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PREFACE: 

This report, prepared by the Metropolitan Transit Authority of Harris County, 

Texas, Transit Police Department between February 1984 and November 1985, 

provides a perspective on emergency alarms as used by transit authorities in 

general. It describes the range of problems involving the use of alarm 

systems. It further addresses -the methods and forms of procedures to help 

remedy the problem of alarm misuse. 

The authors wish to acknowledge the guidance and support for this work 

provided by Thomas C. Lambert, Chief of Transit Police, Edward Ha:rris Jr. , 

Assistant Chief of Transit Police, Captain Lewis Eakins, Security Operations, 

and Captain Frank Huerta, Field Operations. Thanks also go to Research and 

Planning Officers Mike Riggs and Harry Oliver for organizational assistance. 

The study was performed under the general direction of Thomas C. Lambert, 

Chief Of METRO Transit Police. The author is also grateful to Transit Police 

and Security Administrators of the Toronto Transportation Commission, Southern 

California Rapid Transit District, Metropolitan Atlanta Rapid Transit 

Authority, the Washington Metro Area Transit Authority and the Urban Mass 

Transportation Administration. 
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1. EXECUTIVE SUMMARY 

The effectiveness of emergency alarm systems linking buses to police and 

security support is seriously hampered by a high percentage of false or 

misused alarms. To illustrate this point, false and inappropriate alarms 

are received in Houston and Atlanta at an average rate of five to fifteen 

per day. These statistics are in line with alarm systems in general use 

in industry, business and residences indicating what appears to be a 

weakness inherent to alarm systems. Research done here and elsewhere 

indicates that human error and misunderstandings caused by a lack of 

training are the greatest problems in alarm misuse. 

A safe transit system is · essential to both provider and user. Alarm 

systems are time proven tools for both crime prevention and criminal 

apprehension but their misuse may cause more potential danger than they 

are worth. Each time an emergency alarm is activated the operator in 

effect is saying, "My 1 i fe or the 1 i fe of another is in danger. 11 Due to 

the serious nature of this type of call, it is imperative that operators 

receive rigorous training in the use of emergency alarms and when :to 

activate them. 

To gain an overview on emergency alarm systems the Houston METRO System 

was evaluated and visits were made to four (4) Transit Authorities and 

nine (9) were contacted by telephone. Contacts were al so made with 

several nontransit organizations, government and private firms to learn 

what percentage of the emergency alarms they deal with are false. 
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The first section of this study describes the principal study regarding 

emergency a 1 a rm sys terns and the prob 1 ems encountered by METRO. The 

second section describes the ways in which each of the four systems 

vi sited dea 1 s with emergency a 1 arms and identifies their strengths and 

weaknesses. The concluding section contains study findings and 

recommendations for improving emergency alarm systems . 

. 
1.1 Alarm System Problems: 

1. Silent alarm systems, which are standard equipment on buses in many 

Metropolitan area systems, allow the drivers to signal trouble on a 

bus without alerting those on board. The simplest alarms activate 

flashing lights on the bus exterior. More complex alarms transmit a 

signal to the dispatcher indicating a problem on· a specific bus. 

The operational efficiency of silent alarms, particularly the 

issuance of false alarms, is a major problem limiting their 

usefulness. 

1141/001 
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Alarm system weaknesses can be divided into specific categories: 

a. Most false alarms can be attributed to misuse, either 

deliberate or uninformed, and can be rectified by proper 

training. 
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b. The balance of false alarms reported can be attributed to 

alarms activated by facility personnel when the bus is in for 

service, system design and system malfunction. 

1.2 Procedures for correction of misuse: 

1. A 11 the authorities contacted reached the same con cl us ion that in 

order to reduce operator misuse of the alarm system an aggressive 

approach should ·be taken in training the operators in the use of 

alarms and when they should be activated. Some authorities have 

gone as far as documenting each misuse and disciplining the operator 

when he/she misuses the system three separate times. 

