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1.0 GENERAL INFORMATION

1.1 Description and Purpose

The DEB Type I Shelter Alarm Status Unit monitors the communi-
cations hardware in the Type I Contingency Package and displays the
alarm status of each piece of equipment. The occurrence of any
alarm condition initiates an aural and visual alarm within the
shelter and may initiate an external alarm. Manual acknowledgement
silences the aural and external alarms. The visible indication
remains until the equipment returns to normal operation.

The unit is designed for rack mounting. All connections are at
terminal barrier strips on the rear of the unit. Figure 1.1 is a
photograph of the Alarm Status Unit.

1.2 Specifications

The unit is intended to operate as a component of the DEB Type
Contingency Package. It monitors 16 contact closures of 11 pieces
of equipment. Table 1.1 lists the specifications of the unit.

I

TABLE 1.1
SPECIFICATIONS
Power 115 VAC, 60 Hz
Input Signal Contact Closure
Number of Inputs 16
Output Signal 115 VAC
Number of Qutputs 1
Audible Alarm 2900 Hz at 70dBA, pulsing 0.5 to
1.5 pulses per second
Operating Temperature -30°C to +45°C
Storage Temperature -500C to +65°C
Humidity 0 to 95%
Dimensions
Width 19"
Height 35"
Depth 11"
Weight 7 1b
5
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2.0 INSTALLATION

2.1 Shipping and Storagqe

The Alarm Status Unit is designed for rack mounting within a
transportable shelter. No special precautions are necessary for
transportation after proper installation. If the «nit is shipped
by itself, normal packing and precautions for electronic equipment
should be observed. The unit should not be exposed to environmental
conditions beyond the limits in Table 1.1
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2.2 Mechanical Installation

The unit is mounted in the Baseband rack between the Tl patch
bay and the VF patch bay.

The mounting of the external alarm is not specified since a - 4
variety of alarm devices can be used. b

2.3 Electrical Connections

Al11 electrical connections to the Alarm Status Unit are at the ;
terminal blocks located on the rear of the chassis. TBl is used for 5
input and output. Figure 2.1 is a nhotograph showing the connector.

2.3.1 Input

The inputs to the unit are received from the FAS Interface Tern-
inal Strip Panel in the Baseband rack. Table 2.1 shows the inter-
connection wiring between the FAS Terminal Strip and the Alarm Status
unit (ASU) input Terminal Strip.
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TABLE 2.1

INTERCONNECT WIRING

Signal Name

ASY Terminal

FAS Terminal

Signal Ground

Door

Fire

XMTR #1

RCVR #1

XMTR #2

RCVR #2

T1-4000-#1 Major Error
T1-4000-#1 3-Level Error
T1-4000-#2 Major Error
T1-4000-#2 3-lLevel Error
T1-4000-#3 Major Error
T1-4000-#3 3-Level Error
CY-104 #1

CY-104 #2

CY-104 #3

CY-104 #4

Signal Ground

Alarm

Alarm

OO NOYG B W=

The Alarm Status Unit is connected to the FAS Terminal Strip
using No. 22 or larger insulated wire for terminals 1 through 18.
No. 18 or larger wire should be used from terminals 19 and 20

to the external alarm.

2.3.2 Qutput

The external alarm is connected to the ASU output Terminal

Strip. The output supplies 115 volts AC during an alarm condition.

b

st ML ol R



3.0 OPERATION

3.1 Controls and Indicators !

A1l controls and indicators are located on the front panel. -
Table 3.1 lists the controls and their functions. The controls and
indicators are shown on Figure 3.1.

TABLE 3.1

CONTROLS AND INDICATORS

Control or Indicator Function
RESET Acknowledge new alarm condition.
EXTERNAL ALARM Select the alarms that will cause

an external alarm indication:

OFF disables the external alarm.
ALL permits any alarm to cause an
external indication. MAJOR in-
hibits external indication of the
door and T1-4000 3-level alarms.

SONALERT Provides audible indication of all
new alarm conditions.

Lights (16) Provides visual indication of a'l
alarm conditions. Blinking ind’-
cates a new alarm. Steady light
indicates an acknowledged alarm.

3.2 Operating Instructions

3.2.1 Startup and Shutdown Procedure

After installation, the power and inputs are connected to the
ASU. The ASU will be operational when the shelter power is on. In-
active equipment may indicate a new alarm condition at power up.
RESET should be depressed to acknowledge this condition. Inactive
equipment will normally indicate an acknowledged alarm condition.

