
Inertia Crossbar System 
TYPE 973 - 

MULTIZONE 
LATCHING MONITORS . 

Typ&ggsss* 
LATCHING TENSORS 

TABLE AZ MODEL DESIGNATIONS 
Catalog number ‘Nugd&of NgumMof Compatible 

Mu&one Latching 
Monitor Kits MOdUleS kiiE2 

973-5 5 1 
iii 

97315 15 3 
Ei 

973-25 25 5 
ii2 

*Each Sensor Type csn be ordered with white or brown housing. The letters “WH” or “BR” follow the part numbers, respec- 
tively. For example 985WH is a.White Slimline Latching Sensor. 
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The Inertia Crossbar System detects shocks generated by an intruder attempting to break through a. protected 
perimeter. Sensors, installed at key locations, process these impulses and transmit an alarm signal to the Type 
973 Latching Monitor. 
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Individual zone annunciation is provided by LEDs on ari AN5TM available in displays of 5,15, or 25 indicators. The 
resultant forced-entry (shock) detection system can be used alone or can complement other forms of perimeter 
protection. The system possesses the ability to detect attacks before an intruder gains entry to the premises. 
The Inertia Crossbar System Type 973 Latching Monitors can supervise and annunciate an unlimited number of i ) 
latchin 
mend et? 

Sensors in any combination. For ease of servicing, however, a maximum of 30 sensors per 973 is recon+.- 
. If annunciation is required for more than 25 Latching Sensors, some combination of 973 Kits is recom- 

mended. (See Table A) 
The 973 is designed to work with any Power source providing 614,Volts DC and current in accordance with the 
General Specifications on page 5. 

DESCRIPTION: 
Each 973 ICS System is supplied as a kit which consists of a NO. 973AP( ) switch plate, a Bm2 bracket assembly, 
a 973 Latching Monitor board, a Tamper switch (mounted on the BKT2 bracket) and an appropriate number of 
ANSTM annunciator boards. 
BKTl bracket assemblies, each for mounting’two additional ANSTM, ‘five LED, annunciator boards may be added 
as needed if additional LEDs are required for zone annunciation’(e.g. when more sensors are used). 
The bracket assemblies are mounted in a standard or multi-ganged electrical box (not included) and are covered 
g ;IAP (5,15 or 25) Switch/LED plate. See Diagrams 7 and 8. Flush or surface mounted electrical boxes may 

Type 973 Latching Monitors: . 
The No. 973 Latching Monitor Board contains a RESET switch, alarm relay, system LED and terminals and leads 
to connect to: 

Two-wire supervised sensor circuit with end-of-line resistor; 
Protective circuit; 
DC power (6V to 14VDC); 
ANSTM annunciators. 

The No. 973 Monitor board is mounted on the BKT2 bracket assembly. The boards tabs engage slots located in 
the BKT2 as shown in Diagrams 7 and 8. 
Each sensor’s sensitivity can be individually adjusted. Blows applied to the surface area that is protected (a suc- 
cession of small shocks, a smaller number of larger attacks, or a single gross attack) trip and latch the sensor an, 
in turn trip and latch the monitor and place it in alarm. 
The “system” LED located above the reset switch on the 973 monitor will light and so will the ANSTM individual ’ 
zone LED(s) corresponding to the sensor(s) that tripped. The LED on each tripped sensor will also light to pinpoint 
the source(s) of alarm. c 
The monitor’s SPST alarm contacts can be used in any closed protective circuit. Reset is accomplished by 
momentarily operating the RESET switch on the edge of the monitor board or by momentarily interrupting DC 
Power to the unit. -’ 

Type 985 Latching Sensors: 
Each sensor’s tampered housing contains a shock sensing module, a “trip level”.(sensitivity) adjustment poten- 
tiometer and terminals for connection of the two wire, endof-line resistor supervised sensor loop and (if required) 
a separate tamper loop. The housing is designed for surface mounting. An LED is visible through its cover. 
The 985 Latching Sensors terminal blocks are removable. This allows connections to be made in a less confined 
space. When replacing the wired blocks, the wires should be carefully dressed to avoid interference with the 
cover, LED, tamper switch or other components on the circuit board. 
Each sensor contains a “time/pulse integrator” processing circuit which has been designed for optimum 
response to attempts at forced entry through most building materials. See Dia 
reached after the sensing of a succession of light shocks (e.g.: gentle prying o B 

ram 1. The alarm trip level is 
a door or window) or a smaller 

number of heavier shocks (e.g.: hitting or pounding on the building structure). A gross attack (very large single 
shock including breaking of glass) or fault in‘the sensor loop will trip the system immediately. The time/pulse in- 
tegrator circuit provides good immunity to lower level occasional shocks that may be caused by building expan- 
sion, contraction or other transient occurrences. 
The sensing module may be rotated up to 180” about its axis to facilitate mounting on a vertical, horizontal or 
sloping surface and to enable sensor operation in a NORMAL or DAMPED mode, dependingupon range desired, 
characteristics of the mounting surface and other field conditions. See Diagram 2. 