2. Operator training at each Authority · visited was intensive and 

comprehensive. The alarm system and its use is covered while the 

Operator trainees are also being instructed on everything from how 

to read a route schedule to how to set their air brakes. It is 

unrealistic to expect ·a high percentage of trainees to retain the 

information they are given on the alarm system while they are being 

exposed to all the training they will use daily. 

1141/001 
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A separate handout that can be easily referred to at a 1 ater date 

should be provided and a training film showing alarm procedures 

should be incorporated into the training process. 

-3- C2 



1141/001 
1/7/86 

Due to the infrequent need to use the alarm, retraining with the 

handout and film should be provided on a 12-18 month basis. A 

sample film script and handout may be found in Appendix G & H. 

Equipment and procedures should be continually evaluated to keep 

pace with developing technology. Supporting hardware such as the 

Toronto Corrvnunications and Information System and the Loran 

Navigation System warrant further examination as they relate to 

alarm use and transit vehicle location. Simple protective measures 

such as SCRTD's switch cover could cut down on accidental alarm use. 

Toronto's "open mike" system of checking on an operators safety is 

another example of an innovative approach to alarm verification. 

The sharing of information between transit authorities has helped to 

identify alarm system strengths and weaknesses . This sharing should 

be continued as we work toward a solution to the problem. 
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2. INTRODUCTION 

This report, prepared for the Urban Mass Transportation Administration's 

(UMTA) Office of Technical Assistance, Office of Safety and Security, 

provides an overview and evaluation of the Emergency Alarm System used by 

many of North American Urban Mass Transit Systems. The focus of the 

report is the high percentage of false and inappropriate alarms activated 

on a daily basis. This problem is shared by most transit authorities 

identified in tnis study. 

This study is an effort to understand the nature and extent of the 

problem and to develop a strategy to increase the efficiency of the 

Emergency Al ann System and thereby enhance the safety of mass trans it 

employees and patrons. 

2.1 Background 

The general goal of transit police and security organizations is to 

provide for the security and safety of transit system employees and 

users. The most important aspect of safety and security is the 

freedom from life threatening situations. As a key tool being used 

in this effort, emergency alarm systems can be of great benefit. 

The problem being discussed here is the negative aspect of their 

use, the false and inappropriate use of the alann system negatively 

impacts both security providers and users. 

1141/001 
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The alarms studied were generally activated by the operator by push i ng , 

pulling or flipping a switch. Incidences of false alarms of over 90% are 

not uncorrmon. In each case of alarm activation, a message is being sent 

either through a computer readout, flashing lights on the bus destination 

signs or a combination thereof that there is an eminent threat to life on 

board the bus. 

2.2 Study Methodology • 

In conducting this study, site visits were made to four large urban mass 

transit systems. A standard set of questions were asked and responses 

recorded based on corrmon definitions developed from an evaluation at the 

Houston, Texas METRO system. 

The four systems visited were: 

1. Southern California Rapid Transit District [SCRTD], providing bus 

service to the Metropolitan Los Angeles, California area . 

2. Metropolitan Atlanta Rapid Transit Authority [MARTA], provides bus 

and rail service to the Metropolitan Atlanta, Georgia area. 

3. Washington Metropolitan Area Transit Authority [WMATA], providing 

bus and rail service in the Washington, D.C . region. 

4. Toronto Transportation Corrmission [TTC], providing bus, ra i l and 

trolly service to Metropolitan Toronto, Ontario, Canada. 

1141/001 
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A telephone survey was made of nine additional transit properties to 

help establish the existence of a national problem. Precise data 

was not readily available in some areas and approximate numbers were 

accepted from first hand sources. 

The authors gratefully acknowledge the cooperation of the nine 

systems contacted. 

1. Cleveland, Ohio 

2. Portland, Oregon 

3. Boston, Massachusettes 

4. Montreal, Quebec, Canada 

5. Philadelphia, Pennsylvania 

6. Orange County, California 

7. New York, New York 

8. Buffalo, New York 

9. M.T.A., Maryland 
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3. METROPOLITAN TRANSIT AUTHORITY OF HARRIS COUNTY, TEXAS [METRO] 

EMERGENCY ALARM SYSTEM 

3.1 Overview 

The purpose of the Emergency Alann System Study is to provide management 

and -supervisory personnel with the background of the METRO bus emergency 

alann system and problems associated with its use. METRO is used as the 

basis of this study as its system and problems are typical of many urban 

bus systems. During 1984, the Transportation and Transit Police Dispatch 

offices received 2,032 emergency alanns; 2,011 alanns were involved in 

a 1 anns other than those authorized by the "Bus Operators' Radio 

Procedures" Manual. 

