional
sections: transmit, receive, fault locator, and power
supply. Both the transmit and receive sections utilize
signals provided by the TD-660( )/G. The fault loca-
tor and power supply provide maintenance service and
power to functional blocks of the data buffer.

2-3. Transmit Section

a. The transmit section receives up to six or 12
channels of diphase data/voice signals. These signals
are processed in conjunction with the TD-660( )/G to
combine them into a single output channel containing
six or 12 channdls of the tdm data and pcm signals.

b. Up to six or 12 channels of diphase data/voice sig-
nals are applied to the data buffer audio filter. The au-
dio filter routes voice input signals to the
TD-660( )/G and routes diphase data to an associated
data buffer channel circuit card assembly (CCA). The
audio filter also serves to reduce electromagnetic inter-

ference radiating from the data buffer. It also reduces
undesirable radiation of signals containing data or
voice information.
NOTE

Each channel CCA has one transmit section

and one receive section. For 12-channel

operation, all 12 channel CCAs are used to

process data. For six-channel operation, only

the odd-numbered channel CCAs are used to

process data.

c. Each channel CCA converts diphase data to bi-
nary data, adjusts the data rate, and structures the
data so that it can be inserted into the multiplexed
pcm signal. The channel CCA then applies the data
(now in binary format) to the transmit common CCA.
The TD-660( )/G converts the voice channels from
the audio filter into a single tdm/pcm channel. The
TD-660( )/G then applies the pcm channel, along
with timing and address lines to the high speed filter.
The high speed filter provides filtering for the pcm,
timing, and address signals. The high speed filter then
applies these signals to the transmit common CCA.
The high speed filter also serves to reduce e ectromag-
netic interference radiating from the data buffer. It
also reduces undesirable radiation of signals contain-
ing voice or data information.

d. The transmit common CCA examines the data
from the channel CCAs to determine mode of opera-
tion (six or 12 channel). It automatically adjusts to
either mode, then inserts the active binary data chan-
nels into the empty pcm time slots from the high speed
filter. This forms a single combined multiplexed data
and pcm channel. The combined channel is applied to
another section of the high speed filter. Here it is fil-
tered and applied to the data buffer output along with
the address and timing lines.

2-4 Receive Section

a. The TD-660( )/G accepts a multiplexed
pcm/data channel and its corresponding timing line.
The TD-660( )/G demultiplexes and decodes the
pcm/data channel. It applies the voice channels direct-
ly to the audio filter. It also applies the multiplexed
data, along with timing and address, to the high speed
filter.

b. The high speed filter filters and routes the data to
the receive common CCA. Here, the data is examined

CHANGE1 21
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for mode (six or 12 channel). After adjusting to either
mode, the receive common CCA retimes the data and
applies it to an associated channel CCA. The channel
CCAs convert the data to the source frequency (16 kb/s
or 32 kb/s) and from binary form to diphase. The di-
phase data channels are then applied to the audio fil-
ter.
¢. The audio filter routes voice channels from the
TD-660( )/G directly to associated data buffer out-
puts. The active data channels from the channel CCAs
are impedance matched by the audio filter. The data
channels are then routed to associated data buffer out-
puts,

2-5. Fault Locator Section

The fault locator CCA provides a means of determin-
ing the operational status of the data buffer. In the
event of a failure, it aids in locating the cause of the
fault. A front panel ALARM indicator lamp illumi-
nates when built-in test equipment (BITE) detects a
fault condition. A front panel TEST indicator lamp is
used in conjunction with BITE features to localize a
fault.

2-6. Power Supply Section

The power supply converts a 115 Vac power input to
+10 Vdc to supply power to all data buffer circuits.

2-7. System Timing

The following paragraphs describe overall system tim-
ing and formatting. Both timing generated by the
TD-660( )/G and timing generated by the data buffer
are discussed.

a. TD-660( )/G Frame Format. illus-
trates the pcm frame format of the TD-660( )/G for
both six and 12-channel operation. For 12-channel
operation, each frame consists of 12 channels. For six-
channel operation, each frame consists of six channels.
The frame length is the same for either six or 12-chan-
nel operation. So that six channels may occupy the
same time span as 12 channels, the channels are ex-
panded for six-channel operation. Each channel in the
six-channel mode frame occupies the same time span
as two channels in the 12-channel mode frame. The
channel bit structure remains the same for either the
six or 12-channel mode frame. Each channel contains
six bits. The six bits comprise a pcm word representa-
tive of the voice information contained in that chan-
nel. The sixth bit of the last channel in each frame
(channel 6 or channel 12) is used as a framing bit. The
framing bit signifies the end of the frame.

b. Data Buffer Control Channel Format[Figure 2-1|
illustrates the format of receive inputs to, and trans-
mit outputs of, the data buffer during 12-channel

operation. [Figure 2-2 fillustrates the format of receive
inputs to, and transmit outputs of, the data buffer dur-
ing six-channel operation. The data buffer format is
exactly the same for either six or 12-channel opera-
tion, except for the number of channels per frame. As
in the TD-660( )/G frame format, each six-channel
mode frame contains six channels, while each 12-chan-
nel mode frame contains 12 channels. The format illus-
trated represents a data buffer control channel, which
is comprised of the fifth bit from 16 consecutive
TD-660( )/G frames. The control channel contains in-
formation that indicates mode (data or voice) and data
rate (16 kb/s or 32 kb/s in the data mode) for each of
the six or 12 channels. The control channel also con-
tains information that controls data synchronization
information in the data mode. Channel 1 is shown con-
taining data in these examples; channel 2 is shown
containing pcm. In actual operation, any channel can
contain either data or pcm. The following discussion is
limited to channels 1 and 2. However, this discussion
also applies to channels 3 through 6 for six-channel
operation, or 3 through 12 for 12-channel operation.

1) Data channel. A typical data channel is shown
iand 2-2 as channel 1. The first four bits
contain data; the fifth bit is used for control channel
functions. Bit 5 in frames 1 through 7 is a marker bit
that makes up a 7-bit word that indicates rate and
mode. A 1110010 pattern indicates a 32 kb/s data rate.
A 0001101 pattern indicates a 16 kb/s data rate. Any
other pattern indicates the voice mode. Bit 5 in frames
8 through 14 is a signaling bit indicating that either a
stuff or a spill operation has been performed. The
stuff/spill operation is a method of synchronization
that permits the data buffer to operate with asynchro-
nous data rates. During a stuff operation, bit 1 in
frame 16 is repeated in the bit 2 position. It is then ig-
nored by the receiving equipment. During a spill
operation, a data bit is inserted in the bit 5 position in
frame 15. This bit is recovered by the receiving equip-
ment and reinserted into its proper time slot. Either a
stuff or spill operation is performed on each data chan-
nel. When the incoming data rate is slower than the
rate required by the data buffer, more stuff operations
are performed than spill operations. Conversely, when
the incoming data rate is faster than the rate required
by the data buffer, more spill operations are per-
formed than stuff operations.

(2) PCM channel. A typical pcm data channel is
shown ifi figures 2-1land 2-2 as channel 2. Al six bits
of a pcm channel contain encoded voice information in
each TD-660( )/G frame. The data buffer recognizes
the voice mode by the absence of either a 1110010 or
0001101 pattern as explained in paragraph 2-b.(1).
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SPILLED BIT — \_ STUFFED BIT (D1 REPEATED)
OR X OR D2 (IF NO STUFF)
NOTES:

ONE DATA BUFFER CONTROL CHANNEL CORRESPONDS
TO SIXTEEN 12-CHANNEL TD-660( )/G FRAMES,
M = MARKER BITS (FRAMES 1-7),

1110010 PATTERN INDICATES 32 KB/S DATA RATE.
0001101 PATTERN INDICATES 16 KB/S DATA RATE,
ANY OTHER PATTERN INDICATES VOICE MODE.
S = SPILL/STUFF SIGNALING BITS (FRAMES 8-14).
S=1FOR STUFF; S = 0 FOR SPILL.

X = UNUSED BIT,

D1-D4 ARE DATA BITS,

V1-V6 ARE PCM BITS,

CHANNEL 1 IS SHOWN CONTAINING DATA,
CHANNEL 2 IS SHOWN CONTAINING VOICE.
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T FONVHO

fe————TD-860( }/G FRAME 1 > FRAME 2 - FRAME 3 - FRAME 4 —— o]
CHAN _cHAN CHAN CHAN CHAN
CHAN 1 .
fe——— ———T—Z 36 ste—— CHAN 1_——."2-6 se—— CHAN 1——-'42_6 .r———CHAN 1 ——sie 56 o
" - e -— e e - an w W -— ey e o ----1
D1]|Dp2|D3]D4f M| X | D1|p2|D3{D4f M| X p1{D2{D3|D4| M| X pDijp2|D3lp4| M| X
\— SEE INSERT A '
fe—————  FRAME 5 FRAME 6 ——  ole———  FRAME 7 : FRAME 8 —————
‘ CHAN CHAN ‘ CHAN CHAN
lae——— CHAN 1——-‘4—2_6 —ste—— CHAN 1-——-‘#2_6 Nr———CHAN 1——»#2_6 »re—— CHAN l——-b-z_é >
Di|p2|p3jo4|M | x ' lo1lp2|o3ipaf M| x T Di|p2|D3|D4| M| X p1|p2]D3]o4| s | X
le———  FRAME 9 FRAME 10 FRAME 11 ole FRAME 12 —————»]
) CHAN CHAN | CHAN ~ CHAN
N1
le——— CHA —— le———CHAN l—ulez_é r——CHAN 1———-"2_6 >te———— CHAN 1——-."2_6 >
pi|o2|p3}p4] s | x p1|p2|p3]lp4] s | x p1}o2|p3]p4] s | x pilp2|p3|p4] s | x
le——— FRAME 13— ple————— FRAME 14. FRAME 15 FRAME 16 ——
e CHAN T——afe—CHAN 1y chant CHAN 1, cHAN | CHAN CHAN 1 CHAN ]
. 2-6 2-6 2-6 ' 2-6
p1{p2|Dp3|p4| s | x , pi1|p2|o3]p4f s | x pi1|p2] D3| D4 X D1 p3lp4| x | x
SPILLED BIT —— Y_STUFFED BIT (D1 REPEATED)
OR X OR D2 (IF NO STUFF)
NOTES:

1. ONE DATA BUFFER CONTROL CHANNEL CORRESPONDS'
TO SIXTEEN 6-CHANNEL TD-660( )G/ FRAMES.

2. M = MARKER BITS (FRAMES 1-7).

vitv2ivavalvs fve 1110010 PATTERN INDICATES 32 KB/S DATA RATE.
0001101 PATTERN INDICATES 16 KB/S DATA RATE.
ANY OTHER PATTERN INDICATES VOICE MODE.

3. S =SPILL/STUFF SIGNALING BITS (FRAMES 8-14),
S=1FOR STUFF; S =0FQR SPILL.

INSERT A - 4, X =UNUSED BIT,

5. D1-D4 ARE DATA BITS,

6. V1-V6 ARE PCM BITS.

7. CHANNEL 1 1S SHOWN CONTAINING DATA,
CHANNEL 2 IS SHOWN CONTAINING VOICE.

—————
. EL4SLOS4
_ Figure 2-2. Data buffer control channel format, six-channel operation.
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Section Il. FUNCTIONAL SYSTEM DISCUSSION

2-8 General

The data buffer is comprised of four different CCAs
and three replaceable assemblies as follows:

a. Power Supply 19A1

b. Fault locator CCA 19A3

c. Transmit common CCA 19A4

d. Receive common CCA 19A5

e. Channel CCA19A6, CCA19A6A, or 19A6B

f. High speed filter 19A7

g. Audio filter 19A10
Each CCA and replaceable assembly is described in the
following paragraphs.

2-9. Power Supply 19A1

The power supply converts 115 Vac, 50-400 Hz power
to £10 Vdc. The £10 Vdc is distributed throughout
the data buffer. The power supply receives 115 Vac
power from line filter 19FL 1 and overvoltage ab-
sorbers 19RV1 and 19RV2. The line filter reduces elec-
tromagnetic interference entering or leaving the data
buffer. The overvoltage absorbers protect the power
supply from excessive input voltage transients. The

115 Vac input is applied through POWER ON/OFF cir-
cuit breaker CB1 to stepdown transformer T1. The
output of transformer T1 is applied to diode bridge
CCA 19A1A2. The diode bridge CCA contains two full
wave bridge rectifiers. The outputs of the two recti-
fiers are applied through filter CCA 19A1A1 to reduce

ripple.

2-10. Fault Locator CCA 19A3
(fig. FO-3)

a. The fault locator CCA monitors the statue of 22
signals within the data buffer. These signals indicate
the operational status of data buffer CCAs and assem-
blies, and are listed in fable 2-1] A fault in any of
these signals, except +10V and -10V, enables both
an audible alarm and an external remote alarm. A
fault condition also causes a front panel ALARM indi-
cator lamp to illuminate. A fault condition in any of
these signals can be localized by positioning a front
panel rotary switch to each of 10 positions. A front
panel TEST indicator lamp illuminates to indicate that
the signal associated with the selected switch position
IS present.

Table 2-1. Signals Monitored by Fault Locator CCA

Mnemonic name Function Origin
CUAL 1 through Channel CCA alarm " Channel CCAs 19A6, 19A6A or 19A6B
CUAL12 1 through 12
TXCOMM Transmit common ‘Iransmit common CCA
19A4
RXCOMM Receive common Receive common CCA
19A5
BAUXAD Buffered auxiliary High speed filter
address 19A7
BTXPCM Buffered transmit High speed filter
pcm 19A7
BTXTIM Buffered tramyu't High speed filter
timing . 19A7
BRXAD Buffered receive High speed filter
address 19A7
BRXPCM Buffered receive pcm High speed filter
19A7
BRXTIM Buffered receiv~ High speed filter
timing 19A7
+10V +10Vdce Power supply 19A1
-10V -10Vde Power supply 19A1

b. Six signals from high speed filter 19A7 are ap-
plied to the buffers and amplifiers. The buffers and
amplifiers convert these pulse signals to logic levels
that indicate the presence or absence of the signals.
The buffers and amplifier outputs are related to their
inputs as follows

Input Signal Output Signal
BAUXAD TXPRMM (transmit framing monitor)
BTXPCM TXPCMM (transmit pcm monitor)
BTXTIM TXTIMM (transmit timing monitor)
BRXAD RXFRMM (receive framing monitor)
BRXPCM RXPCMM (receive pcm monitor)
BRXTIM RXTIMM (receive timing monitor)

Change 2 2-5
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The outputs of the buffers and amplifiers are com-
bined in the NAND gates to produce a relay control
enable signal. This signal is present only when all in-
put signas, including CCMTR (common circuit moni-
tor), are present. Absence of the relay control signal in-
dicates an alarm condition. The relay control enable
signal is applied to the I-second delay circuit. When all
inputs are present, the I-second delay circuit produces
aDLY (delay) signal. Loss of an input causes the DLY
signal to be removed after a delay of 1 second.

c. When the DLY signal is present, the relay control
enable circuit produces two outputs. RLYDRV (relay
drive) and alarm disable. The RLYDRYV signal causes
alarm relay 19K1 to operate. This extinguishes
ALARM indicator lamp 19DS1 and disables the re-
mote alarm signal. The alarm disable signal disables
the audible alarm circuit. Loss of DLY results in loss of
the RLYDRV and alarm disable signals. Loss of
RLYDRYV restores the alarm relay, thereby illuminat-
ing the ALARM indicator and enabling the remote
alarm. Loss of the darm disable signa enables the
audible alarm circuit. A SPKRDR (speaker drive) sig-
nal is then applied to loudspeaker 19LS1 to produce an
alarm tone. The alarm tone can be silenced by depress-
ing aternate-action BUZZER OFF pushbutton switch
19S2. At any time, the audible alarm can either be ac-
tivated or silenced by alternately depressing and re-
leasing the BUZZER OFF pushbutton switch. When
the data buffer isinitialy turned on, the unit power-on
alarm enable circuit momentarily generates an alarm
condition. This occurs when +10V from power supply
19A1 momentarily generates a power-on alarm signal.
This is applied to the relay control circuit, and gen-
erates an alarm for the duration of the power-on alarm
signal.

d. Two signals are applied to the common circuit
alarm detector. These are TXCOMM from transmit
common CCA 19A4, and RXCOMM from receive com-
mon CCA 19A5. When both signals are present, a
CCMTR signal enables the NAND gates. Loss of either
TXCOMM or RXCOMM removes CCMTR, which also
removes the relay control enable signa. This generates
an aarm as previously described.

e. The channel alarm detector receives one CUAL
(channel aarm) signal from each of 12 channel CCAs
19A6. When al CUAL signals are present, a CCHMTR
(channel monitor) signal is applied to the relay control
circuit. Loss of any CUAL signal removes CCHMTR
and generates an aarm as previously described.

f. The 10-volt monitor circuit receives +10V and
-10V from power supply 19A1. This circuit evaluates
the amplitude of the +10 volts, and produces two out-
put signals if the £10 volt input is above a set lower
limit. These signals, +10VMTR (+10 volt monitor)
and -10VMTR (-10 volt monitor), are applied to ro-
tary switch 19S1.

T™M 11-5805-637-34

g. Ten fault locator monitor signals are applied to

the rotary switch. These signas are:

(1) CCHMTR

(2) +10VMTR

(3) -10VMTR

(4) CCMTR

(5 TXFRMM

(6) TXPCMM

(7) TXTIMM

(8) RXFRMM

(9 RXPCMM

(10) RXTIMM
Any one of these signals can be selected by the rotary
switch. The selected signal is applied to the lamp
driver as signad MTRINP (monitor input). If MTRINP
is present, the lamp driver generates FLTLMP (fault
lamp) to illuminate TEST indicator lamp 19D2. The
absence of the selected signal removes MTRINP and
FLTLMP and extinguishes the TEST indicator lamp.

2-11. Transmit Common CCA 19A4

a. General. The transmit common CCA|,_figure 2-4,
is divided into two functional sections, These are (1)
the input/select section, and (2) the output/timing sec-
tion. The input/select section receives six or 12 chan-
nels of pcm. It also receives six or 12 channels of multi-
plexed data. These signals are combined into a single
tdm output signal of data and pcm. The combined
data/pcm signal is applied to the output/timing section
where it is retimed for proper phasing. The out-
put/timing section also generates clocks which control
timing functions on each channel CCA 19A6.

(1) The input/select section operates in one of two
modes, six channel or 12 channel. The operating mode
is determined by the frequency of signal BTXTIM. In
the six-channel mode, BTXTIM, aong with the incom-
ing data, rate, and occupancy signals, must be restruc-
tured. Restructuring serves two purposes. Firgt, it a-
lows the input/select section to deliver a selected tim-
ing signal at the 12-channel rate. This is then used to
derive the channel CCA interface signals. Also, re-
structuring is necessary to expand six channels of data
into a 12-channel frame length. After restructuring,
datais combined with BTXPCM into asingle tdm sig-
nal. Occupancy (stuff/spill signaling) bits or rate (16
kb/s or 32 kb/s) bits are also inserted into bit 5 of each
data channel during the combining process. These hits
constitute the data buffer’s control channel._See para]

[graph 2-7H. for an explanation of the control channel

format. In the 12-channel mode, data and pcm are
similarly combined. However, the signals are not first
restructured. The selected timing signal is applied to
the output/timing section. The selected and combined
pcm and data signal is also applied to the output/tim-
ing section. Address signa BAUXAD is retimed and

2-7



T

FROM
CHANNEL
CCA 19A6
(TRANSMIT
SECTION)

( BTXTIM
—_—
FROM
HIGH | gauxAD
SPEED { ——————»
FILTER
19A7
BTXPCM
—_
\

DATA, MODE,
OCCUPANCY, AND

RATE INFORMATION

Figure 2-4. Transmit common CCA 19A4, overall functional block diagraJm.

INPUT/
SELECT
SECTION

SELECTED TIMING

RETIMED ADDRESS

SELECTED AND COMBINED
PCM AND DATA

ERROR

A 4

OUTPUT/
TIMING
SECTION

CHANNEL
CONTROL

CLOCKS
| —

STUFF/
SPILL

CLOCKS
—

FRAME
CONTROL

CLOCKS
- >

BXADOT
L >

BPCMDT
—_—

TXCOMM

N

TO CHANNEL
CCA 19A6
(TRANSMIT
SECTION)

N\

TO HIGH
> SPEED FILTER
19A7

/

TO FAULT
LOCATOR CCA
19A3

EL4SL044

Pe-LE9-S08S-LL WL



applied to the output/timing section as a retimed ad-
dress signal. The delay is necessary for proper phasing
with both pcm and data signals. The input/select sec-
tion also produces an error signal to indicate a problem
in the six-channel mode timing circuits.