442 
434 



. . 

At the heart of the sensing module is the inertia crossbar assembly. A high inertia mass is mounted on a highly 
polished goldplated “crossbar” which straddles four other highly polished gold plated elements in such a manner 
as to provide two parallel paths for the sensor circuit current with two senstnglcontact points in each path. Opti- 
mum long term stability and reliability are provided by this multiple path arrangement. 
Forced entry attempts typically produce vibrations which affect the contact points of the sensing module’s inertia 
crossbar assembly. The resultant tiny and rapid variations in sensor circuit current are then processed by the sen- 
sor’s time/pulse integrator. If a series of shocks of sufficient intensity is sensed, the trip level will be reached, the 
unit will trip and its LED will light steadily. The monitor’s system LED and appropriate zone LED will light and the 
alarm will be signaled to the protective system control. 

TYPE 966 MULTISENSOR LATCHES: 
The 986 sensor contains processing circuits similar to those of the 985. It is aiso designed to accept an unlimited 
number of 981 or 983 ICS sensors in addition to its own sensing module, and report attack on any one (or more) of 
them. The 986 will latch (and report an alarm to the 973) when any of the sensors sewed by it (see Diagram 3) 
causes the trip level to be exceeded. Since there is only a single trip level adjustment for the entire group of sen- 
sors, all of these sensors connected to a 986sensor should be mounted on the same type of surface in the same 
vicinity so that one adjustment is optimum for all and they will all have approximately the same diameter of pro- 
tection. The latched LED (and annunciator output) of the 986 reports the status of the entire group and can not 
register which one of the sensbrs was attacked. For ease of servicing a maximum of 20 sensors is recommended 
for connection to a single 986 and a total of 30 sensors directly to a single 973. 

ANSTM ANNUNCIATOR: 
Five zone annunciation is provided with an ANSTM annunciator board. Each AN5TM annunciator board contains 
terminals for connection of DC power and the zone leads from individual sensors. A separate wire must be run 
from each sensor’s Annunciator terminal to the corresponding zone LED terminal onthe ANSTM. 
%:$&put terminals of the’AN5TM are marked RED and BLACK (positive and negative respectively). OBSERVE 

The first AN5TM used is mounted on the BKT2 bracket adjacent to the No. 973 Latching Monitor board. Additional 
annunciator boards are mounted on BKTl brackets when expanded zone annunciation is required. See Diagrams 
7and8. 

INSTALLATION AN@ WIRING: 
Preliminary Considerations and Sensor Location: 
Because of the many types of building materials and construction methods used, it is impossible to give precise 
sensor location information for any shock system. Table B gives general guidelines for sensor adjustment and the 
diameter of protection (DP) that might be obtained under ideal conditions when a sensor is mounted on one of 
various materials. 
1. Ths diameter of protection (tip) may be smaller vrihere there are discontinulties in the mounting surface, such 

as windows, doors, comers or joints between panels, or cracks. In thesacases, the sensors should be mounted 
at 1R DP from the center of the gap. See Diagram 4 (a,b,c,d). Where the opening exceeds the DP, use sensors 
around the edge as shown in Diagram 4 (e). 

2 Locate sensors at the most likely intrusion height ml&We to outside ground level. Where the height of a wall 
exceeds 1 112 DP, use two rows, staggered as shown in Diagram S(f). 

3. Sensors on surfaces below outside ground level require half DP spacing. 
4 Loose or rattling surfaces may give false shock signals. In particular, check windows for loose frames or panes. 
5. Beams, studs and electrical conduit increase shock transmission. For example, when protecting roof areas, 

take advantage of the shock transmitting properties of beams. 
6. Sensors on window frames should be located 2” or less from glass. 
7. Sensors on 

7 
lass should be located at least 3” in from the frame. See Installation Procedure, Step 4b for 

mounting in ormation. 

Installation procedure: 
1. Locate the monitor either near the main protective system’s control panel or at any other location where 

viewing of the zone LEDs will be convenient. The monitor is designed to bemounted in a standard electrical 
box (flush or surface). 