10
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3.2.2 New Alarms

A fault in the monitored equipment will initiate a new alarm
condition. This is indicated by a flashing 1ight (LED) showing the
faulted equipment and an audible alarm. The new alarm condition
persists until either the fault is cleared or the alarr is manually
acknowledged.

3.2.3 Alarm Acknowledge

A new alarm condition is acknowledged by depressing the PESET
button. This action will terminate the audible and external alarm
indications, and change the blinking LED to steady ON., A1l new
alarm indications are acknowledged simultaneously. The steady LED
indication will persist until the equipment fault is cleared.

3.2.4 External Alarm

The external alarm may be triggered by a new alarm condition,
The external alarm switch on the front panel selects the type of
alarm condition that can cause an external alarm indication. The

types are MAJOR, ALL (major and minor), and OFF (no external alarm).

The MAJOR/MINOR designation of alarm inputs is shown in Table 4.1.
If the new alarm condition is cleared or acknowledged within 8 sec-
onds, the external alarm will not be initiated. The external alarm
will be extinguished when the alerm condition is acknowledged or
cleared.

12




4.0 THEORY OF OPERATIOM

4.1 Functional Operation

The function of the ASU is to monitor and display the operating
status of the components of the DEB Type I Contingency Package. The
logical elements of the unit are:

Alarm recognition logic

Visual display of status and alarm
ABudible alarm indication

Power supply

o 0O O0Oo

The ASU can monitor up to 16 input signals. Each input is a
contact closure. All contact closures, except DOOR, are normally
open (NO) type and close in fault conditions. Table 4,1 lists the
inputs monitored and the type of alarm, The POOR and T1-4000 3-
level error alarms are classified as ™INOR. A1l other alarms are
MAJOR alarms.

TABLE 4.1
INPUT SIGNAL TYPES
Input Signal Contact Type Class
DOOR NC MINOR
FIRE NO MAJOR
XMTR #1 NO MAJOR
RCVR #1 NO MAJOR
XMTR #2 NO MAJOR
RCVR #2 NO MAJOR
T1-4000 #1 Major Error NO MAJOR
T1-4000 #1 3-level Frror NO MINOR
T1-4000 #2 Major Error NO MAJOR
T1-4000 #2 3-level Error NO MINOR
T1-4000 #3 Major Error NO MAJOR
T1-4000 #3 3-level Error NO MINOR
CY-104 #1 NO MAJOR
CY-104 #2 NO MAJOR
CY-104 #3 NO MAJOR
CY-104 #4 NO MAJOR
13
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Figure 4.1 shows the logic diagrams and truth tables for the
integrated circuits. The complete schematic of the ASU is shown on
Appendix Figures A.2 and A.3. Simplified schematics of the func-
tional elements are shown on Figures 4.2 through 4.4.

4.2 Alarm Recognition Logic

The alarm recognition logic detects transitions from normal to
faulted operation; and provides outputs to the visual and audible
indicator circuits. Figure 4.2 shows the schematic for alarm recog-
nition. This circuit is replicated for each of the 16 inputs. The
inverter, U0, is only used for an input with NO contacts (all except
input #1, DOOR). The recognition logic consists of a D-type flip-
flop and two gates.

An active alarm will present a high (H) level at the Cl1 input
of Ul. (For the NO inputs, U0 inverts the low (L) level to produce
the H). Cl remains high as long as the equipment fault exists.

The rising edge of this signal clocks the D input into the flip-flop
and sets the Q output high. The Q output is the input signal to
the audible alarm logic. The Q output and the C1 input drive the
visual alarm logic.

U1 can be reset manually by a high level at the A input of U2.
Ul will automatically be reset if Cl1 goes low. When Ul is set, the
T output is low. When both Cl and § are low the output of NN gate
U3 goes high. This output is gated through U2 to reset flip-flop
Ul. Note that manually resetting Ul does not change the state of Ci.

4.3 Visual Display

The visual display consists of a LED for each of the input lines.

A blinking LED indicates a new alarm condition. A steady "ON" LED
indicates an acknowledged alarm. Figure 4.3 shows the schematic of
the visua! display logic. Except for the oscillator (U4 & US5), the
circuit is replicated for each of the 16 inputs.