(2) The output/timing section uses the selected
timing and retimed framing signals to produce three
groups of channel CCA control clocks. These are: the
channel control clocks, the stuff/spill clocks, and the
frame control clocks. The channel control, clocks con-
trol channel timing and elastic store read-in timing in
each channel CCA (transmit section). The stuff/spill
clocks control stuff and spill operation timing in each
channel CCA (transmit section). Finally, the frame
control clocks control frame timing, and control chan-
nel timing in each channel CCA (transmit section). The
output/timing section also retimes the selected and
combined pcm and data signal, and the retimed ad-
dress signal. Retiming is necessary so that the cor-
responding pcm and address output signals, BPCMOT
and BXADOT, are properly phased. BITE circuits in
the output/timing section monitor the error signal
from the input/select section. If an error is indicated,
output signal TXCOMM signals fault locator CCA
19A3 to produce an alarm. The BITE circuits also
monitor several timing functions internal to the out-
put/timing section. Errors in these monitored timing
functions also produce TXCOMM and generate an
alarm.

b. Input/Select Section. The input/select section, fig-
ure[ FO-4,|operates in one of two modes: six channel or
12 channel. The data buffer must be able to recognize
whether the incoming data is structured in a six-chan-
nel format or a 12-channel format. It accomplishes this
by counting the number of transmit timing pulses con-
tained in one frame. A 12-channel frame contains 72
pulses, while a six-channel frame contains only 36
pulses. When the format has been determined, the
mode is selected by one of two enable signals and data
is processed accordingly.

(1) Mode Selection. Transmit timing signal
BTXTIM, from high speed filter 19A7, is applied to
the pulse stretcher/shaper. The pukes are stretched
and applied to the 6/12-chan mode select circuit as sig-
nal PRIDLY (primary delay). The 6/12-chan mode
select circuit counts the number of PRIDLY pukes
contained in one frame. Information on frame length
is obtained from signal BAUXAD. If the 6/12-chan
mode select circuit counts 72 PRIDLY pulses per milli-
second a 12-chan enable signal is produced. If the 6/12-
chan mode select circuit counts 36 PRIDLY pulses per
millisecond, a 6-than enable signal is produced. The
enable signals are applied to the 6/12-than signal selector
to select the proper set of signals for the mode of operation.
Both enable signals are also used by the output/timing
section to enable one of two phase adjust circuits.
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(2) Transmit Timing. Input signal BTXTIM is
stretched to become signal PRIDLY as previously de-
scribed. In the 12-channel mode, PRIDLY will be 576
KHz. In this case, PRIDLY is applied directly to the
6/12-chan signal selector. The 12-chan enable signal
then causes the 6/12-chan signal selector to route
PRIDLY to output TCLK (transmit clock). TCLK is
distributed to various input/select and output/timing
section circuits. In the six channel mode, PRIDLY will
be only 288 KHz. In order to ensure proper timing,
TCLK must always be 576 KHz. To achieve this, PRID-
LY is applied to the frequency doubler. The frequency
of PRIDLY is doubled to 576 KHz and applied to the
6/12-chan signal selector as signal PLL (phase-locked-
loop). The 6-chan enable signal then causes the 6/12-
chan signal selector to route PLL to output TCLK. The
accuracy of the frequency doubler is monitored in the
six-channel mode. As long as the frequency doubler is
operating properly, a lock signal is applied to the lock-
in detector. Signal PRIDLY ia also applied to the lock-
in detector. If the frequency doubler is not operating
properly, the lock-in detector produces an error signal.
The error signal is applied to the BITE circuit in the
output/timing section. During the 12-channel mode,
the 12-chan enable signal is applied to the lock-in de-
tector. This inhibits the lock-in detector from erro-
neously producing the error signal during the 12-chan-
nel mode. In either mode, signal PRIDLY is routed to
the output/timing section. It is used by the phase ad-
just circuits to provide a pcm delay clock.

(3) Transmit PCM. Transmit pcm signal
BTXPCM, from high speed filter 19A7, is applied to
the pcm retiming circuit. The pcm retiming circuit
uses TCLK to retime BTXPCM. This delays BTXPCM
so that it may be properly combined with either six or
12-channel data. The output of the pcm retiming cir-
cuit, signal pcm, is then applied to the combining cir-
cuits and the 6-chan data/voice select circuit. These cir-
cuits are used to combine the pcm signal with either
12-channel or six-channel data, respectively.

(4) Transmit Data, 12-Channel Mode. In the 12-
channel mode, the combining circuits are used to com-
bine data bits with occupancy (stuff/spill signaling)
and rate (16 kb/s or 32 kb/s) bits. The data channels are
then combined with pcm channels into a single 12-
channel data/pcm signal. Data bits from each channel
CCA 19A6 are applied to the DBUS retiming circuit as
signal DBUS (data bus). The DBUS retiming circuit
uses signal TCLK to retime the DBUS signal. The re-
timed data bits are applied to the combining circuits.
Signals OBUS (occupancy bus) and RBUS (rate bus)
are also applied to the combining circuits. The combin-
ing circuits multiplex the data bits with the signaling
bits contained in OBUS and RBUS. A hit 5 gate pulse
and a marker signal from the output/timing section
are applied to the combining circuits to control signal-
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ing bit insertion. Of the six bits contained in each
TD-660( )/G channel time dlot, data bits are inserted
into the first four. The fifth bit is a control bit. It re-
ceives either rate information from RBUS or
stuff/spill signaling information from OBUS. During
frame 15, the control bit may be avalid data hit. If so,
signal frame 15 causes the valid data bit (spill bit) to be
inserted into its proper control channel time slot. The
sixth bit is unused and is ignored by the receiving
equipment. It is inhibited by a pulse derived from the
channel control clocks (signal clocks) from the out-
put/timing section. This inhibit pulse allows the sixth
bit of a pcm word to pass through the combining cir-
cuits. The combined data and control bit information
from each active data channel is then multiplexed with
the active pcm channels. The data/pcm combining
process is controlled by a delayed mode signal derived
from MBUS (mode bus). MBUS contains information
on the mode (data or voice) of each channel. MBUS is
applied to the data-to-analog switchover delay circuit.
As long as the state of MBUS remains constant for a
particular channel, the delayed mode signal will also
remain constant. If the state of MBUS changes from
voice to data for a particular channel, the delayed
mode signal will also change immediately. However, if
the state of MBUS changes from data to voice for a
particular channel, adelay isintroduced. Thisdelay is
generated using several clocks from the output/timing
section. The delay is necessary to compensate for data-
to-voice switchover delays introduced by each channel
CCA 19A6. The delayed mode signal is then applied to
the combining circuits. If the state of the delayed
mode signal shows that a channel contains voice in-
formation (pcm), the pcm signal is gated into that
channel’s time slot. If the state of the delayed mode
signal shows that a channel contains data, the com-
bined data and control bits are gated into that
channel’s time slot. The combined 12-chan data/pcm
signal is applied to the 6/12-chan signal selector. The
12-chan enable signal then causes the 6/12-chan signal
selector to route the 12-chan data/pcm signal to output
TDATA (transmit data). shows the
structure of signal TDATA during a typical 12-channel
frame. In the example, channels 4, 8, 9, and 12 are
shown as voice channels while the remaining channels
are shown as data channels. In actual operation, how-
ever, any channel could contain either data or voice.
As previously described, the first four bits of each data
channel are shown containing data bits. The fifth bit is
shown containing control information from either
OBUS or MBUS. The sixth bit is unused. All six bits of
each voice channel are shown containing pcm. The
sixth bit of voice channel 12, however, is used as a
framing bit. Signa TDATA is routed to the out-
put/timing section for phase adjustment.

(5) Transmit Data, Sx-Channel Mode. In the six-
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channel mode, data must first be restructured before it
can be combined with pcm. This is performed in a 6-
chan store circuit. The restructured data channels are
combined with pcm channels in 6-chan data/voice se-
lect circuit. This produces a single six-channel
data/pcm signal. Data bits from DBUS are combined
with OBUS and RBUS hits in the combining circuits as
in 12-channel operation. The combined data and con-
trol bits are applied to the 6/12-chan signal selector as
signal 12-chan data.[Figure FO-5B khows the struc-
ture of the 12-chan data signal during a typical six-
channel frame. At this point, datais still structured in
a 12-channel format. However, in six-channel opera-
tion, only the odd-numbered 12-channdl time dots are
active. The even-numbered time slots are not used.
Therefore, odd-numbered 12-channel time sSlots 1
through 11 become six-channel time slots 1 through 6.
In the example, channels 1, 2, 4, and 5 are shown as
data channels. Channels 3 and 6 are shown as voice
channels. Since the 12-chan data signal has not yet
been combined with the active pcm channels, channels
3 and 6 are shown with unused bits. The 6-chan enable
signal causes the 6/12-chan signal selector to route the
12-chan data signal to output DO (data out). Signal DO
is then applied to 6-chan store circuit. During the 12-
channel mode, ground is applied to signal DO instead
of the 12-chan data signal. This eliminates noise dur-
ing the 12-channel mode. DO is read into the 6-chan
store circuit using a read-in clock developed by the 6-
chan read-in clock generator. The read-in clock is de-
rived from TCLK and a clock from the output/timing
section. Frame length information is obtained from
signal XMTRST. Datais read out of the 6-chan store
circuit by a read-out clock generated by the 6-chan
store read-out clock generator. The read-out clock is
derived from signal TCLK. A bit 6 inhibit signal from
the output/timing section is applied to the 6-chan store
circuit. The bit 6 inhibit signal is also applied to the 6-
chan read-out clock generator. This signal causes the
read-out clock to “pause at the bit 6 time slot. Thisin-
hibits the bit 6 time slot from erroneously passing an
invalid data bit to the 6-chan data/voice select circuit
but allows bit 6 of a pcm word to pass through. The
output of the 6-chan store circuit is a 6-chan data sig-
nal. [Figure FO-5C]|shows the structure of the 6-chan
data signal derived from the typical 12-chan data sig-
nal shown in[figure FO-5B. The 6-chan storage proc-
ess has expanded the data bits. This allows each six-
channel time slot to occupy the same space as two 12-
channel time dlots. It aso causes the inactive even-
numbered 12-channel time slots to be deleted, The 6-
chan data signal is combined with the pcm signal in
the 6-chan data/voice select circuit, The combining
process is governed by the state of the delayed mode
signal as previously described for the 12-channel com-

bining process. [Figure FO-5D shows the structure of



the six-channel pcm signal which is combined with the
active data channels. Since only channels 3 and 6 con-
tain voice, al other channels are shown containing un-
used bits. Bit 6 of channel 6 contains the framing bit.
The combined output of the 6-chan data/voice select
circuit is applied to the 6/12 chan signal selector as sig-
nal 6-chan data/lpcm. The 6-chan enable signal then
causes the 6-chan data/pcm signal to be routed to out-
put TDATA. shows the structure of sig-
nal TDATA derived from the data and pcm signals
shown irf figures FO-5C and[FO-5D. Data and pcm
channels have been combined into a single six-channel
tdm signa. As in 12-channel operation, TDATA is
routed to the output/timing section for phase adjust-
ment.

(6) Auxiliary Address. Signa BAUXAD is applied
to the address retiming circuit. The BAUXAD pulses
are delayed to produce two differently phased outputs.
One of the phases is applied to the output/timing sec-
tion as signal delayed address. The other phaseis used
by the frame synch pulse circuit to generate signal
XMTRST (transmit reset). XMTRST is routed to var-
ious output/timing section circuits as a synchroniza
tion pulse for proper channel and bit timing align-
ment.

C. Output/Timing Section. The output/timing sec-
tion,[figure FO-6, operates using the timing, data, and
address signals obtained from the input/select section.
The phases of TDATA and delayed address are ad-
justed to provide pcm and address outputs to high
speed filter 19A7. Also, TCLK and delayed address are
used to provide various channel and frame control sig-
nals to each channel CCA 19A6. A BITE circuit moni-
tors various signas from the input/select and output
timing sections. If any of these signals indicate an
error, or are not within tolerance, an dlarmis gen-
erated.

(1) PCM/Auxiliury Address Retiming. Signal
PRIDLY from the input/select section is applied to
both the 6-chan phase adjust circuit and the 12-chan
phase adjust circuit. The 6-chan phase adjust circuit
uses PRIDLY to generate a DLYCLK (delay clock) sig-
nal which is used to retime six-channel data and ad-
dress. The 12-chan phase adjust circuit uses PRIDLY
to generate aDLY CLK signal which is used to retime
12-channel data and address. During the six-channel
mode, the 6-chan enable signal from the input/select
section is applied to the 6-chan phase adjust circuit.
This causes signal DLY CLK to be gated from the 6-
chan phase adjust output. During the 12-channel
mode, the 12-chan enable signal is applied to the 12-
chan phase adjust circuit. This causes signd DLYCLK
to be gated from the 12-chan phase adjust output. The
active DLYCLK signal is applied to the pcm and aux
address retiming circuit. The pcm and aux address re-
timing circuit uses DLY CLK to retime signals TDATA
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and delayed address from the input/select section. The
retimed signals BXADOT (buffered transmit address
output) and BPCMOT (buffered pcm output) are ap-
plied to high speed filter 19A7. Retiming with the ad-
justable DLYCLK signal is necessary to maintain the
required phase relationship between TIM OUT and
both XMT PCM OUT and AUX ADRS OUT.

(2) Channel Control Timing. Signal TCLK from
the input select section is applied to the channel con-
trol counter. The channel control counter divides down
TCLK to produce several clocks which are applied to
the channel control timing circuit. The channel control
timing circuit uses the clocks to generate signals
TSHCLK (transmit shift clock), TBTCLK (transmit
burst clock), TR1 through TR3, and TC1 through TC4.
These signals are used by the transmit section of each
channel CCA 19A6 for timing and control. Signa
TSHCLK is used to generate an elastic store read-out
clock in the channel CCAs. TSHCLK is also used as the
hit 5 gate pulse which is applied to the input/select sec-
tion to control the combining process. Signal TBTCLK
is used to generate a burst buffer clock in the channel
CCAs. Signals TR1 through TR3, and TC1 through
TC4 contain encoded information that defines the
channel time dlots. These are distributed among the
channel CCAs in the proper combinations to enable
each channel during its particular time slot. The
channel control timing circuit also produces TR and
TC clocks which are monitored by the BITE circuit.

(3) Frame Control Timing. Signal delayed address
from the input/select section is applied to the frame
control counter. The frame control counter uses de
layed address to produce several clocks which are
applied to the frame control timing circuit. The frame
control timing circuit uses the clocks to generate sev-
eral frame control timing signas. These are: OCSTRB
(occupancy strobe), TRCD (transmit record), CLR
(clear), frame 15, and a marker signal. Signal OCSTRB
is used to inspect the occupancy of the elastic store in
the transmit section of each channel CCA. Signals
TRCD and CLR provide start and stop pulses which es-
tablish the measurement interval of the voice/
datalrate discriminator in the transmit section of each
channel CCA. The frame 15 pulse and the marker sig-
nal are used by the input/select section to control the
combining process.

(4) Occupancy Control and Bit 6 Inhibit. The
occupancy control timing circuit examines the state of
signal OBUS to initiate stuff and spill operations.
OBUS contains information on the occupancy level of
the transmit elastic store circuit in each channel CCA.
A stuff pulse (STF) is generated if the occupancy is be-
low a preset threshold. A spill pulse (SPL) is generated
if the occupancy is above a preset threshold. The occu-
pancy control timing circuit generates STF and SPL
pulses in their proper time slot utilizing clock signals
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from two circuits. These are the channel control
counter and the frame control timing circuit.

lgraph 2-7b. for an explanation of control channel for-
mat. Several clocks generated by the channel control
timing circuit are used by the bit 6 inhibit circuit. This
circuit generates a bit 6 inhibit pulse which is used by
the input/select section. The input/select section uses
the bit 6 inhibit pulse to inhibit the data bit 6 time
slot. One of the channel control counter clocks isaso
routed to the input/select section. This clock isused to
generate a 6-chan store read-in clock.

(5) BITE Operation. The BITE circuit monitors
various signals from the transmit common circuits. A
1 kHssignal from the frame control counter is applied
to the BITE circuit. A large deviation from a constant
rate generates signd TXCOMM. TXCOMM is applied
to fault locator 19A3 to generate an alarm. If rotary
switch 19S1 isin the COM position, +10V is applied
to FAULT LED DSl (via aresistor) as signa CCALEN
(common aarm enable). This illuminates the FAULT
LED as long as the BITE circuit remains in an alarm
status. TR and TC pulses from the channel control tim-
ing circuit are also applied to the BITE circuit. A large
deviation from a constant rate generates an alarm as
previously described. Signals BXADOT and BPCMOT
are applied to the BITE circuit. Absence of these pulse
signals generates an alarm as previously described. An
error signal from the lock-in detector of the input/se.
lect section is also applied to the BITE circuit. If this
signd is present, an error is indicated. This generates
an alarm as previously described.

2-12. Receive Common CCA 19A5
fig. FO-7

a. The receive common CCA performs the following
functions

(1) Retirees and reshapes incoming signals.

(2) Restructures the incoming signals to compensate
for six-channel operation.

(3) Discriminates between a six or 12-channel format,

(4) Divides down the clock and address signals.

(5) Controls Channel CCA 19A6, 19A6A or 19A6B
receive section timing functions.

(6) Generates a read-out clock for reading data out of
an elagtic store circuit in the Channel CCAs 19A6, 19A6,
or 19A6B, receive section.

b. The receive common CCA operates in one of two
modes 12 channel or six channel. In the 12-channel
mode, incoming signals are reshaped and retimed,
then routed directly through a 6/12-channel signal se-
lector. In the six-channel mode, incoming signals are
also reshaped and retimed. Then they are restructured
to fit into a 12-channel frame format. The restructured
signals are then routed through the 6/12-channel sig-
nal selector. The 6/12-channel signal selector is en-
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abled to select either the 12-channel mode signals or
the six-channel mode signals. Enabling is ac-
complished by a six-channel/12-channel discriminator.
The discriminator counts the number of receive clock
pulses contained in one frame. A six-channel frame
will contain 36 pulses, while a 12-channel frame will
; contain 72. Any count less than 576 will cause the,
discriminator to select the six-channel mode, while &
count of 72 selects the 12-channel mode.

c. Receive timing signal BRXTIM from high speed
fater 19A7 is applied to the pulse stretcher shaper.
The pulses are stretched and applied to the 6/12-
channel signal selector as signal CLKR (receive clock).
CLKR is also applied to the frequency doubler. The
frequency doubler doubles the frequency of CLKR to
produce a double CLKR (receive clock, frequency
doubled) signal. The double CLKR signal is also ap
plied to the 6/12-channel signal selector. If the fre-
quency doubler is not operating correctly, it provides
an error signal to the BITE circuit. The rcv pcm retim-
ing circuit uses signal CLKR to retime the incoming
BRXPCM signal. The retimed BRXPCM is applied to
the 6/12-channel signal selector as signal PCM. The
PCM signdl is also applied to the rcv pcm delay circuit.
The rcv pecm delay circuit compresses the pcm bits to
half their original pulse width. The rcv pcm delay cir-
cuit also delays the start of each pcm channel in the
six-channel mode. This delay alows the six channels to
be inserted into the 12-channel frame format. The de
lay is accomplished through the application of a burst
clock from the six-channel burst clock circuit. The
burst clock is developed from the 576 kHz clock timing
signa from the 6/12-channel signal selector. The out-
put of the rcv pcm delay circuit, a delayed pcm signal,
IS applied to the 6/12-channel signal selector. Seapara]
or an explanation of six and 12-channel
timing and frame format. The address stretcher circuit
also uses signal CLKR to retime signal BRXAD. The
BRXAD pulses are then stretched and applied to the
6/12-channel signal selector as an address signal. The
address signal is also applied to the address delay cir-
cuit. The address delay circuit uses signa CLKR to de-
lay the address pulses to be synchronous with the de-
layed pcm signal. The output of the address delay cir-
cuit, a delayed address signd, is applied to the 6/12-
channel signal selector.

d. The address and CLKR signals are applied to the
six-channel/12-channel discriminator. The discrim-
inator counts the number of CLKR pulses in each
frame to produce either a 6-chan enable signd or a 12-
chan enable signa. Application of the 6-chan enable
signal causes the 6/12-channel signal selector to select
signals which correspond to the six-channel mode.
Application of the 12-chan enable signal causes the
6/12-channel signal selector to select signals which
correspond to the 12-channel mode. The six and 12-



channel mode signals and their related 6/12-channel
signal selector outputs are shown below.