2 Run wiring between the control panel, monitor and sensor locations as indicated in Diagram 5 or, if a 
separate tamper circuit is desired, Diagram 6. 
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Use of twisted wiring is recommended for the sensors to minimize the possibility of picking up unwanted in. 
duced voltages. 

3. Make connections to the monitor as indicated In Diagram 5 or 6 but DO NOT CONNECT DC VOLTAGE TO 
THE MONlTOR until the sentirs have been installed and all other connections have been made. 

7 

Carefully observe the polarity on the annunciator board (ANSTM) power terminals. (Note that alternate ANSTM 
boards have + and - *erminals iri opposite positions). 

4 YountandccmecttivElsensoes. 

_ 

a. Remova the cover by releasing the screw on its face. 
b. Mount the backplate via the three mounting holes provided. 

IMPORTANT: The backplate must be in close contact with the mounting surface. Where the surface is 
unavoidably rough, make sure that high points are close to and touching the area behind the sensing module. 
The sensors may also be mounted using double sided foam tape (not thicker than 1116”) on firm surfaces (e.g., 
glass, stone, etc.). 
Notez Sensors must be installed so that the axis of the sensing moduie is h&zontal, whether the unit is mounted 
on a vertical, horizontal or sloping surface (see Diagram 2). 

c. Rotate the sensing module until the line on its end is vertical with the N (normal) or D (damped) position 
uppermost (see Diagram 2). 

Note: The damped mode is useful on “problem” surfaces that are exposed to public areas or other possible 
sources df unwanted vibration. 

d. Make connections as indicated in Diagram 5 or 6. Be sure to install the end-of.line resistor at the last sensor. 
Replace sensor covers. 

5. Connect the required DC voltage to the monitor. Observe polarity! Mount the monitor in the electrical box to be 
Used. 

T 

The voltage should be provided from a source that can supply 40 mA nominal at 614V DC and that has at least 
4 hours standby in the event of AC power failure. Additional current of approximately 15 mA for each ?85 or 986 
connected to the system and 10 mA for each ANSTM annunciator board is required. 

6. Proceed with TESTING AND ADJUSTMENT. 

TESTING AND ADJUSTMENT: 
Witt! the required DC voltage applied to the monitor and the sensor loop close? the monitor’s system LED and all 
zone LEDs should be off and its alarm contact should be in the non-alam\ posItIon. In addition, all sensor LEDs 
should be off. 
Note: If the tampers have been connected in the sensor loop (Diagram 5), the r&n&ti cover plate and all sen- 
sors’ covers must be in place (or the tamper terminals temporarily shorted). 
1. At the first 985 or 986 sensor in t@ sansor loop, open the sensor loop momentadty. (Note: If the tampers have 

been connected in the sensor loop, the loop will be automatically opened by the releasing of the sensor’s 
tamper switch upon the removal of the. sensor cover). The monitor’s system LED should light steadily and its 
alarm contacts should operate while the loop is open. No zone LED will light. 

2 Remove’a sensor cover and set the sensor’s sensitivity adjustment pot. to the suggested initial setting range in- 
dicated in Table B for the type of surface being protected by the sensor. Replace the cover if the-sensor’s, 
tamper switch is in the tamper loop. 

3. Tap the area near the &ensgr w*ti a hart! object (such as a screwdriver handle or small hammer) about once per 
second until the sensor’s alarm trip level is reached and its LED lights. 

‘The monitor’s system LED and appropriate zone LED will light and its alarm relay contacts will operate. 
Depress the RESET switch. Note: If the tampers are in the sensor loop, reset can be accomplished at the sen- 
sor by simply removing the sensor’s cover momentarily to open (release) the tamper. 
Repeat the tapping test several times at different points near the sensor. 
As explained earlier, if the sensor is properly adjusted to respond to a succession of small shocks and/or a 
smaller number of larger shocks it would also respond to a very large’“gross” attack. 
If necessary, adjust thesensor’s sensitivity pot. (clockwise to increase sensitivity, counterclockwise to 
decrease) until desired results are obtained. The pot’s final setting does not necessarily have to be within the 
initial setting range indicated in Table B. 