The inputs to the visual display logic are the alarm input (Cl
of U1) and Q output of Ul. Blinking is generated by the one Hertz
oscillator (U4 & US). When a new alarm occurs C1 and Q are high.
The high at Q gates the oscillator through U6 and the high at Cl
gates this signal through U7 to the LED driver (U8). The alternat-
ing high/low condition at the output of U8 causes the LED to blink.
Acknowledging the alarm resets Ul and returns Q to the low state.
This forces the output of U6 high. With both inputs to U7 high,
the output is low and LED is on steady. When the alarm condition
clears, C1 (and the B input of U7) go low forcing the output high.
This extinguishes the visual display.

14
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4.4 Audible Alarm

A new alarm condition generates an audible alert at the front
panel of the ASU. An external alarm will be generated if the alarm
type (MAJOR or MINOR) matches the setting of switch S1. Figure 4.4
is a simplified schematic of the audible alarm logic.

The inputs to the audible alarm logic are the Q outputs of Ul
for each input. If any Q is high the output of the associated NOR
gate (U9, U0, or U11) is low. This low will cause the output of
U12 to go high. If the input alarm was MAJOR, the output of U13
will also go high. U14 inverts the high at U12 to drive the front
panel sonalert.

Switch S1 and gates U15, U16 select the type of alarms that can
cause an external alarm. S1 may enable U15 (all alarms, U12),
U16 (major alarms, U13), or neither (external alarm QOFF). If either
U15 or U16 is enabled and an alarm condition occurs (MAJOR only for
U16) the output will go Tow, forcing the output of U17 high. A high
output at U17 triggers one-shot U18 and enables gate U19. Triggering
U18 produces a low pulse at the T output for about 8 seconds. If U19
is enabled (U17 high) when U goes high, the output goes low. U20
drives the relay to provide an external alarm signal. The diode
damps the switching transients. The relay contacts are NO and
supply 115 volts on closure.

4.5 Power Supply

The ASU operates from a 115 VAC, 60 Hz, modular power supply.
The power supply furnishes +15 VDC to operate the logic circuitry.
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5.0 MAINTENANCE

This section contains information necessary to maintain the
ASU. Field maintenance is limited to replacing the electronic cir-
cuit board or replacing the entire ASU. A1l other maintenance must

be performed at the depot level. The test equipment needed for main-

tenance is shown in Table 5.1.

TABLE 5.1

MAINTENANCE EQUIPMENT REQUIRED

Equipment Identification Specifications
Multimeter Measures voltage, current, resis-
tance.

0-5000 VAC or VOC
0-10 amperes
0-20 megohms

Extender card, Augat RG86 --

A complete schematic is shown on Appendix Figures A.2 and A.3.
For discussion, the partial schematics of Section 4 will be used.
Table 5.2 shows the correspondence of the simplified schematics to
the full schematic for each input. Table 5.3 is a set of diagnustic
tests with the probable component failure associated with each test.
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APPENDIX

This appendix contains drawings and parts lists necessary for
the construction of the DEB Type I Shelter Alarm Status Unit. The
parts referenced are those used in the design verification units
fabricated by The MITRE Corporation.
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TABLE A.4
WIREWRAP BOARD WIRE RUNNING SHEET

ALARM STATUS UNIT

Wire Function: Ground

Run Connections*

1 1-8; 13-GD
2 4-8; 16-GD

3 5-14; 5-15; 5-16; 4-GD
4 6-8; 18-GD

5 7-8; 19-GD

6 8-8; 8-14; 9-GD

7 9-8; 20-GD

12-12; 12-14; 12-GD

9 13-7; 25-GD
10 14-7; 26-GD

1 15-7; 27-GD -
12 16-7; 28-GD |

13 17-7; 29-GD {
14 18-7; 30-GD

15 19-7; 31-GD é

16 20-7; 32-GD ']
17 21-8; 21-12; 21-13; 33-GD

18 25-7; 25-6; 25-10; 37-GD 4
19 26-7; 26-6; 26-10; 38-GD

20 27-7; 27-6; 27-10; 39-GD !