6-Chan Mode 12-Chan Mode output
delayed pcm pcm RPCM (receive pcm)
delayed address address RCVRST (receive reset)
double CLKR CLKR 576 kHz clock

e. The RPCM output of the 6/12-channel signal se-
lector ia applied to each channel CCA 19A6 (receive
section). The 576 kHz clock output of the 6/12-channel
signal selector is applied to the channel control
counter. The channel control counter divides down the
576 kHz clock to produce several clocks which are used
by the elastic store signal decoder. The channel control
counter is synchronized to the TD-660( )/G frame
format by signal RCVRST. The elastic store signal de-
coder decodes the channel control counter clocks to
produce signals RBTCLK (receive burst clock).
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RSHCLK (receive shift clock), and STFSPL
(stuff/spill). Signals RBTCLK and RSHCLK are used
to generate and retime a burst buffer clock in each
channel CCA (receive section). Signal STFSPL is used
to generate an elastic store read-in clock in each
channel CCA (receive section). The RCVRST output of
the 6/12-channel signal selector is applied to the
channel control timing circuit. The channel control
timing circuit uses RCVRST and several clocks from
the channel control counter to produce two groups of
channel timing signals. These signals, RC1 through
RC4 and RR1 through RR3, contain encoded in-
formation that defines the channel time slots. These
are distributed to the channel CCAs in combinations to
enable each channel~uring its particular time slot (see

table 2-2).

Table 2-2. Signal Versus Channel Assignments

To Signal
Channel . -
CCA No.|RCX RCY RCZ RR RST RCD FHI
1 |RC3 RC1 RC1 RR1 RSTA RCDA FHIA
2 |RC3 RC1 RC1 RR2 RSTA RCDA FHIA
3 |RC3 RC1 RC1 RR3 RSTA RCDA FHIA
4 |RC3 RC1 RC2 RR1 RSTA RCDA FHIA
5 {RC3 RC1 RC2 RR2 RSTA RCDA FHIA
6 |RC3 RC1 RC2 RR3 RSTA RCDA FHIA
7 |RC1 RC3 RC3 RR1 RSTB RCDB FHIB
8 |RC1 RC3 RC3 RR2 RSTB RCDB FHIB
9 |RC1 RC3 RC3 RR3 RSTB RCDB FHIB
10 |RC1 RC3 RC4 RR1 RSTB RCDB FHIB
11 IRC1 RC3 RC4 RR2 RSTR RCDR FHIB
12 |RC1 RC3 RC4 RR3 RSTB RCDB FHIB

f. The frame detection signal decoder produces sev-
eral signals which are used by the channel CCAs to ex-
tract the control channel information from RPCM.
The 576 kHz clock signal and several clock signals
from the channel control counter are applied to the
frame detection signal decoder. These are used to gen-
erate the control channel timing signals. Signals RC1
through RC4, and RR1 through RR3 are also applied
to the frame detection signal decoder. These supply
channel time alot information. The outputs of the
frame detection signal decoder are DIG 5 (digit 5),
MKR (marker), 576 kHz, RCDA and RCDB (record A
and B), and RSTA and RSTB (reset A and B). Signal
DIG 5 is used to load control channel information into
the control channel register in each channel CCA re-
ceive section. MKR is a reference code which is com-
pared to the loaded contents of the control channel
register to determine data mode and rate. Signal 576
kHz is a clock used to circulate the bits in the control
channel register. RCDA and RCDB are used to record
the results of the MKR/control channel register com-
parison in the channel CCA marker counter. RSTA
and RSTB reset the channel CCA control channel com-

parison counter before the next comparison is made.

g. The elastic store high/low clock generator con-
tains a crystal oscillator which provides three clock
outputs. These are FLO (frequency low), and FHIA and
FHIB (frequency high A and B). All three are used by
the channel CCAs (receive section) to generate a re-
ceive elastic store read-out clock.

h. The BITE circuit monitors various signals from
the receive common CCA circuits. If any of these are
missing or not within tolerance, an alarm is generated.
RR and RC pulses from the channel control timing cir-
cuit are applied to the BITE circuit. A large deviation
from a constant rate generates signal RXCOMM.
RXCOMM is applied to fault locator CCA 19A3 to gen-
erate an alarm. If rotary switch 19S1 is in the COM
position, +10V is applied to FAULT LED DS1 as sig-
nal CCALEN. This illuminates the FAULT LED as
long as the BITE circuit remains in an alarm status. A
320 Hz signal from the elastic store high/low clock
generator is also applied to the BITE circuit. A large
deviation from a constant 320 Hz rate generates an
alarm as previously described. Signals FHIA and
RPCM are applied to the BITE circuit. Absence of
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either of these pulse signals generates an alarm as pre-
viously described. During the six-channel mode, the
BITE circuit also examines a phase-locked loop and
error signal from the frequency doubler. If the error
signd is present, an alarm is generated as previously
described. During the 12-channel mode, the 12-chan
enable signa from the six-channel/12-channel dis-
criminator is applied to the BITE circuit. Thisinhibits
the BITE circuit from examining CLKR and the error
signd. This prevents an alarm from being erroneously
generated while in the 12-channel mode.

2-13. Channel CCA19A6, 19A6A, 19A6B

a. General. The Channel CCA is divided into two
functional sections, transmit and receive. The following
paragraphs describe the Channel CCA. A switch on the
Channel CCA selects either 4W (4 wire) or 2W (2 wire)
operation. When the switch is in the 4W position, both
transmit and receives process data simultaneoudly (full
duplex operation). When the switch is in the 2W position
only one section (transmit or receive) of the Channel
CCA processes data at any given time (half duplex

operation).
' NOTES
On Channel CCA 19A6 (TD-1065/G), when the
switch isin the 4W position, full duplex operation is
enabled for 16KB and 32KB data. When the switch
isin the 2W position, half duplex operation is
enabled for 16KB data, full duplex operation is
enabled for 32KB data.
On Channel CCA19A6A (TD-1065A/G), when
the switch is in the 4W position, full duplex operation
IS enabled for 32KB data only. When the switch isin
the 2W position, half duplex operation is enabled for
16KB data only.
On Channel CCA19A6B (TD-1065B/G),the mode
switch selects either CCA19A6 operation (Mode
A) or CCA19A6A operation (Mode B).

b. Transmit Section. The transmit section[ fig. FO-8|
performs data timing recovery, voice/data/rate discrim-
ination, diphase-to-binary conversion data rate equal-
ization, and format structuring for inserting data into a
data/scm channel. In addition, the transmit section contains
| abuilt-in test equipment (BITE) circuit.

(1) The transmit section receives TXD (transmit
«data) from audio filter 19A10. Thissignal is either di-
‘phase data or voice. TXD is applied to the input ampli-
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fier. The datais at either a 16 kb/s or a 32 kb/s rate.
The input amplifier restores and squares these pulses,
and applies them to the clock recovery circuit. The
clock recovery circuit uses a 2.048160 MHz clock (FHI)
from receive common CCA 19A5 to generate a clock
synchronous to the incoming data rate. FHI is also
used to recover the positive and negative data transi-
tions (number of zero crossings). The zero crossing in-
formation is applied to the voice/data/rate discrimina-
tor. Signal TRCD and the output of the mode select cir-
cuit provide start and stop pulses which establish the
measurement interval of the voice/data/rate discrimi-
nator. The stop pulses generated by the mode select
circuit are derived from signal CLR. The mode select
circuit also controls 2 wire/4 wire operation for the
channel CCA. Inputs from 2W/4W Switch S1 are ap-
plied to the mode select circuit. When the switchisin
the 4W position, the stop pulses are generated continu-
ously.
NOTE

Channel cards CCA 19A6 only, when the switch is

in the 2W position, operation is dependent upon

data rate. On modified channel cards (CCA 19A6A)

the switch selects the data rate (16kb/s 2W mode).

A data rate signal from the voice/data/rate discriminator
is applied to the mode select circuit. Thissignal contains
information which indicates the data rate (32 kb/s or 16
kb/s). For the 32kb/s data rate, the mode select circuit
generates the stop pulses continuously to allow 4 wire
operation. For the 16kb/s data rate, only one channel
CCA section (transmit or receive) is enabled at any given
time. The transmit section can process data only if the re-
receive section is not processing data. Under these con-
ditions, Signal S16 (16kb/s data rate) is absent from the
receive section, enabling the mode select circuit. Stop
pulses are generated continuously. At the same time,
signals D16(2W) (16kb/s data, 2 wire mode) and D
(data) are generated. Signal D16(2W) inhibits the binary
to-diphase converter in the receive section. Signal D
causes the relay driver in the receive section to remain in
the data mode state. When the receive section is pro-
cessing data, signal S16 is generated, thereby forcing the
mode select circuit to inhibit the voice/datalrate dis-
criminator. This causes the transmit section to stop
processing data. Signals D16(2W) and D are also re-
moved to allow receive section operation. The voice/
datalrate discriminator determines data rate by counting
the rate of zero crossings. If the zero crossing rate is lower
than that established for 16 or 32 kb/s data, the TXD
signal is determined to be voice. If the TXD sigmal is
voice, adatainhibit signal is routed to the bus control
circuit. The bus control circuit then routes an MBUS
signa to transmit common CCA 19A4.



(2) If the discriminator determines that TXD is
data, no data inhibit signal is generated. The diphase
output of the input amplifier is now converted to bi-
nary form in the diphase-to-binary converter. The bi-
nary data is then applied to the transmit elastic store
circuit. Here, the input data rate is equalized to the
average data buffer transmission rate. The signals
which clock data into and out of the transmit elastic
store circuit are generated by two clock circuits. These
are the elastic store read-in clock and the elastic store
read-out clock, respectively. The elastic store read-in
clock circuit provides a clock signal at the incoming
data rate. The elastic store read-out clock circuit de-
rives its clock from three signals. These are TSHCLK,
STF, and SPL. The elastic store read-out clock circuit
provides a clock signal at the average data buffer
transmission rate. The clock signal is modified to per-
mit stuff or spill operation. See for an
explanation of the control channel format. The data
output of the transmit elastic store circuit is clocked
into the burst buffer. Here, the data is formatted using
a clock generated by the burst buffer clock circuit. The
burst buffer clock circuit derives its clock from
TBTCLK, and two clocks (TR and TC) representative
of the channel time slot. The burst buffer clock circuit
generates a clock which reads data from the transmit
elastic store circuit into the burst buffer at a 32 kHz
rate. This clock is derived from signals TR and TC. The
data is read out of the burst buffer by a clock which is
at the pcm rate. This 576 kHz clock is derived from sig-
nal TBTCLK. Of the six possible bite contained in each
channel, the data which is read out is contained in the
first four. If a spill operation is indicated, bit 5 of
frame 15 will also be read out. The data bits are then
routed from the burst buffer to the bus control circuit.
The bus control circuit then routes a DBUS (data bus)
signal to transmit common CCA 19A4.

(3) The occupancy detector compares the clock
rate of the elastic store read-in clock to the rate of the
elastic store read-out clock. The occupancy detector
senses the relative phasing of the two clocks. This tells
the occupancy detector whether the occupancy of the
transmit elastic store circuit is above or below a preset
threshold. The status of the occupancy detector is in-
spected by signak OCSTRB to produce an occupancy
signal. This occupancy signal is routed to the transmit
common CCA via the bus control circuit and signal
OBUS (see paragraph 2-11b(#). The voice/data/rate
discriminator routes data rate information to the bus
control circuit. The bus control circuit then transmits
this information to transmit common CCA 19A4 via
an RBUS signal.

(4) The BITE circuit monitors two signals from
the transmit and receive sections of the channel CCA.
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If one of these signals is missing, or not within toler-
ance, an alarm is generated. Stuff pulses from the elas-
tic store read-out clock are applied to the stuff detec-
tor. The stuff detector measures rate of the stuff
pulses. A large deviation from a constant rate pro-
duces an error signal. This signal is applied to the
BITE circuit which generates signal CUALM (channel
alarm monitor). CUALM is applied to fault locator
CCA 19A3 to generate an alarm. If the rotary switch is
in the CHAN position, +10V is applied to FAULT
LED DS1 as signal CUALEN (channel alarm enable).
This illuminates the FAULT LED as long as the BITE
circuit remains in an alarm statue. An elastic store
monitor signal and a valid data signal from the receive
section of the channel CCA are also applied to the
BITE circuit. The elastic store monitor signal indicates
an alarm condition in the receive elastic store circuit.
The valid data signal indicates that the data bits being
stored in the receive elastic store circuit are valid (not
voice). When both the valid data and elastic store
monitor signals are present, an alarm is generated by
the BITE circuit as previously described. A data inhib-
it signal from the voice/data/rate discriminator is ap-
plied to the BITE circuit during the voice mode. This
inhibits the BITE circuit from erroneously generating
an alarm.

c. Receive Section. The receive section/[ fig. FO-9|
identifies the frames in the data buffer control chan-
nel so that the operating mode, data rate, and location
of stuff and spill bits can be determined. In addition,
the receive section provides rate equalization and tim-
ing smoothing, and converts the binary data into di-
phase form. Refer to[paragraph 2-7b for an explana-
tion of the data buffer control channel format.

NOTE

Several signals are routed to specific channel

CCAs from receive common CCA 19A5. RCX,

RCY, and RCZ are combinations of RC1

through RC4. RR corresponds to RR1

through RR3. RST and RCD correspond to

RSTA and RSTB, and RCDA and RCDB, re-

spectively. FHI corresponds to FHIA and

FHIB. Refer to[table 2-2| for channel number

assignments for these signals.

(1) The channel slot gate receives RPCM from re-
ceive common CCA 19A5. This signal is either data or
pcm, and consists of six-bit words. The channel slot
gate passes the four data bits and the control channel
bit to the control channel register. Bits 1 through 4 are
the data bits; bit 5 is the control channel bit. The con-
trol channel bit for the particular channel is contained
in every frame of RPCM. The control channel register
performs two functions.

(a) First, it stores the control channel bit con-
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tained in frames 1 through 7 of the data buffer control
channel for comparison to a marker reference. These
seven bits make up a marker word that represents re-
ceived data rate and mode. A 1110010 word repre-
sents 32 kb/s; a0001101 word represents 16 kb/s. The
presence of any other word implies the voice mode.

(b) Second, the control channel register stores
the control channel bit contained in frames 8 through
14. These seven hitsa make up a word indicating that a
stuff or a spill operation has been performed. A
0000000 word indicates a spill operation; a 1111111

word indicates a stuff operation.

(2) The control channel bits are read into the con-
trol channel register by a timing pulse. This timing
pulse is derived by gating DIG 5 with a channel gating
signal from the burst buffer block. DIG 5 occurs at the
fifth bit of each RPCM word. After a bit is read into
the control channel register, it is recirculated by a
burst of seven pulses of a gated 576 kHz signal. This
signal is derived from 576 kHz gated with signal RCX
and occurs once every frame. It takes a total of seven
frames to fill the control channel register with seven
control hits. By recirculating the bits, none is lost from
the register until the following timing pulse enters an-
other control bit into the register. At the same time
that the bits are recirculated, they are applied to the
control bit comparison counter. Here, they are com-
pared with signa MKR.

(3) Signa RCY is applied to the frame counter
which counts the number of TD-660( )/G frames.
When the frame counter reaches the count of seven, a
marker enable signal is produced. This is applied to the
frame counter enable circuit. The frame counter en-
able circuit then produces signal RINHIB (receive in-
hibit) which causes the frame counter to stall at frame
seven. The marker enable signal is aso applied to the
control bit comparison counter. This causes the control
bit comparison counter to serially compare the output
of the control channel register with signal MKR. Each
bit compared causes the control bit comparison coun-
ter to count up one step. Conversely, each non-com-
parison inhibits the control bit comparison counter.
Each bit of a 32 kb/s marker word will make a positive

comparison with signal MKR. This increments the

control bit comparison counter. Each bit of a 16 kb/s
marker word will make a non-comparison with signal
MKR. For the marker to be recognized as representing
a 32 kb/s data rate, seven comparisons must be made.
For the marker word to be recognized a 16 kb/s data
rate, seven non-comparisons must be made. After al
seven bits have been compared, the total counts are
present as a count signal. The counter decode logic cir-
cuit examines the total counts present on the count
signal. Seven counts cause the counter decode logic cir-
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cuit to produce signal 32 kb/s decode. Zero counts
cause the counter decode logic circuit to produce signal
16 kb/s decode. More than zero but less than seven

counts will cause neither of the decode signals to be
produced. Signal RCD (record) then clocks the two de-
code signals into the marker counter. The marker
counter contains one counter section for each of the
two decode signals. When signal 16 kb/s decode is pres-
ent, a 16 kb/s marker counter is incremented. When
signal 32 kb/s decode is present, a 32 kb/s marker
counter isincremented. Neither marker counter isain-
cremented when both decode signals are absent. A
count of one on either marker counter produces an en-
able signal which is applied to the frame counter en-
able circuit. This causes signad RINHIB to be removed
and allows the frame counter to begin counting again
This removes the marker enable signal from the con
trol bit comparison counter and frame counter enable
circuits. The control bit comparison counter is reset by
signal RST (reset).

(4) As the frame counter counts frames 8 through

14, the control channel register is filled with control
bits from those frames. The control bits are applied to
the control bit comparison counter asthey are recircu-
lated. Here they are compared to see if they contain
either seven ones or seven zeros. The results of these
comparisons are applied to the stuff/spill code counter
via the counter decode logic circuit. The counter de-
code logic circuit produces a 16 kb/s decode signal or a
32 kb/s decode signal as previously described. During
frame 14, a stuff/spill enable signal is produced by the
frame counter. This signal is applied to the stuff/pill
code counter. The stuff/spill enable signal alows the
RCD pulse to record the statue of the 16 or 32 kb/s de-
code signals in the stuff/spill code counter. The
stuff/spill code counter is then incremented by the
stuff/spill enable signal as long as either decode signal
is present. The absence of the decode signals will cause
the stuff/spill code counter to remain at the count of
zero.

(5) When the frame counter reaches count 16, it
resets itself and begins counting up from frame 1. The
control bit comparison counter isreset by signal RST.
However, the marker counter and stuff/spill code counter
are not reset and remain at their previous count. As the
frame counter counts up from frames 1 through 7 again,
comparisons are made as previously described. If seven
comparisons are again made, the appropriate marker
counter section (16 kb/s or 32 kb/s) will be incremented
one more count. Similarly, when frame 14 is reached, the
stuff/spill code counter is incremented. When the marker
counter reaches the count of three, a corresponding output
signal is produced. This signal (16 kb/s rate or 32 kb/s
rate) is applied to the data/rate detector. When the



stuff/spill code counter reaches the count of three, an
enable signal is applied to the data/rate detector. The
data/rate detector then produces either signal S16 (16
kb/s data rate) or S32 (32 kb/s datarate). If the marker
counter and stuff/spill code counter never reach the count
of three, neither S16 or S32 is prduced. This indicates
the voice mode. After either data rate has been detected,
the counter decode logic circuit’s method of decoding is
modified. Signals S16 and S32 are applied to the counter
decode logic circuit. Presence of S16 or S32 causes the
counter decode logic circuit to examine the 16 kb/s and 32
kb/s count signals for a count total of six instead of seven.
From here on, only six out of seven control bits are
required to match the MKR bits. This keeps the data
buffer from erroneously slipping back into the voice mode
if noise occursin the lines. Signals S16 and S32 are a'so
applied to the data detector. Presence of either signal
causes the relay driver to be enabled. The relay driver
produces signal RLY (relay) which operatesarelay in
audio filter 19A10. This causes signals RXDA, RXDB,
and RXDS (receive data A, B and shield common) to be
applied through a transformer to the data buffer output.
The absence of S16 and S32 disables the relay driver and
removes signal RLY. This restores the relay in audio filter
which applies the audio signal from the TD-660( )/G
to the data buffer output. The relay driver can also be
enabled by signal D from the channel CCA (transmit
section). This occurs while the transmit section is proces-
sing 16 kb/s data.

(6) The stuff/spill detector decodes the stuff/spill
signal from the control bit comparison counter. This
alows it to determine whether a stuff or a spill operation
has been performed on the incoming data. A majority of
the seven stuff/spill pulses (at least four) is all that the
stuff/spill detector requires to determine the stuff or spill
operation. The majority event (stuff or spill) is recorded in
the stuff/spill detector during frame 14. The stuff/spill
detector is enabled during frame 14 by the stuff/spill
enable signal. The output of the stuff/spill detector is
applied to the read-in clock circuit. The read-in clock
circuit then adds or deletes the appropriate clock pulses
from the read-in clock. This prevents the stuff bits from
being read into the receive elastic store circuit. It also
alows the spill hits to read into the receive elastic store
circuit.