Interviews conducted with first line supervisors and employees indicated 

the alann system is adequate. The majority of the complaints concerned 

lack of training, improper usage, position of the alann button, and 

response or lag time. 

3.2 Definitions: 

EA - an acronym for emergency alann. 

EAS - an acronym for emergency alann system. 

1141/001 
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FALSE ALARM - an emergency alarm involving accidental activation during 

maintenance work, clean-up, or lack of knowledge of alarm purpose, 

identification, or operator misuse. 

LAG TIME - the period between the time the alarm was activated and 

acknowledged until a police vehicle is dispatched . 

MALFUNCTION - an emergency alarm that occurred due to a mechanical 

failure. Mechanical failures include electrical wiring shorts, radio 

failures and weather related activation. 

RESPONSE TIME - the period between when action is initiated and arrival 

of Transit Police or Security to the bus in question. 

UNAUTHORIZED ALARMS - an emergency alarm which does not meet the 

definition of an authorized alarm as outlined in the "Bus Operators' 

Radio Procedures" Manual. Unauthorized alarms are included as False 

Alarms for the purpose of this study. 

VOICE SYSTEM COMMUNICATIONS NETIIORK - a two-way radio system designed for 

communications between the bus operator and Transportation or Transit 

Police. 

1141/001 
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3.3 Emergency Alarm System: 

The METRO Emergency Alarm System (EAS) is a silent alarm program designed 

to be used by bus operators in the event of life threatening situations 

on the bus. The EAS is comprised of the operator ' s EA button and sign 

fl asher sw i tch. The bus operator is authorized to use, in accordance 

with the radio procedures manual, the EAS in the following situations: 

"This alarm is designed for the protection of the driver and should be 

used only for situations such as assault, robbery, rape, etc." 

The EA button is normally a closed, push-button switch which is generally 

located on the bus operator's control panel, left of the steering wheel. 

The button is bu i 1 t into the pane 1 , and genera 11 y not marked. In the 

older rehabilitated buses, the alarm may be marked SAS (silent alarm 

system). When the button is pushed, the EAS is activated causing a 

readout on the Transportation and Transit Police Dispatcher's consoles. 

The sign flasher switch is an independent switch from the EA system and 

activates the destination sign to read "EMERGENCY CALL POLICE". This 

switch is located at the top left and is installed only on the RTS II 

buses (1700-1800 Series) and Grummans (1600 Series). 

The EAS operation is initiated generally by a bus operator during a life 

threatening situation. The alarm is transmitted via the Voice System 

Communications Network (radio system) to the Dispatch Office where a 

1141/001 
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readout will be displayed on all consoles. Once received on the console, 

a bu i lt in audible alann sounds to alert the transit police dispatcher of 

the alann. The dispatcher is responsible for clearing the EA by 

identifying the bus number, route, block, and approximate location. The 

transit police dispatcher will address the individual bus in accordance 

with radio procedures with the following statement : 

"Thank you for riding METRO, the date is , and the time is -----
II This statement is made over the public address system and 

indicates that an alann has been received and acknowledged by Dispatch. 

A primary and support Transit Police unit will be dispatched to the 

nearest checkpoint for the appropriate action along with a transportation 

supervisor. Transit Police and the bus operator are required to file · a 

report with their respective supervisors. 

3.4 Voice System Communication Network: 

The Voice System Corrm·unication Network (VSCN) is a two-way radio designed 

for communication between the bus operator and Transportation or Transit 

Police Dispatchers. The system is located on the left side of the 

steering column and resembles a telephone system. It is designed to 

transmit radio corrmunication and emergency alarms as well as provide a 

sign-on system to identify the operator-by payroll number, bus number, 

block number, and route number. The bus operator is required to sign-on 

prior to beginning service and sign-off upon completion of the run. 