33
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Run

21

22
23
24
25
26
27
28
29
30
3

32
33
34
35
36
37
38

TABLE A.4 (Continued)

Connections *

28-7; 28-6; 28-10; 40-GD
29-7; 29-6; 29-10; 41-GD
30-7; 30-6; 30-10; 42-GD
31-7; 31-6; 31-10; 43-GD
32-7; 32-6; 32-10; 44-GD
33-7; 45-GD

34-7; 34-14; 34-15; 34-GD; 34-13
37-7; 49-GD

38-7; 50-GD

39-7; 51-GD

40-7; 52-G0

41-7; 53-GD

42-7; 54-GD

43-7; 55-GD

44-7; 56-GD

45-7; 57-GD

46-7; 58-GD

EC21; GD

34




TABLE A.4 (Continued)
WIREWRAP BOARD WIRE RUNNING SHEET
ALARM STATUS UNIT

Wire Function: +15V

Run Connections* ,
1 1-1; 1-VC ¥
2 2-9; 2-10; 2-11; 2-12; 2-13; 2-14; 2-15; ;
2-16; 2-VC
3 3-9; 3-10; 3-11; 3-12; 3-13; 13-14; 3-15;
3-16; 3-VC
4 4-1; 4-VC
5 5-6; 17-VC
6 6-1; 6-VC
7 7-1; 7-VC
8 8-1; 8-VC
9 9-1; 9-VC
10 12-8; 12-3; 12-5; 24-VC
" 13-16; 13-VC
12 14-16; 14-VC
13 15-16; 15-VC
14 16-16; 16-VC
| 15 17-16; 17-VC
| 16 18-16; 18-VC
17 19-16; 19-VC
18 20-16; 20-VC
1 19 21-16; 21-11; 33-VC; 21-3
20 25-5; 25-11 25-16; 25-VC
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TABLE A.4 (Continued)

Run Connections *

21 26-5; 26-11; 26-16; 26-VC

22 27-5; 27-11; 27-16; 27-VC

23 28-5; 28-11; 28-16; 28-VC

24 20-5; 29-11; 29-16; 29-VC

25 30-5; 30-11; 30-16; 30-VC

26 31-5; 31-11; 31-16; 31-VC ‘
27 32-5; 32-11; 32-16; 32-VC "
28 33-16; 33-VC .
29 34-16; 34-VC; 34-10 :
30 37-16; 37-VC

3 38-16; 38-VC

32 39-16; 39-VC

33 40-16; 40-VC

3 41-16; 41-VC

35 42-16;5 42-VC

36 43-16; 43-VC

37 44-16; 44-VC

38 45-16; 45-VC !
39 46-16; 46-VC

36




Run
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TABLE A.4 {Continued)

WIREWRAP BOARD WIRE RUNNING SHEET

ALARM STATUS UNIT

Wire Function: Signal

Connections ™

EC14; 3-2; 1-14

1-15; 18-6; 29-13; 41-10
EC15; 3-3; 9-3

9-2; 18-11; 30-3; 42-15
EC16; 3-4; 9-5

9-4; 18-15; 30-13; 42-10
1-11; 34-6; 33-10

EC41; 1-12

EC5; 2-1; 14-25 25-3; 37-15
EC6; 2-2; 4-7

4-6; 14-6; 25-13; 37-10
EC7; 2-3; 4-9

4-10; 14-11; 26-3; 38-15
EC8; 2-4; 4-11

4-12; 14-15; 26-13; 38-10
EC9; 2-15; 4-14

4-15; 16-2; 27-3; 39-15
EC10; 2-6; 1-3

1-2; 16-65 27-13; 39-10
EC11; 2-7; 1-5
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TABLE A.4 {Continued)

Run Connections™*
% 21 1-4; 16-11; 28-3; 40-15
g 22 EC12; 2-8; 1-7
: 23 1-65 16-15; 28-13; 40-10
24 EC13; 3-1; 1-9
25 1-10; 18-2; 29-3; 41-15
26 EC17; 3-5; 9-7
27 9-6; 20-2; 31-3; 43-15
28 EC18; 3-6; 9-9
29 9-10; 20-65 31-13; 43-10
30 EC19; 3-7; 9-11
31 9-12; 20-11; 32-3; 44-15
32 EC20; 3-8; 9-14
33 9-15; 20-15; 32-13; 44-10
34 4-2; 4-5; 5-5
35 4-3; 5-4
36 4-4; 5-8; 37-2; 37-6; 38-2; 38-6; 39-2; 39-6;
40-2; 40-6; 41-2;41-6,42-2,42-6; 43-2; 43-6;
44-2; 44-6
37 EC22; 5-1; 13-1; 13-5; 13-10; 13-14; 15-1;