(7) Rate equalization and timing smoothing are per-
formed by a burst buffer and receive elastic store circuit.
Data (RPCM) from the associated channel is applied to
the buffer retime circuit. The data is retimed and read into
the burst buffer by a retime clock. The retime clock, a 576
kHz signal gated to the channel’s time dlot, is produced
by the burst buffer clock circuit. The burst buffer clock
circuit derives the retime clock from signal RBTCLK.
Data is readout of the burst buffer by the burst clock from
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the burst buffer clock circuit. The burst clock, a 32 kHz
clock gated to the channel’ s time slot, is derived from
signals RR and RCZ. In addition, signal RSHCLK is
gated with the spill signal during frame 15. This allows the
spill bit to be read out of the burst buffer. The data from the
burst buffer is applied to the receive elastic store circuit.
Dataisread into the receive elastic store circuit by the
read-in clock from the read-in clock circuit. The read-in
clock circuit derives the read-in clock from the 32 kHz RR
signal. Spill bits are read into the receive elastic store
circuit by means of an extra clock pulse inserted into the
read-in clock signal. This occurs during frame 15(F 15) as
instructed by the stuff/spill detector. The read-in clock
circuit obtains the extra clock pulse from signal STFSPL
gated with the channel gating signal. If the stuff/spill signa
indicates a stuff operation, a read-in clock pulse is deleted
during frame 16(F16). The read-in clock circuit derives
the timing for deleting the clock pulse from signal
STFSPL and the channel gating signal. The deletion of
the particular clock pulse inhibits the stuff bit from being
read into the receive elastic store circuit.

(8) The data bits are read out of the receive elastic
store circuit by the read-out index signal. The read-out
index signal is controlled by the occupancy monitor
circuit. The occupancy monitor circuit compares the
phase of the read-in clock to the read-out clock to control
the read-out index signal. The read-out clock is produced
by two circuits: the read-out clock select circuit and the
frequency divider. The read-out clock select circuit de-
rives its output signal from the FLO and FHI clocks from
receive common CCA 19A5. Clocks FLO and FHI are
marginally offset. FLO is lower than the data source rate’'s
range of variation. FHI is higher than the data source
rate’ s range of variation. If the occupancy level of the
receive elastic store circuit goes below 50 percent, the
FLO clock is selected. If the occupancy level goes above
50 percent, the FHI clock is selected. Clock selection is
controlled by the clock select signal from the occupancy
monitor. The selected clock signal is applied, to the
frequency divider as signal RCLK (read-out clock). The
frequency divider divides RCLK by 64 to produce the
read-out clock. Since the receive elastic store occupancy
changes as a result of stuff and spill bits, the occupancy
monitor can sense the stuff and spill operations. The
occupancy monitor causes the read-out index signal to
index the receive elastic store’s register either up or down
to control the data output. If a spill bit is detected, the
receive elastic stores register is indexed up once. If a stuff
bit is detected, the receive elastic store’s register is
indexed down once. In this manner, the occupancy level of
the receive elastic store circuits is maintained at 50
percent. The store control enable circuit enables the read-
out index signal only during the data mode. During the
voice mode, it inhibits the read-out index signal. This

Change 2 2-17
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keeps invalid data from being read out of the receive
elastic store circuit. Signal RINHIB is applied to the store
control enable circuit during the choice mode. This causes
signal RMON (receive monitor) to be removed from the
elastic store read-out control circuit. Removal of RMON
disables the read-out index signal. During the data mode
RINHIB is not present, and RMON is produced. This
enables the read-out index signal. The occupancy of the
elastic store circuit is also monitored for BITE puposes.
Depletion or overflow of the receive elastic store is sensed
by the occupancy monitor. The occupancy monitor then
produces an eastic store monitor signal. The elastic store
monitor signal is routed to the BITE circuit in the channel
CCA (transmit section).

(9) The smooth data from the receive elastic store
circuit is applied into the binary-to-diphase converter, It is
clocked into the converter by the retime clock from the
occupancy monitor circuit. The datais converted from

binary to diphase format and clocked out. The signal used
to clock data out of the binary-to-diphase converter is
either at a 16 kb/s or 32 kb/s rate. Signals S16 and S32 are
applied to the output clock select circuit. The active signal
selects a clock developed by the read-out clock circuit
which is correct for the data rate being used. The selected
output clock is applied to the binary-to-diphase converter.
The binary-to-diphase converter can be disabled by a
signa from the data detector. During the voice mode, the
disable signal is generated. This prevents the binary-to-
diphase converter from transmitting invalid data. The
binary-to-diphase converter is also disabled by signal
D16(2W) from the channel CCA (transmit section). This
occurs in the 2 wire mode while the transmit section is
processing 16 kb/s data. As long as the binary-to-diphase
converter is not disabled, the data is clocked out to the line
driver. The line driver adjusts the logic level of the data
and applies it to the audio filter as signals RXDA,
RXDB, and RXDS.

(10) Two signals from the channel CCA (receive
section) circuits are applied to the BITE circuit in the
channel CCA (transmit section). These are: a valid data
signa, and an elastic store monitor signal. The valid data
signal is produced by the data detector during the data
mode. It enables the BITE circuit. During the voice mode,
the valid data signa is removed and the BITE circuit is
disabled. The elastic store monitor signal is produced by
the occupancy monitor as previously described. The
presence of this signal generates an alarm in the BITE
circuit.

2-14. High Speed Filter 19A7

a. General: This high speed filter filters and distributes
al high speed, wide band digital signal inputs and outputs
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of the data buffer. It also serves to convert input pcm
signal levels of 0to -2V tologic levels of 0to +10V. These
logic levels are compatible with the complementary
metallic oxide semiconductor (CMOS) circuits used in
the data buffer. The high speed filter also converts
outgoing CMOS logic levels to standard pcm levels. The
high speed filter contains two filters

(1) PCM/auxiliary address filter 19A7A1

(2) Receive clock/timing filter 19A7A2

b. PCM/Auxiliary Address Filter 19A7A1. The pcm/
auxiliary address filter controls, filters, and distributes
transmit pcm and auxiliary address signals. These signals
are received from the TD-660( )/G, and are routed as
data buffer outputs.

(1) When power is removed from the data buffer,
+10V is removed from relay CCAs 19A7A1A2 and
19A7A1A4. The relays in these CCAs are restored and
route XMT PCM IN from the TD-660( )/G directly to
the data buffer output as XMT PCM OUT. The relays
also route AUX ADRS IN from the TD-660( )/G
directly to the data buffer output as AUX ADRS OUT.
Thus, when data buffer power is removed, these signas
bypass the data buffer and permit normal operation of the
TD-660( )/G. When power is applied, -10V operates
the relays. XMT PCM IN is now connected to filter
19A7A1FLY, and XMT PCM OUT is connected to filter
19A7ALFL2. Similarly, AUX ADRS IN is connected to
filter 19A7A1FL3, and AUX ADRS OUT is connected
to filter 19A7A1FLA4.

(2 XMT PCM IN and AUX ADRSIIN signals are
amplified in pcm/aux address CCAs 19A7A1A1 and
19A7A1A3, respectively. The output of these amplifiers
are applied to transmit common CCA 19A4 as
BTXPCM and BAUXAD, respectively.

(3) The remaining signals distributed and filtered by
the pcm/aux address filter are processed in a similar
manner. These signals are routed from transmit common
CCA 19A4 to the data buffer outputs as follows:

Filter Input Data Buffer Outq_ut
BPCMOT XMT PCM OU
BXADOT AUX ADRS OUT

(4) BTXPCM and BAUXAD are aso routed to
fault locator CCA 19A3. The fault locator monitors these
signals and generates an alarm if the flow of pulsesis
interrupted.

C. Receive Clock/Timing Filter 19A7A2. The receive
clock/timing filter filters and distributes receive pcm,
receive auxiliary address, 12 channel timing, and receive
auxiliary clock signals.

(1) The TD-660( )/G routes RCV PCM FR
AUX through an amplifier in auxiliary pcm filter CCA
19A7A2A1, and filter 19A7A2FL1. This signa is



XMT PCM
IN

[Retay cca ]

XMT PCM
OUT

PCM/AUX ADDRESS FILTER 19A7A1

[~ pcw/aux ]

—

AUX ADRS
- IN

AUX ADRS
OouT

|19A7A‘A2 l | CADRATAIAL |
of FLI |——= AMPLIFIER
I retay | | ! | T
| 1 f2 L] DRIVER e} 1
+——=< 10 vDC
RELAY CCA PCM/AUX
r;A7AIA4 i r "ADDRESS .
I | | cca19a7A1A3 | .
; =1 3 [—H{AmPUFIER [—
RELAY
| l FL4 J DRIVER |
i Ry n e I
—_— e — — —_————

RCV PCM
FR AUX

AUX PCM FILTER |
CCA 19A7A21

RECEIVE CLOCK/TIMING |
FILTER 19A7A2

RCV PCM

1O MUz

RCVR AUX
ADRS IN

FL1

BRXPCM TO RECEIVE

:ﬁ‘kMPlIFIER :

e e — )

[MiING cca™ ]

I 19A7A2A2

RCVR AUX

ADRS OUT

12 CH
TIM IN

I AMPLIFIER}-—:—M FL3

" COMMON CCA 19A5

TO FAULT LOCATOR
CCA 19A3

BRXAD TO RECEIVE

s e —

[TiMING ccA™ |

I 19A72A3 l

12 CH
TIM OUT

RCVR AUX
CLK IN

i AMPLIFIER i

FL4

" COMMON CCA 19A5

TO FAULT LOCATOR
CCA 19A3

— — —
[rimiNG cca™ |

l 19A7A2A4

RCVR AUX

CLK OUT

| MPLIFIE

| O

FL2

" COMMON CCA 19A4

TO FAULT LOCATOR
CCA 19A3

» BRXTIM TO RECEIVE

COMMON CCA 19AS

TO FAULT LOCATOR
CCA 19A3

Figure 2-5. High speed filter 19A7. functional block diagram
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BTXPCM TO TRANSMIT
COMMON CCA 19A4

TO FAULT LOCATOR
CCA 19A3

BPCMOT FROM TRANSMIT
COMMON CCA 19A4

BAUXAD TO TRANSMIT
COMMON CCA 19A4

TO FAULT LOCATOR
CCA 19A3

BXADOT FROM TRANSMIT
COMMON CCA 19A4

o+ BTXTIM TO TRANSMIT

EL4SLO36

2-19



TM 11-5805-637-34

TO CHANNEL CCA 19A6
HAN 1 VOICE TXDI1
gR DIPHASE DATA EQUALIZER T FILTER ——= NO. 1 (VOICE/DATA)
(TRANSMIT SECTION)
> RELAY

K1 < DRIVE RELAY RLYT FROM CHANNEL CCA 19A6
CHAN 1 VOICE DRIVER NO. 1 (RECEIVE SECTION)
FROM TD-660()/G
CHAN 1 VOICE: y XDAI
70 TD-660()/G '] o RXDAL FROM CHANNEL CCA 19A6

K2 DATA 72 | RXDS! ¢ NO. 1 (RECEIVE SECTION)
CHAN 1 VOICE : RXDB1 | (DIPHASE DATA)
OR DIPHASE DATA [

NOTE:

THIS BLOCK DIAGRAM ILLUSTRATES
ONLY 1 OF 12 IDENTICAL SECTIONS

OF AUDIO FILTER 19A10.

EL4SLO35

Figure 2-6. Audio filter 19410, functional block diagram.

applied to receive common CCA 19A5 as BRXPCM.
RCV PCM TO AUX is routed from the KG-27 when
secure operation is used.

(2) The remaining signals distributed and filtered by
the receive clock/timing filter are processed in the same
manner as previously described. These signals are routed
as follows:

TD-660( )/G  Filter Output

[nput signal Routed To
RCV AUX ADRSIN BRXAD Receive common CCA 19A5
12CHTIM IN BTXTIM Trlzrﬂﬂit common CCA

RCVRAUX CLKIN  BRXTIM Receive common CCA 19A5

All filter output signals are also routed to fault locator
CCA 19A3. The fault locator monitors these signals and
generates an alarm if the flow of pulses is interrupted.

2-15. Audio Filter 19A10
L(fig. 2-6)

a. The audio filter distributes all low speed, narrow
band audio signal inputs and outputs of the data buffer. It
also serves to filter data buffer inputs. The audio filter is
comprised of 12 identical sections. One section is associ-
ated with the transmit and receive function of each of 12
data buffer channels. Each section contains two trans-
formers, two relays, arelay driver, an equalizer, and a
filter. The following paragraphs describe the section
associated with channel 1.

2-20 Change 2

b. Channel 1 voice or diphase data is applied through
an equalizer. The equalizer provides frequency com-
pensation for losses introduced by data buffer input
cables. The equalizer output is routed through transformer
T1 and afilter as TXDI (transmit data channel 1). TXD1
is routed to the transmit section of channel CCA 19A6 for
channel 1.

c. If the receive section of the channel 1 detects
incoming voice, it removes aRLY 1 (relay channel 1)
signal from the relay driver. The relay driver restores relay
K1, and the absence of RLY 1 restores relay K2. This aso
occurs if power is removed from the data buffer. Under
these conditions, the channel 1 voice input is routed
directly to the TD-660( )/G transmit channel by K1.
At the same time, the channel 1 voice input from the TD-
660( )/G receive channel is routed directly to the data
buffer channel 1 voice or diphase data output. Thus, the
data buffer is bypassed.

d. If the receive section of the channel CCA detects
incoming data, RLY1 is generated and relays K1 and K2
operate. Relay K1 then terminates the channel 1 voice or
diphase data input with approximately 650 ohms. Relay
K2 connects the data buffer channel 1 voice or diphase
data output to the receive section of the channel CCA.
This routes RXDA1, RXDB1, and RXDSL (receive data
A, B, and shielded common, channel 1) through trans-
former T2 and relay K2 to the data buffer output.
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L i.CHAP‘I'ER:!

RRNTIR . DIRECT supnon'r MmmmANcs msmucnous

3-1. Scope

' This chapter in¢ludes mstructmns for troubleshootmg, :

testing, and maintaining: the:data buffer and power

- supply asgembly 19A1 at the direct support mainte-

o nance level..It also includes a power supply schematic

ST

. diagram and: power supply. wiring dxagram to aid in
- troubleshoeting the power: supply. The:data buffer .
overall schematic diagram is also-provided to aid in’

trou_bleshootmg the front panel components and asso-

ciated wiring. All cable harnesses and associated ¢on-

nectors outside of the power supply and front pa.nel
components are repaired at depot level.

3-2. Voltage. and Resistance Mecsure-.

I'IIBI“'S

" Voltage and resistance measureﬂmnts are limited to

i ¢isectlont, _gmsnA;

oontmmty and resistance measurements in the power
supply assembly and front panel component associated.
wiring: . :Continuity; , and - resistance measurements -
within. the ‘power. .supply : assembly are -performed
utilizing - the: power supply schematic .diagram (fig..
FO-11), and . the: ipower: supply: wiring: diagram (fig.

- FO-12): With the power isupply : assembly. removed .
- from the data buffer continuity and resistance meas-

urements may be safely preformed directly on the two
power supply CCAs: Continuity measurements on the .
front panel components and associated. wiring are per-

© formed utilizing the data buffer overall schematic dia-

gram (f1g FO 13)

Secl!lon Ik TOOI.S AND EQUIPMENT

3-3.- 'roels cnd Equlpmni Required

All required tools and equipment are listed in the

o Maintenance Allocation Ghart (MAC} contamed in TM

i1- 5805—637 12

3-4. Coaxial and Triaxial Cable Termina-,

- tion Fabrication o
All _unused_coamal-and triaxial cable connectors-bn thé

data buffer must be termmated in 91 ohms Fabricate
these terminations as follows:

a. Coaxial Cable Termination. Solder a 91 ohm, Y%
watt, type RLR resistor across the terminals of a
UGHJ-88 BNC connector.

b. Triaxial Cable Termination. Solder a 91 ohm, %
watt, type RLR resistor between the inner pin and the
outer shield of a Trompeter part No. PL-76 (or equiva-

' lent) tnaxml cable connector.

~ Section il TROUII.ESHOOTING

Troubleshootmg may be performed while the eqmp-

ment is operating as part of a system or, if necessary,

after the equipment has been removed from service.
When trouble occurs, make as many observations and
checks as possible to determine if the local. equipment

is at fault or if the trouble exlsts elsewhere in the sys- .

tem.
3-5. Use of Troubloshooﬂng Chcrts

The direct support troubleshootmg chart for the data-

buffer is given in table 3-1. It includes symptoms and
probable causes that may persist after corrective ac-

tions such as obvious CCA replacement, assembly re- -
placement, and lamp replacement have been tried at

the organizational . category. The direct support
troubleshootmg chart for power supply assembly
19A1 is given in table 3-2. The power supply, after

 being repaired, should then be tested i a test bed data

buffer to check for proper operation. If the TEST indi-
cator lamp is illuminated for.the —10 and + 10V posi-

" tions on the test bed data buffer, and data buffer op-

eratwn appears normal, the repmred power supply

_ may: be retumed to stock.

NOTE .
If the remedy column indicates that a panel-
mounted component is faulty, check asso-

" ciated wiring and contmulty through compo-
_nent prior to removmg_ component.



-'-1-9J4~~-Pm -2~ of ALARM mdlcator SOCket :
IBXDS_I shnuld also. hive ty to
’:gﬁo’ i -~W1th power-applied to, thé‘

“ef; there shou]ﬂbe contmulty between pmsA .

5‘(':Onmaz:'i:ed to ground K the
bdvé cond.ltmns do not check out, the relay
p;:jgssocmted wmng is-at fault. Always check

hddatatbite

nfinuity of assoclated wiring before replac- g

Remedy

for onie of more, but

-panel Totary sw‘ttchpomtldns, even:"

- though unit appesrs operahonal

} 3 ALARM md.!cafm' does not lllummate: -

Checlrc socket and replace if defecnve
(para 3<10g)..-.

Check rotary svntch and rep]ace if de-

e fectwe {para 3—10h)
&/ Check rotary. switch and replace ifde
: fectrve (para 3= 10h)

e Cheek relay and: rep}ace if defectlve

(para 3210d)::

" . Check socket and replace if defeetive

(para 3-10f):"

‘Check rotary switch and replace 1f de-

fective {para 3- 10h)

' ..',:.Check relay: and replacq if defectwe_‘

r__a Gheck loudspeaker and rgplace if de-

fective (para 3= 101)

-defectlve {péra.:-} 10e).
ocket.and: rep]aoe if defectwe
-10g).

: b Check rotary switch and replace if de- .

fectwe (para 3 10h).-

A Check rotary switch and replace if de-
fective (para 3-10h).. Ca

..a Check connector and rep]ace if defec- ' ‘

tma(p_ara 3~ lQ;}

= .b __Check relay and replace lf defectwe
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TroubIeSympbnm o

Pable 343 Power Supply Troubleshooting Chart

Poulhle Cause ’

Bemedy

1. No+100: WV, Silig qites

ARV

2. Either + 10V or - IOV is ahsent hut

not bqth

3. +10V and ~10V. are present, but

POWER ON mdlcatm' does not il-
Tuminate.’

4, +10V and -10V aré present, but

power supply still cauaes data boff-
T be malftmctmn .

4, Defq:t.we transfomwr 19A1T1 (ﬁg

3-6)-

T

b Difictits d cireuit. breaker 19A1CB1

(fig. 3-6and 3- 7).

*"._;'Defecuve diodels) on- diode budger e 5
. OCA‘IQAIAE(ﬁg 3— ‘

d. Defechve capmtm(s) or resistor{s) on

filter CCA lﬂAlA.‘; (fig 3-6).

.Défeci;ve overvoltage absorber
. 19A1RVI{fig. 3-6), _‘

NOTE =
Overvoltage shaorher is sol:
dered betweén terminals 1
_and’ 2. of transformer
19A1TI

f. Det'ectweeounector 19A1P1 (fig 3—6)

or assoemtedwmns

a. Deﬁectxve dmdq{s} ‘on dwde bndge
) CCA 19A1A2(ﬁg 3-—6),

= Defecnveeamtor(a)m remtor(a)on

filter CCA 19A1A1 (ﬁg‘ 3-6)-

3 Defective oonneetor IBAIPI {fig 3-6) .
’ oraasoﬁatedmnng

1 Defeeuvemwmoummmm.'

et IQAIKDBI (ﬁg, 3 7)

.. Defechve eonmctor 19A1P1 {ﬁg

' -6)or amted wmng

- a.