444 
436 



If the sensor is overly sensitive while operating in the NORMAL (N) mode, it may prove desirable to orient its 
sensing module in the DAMPED (0) mode and to readjust its sensitivity pot. accordingly. Conversely, a sensor 
with low sensitivity while in the DAMPED (0) mode may require operation in the NORMAL (N)‘mode; 

4. Repeat Steps 2 and 3 for each sensor and replace all covers. 

GENERAL SPECIFICATIONS: 
Physical: 

Width: 
Height: 
Depth: 

Width: 
Height: 
Depth: 

Diameter. 
Depth: 

Electrical: 
973 MONITOR 

Input Voltage: 
Input Current: 

Alarm Contacts: 
Tamper Contacts: 

Sensor Loop: 

9735 
%“( 7 cm) 
4%” (11.4 cm) 
1 ‘y” ( 4.5 cm) 

985 
1%” ( 3.8 cm) 
2%” ( 6.4 cm) 
1 X” ( 2.9 cm) 

981 
r’( 2.2 cm) 

1%” ( 3.2 cm) 

97315 
4%” (11.4 cm) 
4%” (11.4 cm) 
1%” ( 4.5 cm) 

21/BI’ (Yl cm) 
3%” ( 8.3 cm) 
1%” ( 2.9 cm) 

614 VDC (nominal) 
40 mA standby 
15 mA (max) additional for each tripped sensor 
SPST, l.OA, 26 VDC, 20 W (max. ratings) 
0.1 .A, 28 VDC (max. ratings) 
60 ohms permissible resistance 
(plus 1 K ohm end-of-line resistor) 

0.1 A, 28 VDC (max. ratings) 
983 SENSORS 

Tamper Ratings: 
996 MULTI SENSOR LATCH 

Tamper Ratings: 0.1 A, 28 VDC (max.) 
Input Current: 15 mA 

985 LATCHING SENSORS 
Tamper Ratings: 

Input Current: 
0.1 A, 28 VDC (max.) 
15 mA 

ANSTM 
Input Current: 10 mA 

97325 
6X” (16.5 cm) 
4%” (11.4 cm) 
1%” ( 4.5 cm) 

1 X” (% cm) 
2%” ( 6.4 cm) 
1 g’ ( 2.9 cm) 

TO THE INSTALLER 
Regular maintenance and inspection (at least annually) by the installer and frequent testing by 
the user is vital to continuous satisfactory operation of .any alarm system. 
The installer should assume the responsibility of developing and offering a regular maintenance 
program to the user as well as acquainting the user with the proper operation and limitations of 
the alarm system and its component parts. Recommendations must be included for a specific 
program of frequent testing (at least weekly) to insure the system’s proper operation at all times. 
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Diagram 1: LATCHING SENSOR TIME/PULSE 
INTEGRATOR SHOCK RESPONSE 
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SENSING MODUL 

SENSIYG MODULE 

SENSING MODULE 
TYPE985 

MOUNTIF;G 
ADJUSTMEiJT HOLES (3) 
POT 

Diagram 2 LATCHING SENSORS, INSTALLATION DmAILS 

TYPE 981 SENSOR 

TYPE 983 SENSOR . . .:, 

SENSING MODULE 

AXIS MUST 
BE HORIZONTAL 

I I 

a- 

/ 
iT 2) 

- 

-- 

YouNTlNG SURFACE 
(Must be vertical) 

CUT ‘h’ Ol*uETNl HOLE Allow sufficient 
inside clearance tov leads and cannect~ons. 

BRING SEUSOR LOOP WIRES (FROY ANA 
TUROUGU UOLE 

ORlENT SENSOR FOR 

ST OR o-ED : 

HOLE. After syate.m is 
tested. secure sensor 
wilh No. 197 Super Glue. :a A--:-A 

Diagram 3: SENSORS FOR USE WlTH TYPE 986, 
INSTALLATION DETAILS 

447 
439 



a. Sensors mounted to either side of 
door opening. 

H Di’ ‘h DP 

c. Sensors mounted close into comer. 

8. Sensors mounted around wide 
opening. 

b. Sensors mounted close to gap in partitioning. 

CRACK 

., , 

P =I’. 
‘Is DP ‘h DP 

d. Sensors mounted adjacent to crack. 

f. Sensors mounted on high wall. 

Diagram 4: TYPICAL SENSOR LOCATIONS 



TO RESEI, OPERATE 
SWITCH ON FACE OF 
MONITOR MOMENTARILY 

\ 
TYPE OS8 MULTtSENSOR LATCH 

[ \ 
I \ ,I% 

\ 
TYPE S73 15 ZONE 
LNCHINO YONll 
IVIEWED FROM RL..,. a 

\ SENSOR LOOP r”’ - 1 I 

:OR 
c*m I 

II 
I 
, r- - ” , L,-,. 

ONE ANNVN. 
‘I 

I+- 
I TERMINALS 1 - I- 

L. 