1141/001 
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3.5 Incident Reporting - 1984: 

During 1984, Transit Police Crime Analysist's reports indicated the 

following statistics involving alarms and system checks: · 

Total Alarms Reported 

False/Maifunction Alarms Reported 

Subtotal 

2,032 

1,830 

202 

21 

(90%) 

Class I Alanns (Authorized) (1%) 

Other Alarms (Disorderly Conduct, Public Intoxication, 

Suspicious Persons, Sleepers, etc.) 

Reliability Check (every 90 days) 

181 (9%) 

98% reliable 

Highest Month of Alarms (March to December 1984)* 

Lowest Month of Alarms (March to December 1984)* 

Hour with Highest Alann Rate (Other Alarms classification) 

Hour with Lowest Alarm Rate (Other Alarms classification) 

*Transit Police EA records began March 1984. Prior 

maintained by Transportation Dispatch. 

3.6 Positive Aspects: 

August (252) 

December (llO) 

4:00 to 5:00 pm 

2:00 to 3:00 am 

3:00 to 4:00 am 

4:00 to 5:00 am 

As indicated above, re 1 i ability checks on the street and in the shop 

indicate a 98% reliability check. This reliability factor is based on 

tests of the system made whenever a bus has had a problem and needed its 

wiring checked out. The emergency alann is tested from the data head to 

the switch. All buses are checked every six months on a routine basis. 

1141/001 
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• 

The Transport Workers Union of America, Local 260, has a positive 

attitude toward the EA button on the buses, but is not satisfied with the 

Transit Police response time and circumstances under which the EA button 

can be used. 

With regard to the response time issue, the average response time to 

system calls for service for METRO Ttansit Police units for 1985 was 14.6 

minutes. · 

3.7 Problem Areas 

Training: 

Individual meetings were held with the Metropolitan Transit Authority 

Safety and Training Office, maintenance and transportation 

superintendents and supervisors, and maintenance personnel. During 

interviews, each person was provided with the above statistics and 

questioned concerning their knowledge of the system. All 

persons agreed that the system would operate properly if training was 

provided. 

A 30 to 40 minute session on emergency procedures is provided to bus 

operator trainees during their first week of orientation. The Safety and 

Training Office provides the training and has placed into operation six 

radios (for training purposes only) connected with the Transportation 

Dispatch Office, to conduct mock exercises in radio usage and emergency 

alarm procedures. Some review is conducted on the Trainee's Review Day. 

During January 1985, Safety and Training had completed a refresher course 

on radio usage with some, but·not all of the bus operators. 
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No training is provided to mechanics, starters, cleaners, or maintenance 

supervisors concerning the alarm system or radio usage. All persons 

interviewed indicated that the alarms classified as malfunctions and 

false alarms which occurred on maintenance facilities were either caused 

by a mechanical failure or carelessness by cleaners or mechanics. As the 

alann system consistently tests out with a 98% rel iability, most of the 

b 1 ame must be p 1 aced on human error. Each mechanic interviewed was 

unable to identify the EA button, unaware of the EA address statement's · 

purpose, or unable to provide the proper procedure in reporting an alann. 

Improper Usage: 

As indicated in the 1984 statistics, only 21 emergency alarms were 

classified as authorized alarms in accordance with the Radio Procedures 

Manual. There were 181 emergency alarms involving incidents ranging from 

Disorderly Conduct, Suspicious Persons, Simple Assaults, to operators 

trying to override their radio priority system. In meetings with Transit 

Pol ice, an Operator chosen to represent operators in working toward 

system improvement explained that some operators were using the emergency 

alarm because of overcrowding on the radio channel. He stated that an 

operator may try the radio and upon getting no inmediate response use the 

alarm system to get through not realizing that he will then be unable to 

receive on his radio. 

1141/001 
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A total of 1,830 alanns were classified as either false or malfunctions. 