Rem&re "diode bndge CCA (para

" 3100 snd check contmwfy through

o

trensformer (primary = 10-15Q!
i ‘secondary = 1-3Q) Rep!acelfde-

i Tective (para 3- 10n).
b

Check continuity thmugh clrcmt
'breaker. Repléce if defective (para
-3-100). .

. Remove' diode . hﬂdge ‘CCA - (para
:3-100) and ¢heck forward: and re-

:  verse resistance through each diode

.. Uorward = 5-150, reverse >

4

wnl .

1000Q). Replace any defectlve diode
found. ‘

Remove filter CCA (para 3-10m) and
check resistance through compo-
‘nents, one:at a time, by lifting one
of the leads (capacitors = nejther.
shorted nor open, res:stora = 350Q
* 10%).. '

. Remove- overvoltage abeorber (para
‘3- 1(.'&) Replace if shorhed ‘

Gheck wiring between connector pins
and power supply points using fig-
ure. FO-11 and FO-12. Repair
faulty wiring or replace connector
(para 3-10r)if necessary. :

. Remove diode bridge CCA' ‘(para

- 8-10¢) and check forward and re-

: '.versereastametlmugheachdmde

Aforward = B5-15Q, reverse 2
-1000Q). Repheeany defectwe dmde
found.:

RemmﬁlterCCA(pmS 10m)and

check resistance through compo-

_ nents, oneatatame byhftmgone
of ‘the leads (capacitors = neither
_shorted 1ot open, res:stors = 390Q
E10%).

. Check wiring between connector pins
-and power supply points using fig-
.ure. FO-11. and. FO-12. ‘Repair
“fauity wiring or reptace connector
(paraSJﬁ-):fnmry -

Cheek continnity through md:cator
sockst, Replace xf defective (para
3-10p).

. Check mntml.uty between a]l connec-

_tob pins and. power supply poinits

. using: figure FO-11 and FO-12. Re-

pair faulty wiking or replace connee-
tm(pm 3—10;-) if ueoeesary
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Secfion V. MAINTENANCE OF DATA BUFFER

3-7. Adiusimen‘l‘s not attempt to turn nuts unless specifically
mstructed to doso. .

. e ‘NOTE
s CCAs are marked to show polarization of ap-
s 'phcable components such as capacitors and
& diodes. The positive terminal of these compo-
. ""nents is indicated by a square solder pad and
- “the negative terminal by a round solder pad.

Do:not perform any adjustments on the data buffer at
the direct support maintenance level. .
'CAUTION :
" Potentiometers and variable capac:tors are
contained on-printed circuit boards. Do not
attempt to adjust these: components

3-8. Alignment SO S A (R Pin 1 of multi- pin components such as inte-

Do not perform any alignment prooedures on the data _ _g;ZtEd circuits is also indicated by a square
buffer at the direct support mamtenance level a. Rear Access Cover Assembly (Fig. 3-1).

3-9. Repuir : _ : ' o (1) Loosen 10 captive screws securing rear access

cover assembly to the data buffer.

Repair of the data buffer consists-of replacing the as- (@) Pull the rear access cover assembly from the

semblies or components found to be defective during

troubleshooting. Refer to removal and replacement data buffer.
(3) Replace rear access cover assembly by revers-
procedures. _ . :
_ _ ing removal procedure.
3-10. Removal and Replacement = - NOTE

When tightening rear access cover captive

screws, tighten each a few turns in sequence.

Do not overtighten. In the event that the cap-

tive screws cannot be aligned with their re-

spective holes, pull rear access cover as-
- sembly back slightly, realign, and tighten,

After removal and replacement of any component or
assembly, except for covers, perform an operational
test in accordance with paragraph 3-11 and 3-12,
CAUTION -
Most chassis mounting and securing is ac-
complished by means of captive-type nuts, Do

REMOTE . GND
ALARM BINDING
CONNECTOR . POST

REAR ACCESS ] ) . REAR ACCESS
COVER ASSEMBLY -~ "COVER SCREWS
: . (1 OF 10) -

ELASLO37
Figure 3-1. Data buffer, rear view.
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AC LINE FILTER AC LINE FILTER
19 FLI SCREW {1 OF 4)

EL451038

- Figure 3-2. Removal and replacement of ac line filter and alarm relay.

b. ACLine Filter 19FL1 (Fig, 3-2).
{1y Remove power supply and high speed filter as-

semblies in accordance with replacement procedures in -

TM 11-5805-637-12. | |
(2) Remove four screws securing ac line filter fo
rear of data buffer. . BRI '

- (3) Remove ac line filter from- data buffer with_

wires still attached.

(4) Tag, unsolder, and remove the three wires and

the two overvoltage protectors from the ac line filter.
(5) Install replacement ac line filter in the reverse
order of removal. U o

e
s b

c. Upper and/or Lower Printed Circuit Card Guides
(Fig. 3-3and 3-4),

{1) Remove froﬁt cover assembly and 15 printed
circuit card assemblies in accordance with replacement

procedures in TM 11-5805-637-12.

(2) Remove six screws (fig. 3-3) securing shielding

- gasket to data buffer and remove shielding gasket.

{3) Remove three screws (fig. 3-3) securing lower
printed circuit card guide and/or three screws securing

‘upper printed circuit card guide to data buffer, as

applicable. _
(4) Remove rear access cover assembly in accord-

ance with paragraph 3-10g.

(5) If upper printed circuit guide is being replaced,
remove audio filter assembly in accordance with TM
11-5805-637-12. -

(6) Remove four screws (fig. 3-4) securing lower
printed circuit card guide and/or four screws securing
upper printed circuit card guide to printed circuit card
connector assembly, as applicable. :

(7) If lower printed circuit card guide is being re-

- placed, remove three screws, flat washers, and nuts

{fig. 3-4) securing lower printed circuit card guide to
data buffer. :
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UPPER CARD GUIDE
SCREWS (3 PLACES)
{NOT VISIBLE) GUIDE

SHIELDING
GASKET

b
5
5
g
"
od
H
3
il
B
:

:
f

UPPER PRINTED
CIRCUIT CARD

LOWER PRINTED

SHIELDING LOWER CARD GUIDE
GASKET SCREWS SCREWS (3 PLACES} CIRCUIT CARD
(6 PLACES) {(NOT VISIBLE ) GUIDE EL45L03¢
Figure 3-3. Printed circuit card guides, front view.
NOTE d. Alarm Relay 19K 1 (Fig. 3-2).

The three screws removed in step (7) are not
held down by captive-type nuts. Remove the
‘nuts with the screws.

- (8) Remove lower and/or upper printed circuit
card guides from data buffer.

(9) Install replacement lower and/or upper printed
circuit card guides in the reverse order of removal, but
do not fully tighten screws. When all screws are in
loosely, insert two printed circuit card assemblies, one
at each end of the card guide assemblies. Use these as a
guide to align the guide assemblies before tightening
screws. Insert remaining printed circuit card assem-
blies.
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(1) Remove high speed filter and audio filter as-
semblies from data buffer in accordance with replace-
ment procedures in TM 11-5805-637-12.

(2) Remove two screws and nuts securing alarm'
relay to inside wall of data buffer. Remove cable
clamps as necessary by removing screw, washer, and
nut securing clamp to inside wall of data buffer.

(3) Remove alarm relay, with wires attached,
through rear of data buffer. .

~ (4) Tag, unsolder, and remove wires from the re-
lay. .

(5) Install replacement relay in the reverse order

of removal.



PRINTED CIRCUIT
CARD CONNECTOR
ASSEMBLY

FHHEA

LOWER CARD
GUIDE SCREWS
{4 PLACES)

{1 NOT VISIBLE )

TM 11-3805-4637-34

UPPER CARD
GUIDE SCREWS
{4 PLACES)

{NOT VISIBLE)
- EREETILEFT §

LOWER CARD
GUIDE SCREWS,
WASHERS AND

NUTS (3 PLACES) .EL4$L040

Figure 3-4. Printed cireuit card guides, rear view.

e. BUZZER OFF Switch 1982 (Fig. 3-5).
(1) Remove power supply and high speed filter as-

semblies in accordance with replacement procedures in
T™M 11-5805-637-12.

(2) Being careful not to scratch front panel, re-

move hardware securing switch to front panel and
push out switch through rear of panel. '

(3) Drop switch down through power supply open-
mg in front panel.

' (4) Tag, unsolder, and remove wires from switch.

(5) Install replacement switch in the reverse order
of removal.

f. ALARM Indicator Socket 19XDS1 (Fig. 3-5).

(1) Remove power supply and high speed filter as-
semblies in accordance with replacement procedures in
TM 11-5805-637-12.

.(2) Remove BUZZER OFF switch (para 3-10e)
and loudspeaker (para 3-10i).

(3) Remove hardware from rear of socket and
push socket out front of panel.

(4) Tag, unsolder, and remove wires from socket.

(5) Install replacement socket in the reverse order
of removal.

g TEST Indicator Socket 19XDS2 (Fig. 3- 5)
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TEST
ROTARY INDICATOR
SWITCH SOCKET
1951 19XDS2

ALARM

INDICATOR BUZZER OFF
SOCKET SWITCH
I9Xesy ’ 1952

LOUDSPEAKER

19151

EL45L041

Figure 3-5. Rerioval and replacement of front panel components.

(1) Remove power supply and high speed fiiter as-
semblies in accordance with replacement procedures in
TM 11-5805-637-12,

{2) Remove hardware from rear of socket and
push socket out front of panel.

(3) Tag, unsolder, and remove wires from socket.

(4) Install replacement socket in the reverse order
of removal.

h. Rotary Switch 1951 (Fig. 3-5).

3-8

(1) Remove power supply and high speed filter as-
semblies in accordance with replacement prooedures in
T™ 11-5805-637-12.

(2) Remove the knob from the switch.

(3) Remove hardware securing switch to front
panel and push switch out carefully through rear of
panel. Guide switch by wiring harness.

(4) Remove cable clamps as necessary by remov-
ing screw, washer, and nut securing clamp to inside
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Figure 3-6. Power supply assembly, top rear view.

wall of data buffer. Drop switch down through power
supply opening in front panel.

{B) Tag, unsolder, and remove the harness wires
from the rotary switch.

(6) Add jumper wires to replacement switch per
connections on old switch.

(7) Install replacement switch in the reverse order
of removal. Align switch slot with panel markings and
rotate switch knob several times to make sure switch
is properly installed, Align knob so that it points away
from flat side of switch shaft.

L. Loudspeaker 19LS1 (Fig. 3-5).

(1) Remove power supply and high speed filter as-

sembhes in accordance with replacement procedures in
‘TM 11-5805-637-12.

(2) Remove two screws securing loudspeaker toin-
side of front panel and remove loudspeaker, retaining
plate, and gasket.

(3} Drop Ioudspeaker assembly down through
power supply opening in front panel.

(4) Tag, unsolder, and remove the wires from the
terminals on the loudspeaker.

(5) Install replacement loudspeaker in the reverse
order of removal.

J. REMOTE ALARM Connector (Fig. 3-1).

(1) Remove power supply and high speed filter as-
semblies in accordance with replacement procedures in
TM 11-58056-637-12.

(2) Being careful not to scratch rear panel, remove
hardware securing REMOTE ALARM connector to
rear panel of data buffer. Push out connector through
rear of panel.

(3) Remove cable clamps as necessary by remov-
ing screw, washer, and nut to inside wall of data buf-
fer. Drop connector down through opening in rear of
data buffer.
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? -a:{CIRCUi't’.:BREAKER. 19ATCB

“+FALTER CCA/SPACER BAR SCREWS
- AND WASHERS (3 PLACES) -~ -

POWER SUPPLY ASSEMBLY
. FRONTPANEL .

g - FRONT PANEL/SPACER BAR
" SCREWS AND WASHERS
- (3 PLACES) )

INDICATOR LAMP SOCKET
19A1XDST .

EL4SLO49

Fzgure 3-7. Power supply assembly front view.

nector.

(5) Install- repiacement connector in the reverse

. order of removal.
k. GND Binding Post (Fig. 3-1). :

{1) Remove power supply and high speed filter as-
semblies in accordance with replacement procedures in
TM11 5805-637-12. o

{2) Remove hardware and lug from rear of binding
post and push bmdmg post out through rear of data
buffer.

3) Install replacement bmdmg post in the reverse -

order of removal.
l.. Diode Bridge CCA 1 9A1A2 (Fig. 3-6).

CAUTION
When replacing diodes on diode bridge CCA
-replace protector caps on diodes as shown in-
figure 3-6.to: prevent damage to wiring.

(1) Remove power supply assembly in aocordanoe
with replacement procedures in TM 11- 5805-637-12.

(2) Remove four screws and washers securing
diode bridge CCA to rear of power supply assembly
Remove diode bndge CCA with w1res attached.

3-10

(4) Tag, unsolder and remove w1res fromi the con

' CCA.

3) Tag, unsolder ‘and remove wires from dlode

_ "‘bndge CCA. -

- {4) Install repaired diode bridge CCA in the re-
verse order of remnoval.
{5) Replace power supply assembly in accordance
with replacement procedures in TM 11-5805-637-12.
m. Filter CCA 19A1A1 (Fig. 3-6and 3-7).
(1) Remove power supply assembly in accordance

~ with replacement procedures in TM 11-58056-637-12.

(2) Remove diode bridge CCA in accordanoe with

' paragraphS 104

(3) Remove six screws from left side of power sup-

ply assembly secunng filter CCA and attached spacer
- - bars,

.(4) Remove three SCTews and washers from front

“of power supply assembly securmg filter CCA and at-

tached spacer bars. .
*(5) Remove filter CCA, with wires attached

through.rear of power supply assembly. '
(6) Remove spacer bars from filter CCA by remov-

ing four screws and washers securing spacer bars to fil-

' ter CCA.

(7). Tag, unsolder and remove wires from fllter ,



NOTE

When installing new capacitors on filter

CCA, secure capacitors to CCA with new

straps.

(8) Install repaired filter CCA in the reverse order
of removal.

(9) Replace power supply assembly in accordance
with replacement procedures in TM 11-5805-637-12.

n. Transformer 19A1T1 (Fig. 3-7and 3-8).

(1) Remove power supply assembly in accordance
with replacement procedures in|TM 11-5805-637-12.

(2) Remove three screws and washers from left
front of power supply assembly securing front panel
filter CCA.

(3) Remove three screws and washers from right
front of power supply assembly securing front panel to
spacer bar.

(4) Remove front panel, with wires attached, and
lay to one side.

(5) Remove four screws from bottom of power
supply.

(6) Remove transformer, with wires attached,
through front of power supply assembly.

(7) Tag, unsolder, and remove wires from trans-
former. Transfer the overvoltage absorber from pins
of removed transformer to the same pins on replace-
ment transformer.

(8) Install replacement transformer in the reverse
order of removal.

(9) Replace power supply assembly in accordance
with replacement procedures in TM 11-5805-637-12.

0. Circuit Breaker 19A1CB1 (Fig. 3-6 and 3-7).

(1) Remove power supply assembly in accordance
with replacement procedures in TM 11-5805-637-12.

(2) Remove hardware securing circuit breaker to
front panel. Remove circuit breaker, with wires at-
tached, through top of power supply assembly.

(3) Tag, unsolder, and remove wires from circuit
breaker.

(4) Install replacement circuit breaker in the re-
verse order of removal.

(5) Replace power supply assembly in accordance
with replacement procedures inTM 11-5805-637-12.

p. POWER ON Indicator Socket 19A1XDS1 (Fig.
3-7).

TM 11-5805-637-34

(1) Remove power supply assembly in accordance
with replacement procedures in|TM 11-5805-637-12.

(2) Remove three screws and washers from |eft
front of power supply assembly securing front panel to
spacer bar and attached filter CCA.

(3) Remove three screws and washers from right
front of power supply assembly securing front panel to
spacer bar.

(4) Remove front panel, with wires attached, from
power supply assembly.

(5) Tag, unsolder, and remove wires from indi-
cater socket.

(6) Remove hardware from rear of indicator
socket and push socket out through front of front
panel.

(7) Install replacement indicator socket in the re-
verse order of removal.

(8) Replace power supply assembly in accordance
with replacement procedure in' TM 11-5805-637-12.

g. Overvoltage Absorber 19A1RV1 (Fig. 3-7 and
3-8).

(1) Remove diode bridge CCA in accordance with
paragraph 3-10I.

(2) Unsolder and remove overvoltage absorber
from transformer terminals 1 and 2.

(3) Install replacement overvoltage absorber in
the reverse order of removal.

(4) Replace power supply assembly in accordance
with replacement procedures in|TM 11-5805-637-12.

r. Connector 19A1P1 (Figure 3-6).

(1) Remove power supply assembly in accordance
with replacement procedures in|TM 11-5805-637-12.

(2) Remove two screws, washers, and nuts se-
curing the connector to the power supply. Remove con-
nector, with wires attached, from power supply.

(3) Slide sleeving back from connector pins so that
wire/pin connections are exposed. Tag, unsolder, and
remove wires from connector pins. Do not remove
sleeving.

(4) Install replacement connector in the reverse
order of removal, sliding sleeving back over pins after
wires are soldered on.

(5) Replace power supply assembly in accordance
with replacement procedures in|TM 11-5805-637-12.

Section V. DIRECT SUPPORT TESTING PROCEDURES

3-11. Introduction

Testing the data buffer at the direct support main-
tenance level consists of performing the data buffer
operational test. This test is used to verify proper data
buffer operation after the data buffer has been re-
paired. Failure of any of the operational test steps
indicates a fault in the data buffer. When a fault is
indicated, it maybe isolated by using the troubleshoot-
ing procedures in Section |11 of this chapter.

3-12. Operational Test

NOTE
This tests only voice and relay functions of
the data buffer. To insure proper data opera-
tion of data buffer, test unit in an operational
system to see if traffic passes through with-
out errors.
To perform the data buffer operational test, proceed as
follows:
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Figures 3-8. Power supply assemblys, bottom view.

a. Set POWER switches on all equipment to OFF. channel (TD-1065/G output) should appear similar to
Connect equipment as shown i figure FO-10. Set the waveform displayed on LEFT channel (TD - 1065/G in-
TD-660 ( )/G MODE switch to the 12 CH position. put), but RIGHT channel peak-to-peak voltage should

b. Connect the oscilloscope and signal generator as be about 10% less than that of LEFT channel. l
indicated intable 3-3 for channel 1 testing. Set e. Repeat steps b through d for channels 2 through
POWER switches on all equipment to ON. 12.

c. Adjust signal generator to produce output fre- f. Set POWER switch on data buffer to OFF.
quency of 1 KHz at -4 dBm, using electronic voltmeter to g. Repeat steps b through e.

i observe signal level. h. Set POWER switches on all equipment to OFF.

d. The waveform displayed on RIGHT oscilloscope

3-12 CHANGE 2
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Table 3-3. Connections for Data Buffer Operational Test

CHANNEL CONNECT FREQUENCY CONNECT
TESTED . GENERATOR TO OSCILLOSCOPETO

1 BUFFER CH1-4,pins A, B BUFFER CH1-4, pinsC,D

2 BUFFER CH1-4, pins J,K BUFFER CH1-4, pins L, M

3 BUFFER CH1-4, pinsE, F BUFFER CH1-4,pins G,H

4 BUFFER CH1-4,pins N, P BUFFER CH1-4, pins R, S

5 BUFFER CH5-8, pins A, B BUFFER CH5-8, pins C,D

6 BUFFER CH5-8, pins J, K BUFFER CH5-8, pins L, M

7 BUFFER CH5-8, pins E, F BUFFER CH5-8, pins G, H

8 BUFFER CH5-8, pins N, P BUFFER CH5-8, pinsR, S

9 BUFFER CH9-12, pins A, B BUFFER-€H9-12, pins C,D
10 BUFFER CH9-12, pins J, K BUFFER CH9-12, pins L, M
11 BUFFER CH9-12, pins E, F BUFFER CH9-12, pins G, H
12 BUFFER CH9-12, pins N, P BUFFER CH9-12, pins R, S

Section VI. OPERATIONAL TEST

3-13. Introduction

a. The TS-3981 can be used to test the Data Buffer
TD-1065/G for errors, sync acquisition time, the alarm
operation. The same setup is used for al tests. Loopback
testing is used The TD-1065( )/G must be operated
with a Multiplexer TD-660A/G or TD-660B/G. The
TD-660/G cannot be used.

b. Audio test must be performed before power is
supplied to the system.