*NO. w18 ZONE LEAD 

LAST SENSOR 

FROM DC 
SOURCE 
814VDC 

-ZONE LEAD \ 
END$IFUNE REpLpmR 
1K OHM. FURNISHED 
WtTH MONtTOR 

SENSGR COOP 
PLUS ONE ZONE LEAD FOR EACH 
IATCHING SENSOR REPOfilTNG ITS 
STAlUS TO THE NO. 973 ZONED 
LATCHING MONITOR 

1 
SENSOb LOOP: Twlsted wta Is remmme~ 
MAxlMUM PERMISSIBLE LQOP REStSTANCEz 
60 OHMS PLUS 1K OHM E.0.L RESISTOR. 

WPE 983 SENSOR 

m 

MAXIMUM NUMBER OF SENSORS RECOMMENDED: 
15 WITH ZONE ANNUN. PLUS UP TO 15 AOD’L 
IF OESIREO. 

*EACH SENSORS “ANN.” TERMINAL 

~%%‘&~%&!i&OR 

CtARtTYa ONLY ZONES 1 ANit 15 
ARE SHOWN CONNECTED HERE. 

l *T I TAMPER 

Diagram 5: FIELD CONNECTIONS, WITHOUT SEPARATE TAMPER LOOP 



TO RESET, OPERATE 
SWITCH ON FACE OF 
MONITOR MOMENTARILY 

\ SENSOR LOOP 

r 

h IAST kENSOR VPE SW MULTISENSOR LATCH 

TYPE 073 15 ZONE 
lATCHIN MONITOR 
(VIEWEO FROM REAR) 

ZONE ANNUN. 
TERMINALS 

ENDOFUNE REs)8nn 
1K OHM, FURNISHED 
WITH MONITOR 

TAhiPER LOOP --I TO CLOSED 
PROTECTIVE 
CIRCUIT 
W’f;\; ON 

SENSOR LOOP 
PLUS ONE ZONE LEAD FOR EACH 
LATCHINQ SENSOR REPORTINQ IJS 
STATUS TO THE NO. 973 ZONED 
LATCHINQ MONITOR 
I 

L SENSOR LOOP. Twlskd wilm Is recommended 
MAXIMUM PERMlSStELE LOOP RESISTANCE: 
80 OHMS PLUS 1K OHM E.0.L RESISTOR. 

-I TVPE 885 SENSOR 

TO CLOSED 
TAMPER CIRCUIT 
(e.g.: “DAY” or 
“24 hr.” clnull) 

MAXIMUM NUMBER OF SENtiRS RECOMMENDED: 
IS WITH ZONE ANNUN. PLUS UPTO 15 ADO’L 
IF DESIRED. 

*EACH SENSDR’S”ANN.” TERMINAL 
SHOULD SE CONNECTEO TO ITS 
APPROPRIATE ZONE ANNUNCIATOR 
TkRMINAL IN THE MONITOR. FOR 
CLARITY, ONLY ifINES 1, AN0 15 
ARE SHOWN CONNECTED HERE. 

l *T = TAMPER 

Diagram 6: FIELD CONNECTIONS WTH SEPARATE TAMPER LOOP 

-. 

._ I 1 1 

.I 
._ 1 I I 



STANDAR.C 
ELECTRICk 

I SINGLE GANG 
iL BOX (not ‘incl.) 

/ 

~445I-I-~b;D ANNUNCIATOR 

NOTE COMPONENT SlDE \ 
I-O-;A.;CENTER OF 

K 
0 / 

/ 

BKT2 BRACKEr \ 

TAMPER SWITCH If4 
TAB 

NO. 973 MONITOR BOARD 
(component side toward 
center of bracket) 

RETAINING WIRES (INSULATED) 

No. 8-32 SCREWS 

NOTE: 97815 requires a BKT-1 and two ANSTM Annunciator Boards in 
addition to the components shown. 
A 978APl5 must be used inplace of the 978AF5 Faceplate shown. 

See Diagram 8 

A ganged electrical box is required. 

97325 requires two BKT-1 brackets and four AN5TM boards in ad- 
dition to the components shown. 
A 978AP25 Faceplate must be used in this configuration. 

Diagram 7: 87%5 INSTALLATION 
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D 
m a 

GANGED ELECTRICAL 
ANSTM ANNUNCIATOR BOX (NOT INCLUDED) 
BOARDS - -- 
NOTE: COMPONENT SIDE 
TOWARDS CENTER OF 
BRACKET! 

\ 

BKT2 

TAMPER SWITCH 

No. 632 SCREW 

/\ NO. 973 MONITOR BOAR0 
(component side toward 
center of bracket) 

‘973AP15 WALL PLATE 

Diagram 6: @7&15 INSTALLATION 
(INSTALLATIONS WITH FEWER OR MORE ANNUNCIATORS 
FOLLOW SIMILAR PATTERN) 

. . 
/I 
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