This figure cannot be broken down to separate the two catagories but the 

98% reliability rate upon checking the equipment would indicate a high 

percentage of the 1,830 alanns are due to human error or lack of 

training. Many operators indicated they were unaware of the meaning of 

the public address or fail to return a radio call if the situation is 

brought under control or the suspect leaves the bus. 

EA Button Location: 

Operators and mechanics interviewed advised that the EA button is 

positioned in a location where an accidental activation of the system 

could occur during early morning sign-out/late night sign-in (dark hours, 

no internal lights) and during period of cleaning or maintenance. 

Activation of the system can occur when mistaking the button for the 

starter button. 

Lag Time: 

With the METRO Transit Police Department's response time in 1985 

averaging 14.6 minutes to any call on the system, the time it takes to 

acknowledge the alann and give the alarm announcement should be almost 

simultaneous. Some problems encountered in responding to an alann are 

(1) operator's failure to sign-on/sign-off, (2) incorrect data entered 

into the operator's radio, (3) bus change-ou_ts without notification, 

(4) bus delays or incorrect route infonnation, (5) incorrect destination 

1141/001 
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sign and block sign information, (6) dispatcher check of bus location 

(i.e., bus barn, street, stand-by, etc . ), and (7) incorrect procedures 

being followed by the operator or maintenance employee. 

3.8 Recommendations 

Training: 

The Safety and Training Office has installed six "working" radios for 

radio and emergency alarm mock exercises. Traini ng in these areas is 

conducted for approximately 30 to 40 minutes duri ng the first week of 

Operator's School. Training time should be increased to 1 (one) hour per 

week and radio usage should be included in on-the-road training . 

Coordination with the Authority's Training Section should be made to 

involve a mock exercise on emergency alarm situations and procedures. 

Additionally, refresher training should be conducted at least once a year 

for all bus operators, and this should include a question and answer 

program. The present practice of voluntary attendance at safety meetings 

is inadequate as an inservice training practice. 

The cleaners, bus 'mechanics and · maintenance supervisors receive no 

training in radio procedures unless they are classified as road testers 

or radio repair. Much of the problem in false alarms can be eliminated 

through a training program for mechanics and super visors through their 

orientation classes, annual training and refresher courses, and 

discussion 

1141/001 
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,-------------------~-~- - -- - - - - - -

from interviewed mechanics and supervisors were in line with the 

aforementioned recommendations and provided training through: 

a. Video tape produced by the Transit Police and Training Office 

concerning the emergency alann system and radio procedures. 

b. Certifying ·supervisors who will in turn provide training to 

· their personne 1 • 

c. Required annual training by the Training Office. 

All interviewed personnel indicated that the training would be beneficial 

in understanding the system and reporting in the event of a malfunction 

or false alarm. 

Improper Usage: 

Annual refresher training for operators is seldom used. Transit Police 

Officers have indicated that many operators had informed them that they 

(operators) were not trained and did not know how the alann system 

procedures worked. Of the operators who indicated they understood the 

system, many have used the alarm system in situations other than 

authorized by policy and procedure. In instances wherein the alarm was 

intentionally used for a situation not consistant with policy, 

disciplinary action or retraining should be implemented. Continuous 
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misuse - which places the public, operators, supervisors and transit 

police in unsafe conditions 

disciplinary action. 

should be considered for severe 

Although not documented, dispatchers indicate that of the 1,830 

false/malfunction alarms in 1984, the majority of the alarms occurred at · 

a maintenance facility and according to those personnel interviewed, the 

majority of the alarms were caused by carelessness or lack of training 

(i.e., curiosity on what the button was, mistaken for the starter button, 

operator sign-out/sign-on, etc.). Training in these areas would signifi­

cantly reduce the number of facility-based bus alarms. Also, the 

addition of a switch cover as discussed in the following section would be 

useful. 

EA Button Location: 

The location of the ~utton on the buses could easily cause an alarm to be 

activated by a cleaner working on the bus or a mechanic/operator 

misjudging the location of the alarm button. Recommendations indicated 

that the button either be covered by a cap or placed on the left side of 

the driver's seat. Other recommendations were to place the button on the 

floor near the accelerator pedal, on the floor under the driver's seat, 

on the floor beside the fare box, or on the right panel. 