NOTE

Except where indicated buffer data TD-660A/G

Monnation referenced in this manual relates to the

TD-660B/G as well.

3-14. Set-Up for Test Set Error Detector,
and SG-1139/G Digital Data Generator

a. Interconnect the equipment shown in[Figure 3-9
when data generator or error detector is available.

b. Set controls of TD-660A/G units as follows

(1) Master/Slave set to “Master”
(2) Mode set to “12 CH”
(3) 2 wire/4 wire set, to “4 wire”
(4) “Aux” (Infout) set to “OUT".
. Turn on TD-660A/G unit and note the following
(1) “Out of frame” indicator is extinguished.
(2) All indicators are normal.

d. After opening the TD1065/G Circuit Card Assembly
(CCA) access cover, set al 2 wire/4 wire switches on the
Channel Unit CCAs (19A6) to the 4-wire position (UP).
On Channel Unit CCA (19A6B) set A/B mode switch to
the A mode position (UP).

e. Apply power to the TB-1065/G and note the following

(2) Initial alarm indicators (both audible and visual)
clear automatically. The audible alarm is silenced using
the “BUZZER OFF" pushbutton switch on TD-1065/G.

(2) Note the status of the green “TEST” lamp on the
TD-1065/G for the TEST SWITCH positions listed below:

GREEN “TEST” LAMP

SWITCH POSITION INDICATION
OFF OFF
-10V ON
+10V ON
XMT FRAME ON
XMT TIME ON
XMT PCM ON
RCV PCM ON
RCV TIME ON
RCV FRAME ON
COM ON
CHAN ON

(3) On the TD-660A/G units, note the following
(a) “Out of frame” indicators are extinguished
(b) All indicators are normal.

3-15. Operation When Using TS-3981/P

or SG-1139/G

a. If TS-3981/P is used set the controls as follows
for the 32 kb/sec (4-wire test):
(1) “PATTERN” Switch set to “LONG”.
(2) “OPERATION” Switch set to “4W’
(3) “CORRELATOR LOOP” Switch set to “OPEN”
(4) “DATA” (ON/OFF) Switch set to “ON".
(5) “Rate Selection” Switch set to “7” (32 kb/s).
(6) “Display Select” Switch set to “ERRORS’.

b. If using the SG-1139/G set the controls as
follows:
(1) “TIMING” to “MASTER”
(2) “DATA RATE (kb/g)” to “32".

Change 2 3-13
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3-16 Test

a. Energize the TS-3981/P or SG-139/G and

interconnect to Channel 1 of the TD-1065/G.
NOTE

“DATA” (Activity) lamp on DSED(S)

is/are lit (illuminated).

b. Using the display “RESET” pushbut-
ton switch on the TS-3981/P or SG-1139/G, reset
the display to show no errors. Correlate data
transmission for errors for not less than five (5)
seconds. Acceptance criteria will be no errors
shown on display. Rejection criteria will be when

" any error(s) is/are shown on the display.

c. Using the “SINGLE ERROR” insertion
pushbutton switch, inject errors (not less than ten
(10))into the data stream. Acceptance criteria will
be that the number of errors shown on the display
equal the number of errors inserted. Rejection
criteria shall be that the number shown does not
equal the number of errors inserted.

d. Set A/B mode switch on Channel Unit
CCA (19A6B) to B position (down). Repeat steps
a thru c.

e. Repeat paragraph 3-15 steps a or b and
paragraph 3-16 steps a-d for the remaining
eleven (11) channels. This completes the 32kb/s
4-wire tests.

f. TD-1065/G and TD-1065B/G with CCA
19A6B in A mode only, for 16KB/s 4-wire tests
use[figure 3-9 Set the “DATA” (RATE SELECT)
Switch on the TS 3981/P to the “6” position (16kb/
s) or data rate (kb/s) “SWITCH” on the SG-1139/
G to “16”.

g. Interconnect the TS-3981/P or SG-1139/G
to Channel 1 of the TD-1065/G or TD-1065B/G.

Change 2

NOTE

“Data” (activity) indicator on the SED

(UNIT B) is “on”.

h. Using the display “RESET” pushbutton
switch on the TS-3981/P or SG-1139/G, reset the
display to show no errors. Correlate data trans-
missions for errors for not less than five (5) sec-
onds. Acceptance criteria will be no errors shown
on display(s). Rejection criteria will be when any
error(s) is/are shown on the display(s).

i. Using the “SINGLE ERROR” insert push-
button switch on the DSED(S), inject errors (not
less than ten (10)) into the data stream. Accep-
tance criteria shall be that the number of errors
displayed equal the number inserted.

j. Repeat paragraph 3-16 steps f, g, h, and i
for the remaining eleven (11) channels.

3-17 161kb/s 2-wire Tests, TD-106S ()/Q

a. Connect as shown in|figure 3-10

h Set 2W/4W Switches on CCA 19A6, CCA
19A6A or CCA 19A6B card to 2W position(down).
On Channel Unit CCA 19A6B A/B mode
SWITCH to A mode position (up).

¢ Interconnect TS-3981/P or SG-1139/G to
channel 1 of the TD-1065 ( )/G controls on both
drop boxes to channel 1.

d. Observe the “data” activity indicator. Ac-
ceptance criteria shall be that the activity indi-
cator is lit or flashing. Rejection criteria shall be
that the activity indicator is off.

e. Set A/B mode switch on Channel Unit CCA
(19A6B) to B position (down). Repeat step d.

f. Repeat [paragraph 3-17 steps a thru e for
the remaining 11 channels. This completes the
16kb/sec-2 wire testing.




Z abuey)

ST-€

DATA OUT

TS-3981/P
OR
$G-1139/G

DATA IN

TD-1065/G, TD-1065A/G or TD-10658/G

INTERFACE BOX

l Figure 3-9. 16/32 KB/S 4W Tests TD-6604/G

BUFFER CH |-4 XMT PCM OUT
BUFFER CH 5-8
BUFFER CH 9-12
XMT TIM OUT
' z z z
MUX CH (-4 - ¥ o
z =z @ ’é > 2
- z = a % x
MUX CH 5-8 s 2 8 ¢ 2 5
- - * b A > >
. (8] .
MUX CH 9—12 X = 2 & =z ¢
CH 9-12 5 5 @ % %X g
() ° w < (5 o
Zz z &5 2 3 3
CH 5-8 ¢ F o L 2 2
x & > 35
CHI-4 a « :
0
1 4
TIM IN
| PCM IN
:TD-beA/G or TD-660B/G )
ELASLO55

¥€-,€9-G08G-TT L



91-¢

Z abueyd

 DATA OUT"

TS-3981/P
OR
$G-1139/G

DATA IN

DROP BOX "A"

DROP BOX "B"

IN
4
ouT

IN
3
out

IN
2
ouT

TD-1065/G, TD-1065A/G or TD-10658/G

PCM OUT

TIM ouT

TIM IN

‘ PCM IN
TD-660A/G or TD-6608/G

TIM IN

PCM IN

TD-660A/G or TD-660B/G

|
i —

l  Figure 3-10. 16KB/S 2W Tost

PCM OUT

TIM OUT

TD-1065/G, TD-1065A/G or TD-10658/G

EL4SLOS56

vE€-LE€9-G08S-TT NL



T™M 11-5805-637-34

CHAPTER 4

GENERAL SUPPORT MAINTENANCE INSTRUCTIONS

The direct support maintenance instructions contained in Chapter 3 of this manual are applicable to general sup-
port maintenance.
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APPENDIX A

REFERENCES

DA Pam 25-30

DA Pam 738-750

T™M 11-5805-637-12
T™M 11-5805-637-2ZP

TM 11-5805-637-34P

T™M 11-6625-654-14

T™ 11-6625-683-15
TM 11-6625-2658-14
TB 43-0118

T™M 740-90-1
TM 750-244-2

Consolidated Index of Army Publications and Blank Forms.

The Army Maintenance Management System (TAMMS).

Operator and Organizational Maintenance Manual, Buffer, Data TD-1065/G
(NSN 58054)14)28-8364).

Organizational Maintenance Repair Parts and Special Tools Lists for Data Buffer
TD-1065/G (NSN 5805-01-028-8364).

Direct Support and General Support Maintenance Repair Parts and Special Tools
List (Including Depot Maintenance Repair Parts and Special Tools) for Data
Buffer TD-1065/G (NSN 5805-01-028-8364).

Operator’s, Organizational, Direct Support and General Support Maintenance
Repair Parts and Special Tools List (Including Depot Maintenance Repair
Parts and Specia Tools List) for Multimeter, AN/USM-223.

Operator’s, Organizational, Direct Support, General Support, and Depot
Maintenance Manual Signal Generator AN/URM-127 (NSN 6625-00-783-5965).

Operator’s, Organizational, Direct Support and General Support Maintenance
Manual for Oscilloscope, AN/USM-281C (NSN 6625-00-106-9622).

Field Instructions for Painting and Preserving Electronics Command Equipment
Including Camouflage Pattern Painting of Electrical Equipment Shelter.

Administrative Storage of Equipment.

Procedures for Destruction of Electronics Materiel to Prevent Enemy Use
(Electronics Command).
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REPAIR PARTS AND SPECIAL TOOLS LISTS

TM11-5805-637-34

Refer to/ TM 11-5805-637-34P for repair parts and special tools list.
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RECEIVE SECTION

+ PCM TO AUX

o—
TRANSMIT SECTION CHAN 1 ADDRESS FAULT LOCATOﬂ
— SECTION
(AUX ADRS IN)
|
60R | P/O TIMING P/O FAULT
12 CHAN| TD-660( )/G HIGH SPEED LOCATOR
AUDIO | (NOTE 1) FILTER 19A7 CCA 19A3
6 OR
|
12 CHAN .
1 NOTES:
CHAN 6 MULTIPLEXED ALARM rEer 1. NOT PART OF TD-1065/G.
OR 12 PCM (XMT 2. THERE ARE 12 SEPARATE CHANNEL CCAs.
PCM IN) EACH CCA HAS ONE RECEIVE SECTION
¢ OR AND ONE TRANSMIT SECTION,
CHAN 1 TIMING | ADDRESS FOR 12-CHANNEL OPERATION, ALL 12
12 CHAN POWER SUPPLY CHANNEL CCAs ARE USED TO PROCESS
PCM SECTION DATA
DIPHASE | P/O .
DATA OR AUDIO FILTER | cram 1 CHANNEL 1 115 VAC FOR 6-CHANNEL OPERATION, ONLY THE
| CCA- & ODD-NUMBERED CHANNEL CCAs ARE USED
VOICE INPUTS 19A10 T T ADDRESS
P/O 19A6 > TO PROCESS DATA.,
OR 12 16 OR | 6 OR > b/0 ngi
| 12 CHAN | 12 CHAN TRANSMIT TIMING / TIMING
> COMMON HIGH SPEED 19A1
| DATA [ (NOTE 2) | DATA EILTER 1987
| (DIPHASE) | (BINARY) CCA 19A4 s on
| | ?ZOCRHAN 12 CHAN ; l l
| CHANNEL1Z | PCM/DATA " 10V 10V
* CCA PCM/DATA (XMT PCM OUT)
CHANG | /0 19A¢ —
OR 12
o——
PCM/DATA CHAN 1
> T
112 CHANNELS AUDIO
|
P/O CHAN 12
TD-660( )/G CHAN 1 )
(NOTE 1) CHANNEL 1 :
ADDRESS T ccaA '
TIMING ADDRESS - | P/O 19A6 | i
(RCVR AUX : L [
ADRS) P/O 6 OR I P/O | DIPHASE
IIMING HIGH TIMING RECEIVE R I 12 CHAN | AUDIO FILTER | > DATA OR
> SPEED COMMON | DATA (NOTE 2) CHAN 1 | 19a10 | VOICE QUTPUTS
(RCVR AUX FILTER CCA 19A5 | (BINAR ! >
CLK) 19A7 ¢ Y) ‘ 6OR12 | '
12 CHAN 6 OR | CHAN DATA, I
— 12 CHAN CHANNEL 12 (DIPHASE) I
MUX DATA MUX DATA . cca —L—»
(RCV PCM } P/O 19A6 CHAN 6 CHAN 6
FR MUX) L RCV PCM FR AUX OR 12 OR 12
TO KG-27
L - RCVR AUX CLK OUT L 0 jioiel -
L————% RCVR AUX ADRS QUT | (IF USED)

Figure FO-1. Data buffer, overall block diagram.

EL4SLOO?



TM 11-5805-637-34

- TD-660( )/G 12 CHANNEL MODE FRAME >

e—— CHAN 11 —#}e—— CHAN 12 —s{e—— CHAN | —sJe—— CHAN 2 —slaCHANGle  CHAN 11 —sfe— CHAN 12 —#le—— CHAN | ——sle—— CHAN 2 —

(s re o rl
\ ) 7 -
’ VIVIVIVIVIVIVIVIVIVIVI VY VIVIVIVIVIV|IVV][V]V VIVIVIV]VIVIVIVIVIV]V VIiViviv]iviv]viv]viv]v]yV ’
1121314115161 121}13]|4]5 112131451611 })12]3}| 4151}¢ 1121314516112 |31415 F 11213141516 11213141516
" ) ) 0 l’
la —f (
L]
V \% \Y% \ \ F \% V V Vv \Y V \Y vV Vv \ \% F \Y \% \% \% \% vV
1 2 3 4 5 1 2 3 4 5 6 1 2 3 4 5 1 2 3 4 5 6
4 f 7{
S CHAN 6 > CHAN | ———————»ja SHIAN CHAN 6 e CHAN 1 -
nd TD-660( )/G 6 CHANNEL MODE FRAME >
NOTES:
1. EACH 12 CHANNEL MODE FRAME CONTAINS 12 CHANNELS, EACH CHANNEL CONTAINS
6 BITS. BITS V1-Vé ARE VOICE (PCM) BITS. BIT 6 OF CHANNEL 12 1S THE FRAMING BIT (F)

2. EACH 6 CHANNEL MODE FRAME CONTAINS 6 CHANNELS. EACH CHANNEL CONTAINS

6 BITS. BITS V1-V6 ARE VOICE (PCM) BITS. BIT 6 OF CHANNEL 6 IS THE FRAMING BIT (F). ELASLO42

Figure FO-2. TD-660( )/G frame format, six and 12-channel.
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FAULT LOCATOR CCA 19A3 ]
AUDOFF AUDIBLE SPKRDR
ALARM
. 19151
fi |
! f ALARK DISABLE
BUZZER K POWER- ON ALARM
OFF ; j
1952 _E___x
gg\:\/TER oN | 1-secoNnD | oLy RELA RLYDRV ALARM 1203
FROM POWER - - L Y
suppLY 1oA1 1OV T "] ALARM DELAY CONTROL R ——{2
ENABLE
ALARM
FROM CHANNNEL | CUAL CHANNEL TO EXTERNAL
CCAe 1984 THROUGH ALARM o T
CUAL 12 DETEC TOR
POW R +10V
ZE?;CYO . 10 VOLT
JoAl MONITOR
Stov
FROM TRAN SMIT
COMMON CCA —XCOMM COMMON 19D52
19A4 CIRCUIT LAMP FLILMP =
DRI VER ={ )
FROM RECEIVE ALARM 1 celay
D
COMMON CCa _RXCOMM ETEC TOR R oL TesT
19A5 ENABLE
[
MTRINP
NAND CCHMTR
GATES TR
f:g\\mrk '— ]
X PCM PCM R
CCMTR M Wl c
TIME TIME
TXF RMM 1 ~ - v
BAUXAD L FRAME — — FRAME
BIXPCM ———d TXPCMM P -
FROM HIGH | o0 ot BUFFERS TXTIMM aov 7,V Scom
SPEED FILTER{ oot AND RXFRMM S10V . CHAN
19A7 AMPLIFIERS RXPC MM OFF
BRXPCM ———»] o
BRXTIM
J ROTARY SWIiTCH 1951 EL45L006

Figure FO-3. Fault locator CCA 19A3, functional block diagram



FROM HIGH SPEED
FILTER 19A7

FROM TRANSMIT COMMON
CCA 19A4 (OUTPUT/TIMING
SECTION)

FROM CHANNEL CCA 19A6
(1-12) (TRANSMIT SECTION)

FROM TRANSMIT COMMON
CCA 19A4
(OUTPUT/TIMING SECTION)

FROM HIGH SPEED BAUXAD

FILTER 19A7

PRIDLY
12 CHAN ENABLE
LOCK-IN ERROR
DETECTOR -
LOCK
BTXTIM PULSE PRIDLY FREQUENCY
2wl STRETCHER/ DOUBLER
SHAPER PLL
TCLK
PRIDLY
BTXPCM L, TO6/12CHAN
PCM MODE SELECT
I RETIMING
JCLK ] PCM » [0 COMBINING
IRCUITS
TCLK o chAN READ-OUT
READ-OUT | CLOCK 6 CHAN
CLOCK 6 CHAN DATA/PCM
GENERATOR DO DATA/VOICE >
BIT 6 I_. 6 CHAN | 6 CHAN DATA SELECT
(INHIBIT | STORE 6/12
J READ-IN CHAN TDATA
CLOCKS - CLOCK SIGNAL
SRS e ChAN
6 CHAN. SELECTOR
cLOCK
TCLK . _| GENERATOR PCM
DATA ‘
¢ DBUS DBUS BITS
RETIMING
oBUS 12 CHAN
DATA/PCM
RBUS COMBINING
BIT 5 GATE PULSE | CrRcuITs
< MARKER R
> 12 CHAN DATA DO
— -
MBUS >
| DATA-TO- [ ‘
ANALOG DELAYED MODE [
SWITCHOVER - T
CLOCKS [ peias ™ 6 CHAN V 1
 ERAME 15 M_. 12 ENABLE 6 CHAN ENABLE;1
CLOCKS CHAN
BAUXAD MODE éii:&N 12 CHAN ENABLE
SELECT -
ADDRESS ] DELAYED ADDRESS .
RETIMING FRAME XMTRST
SYNCH -
TO 6/12 CHAN PULSE v
MODE SELECT TO LOCK-IN
DETECTOR

Figure FO-4. Transmit common CCA 19A4 (input/select section), functional block diagram.