15-5; 15-10; 15-14; 17-1; 17-5; 17-10; 17-14;
19-1; 19-5; 19-10; 19-14

38 EC23; 5-2; 33-2
39 EC24; 5-3; 33-11
40 5-9; 5-12; 5-13

38
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Run

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

TABLE A.4 (Continued)

Connections*

5-11; 12-1; 21-2
EC42; 6-2; 12-9
6-3; 33-13
EC25; 6-4
6-5; 27-13
EC26; 6-6
6-7; 37-12
6-9; 38-13
EC27; 6-10
6-11; 38-12
EC28; 6-12
6-14; 39-13
EC29; 6-15
EC30; 7-2
7-3; 39-12
EC31; 7-4
7-5; 40-13
EC32; 7-6
7-7; 40-12
7-9; 41-13
EC33; 7-10
7-11; 41-12
EC34; 7-12
7-14; 42-13

39
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Run

65
66
67
68
69
70
A
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

TABLE A.4 (Continued)

Connections *

EC35; 7-15
EC36; 8-2
8-3; 42-12
EC37; 8-4
8-5; 43-13
EC38; 8-6
8-7; 43-12
8-9; 44-13
EC39; 8-10
EC40; 8-12
8-11; 44-12
12-16; 2141
13-2; 14-3
13-3; 25-4
13-6; 14-4
13-4; 25-12
13-11; 14-12
13-12; 26-4
13-15; 14-13
13-13; 26-12
15-2; 16-3
15-3; 27-4
15-4; 27-12
15-6; 16-4

40
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Run

89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109

110
M

TABLE A.4 (Continued)

Connections*

15-11; 16-12
15-12; 28-4
15-13; 28-12
15-15; 16-13
17-2; 18-3
17-3; 29-4
17-4; 29-12
17-6; 18-4
17-11; 18-12
17-12; 30-4
17-15; 18-13
19-2; 20-3
19-3; 31-4
19-4; 31-12
19-6; 20-4
19-11; 20-12
19-12; 32-4
19-13; 32-12
19-15; 20-13
14-1; 25-2
14-5; 25-14
14-10; 26-2
17-13; 30-12
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Run

112
13
114
115
116
17
118
119
120
121
122
123
124
125
126
127
128
129
130
131

132
133

134

TABLE A.4 (Continued)

Connections

14-14; 26-14
16-1; 27-2

16-5; 27-14
16-10; 28-2
16-14; 28-14
18-1; 29-2

18-5; 29-14
18-10; 30-2
18-14; 30-14
20-1; 31-2

20-5; 31-14
20-10; 32-2
20-14; 32-14
21-4; 33-4; 33-15
21-5; 21-7; 33-14
25-1; 37-1; 46-2
25-15; 37-5; 45-2
26-1; 38-1; 45-3
26-15; 38-5; 45-4
27-1; 39-1; 45-5
27-15; 39-5; 45-11
28-1; 40-1; 45-12
28-15; 40-5; 46-3

42
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Run
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157

SR e AR ke e e e

TABLE A.4 (Continued)

Connections*
29-1; 41-1; 45-13
29-15; 41-5; 46-4
30-1; 42-1; 45-14
30-15; 42-5; 46-5
31-1; 43-1; 46-11
31-15; 43-5; 46-12
32-1; 44-1; 46-13
32-15; 44-5; 46-14
33-3; 33-5

33-6; 33-12

37-3; 37-14

37-4; 37-11

33-1; 34-N

34-1; 45-15; 34-3
34-2; 34-5; 46-15
34-4; 46-1

38-3; 38-14

38-4; 38-11

39-3; 39-14

39-4; 39-1

40-3; 40-14

40-4; 40-11

41-3; 41-14

43
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TABLE A.4 (Concluded)

Run Connections *

158 41-4; M- :
159 42-3; 42-14 '
160 42-4; 42-11

161 43-3; 43-14

162 43-4; 43-11

163 44-3; 44-14

164 44-4; 44-11

*A11 wirewrap board points listed for a run are connected together.
Points are designated by socket number and pin number. For example, %
9-11 is pin 11 of socket 9. GD is ground and VC is +15 vpC. ECIO
is edge connector pin 10. I
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