TM 11-5805-637-34

TO TRANSMIT COMMON CCA
19A4 (OUTPUT/TIMING SECTION)

TO PCM RETIMING, 6 CHAN
READ-OUT CLOCK GENERATOR,
AND 6 CHAN READ-IN CLOCK
GENERATOR

TO TRANSMIT COMMON CCA

19A4 (OUTPUT/TIMING SECTION)

TO TRANSMIT COMMON CCA
19A4 (OUTPUT/TIMING SECTION)
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TM 11-5895-637-34
TO 31S5-2G-272

TD-660( )G FRAME -

12 CHANNEL MODE - SIGNALS 12 CHAN DATA/PCM, AND TDATA

f<— CHAN 1 —.1-— CHAN 2 ——{‘— CHAN 3 —+— CHAN 4 —le— CHAN 5 —D'-——CHAN 6

CHAN 10 —#fa— CHAN 11 —sfa— CHAN 12 e

O
T
>
z
~N
0
T
>
Z
o]
@)
I
>
z
el

>

|
N ﬁr>'D
1712

o
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12 i |s j1i2.3 4|s|* 12 314‘5‘6 1.2,3 415 IRk 3;4!5 1112 3i4ls|7y1 2)3[4i5]6 1|21314|5|611L2i3[4 s’ 1' 213L¢ S0 21:14 5,
6 CHANNEL MODE - SIGNAL 12 CHAN DATA
e CHAN | —sta— INACTIVE 1. cian 2 —sie INACTIVE _ 1. cuang—ate INACTIVE L cian g —abeINACTIVE _ 1, o ste INACTIVE il oo gig INACTIVE
l TIME SLOT | | TIME SLOT ‘ ‘ TIME SLOT ‘ TIME SLOT i N ] TIME SLOT TIME SLOT
i | I I i I | | | |
DEDTD:D;M: Tl T TD-DD DIM T 1 r 1t 1 T 1T T 1 T T 1 7 D‘lD"DrD M T ; T T T D‘DGDM WI—E } T i T lr lr T rv 7 4
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6 CHANNEL MODE - SIGNAL 6 CHAN DATA
je—————— CHAN 1 >le CHAN 2 - CHAN 3 CHAN 4 CHAN 5 - CHAN 6 —————4
, |
7 T . AJ
p|D|D|M p |l Dl D] DM Dl D|DJ|DI|M o p!' ol obo'mMm ! |
o 2 | 3 VAR - O 2 13 | 4 SN AT SO BN HEAT BT AT ANCAN B 2 | 3| 4 5 | X 1 2 3| 4| N RO I NE O BN
b, -~ 4 ey
6 CHANNEL MODE - SIGNAL PCM
l@e——————— CHAN | CHAN 2 * CHAN 3 >le CHAN 4 =1'- CHAN 5 —'[. CHAN 6 ——————o‘
|
) - ) | | | |
I T T T 7 T " T i T v ™
X x I x | x| x| x| x T. X ox lox box ox \]/ A M \: \; \é X b x ox ! x1 x ! x  xiox | x X xiox YV \; \; \5/3 B
. | |2 J | 1 ] { i i i LN | ! L
6 CHANNEL MODE - SIGMNALS &€ CHAN DATA/PCM AND TDATA
- CHAN ) CHAN 2 CHAN 3 *": —— CHAN 4 sle - CHAN 5 *iv CHAN 6 ———————=
| ]
¥ P S T T — T T -T . T s T T T T =)
D : D D DI M X b | D D D M X \ \Y vV iV v v | D l D D D M X D D DD M v v Y% voloveo
v lo2 | o3 4|5 1 2 31 4 S \ 2 3| 4 5 PR 2 3 4 S 1 2l 3 4 5 P2 3 4 1 50
] i 1 1 | 1 | ! | | H | A I . ! ] -
NOTES: M
1. FRAME SHOWN 1S TYPICAL OF ANY FRAME EXCEPT CONTROL CHANNEL FRAMES 15 OR 16. 4, 7 = EITHER M OR S; M = MARKER BITS (FROM RBUS), S = STUFF/SPILL SIGNALING BITS (FROM OBUS).
2. 12 CHANNEL MODE FRAME iS5 SHOWN CONTAINING DATA iN CHANNELS 1, 2, 3, 5, 6, 7, 10, AND i1, 5. Di1-D4 ARE DATA BiTS (FROM DBUS).
12 CHANNEL MODE FRAME IS SHOWN CONTAINING VOICE IN CHANNELS 4, 8, 9 AND 12, 6. V1-V6 ARE PCM (VOICE) BITS.
3. 6 CHANNEL MODE FRAME IS SHOWN CONTAINING DATA |IN CHANNELS 1, 2 4, AND 5. 7. X = UNUSED BIT
A ('HA'\IRIEl kAf\l\C CDAAA: |Q tHh\'Alkl {‘f\l\l‘l’p\ll\llhl(‘ \/f\!CE IN CHANIN‘IEL 3 AII\‘ID é ELQSL057

Figure FO-5. Combining channel process timing, six and 12-channel.
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FROM TRANSMIT
COMMON CCA 19A4
(INPUT/SELECT SECTION)

FROM CHANNEL CCA
19A6 (1-12) (TRANSMIT
SECTION)

4

FROM TRANSMIT
COMMON CCA 19A4
(INPUT SELECT SECTION)

Figure FO-6. Transmit common CCA 19A4 (output/timing section), functional block diagram.

TM 11-5805-637-34

BIT 6 BIT 6 INHIBIT
INHIBIT >
TO TRANSMIT COMMON CCA 19A4
\ (INPUT/SELECT SECTION)
CLOCK _
CLOCKS
TRI, TR2, TR3 ] TO CHANNEL CCA 19A6
TC1, TC2, 1C3, 1ca . ¢ (TRANSMIT SECTION)
CHANNEL » | (SEE NOTE)
CHANNEL CONTROL
TCLK CLOCKS
JCLK o} conTROL TIMING TBTCLK o | 10 CHANNEL CCA 1946
COUNTER TSHCLK £ (1-12) (TRANSMIT SECTION)
::B” s TO TRANSMIT COMMON CCA 19A4
TR, 1C GATE PULSE  (INPUT/SELECT SECTION)
TO BITE
STF
OCCUPANCY * | TO CHANNEL CCA 19A6
CONTROL (1-12) (TRANSMIT SECTION)
OBUS TIMING SPL
CLOCKS
OCSTRE
TRCD NOTE:
FRAME -
DELAVED [ CLOCKS CONTROL LR, | SIGNAL  TO CHANNEL NO.
ADDRESS TIMING R
CONTROL FRAME 15 TR] 1,4,7,10
COUNTER Hz —* | TO TRANSMIT COMMON CCA 19A4 2 2,5,8, 11
TORE MARKER _ ' (INPUT/SELECT SECTION) TR3 3,6,9 12
TO BITE TCt 1,2,3
C2 4,5, 6
BXADOT c3 7,8,9
PCM AND > TC4 10, 11, 12
TDATA AUX TO HIGH SPEED FILTER 19A7
ENABLE
— ™ 4CHAN ' — -
PHASE A PCM PCM
TXCOMM M
ADJUST ] KHZ — é%:ﬁ‘gk; LOCATOR Tomme M omme §
PRIDLY | DLYCLK R TC . A D [ FRAME— — FRAME |
' R CCALEN s Aov7, Vo N com
_ e / -
12 CHAN D) 10V g CHAN
12 CHAN PHASE
ENABLE ADJUST FAULT
DS1 1oV
==
COM
ROTARY SWITCH 1951 =0 EL55L047



FROM HIGH
SPEED FILTER ¢
19A7

(' BRXPCM

BRXAD

BRXTIM

6/12
CHANNEL
SIGNAL
SELECTOR

270 KHz scHanngL | BYRST
CLOCK
BURST CLOCK |
CLOCK oy IFZJ)CEkAAYED
' PCM
RCV DELAY
PCM PCM .
RETIMING
: PCM
CLKR
L
‘ DELAYED
ADDRESS ADDRESS ADDRESS ADDRESS
STRETCHER DELAY
i 4
CLKR ADDRESS
CLKR |
CLKR
DOUBLE CLKR
PULSE CLKR
STRETCHER/ .| FREQUENCY or
SHAPER DOUBLER
= 70
; TO RCV PCM BT
RETIMING,
$——= ADDRESS
STRETCHER,
AND BITE INHIBIT
. 6 CHAN ENABLE
6 CHANNEL/
12 CHANNEL
DISCRIMINATOR 12 CHAN ENABLE

T™M 11-5805-637-34

NOTES:

1. SIGNAL  TO CHANNEL NO.
RR1 1,4,7,10
RR2 2,58, 11
RR3 3,6,9,12

2. REFER TO TABLE 2-2 FOR CHANNEL
NUMBER ASSIGNMENTS FOR RC1-RC4
AND THEIR RELATIONSHIPS TO RCX,
RCY, AND RCZ.

RPCM | TO CHANNEL CCAs 19A6
(1-12) (RECEIVE SECTION)
RC1, RC2,
: + (RECEIVE SECTION)
CHANNEL (SEE NOTE 2)
RERST | ConTroL RR, RCT
TIMING TO BITE RRI, RR2, RR3  TO CHANNEL CCAs 19A6
»' (RECE!IVE SECTION)
(SEE NOTE 1)
CLOCKS RSTA
" | TO CHANNEL CCAs 19A6
o chANNEL RCDA _ [ (1-6) (RECEIVE SECTION)
576 KHZ CONTROL CLOCKS o Frame RSTB
CLOCK COUNTER DET - TO CHANNEL CCAs 19A6
ETECTION CDB , { (7-12) (RECEIVE SECTION)
576 KHZ SIGNAL 1G5
CLOCK DECODER
" MKR
—————
576 KHZ
TO 6 CHANNEL
BURST CLOCK
RBTCLK TO CHANNEL CCAs 19A6
ELASTIC (1-12) (RECEIVE SECTION)
| store RSHCLK
SIGNAL
DECODER STFSPL
FLO
ELASTIC
STORE HIGH/ FHIB  TO CHANNEL CCAs 19A6
LOW CLOCK " (7-12) (RECEIVE SECTION)
GENERATOR
FHIA | TO CHANNEL CCAs 19A6
(1-6) (RECEIVE SECTION)
320 HZ
— -
RXCOMM X R
> | RXCOMM 10 FAULT LOCATOR 19A3 M PCM | PCM c
ERROR TMEN _ 7/ TIME
_____ | FRAME — — FRAME |
. BITE CCALEN 7 sov?, V. S com
> / -1ov CHAN
RR, RC // / OFF
™ FAULT
DS +10v -
N\ [com
ROTARY SWITCH 1951 ELASL048

Figure FO-7. Receive common CCA 19A5, functional block diagram.



[

— OBUS
—® RBUS

—=> DBUS

— MBUS

NOTE:

SIGNAL TO CHANNEL NO,
(TR 1,4,7,10

2, 5,8, 11

L TR3 3,6,9, 12

TC1 1,2,3

TC2 4,5, 6
| TC3 7,8, 9
(TC4 10, 11, 12

1 TO TRANSMIT
( COMMON CCA 19A4

0OTM 11-5805-637-34
TO 031S5-2G-272

e

FROM .
AUDIO IXD —a]  INPUT
FILTER AMPLIFIER
19A10
] o DIPHASE
— »| TO BINARY
| CON VERTER I
v |
FROM ' ELASTIC
RECEI VE CLOCK o ™ stoRe
COMM(‘)_N CCA FHI — Yl et Vi= Y NCSINICSS RFEFAN_IN
~ ~ =N RECU VERY N/ IIFNNT I LA =TIN
19A5 CLOCK
—»| VOICE/ OCCUPANCY
, DATA/ BINARY CLOCK o OCCUPANCY | SIGNAL
EROM ( TRCD 1 RATE DATA * DETECTOR l
RAMSMIT J | DISCRIMINATOR % | l
m b d a4 e s~ Y { A
COMMON CCA _ 3 |
19A4 r“‘"! TRANSMIT
o . MODE |SEE NOTE 2 - TRANSM —
NGER ’ SELECT ' — ELASTIC
S STORE :
FROM CHANNEL 516 — L o 1 ORE I' — >
CCA 19A6 , . = DATA RATE T |
(TRANSMIT SECTION) T
> D DATA INHIBIT
= D16 (2W) '
) *® I
( OCSTRB i
FROM Y
B o [SHCLK —  ELASTIC
STORE STUFF STUFF ERROR
CCA 19A4 l STE =1 ReapoUT |  DETECTOR >
N SPL ~— CLOCK
[y
VALID T
FROM CHANNEL 4 DATA
CCAT9A6 S ELasTIC
{KtLtht k IIUN)I STORE ‘
(MONITOR :
";EZCIASMIT ( 1R (SEE NOTE1))—® BURST CLOCKS BURST
COMMON TC (SEE NOTE)— BUFFER —— BUFFER
i TRTCI K ——imd CLOCK
CCA 19A4  \ itk ==

Figure FO-8. Channel CCA 1GA6 and CC19A6A (transmit section), functional block diagram.

L& CUALM TO FAULT LOCATOR CCA 19A3
FAULT
(e CUALEN
S
., 7
%/ DS1 o\
()
+lOV, -
‘u’\ ~
II‘I.IA'\II
LhiAMAIN

ROTARY SWITCH 1951

X D AA DAA
FUm PVl
Tiaar \ I / Tiaa
HME o M
I_FBAME—— - FRAME_J
#lov” , V. T com
-10V ___ CHAN
urr
E
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FROM

RECEIVE
COMMON CCA
19A5

FROM
CHANNEL

CCA (TRANSMIT
SECTION)

FROM RECEIVE
COMMON CcCA
19A5

RCD (SEE NOTE 3

TM 11-5805-637-34

RCX i
(SEENOTE 2) BITS 1-5 CONTROL
| = S16 TO CHANNEL CCA 19A6
CHANNEL -
576 KHZ CHANNEL CONTROL | 5176 ‘Dé gggSE 3 16 KB/S RATE | DATA/ (TRAN'SMIT SECTION )
DIG 5 SLOT TIMING | cHANNEL 316 ) E > *l rate
GATE REGISTER 32 KB/S RATE ETECTOR 532
RPCM s32_ | coulUE MARK ER / PETECTO
A ] LOGIC 32 KB/S COUNTER
MK - DECODE ENABLE
RST (SEE FRAME
NOTE 3) "] CONTROL BIT
| COUNTER
576 KHZ COMPARISON l ENABLE
RCY COUNTER
(SEE NOTE 2) | FRAME MARKER ENABLE COUNT STUFF/ ENABLE
—_—
COUNTER SPILL
STUFF/ CODE
STUFF/ SPILL COUNTER
A SPILL
DETECTOR -
F15, F16 -
1 STUFF/SPILL ENABLE
RINHIB
STUFF/SPILL Sl <
STFSPL READ-IN READ-IN CLOCK 53
CLOCK
— RPCM D16 (2W) — | VALID
) DATA
STFSPL | DISABLE| DATA SIGNAL _ TO CHANINEL CCA 19A%
CHANNEL | | op) (| 3 DETECTOR (TRAN'SMIT SECTION )
GATING BURST RECEIVE SMOOTH
RBTCLK CLOCK BURST DATA J ¢ iacrc DATA fé“:ARY 0
IPHASE
RCZ (SEE NOTE 2} . BUFFER
BUEEéR ! ; STORE CON VERTER
RR (SEE NOTE 1) BU RETIME y
RELAY RLY _ TO AUDIO
CLOCK
RSHCLK - cLock sl DATA READ- RETIME CLOCK P oriver FILTER 19A10
N ouT )
INDEX
‘ RXDA
READ-OUT
FRE- CLOCK OCCUPANCY RMON | STORE DATA LINE RXDB _ | TO AUDIO
QUENCY MONITOR CONTROL DRIVER FILTER 19A10
D16(2wW) DIVIDER ENABLE RXDS
— = 7O BINARY
TO DIPHASE CLOCKS CLOCK
CONVERTER ! SELECT . ELASTIC STORE TO CHANNEL CCA
————TO RELAY =iEN B NOTES. MONITOR 19A6 (TRANSMIT SECTION)
DRIVER Clock OUTPUT CLOCKS 1. SIGNAL TO CHANNEL NO. 3, SIGNAL TO CHANNEL NO.
532 SELECT
ELEC RR1 1,4,7,10 ‘{RSTA 1-6
RCLK 1 RR +4RR2 2,5,8, 1 RST RsTs 7-12
4 READ-OUT RR3 3,6,9 12
FLO CLOCK RCDA 1-6
SELECT 2. REFER TO TABLE 2-2 FORCHANNEL NUMBER  RCD RCDB 712
FHI (SEE NOTE 3) ASSIGNMENTS FOR RCX, RCY, AND RCZ
AND THEIR RELATIONSHIPS TO RCI THROUGH _ ~ [FHIA 1-6
RC4. IFHIB 7-12

Figure FO-9. Channel CCA 19A6 (recerve section), functional block diagram.
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SIGNAL
GENERATOR
AN/URM-127
SEE
}NOTE
RF 3
OUTPUT

LEFT CHANNEL O
RIGHT CHANNEL O SEE
}NOTE

GROUND Of———

OSCILLOSCOPE
AN/USM-281C

NOTES:

1. R1-R4=91 OHM, TYPE RLR
MINATION RESISTOR.

2. P1=UG274A/U OR EQUIVALENT.

3. FOR SIGNAL GENERATOR
CONNECTIONS TO DATA
BUFFER, SEE TABLE 3.

4, FOR OSCILLOSCOPE CONNECTIONS
TO DATA BUFFER, SEE TABLE 3.

TM 11-5805-637-34
TO 31S5-2G-272

CG-3419( )/U
BUFFER AUX RT
P CH 1-4 ADRS AN
out CG-3473( /U
RCV / R2
PCM  O—E——9
FR AUX
CG-3419( /U
BUFFER TD-1065/G 4
P ch 5-8 UNDER RCVR / R3
4 N—>
TEST CLK oUT
CG-3419( /U |
/
RCVR / R4
AUX O 3
| BUFFER ADRS OUT
CH 9-12 =
XMT 12CH RCV RCVR RCVR XMT 12 CH
MUX MUX MUX PCM TIM AUX PCM AUX AUX PCM TIM
CH 1-4 CH 5-8 CH 9-12 IN IN ADRS IN TO MUX CLK IN ADRS IN ourt ourt
CX-7870( )/TCC CG-3473( )/U CG-3473( )/U
CX-7870( )/TCC CG-3419( )/U CG-3419( /U CG-3473( )/U
CX-7870( )/TCC CG-3419( )/U CG-3419( )/U CG-3419( /U
CH 1-4 CH 5-6 CH 9-12 PCM 12 CH PCM RCVR RCVR PCM TIM
our TIM AUX TO AUX AUX IN IN
our ADDRESS AUX CLOCK ADDRESS
TD-660()/G

Figure FO-10. Data buffer, system test diagram.
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-0V

+10V

' AZ
- CIRCUIT CARD ASSY
| CIODE BRIDGE
CRI SM-D-938557
Poest ,f/\C\Ra |
r °
PL S L CR4 CR3 DS!
(| [=INE 2 o7y, “OAD ¢ i POWER
! T 1\ ! I ON
INPUT I I —
LINE 4 -~ 0AD 3 3 | :
L |20 o0 o— . el ;
8 OFF| : ;
9
'5
lo
SPARE{ {7
27
28 L - — _
34
|35 __ _
N sE2 C'RCUIT CARD ASSEMBLY
" . ¢ FILTER
: SM-D-238555
SPEED | ;
FITER| (12— fa
4 i gl -
L agjv t ‘(Eq _ . > : tov
W/W/PLATE{ 30 31:5 I
3] o
AUDIO FILTER(3,| Lev 3
FRONT PANEL 33—T R2 c2 4 I
18 EQ 390 X3300 3 3300 i
9 L CEI0 W isv. * isv
GND | |2 1 iE”
SEIR
. 2 E3 EI3 -~ < s 58
24 T.EB i \v
3 i
" a i : Tiﬁ\e
SPEED s—l "
FILTER) | ¢ —o OEIT RI | c3 |l
390 3300 73300 I
7—-—1 W isv H Isv [
22— 218
| :
W/wW PLATE{ ;:j | [E|9
FRONT PANEL |52 N £20
Eia  l+i0v
AUDIO FILTER|26 & ol |
S I
|
NOTES : | _

™

| . PARTIAL REFERENCE DESIGNATION ARE SHOWN;
FOR COMPLETE DESIGNATION, PREFIX WITH UNIT
NUMBER OR SUBASSEMBLY DESIGNATION(S)
2. UNLESS OTHERWNISE SPECIFIED
A. RESISTANCE VALUES ARE IN QHMS
B. CAPACITANCE VALUES ARE IN MICROFARADS
C.ALL DIODES ARE INI2O2A
D. ALL VOLTAGES ARE DC
3, "1 INDICATES FRONT PANEL MARKING

Figure FO-11. Power supply 19A1, schematic diagram.

11-5805-637-34

DS1
REAR VIEW
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TM 11-5808-637-34

FROM TO COLOR FROM TO COLOR
P1-1 CB1-2 BROWN P1-27 NC

P1-2 Al1-E15 BROWN P1-28 NC

P1-3 Al-E16 RED P1-29 Al-E4 GREEN
P1-4 A1-E16 ORANGE P1-30 Al-ES BLUE
P1-5 Al1-E17 YELLOW P1-31 Al-E6 VIOLET
P1-6 Al-E17 GREEN P1-32 Al-E7 GREY
P1-7 Al1-E18 BLUE P1-33 Al-ES WHITE
P1-8 NC P1-34 NC

P1-9 NC P1-35 NC

P1-10 Al-E2 BLACK P1-36 Al-E11 GREEN
P1-11 Al-E2 BROWN P1-37 Al-E12 BLACK
P1-12 Al-E3 RED CB1-1 T1-1 GREY
P1-13 Al-E4 ORANGE CB1-3 T1-2 WHITE
P1-14 Al-E4 YELLOW T1-3 A2-E4 GREEN
P1-15 NC T1-4 A2-E5 YELLOW
P1-16 NC T1-5 A2-E7 ORANGE
P1-17 NC T1-6 A2-E2 RED
P1-18 A1-E9 ORANGE T1-7 Al-E3 BLACK
P1-19 Al-E10 YELLOW Al-E3 Al1-E13 BLACK
P1-20 CB1-4 RED A2-El Al-E14 GREY
P1-21 A1-E15 BLACK A2-El XDS1--2 VIOLET
P1-22 A1-E18 VIOLET A2-E3 Al-E8 BROWN
P1-23 A1-E19 GREY A2-E3 XDS1-1 BLUE
P1-24 A1-E19 WHITE A2-ES Al-E1l BLACK
P1-25 Al-E20 BLACK

P1-26 A1-E21 WHITE

Figure FO-12. Power supply 19A1, wiring diagram.

Wiring connections on rear of diode
bridge CCA, not listed in wiring
table at left, are shown above.

All wires are white.
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Figure FO-13 @ . Data buffer, overd! schematic diagram (sheet 5 of 5).




ST ¥
SIGNIFICANT FIG 1
2D SIGNIFICANT Fi6 | |

MULTIPLIER ! ‘

TOLERANCE |

FAILURE -RATE LEVEL
{ESTABLISHED RELIABILITY

TYPES ONLY )

\
T
; | SIGNIFICANT HIG

20 SIGNIFICANT FiIG
MULTIPLIER

TOLERANCE

COLCR CODE MARKING FOR COMPOSITION TYPE RESISTORS

a B C D 3

L 1
ST } 4 ? [
SIGNIFICANT FIG ! I |

i H

20 SIGNIFICANT FIG | ¢ ‘
MULTIPLIER | l
TOLERANCE ‘
TERMINAL

COLOR- CODE MARKING FOR FilLM-
TYFE RESISTORS

TABLE |
COLOR CODE FOR COMPOS!TION TYPE AND FliM TYPE RESISTORS
BAND A BAND 8 BAND C BAND D BAND E
FIRST SECCND RESISTANCE FAILURE
COLOR  |SIGNIFICANT] COLOR  |SIGNIFICANTE COLOR  [MULTIPLIER | COLOR | TOLERANCE COLOR RATE TERM
FIGURE FIGURE (PERCENT) LEVEL
BLACK 8] BLACK o BLACK 1 BROWN M= C
BROWN 1 BROWN i BROWN 10 RED P01
RED 2 RED 2 RED 100 ORANGE | R-C i
ORANGE 3 ORANGE 3 ORANGE ,000 YELLOW | 5-0CO
YELLOW a YELLOW 4 YELLOW 10.00¢ | s1LvER | ri0 (COMP WHITE SOLD -
TYPE ONLY) ERABLE
GREEN 5 GREEN 5 GREEN 160,000 | 60LD +5
BLUE 6 BLUE 6 BLUE 1,000,000 | RED +2 (NOT AP-
PURPLE 7 PURPLE 7 PLICABLE TO
IVIOLET) (VIOLET) ESTABL ISHED
GRAY 8 GRAY 8 SILVER 0.0 RELIABILITY)
WHITE 3 WHITE 9 GoLD o
BAND A — THE FIRST SIGNIFICANT FIGURE OF THE RESISTANCE VALUE
(BANDS A THRU D SHALL BE OF EQUAL WIDTH )
BAND B — THE SECOND SIGNIFICANT FIGURE OF THE RESISTANCE VALUE
BAND C — THE MULTIPLIER { THE MULTIPLIER iS THE FACTOR BY WHICH THE
TWO SIGNIFICANT FIGURES ARE MULTIPLIED TO YIELD THE
NOMINAL RESISTANCE VALUE.)
BAND D — THE RESISTANCE TOLERANCE
BAND E — WHEN USED ON COMPOSITION RESISTORS, BAND E (NDICATES
ESTABLISHED RELIABILITY FAILURE — RATE LEVEL ( PERCENT FAILURE
PER !, 0C0 HCURS] ON FILM RESISTORS, THIS BAND SHALL BE APPROXIMATELY
1-:/2 TIMES “HE WIDTH OF OTHER BANDS, AND INDICATES TYPE OF TERMINAL
RESISTANCES 1DENTIFIED HY NUMBERS AND LETTERS
{ THESE ARE NOT COLOR CODED !}
SOME RESISTORS ARE IDENTIFIED BY THREE OR FOUR DIGIT ALPHA NUMERIC
DESIGNATQORS THE LETTER R IS USED IN PLACE OF A DECIMAL POINT WHEN
FRACTIONAL VALUES OF AN OHM ARE EXPRESSED FOR EXAMPLE
2R7 = 2 7 OHMS  IORO = 10.0 OHMS
FOR WIRE - WOUND - TYPE RESISTORS COLOR CODING IS NOT USED, IDENT!-
FICATION MARKING IS SPECIFIED IN EACH OF THE APPLICABLE SPECIFICATIONS
EXAMPLES OF COLOR CODING
(ER) {GEN)
E3 * *
A B v £ a8 D A B C D E
W
w z||* wil* w
— 2|~ Cj; — siolais -——«“zo"'j”!c‘;'-
HIBEEIE 83‘&"3 ———EJ;‘Q;
Sz oils o> @ Syl el =
m oo o & 3 T 9 e ,..,(,(.r\gk
8 b o s .
° 9 ¢ % o SOLDERABLE
+1
NOMINAL RESISTANCE 3300 OHMS NOMINAL RESISTANCE 1,400 OHMS NOMINAL RESISTANCE 3400 OHMS
RESISTANCE TOLERANCE +5% RESISTANCE TOLERANCE +10% QE SISTANCE TOLERANCE +59%
FAILURE RATE LEVEL M TERMINAL  SOLDERABLE
COMPOSITION-TYPE RESISORS FILM - T¥FF RESISTORS
% IF BAND D 1S OM TTED. THE KESISTOR "0 HANCE 1S 2 20% AND THE Re’ STOR IS NOT MIL L0

A COLOR CODE MARKING FOR MiITAR:

STANDARD RESISTORY

CAPACITORS, FIXED, VARIOUS-DIELECTRICS, STYLES CM, CN, CY, AND CB
CM CN cyYy cB8
~MIL IDENTIFIER (BLACK DOT) [ MIL IDENTIFIER (SILVER DOT) MIL IDENTIFIER ( BLACK DOT}
1ST SIGNIFICANT FIGURE — 1 ST SIGNIFICANT FIGURE ’ rsT SIGNIFICANT FIGURE Wil IDENTIFIER (BLACK DOTI
- 2D SIGNIFICANT FIGURE 20 SIGNIFICANT FIGURE i 20 SIGNIFICANT FIGURE
-i [ g_ _L ST SIGNIFICANT FIGURE
ol }: :{ }r INDICATOR 20 SIGNIFICANT FIGURE
g ()7 mETHOD A
FRONT L? _T\ 3_ —? ETHon MULTIPLIER

‘ MULTIPLIER ! MULTIPLIER CAPACITANCE TOLERANCE
[ CAPACITANCE TOLERANCE L CAPAC!TANCE TOLERANCE \
OPERATING TEMPERATURE RANGE " — CHARACTERISTIC

L chaRACTERISTIC Q
MIL SPEC IDENT

MIL SPEC IDENT

(SILVER) (SILVER) | DC WORKING VOLTAGE |
i I3 T T
! | - OPERATING TEMPERATURE | | MULTIPLIER
] —
i Ez ™ I { | [ VIBRATION GRADE ‘ L. CAPACI TANCE TOLERANCE NDICATOR
—— “jiw pum— Z \ ‘\\ — é, .8 l- CHARACTERISTIC - ~" METHOD B
A 1l B | )——>l

N
A } [ IE) REAR
ST FIG(GRAY)~ ! 1ST FIG ‘
! (ORANGE ) J o
CECIMAL (GOLO} I
2D FIG (ORANGE) MICA-DIELECTRIC PAPER-DIELECTRIC GLASS-DIELECTRIC, GLASS CASE MICA, BUTTON TYPE

20 FiG (RED) -

TOLERANCE (SILVER)— MULT (BWOWN)J

|
TOLERANCE (GOLD) -
(A} 82UH +10% (B) 330UH *5% .

COLOR CODING FOR TUBULAR ENCAPSULATED RF CHOKES. AT A, AN EXAMPLE OF
OF THE CODING FOR AN 8 2UH CHOKE IS GIVEN AT B, THE COLOR BANDS FOR
A 330 UM 'NOUCTOR ARE ILLUSTRATED

™M 11-5805-637-34

TABLE 3 — FOR USE WITH STYLES CM, CN,CY AND CB.
2] DC OPERATING TION
MiL | !ST | 2D ([ CAPACI TANCE TOLERANCE [CHARACTERISTIC| WORKING TEMP  [VIBRA
COLOR o | 816 | $16 [MULTIPLIER VOLTAGE | RANGE GRADE
FIG. | FiG CMm JcN [ ey JcB |[ecmMcN ] ce ] CY, CM ™
CM.CY o - _ 5o B
BLACK cB 0 0 ! +20%)| +20%| A 55" 1o +70°C| 10-55H2
BROWN 1 | 'O B E B
RED 2 2 100 | 2% +2% | +2%{ C ~55°,+85°C
QRANGE 3 3 i,000 +30% D D 300
YELLOW 4 4 10,000 3 ~56°;,+125°C}10-2,00017]
GREEN 5 5 +5% 1F 500
BLUE 6 6 X ~55%+150°C|
PURPLE N
(VIOLET) 7 7
GRAY 8 8
WHITE 9 9
GOLD 0.1 +5% | t5%
SILVER CN 0.01 |*0%| t10%{ti0%|*10%

TABLE 4 — TEMPERATURE COMPENSATING, STYLE CC.

TABLE 2
COLOR CODING FOR TUBULAR ENCAPSULATED R F CHOKES
SIGNI~ INDUCTANCE
COLOR | FICANT | MULT{PLIER TOLERANCE
FIGURE (PERCENT)
BLACK 0 |
BROWN I 10 |
RED 2 00 2 ; TEMPERATURE COEFFICIENT — TEMPERATURE COEFFICIENT
ORANGE 3 1,000 3 [~ I'ST SIGNIFICANT FiGURE — IST SIGNIFICANT FIGURE
YELLOW 4 P 2D SIGNIFICANT FIGURE .~ 2D SIGNIFICANT FIGURE
GREEN 5 B [ MULTIPLIER s ~— MULTIPLIER - TEMPERATURE COEFFICIENT
| | [ ! ;
BLUE 6 | CAPACITANCE TOLERANCE © i | | [ CAPACITANCE TOLERANCE O/‘ ST SIGNIFICANT FIGURE
VIOLET 7 W - 2D SIGNIFICANT FIGURE
-— @éz% a1
GRAY 8 O\ 7— MULTIPLIER
WHITE 9 L L IGENTIEER . - CAPACITANCE TOLERANCE
NONE 20 = BLack 0ot FRONT MIL IDENTIFIER
SILVER 10 { BLACK 00T
GOLD DECIMAL POINT 5 MIL IDENTIFIER REAR FRONT
“{BLACK DOT)
MULTIPLIER IS THE FACTOR BY WHICH THE TWO COLOR FIGURES REAR
ARE MULTIPLIED TO OBTAIN THE INDUCTANCE VALUE OF THE
CHOKE COIL AXIAL LEAD RADIAL LEAD OISK - TYPE

B COLOR CODE INDUCTORS C. COLOR CODE MARKING FOR MILITARY STANDARD CAPACITORS

Figure FO-14. Standard color coding chart.

MARKING FOR MILITARY STANDARD

TemperaTURE | 15| 20 : CAPACITANCE TOLERANCE
SIG [ SIG | MULTIPLIER MiL
COLOR COEFFICIENT® [ £ ol Eig L CAPACITANCES | CAPACITANCES | 1D
' ) OVER (0 UUF | 10 UUF OR LESS
——
BLACK [} ol o i +20UUF [CC
BROWN -30 | i 10 + 1%
RED -80 2 |2 100 +2% +0.25 UUF
ORANGE -150 3|3 1,000
YELLOW -220 4 | a
GREEN —330 s | s +5% +05 UUF
BLUE —470 6| 6
PURPLE
(VIOLET) —750 17
GRAY B| 8 oo*
WHITE 919 o1¥* tio%
GOLD +100 ol +1 0 UUF
SILVER 0.0l

THE MULTIPLIER 1S THE NUMBER BY WHICH THE TWO SIGNIFICANT (S1G) FIGURES ARE MULTIPLIED TO OBTAIN

THE CAPACITANCE IN UUF

LETTERS INDICATE THE CHARACTERISTICS DESIGNATED IN APPLICABLE SPECIFICATIONS
D, MIL-C-112728, AND MIL-C-10950C RESPECTIVELY

MiL-C-25

LETTERS

MiL-C-5,

INDICATE THE TEMPERATURE RANGE AND VOLTAGE - TEMPERATURE LIMITS DESIGNATED N
MIL-C-11015D

TEMPERATURE COEFFICIENT IN PARTS PER MILLICN PER DEGREE CENTIGRADE

OPTIONAL CODING WHERE METALLIC PIGMENTS ARE UNDESIRABLE.

ESC-Fm 913 73
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

@@MEFH}HB‘]@ WEONEG wrrs Tris pusLicaTiON?

FROM Cgrg;r?atr\{ g;UNIT’S COMPLETE ADDRESS)
$ ATTN: ~AMSTA-US
FORM, CAREFULLY TEAR IT Stateside. N.J 07703
OUT, FOLD IT AND DROP IT e
IN THE MAIL’ DATE SENT
10 July 1975

PUBLICATION NUMBER
T 11-5840-340-12

PUBLICATION DATE
23 Jan 74

PUBLICATION TITLE
Radar Set AN/PRC-76

BE EXACT  PIN-POINT WHERE IT IS

IN THIS SPACE TELL WHAT IS WRONG

PARA.
GRAPH

FIGURE
NO

TABLE

NO

PAGE
| No

2-25 |2-28
3-10 |3-3 3.1
5-6 |5-8

FO3

AND WHAT SHOULD BE DONE ABOUT IT:

Recommend that the installation antenna alignment
procedure be changed throughout to specify a 2° IFF
antenna lag rather than 19,

REASON: Experience has shown that wiNWylonly a 1° lag,
the antenna servo system is too sensitive to wind
gusting in excess of 25 knoys, and has a tendency to
rapidly accelerate and dec
strain to the drive train. ing is minimized by
adjusting the lag to 2° withodt degradation of
operation.

Item 5, Function colu Change "2 db" to "3db."

REASON: Th
FAULT in

ment to 1li

djustment procedure the the TRANS POWER
alls for a 3 db (500 watts) adjust-
e TRANS POWER FAULT indicator.

step e.l, above."

REAPON: To replace the cover plate.
Zone C 3. On J1-2, change "+24 VDC to ''+5 VDC."
REASON: This is the output line of the 5 VDC power

supply. +24 VDC is the input voltage.

as it hunts, causing

Add new step f.1 to read, '"Replace cover plate removed

SSG I. M. DeSpiritof

PRINTED NAME. GRADE OR TITLE. AND TELEPHONE NUMBER

999-1776

S LT ok

FORM
JUL 79

DA% 2028-2

D S— — A ——— — — —— — — — m— e = TEAR ALONG PERFORATED LINF A ounttm  cmmm—

PREVIOUS ED!TIONS
ARE OBSOLETE.

P S --IF YOUR OUTFIT WANTS TO KNOW A
RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE IT TO YOUR HEADQUARTERS




TVAR 1ONG TRIGRATTD 1INY
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETHING WRONEG wir THis pusLicaTion?

FROM (PRINT YOUR UNIT'S COMPLETE ADDRESS)
THEN. . JOT DOWN THF
DOPE ABOUT IT ON THIS
/ FORM. CAREFULLY TEARIT
OUT. FOLD IT AND DROPIT
. IN THE MAIL’ DATE SENT
\ &
PUBLICATION NUMBER PUBLICATION DATE PUBLJCATION TITLE
DS/GS Main{enance Manual for
T™ 11-5805-637-3L 16 Apr 81 Data Buffer TD-1065/G
BE EXACT PIN-POINT WHERE IT IS ) )N THIS SPACE TELL WHAT IS WRONG
PAGE PARA- FIGURE TABLE AND WHAT SHOULD BE DONE ABOUT IT:
NO GRAPH NO NO I
|
Vam;;srv NAME GRADE OR T'"tE ANC YELEPMONE;UMREF VSlGNV ;ERE

D FORM 2028_2 PREVIOUS FDITIONS P S ..IF YOUR QUTFIT WANTS TO KNOW ABQUT YOUR
ETEL ARE OBSCILETE RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE IT YO YO'jR HEADQUARTERS



REVERSE OF DA FORWM 2028-2

FILL IN YOUR
UNIT'S ADDRESS
N/ FOLD BACK
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DOD 314
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THE METRIC SYSTEM AND EQUIVALENTS

"NEAR MEASURE
. Centimeter = 10 Millimeters = 0.01 Meters = 0.3937 Inches

1 Meter = 100 Centimeters = 1000 Millimeters = 39.37 Inches

1 Kilometer = 1000 Meters = 0.621 Miles

VEIGHTS
Gram = 0.001 Kilograms = 1000 Milligrams = 0.035 Ounces

~— 1 Kilogram = 1000 Grams = 2.2 lb.

1 Metric Ton = 1000 Kilograms = 1 Megagram = 1.1 Short
Tons

LIQUID MEASURE

1 Miililiter = 0.001 Liters = 0.0338 Fluid Ounces

1 Liter = 1000 Milliliters = 33.82 Fluid Ounces

SQUARE MEASURE

1 Sq. Centimeter = 100 Sq. Millimeters = 0.155 Sq. Inches
1 Sq. Meter = 10,000 Sq. Centimeters = 10.76 Sq. Feet
1 Sq. Kilometer = 1,000,000 Sq. Meters = 0.386 Sq. Miles

CUBIC MEASURE

1 Cu. Centimeter = 1000 Cu. Millimeters = 0.06 Cu. Inches
1 Cu. Meter = 1,000,000 Cu. Centimeters = 35.31 Cu. Feet

TEMPERATURE
5/9(°F - 32) = °C
212° Fahrenheit is evuivalent to 100° Celsius
90° Fahrenheit is equivalent to 32.2° Celsius
32° Fahrenheit is equivalent to 0° Celsius
9/5C° + 32 =°F

APPROXIMATE CONVERSION FACTORS - ©
TO CHANGE TO MULTIPLY BY - _1:_
Inches........................... Centimeters ................... 2.540
Feet ...l Meters.............oooiiilll. 0.305 <
Yards........oooviiiiiiniinnn, Meters......................... 0914 ~=
Miles.........oooiiiiiiiiial., Kilometers..................... 1.609
Square Inches ................... Square Centimeters............ 6.451 . i
SquareFeet ..................... SguareMeters................. 0093 - @
Square Yards.................... Square Meters................. 0.836
Square Miles .................... Square Kilometers............. 2.590 ~
Acres........... ... ..l Square Hectometers ........... 0.405 -
CubicFeet....................... Cubic Meters .................. 0.028
CubicYards ..................... Cubic Meters .................. 0.765 -
FluidOQunces .................... Milliliters...................... 29.573 -
MS o Liters.............ooociiaa.. 0.473
arts. ...l Liters........cocooviiinna.... 0.946 o -
—-allons...........oll Liters.......cooooiiiiiiinaan.. 3.785 -
Ounces ...........coevviniin.... Grams................oaoLL, 28.349
Pounds......................... Kilograms ..................... 0.454 o
SNOTt IONS........iiien ... MetricTons.................... 0.907
Pound-Feet...................... Newton-Meters ................ 1.356
Pounds per Square Inch ......... Kilopascals .................... 6.895 ©
Miles per Gallon................. Kilometers per Liter ........... 0.425 -
MilesperHour .................. Kilometers per Hour........... 1.609 i
~
TO CHANGE 70 MULTIPLY BY
Centimeters..................... Inches ......................... 0.394
Meters............cooiiiii.. Y 3.280 © j’
Meters..............ooiiii Ll Yards .......coooiviiiiiiian..., 1.094 -
Kilometers ...................... Miles ..ol 0.621 _i
Square Centimeters ............. Square Inches ................. 0.155 " ~
Square Meters................... Square Feet.................... 10.764 i
Square Meters................... Square Yards .................. 1.196
Square Kilometers............... Square Miles................... 0.386 -
Square Hectometers............. ACTES ..ot 2.471
CubicMeters.................... CubicFeet..................... 35.315
CubicMeters.................... Cubic Yards.................... 1.308 P
Milliliters ....................... FluidOunces .................. 0.034
Liters...............ooiiiilllL, Pints........................... 2.113 -
P17 - Quarts............ooeiill, 1.057 “w N —
B £ T Gallons ........................ 0.264 ]
B 11T Ounces ..........covivvnnnn.. 0.035 v %
LOETAMS - .ooevvnennnanene.. Pounds oo.iiiiiiiiiniinn... 2.205 s __= z
~Metric TonS. ......ooeenennnnnn Short Tons..................... 1.102 E } z
Newton-Meters.................. Pounds-Feet................... 0.738 v}
Kilopascals...................... Pounds per Square Inch ....... 0.145 Vo B _
“ometers per Liter............. Mxles per Gallon ............... 2.354
»meters per Hour............. Milesper Hour................. 0.621
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