Lag Time: 

Lag Time has been a problem and will continue to be a problem but can be 

minimized through joint efforts and upgraded equipment. Consideration 

was given to reconnecting the flasher sign to the alarm button with the 

interior destination sign indicating route information and exterior sign 
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providing alarm activation information. Past studies indicated that the 

offender may cause more problems if the flasher sign was seen. These 

recommendations could lower lag time by the bus data being flashed with 

the alarm information. A tracking system has also been discussed and 

should be taken into consideration. Such a system would eliminate the 

considerable time wasted while the dispatcher is determining if the bus 

is in or out of service and where it is located. 

Transit Police response time can be improved with additional officers, 

coordination between all involved parties, and the reduction of false 

alarms that tax scarse manpower resources. 

Technical Services: 

The Authority's Training Office should establish a training and refresher 

training program for. all bus operators and maintenance personnel to 

provide certification in the Alarm System and Radio Procedures. 

The Transit Police Department should develop a video tape concerning the 

Alarm System and provide mock exercises to include a discussion at the 

scenes. The Department should consider providing one officer to a 

training day for an on-the-street training session. An officer should be 

dedicated to speak before the Operators Union and other seminars to 

provide a question and answer session. 

The Planning Department and Transportation Communications Department 

should develop a program to integrate bus data into the alarm system. 
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3.9 Conclusion: 

METRO'S emergency alarm system has the potential of being an excellent 

system if proper use and training requirements are met. The equipment is 

in good working condition but could be upgraded to work faster and 

integrated with a bus locator system presently being procured for 

testing. 
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4. SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

EMERGENCY ALARM SYSTEM 

4.1 Overview 

The purpose of this study is to compare the SCRTD EAS, its outstanding 

features as well as problems, to the current METRO EAS. Emphasis was 
• 

placed on the location of alarm, sequence of events after the alarm is 

set off, and any problems faced presently under this system. 

4.2 Emergency Alarm System: 

The SCRTD Emergency Alarm System (EAS) is a silent alarm program devised 

to be used in life threatening and serious bodily injury situations faced 

by the bus operators. These emergency circumstances would normally occur 

on the bus, however they may be occurring within eyesight of the 

operator. The EAS is comprised of the operators EA switch. The operator 

is authorized to use the EAS in circumstances that constitute a felony 

crime in progress, serious bodily injury to operator or patrons, and/or 

life threatening situations. 

The EA switch is a toggle flip switch with a safety cover. The safety 

cover must be flipped into an open position before the toggle switch can 

be moved to the on position. The EA switch is normally 1 ocated on the 

control panel to the left of the operator. When the EA switch is 
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activated, there is an immediate readout on the Transportation 

Dispatchers console. Additionally, the sign flasher is activated 

resulting in the destination sign reading, "EMERGENCY CALL POLICE". The 

two-way rad"io on the bus is inactivated, prohibiting radio communication 

with or by the operator. Finally, on approximately two hundred (200) 

buses presently equipped, the EA will also trip a security camera that 

films the interior of the bus from over the operators right shoulder. 

When the EAS is activated the alarm is transmitted via the Voice 

Corrmunications System to the Transportation Dispatch Center. The 

transportation dispatchers assigned to work the po l ice console are then 

responsible for handling and clearing the alarm. It should be noted that 

there is no means to verify the alarm at this point and a transit police 

unit or a local jurisdiction police unit must be dispatched and make 

contact with the bus in order to clear the alarm. As mentioned 

previously, the EA automatically disables the two-way radio on board the 

bus. Due to the large service area, outside police agencies are used 

regularly to clear the EA's. 

4.3 Voice Communication System: 

All the buses are equipped with RCA two-way radios that have ten (10) 

channel capability. The operators are under the control of a specific 

dispatcher in the Corrmunications Center. The operators are required to 

sign on and off using the two-way radio. However, there is no capability 

for bus operators to talk directly to police units in the field . This 

configuration is typical of communications used by the systems visited. 
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4.4 Incident Reporting - 1st Quarter 1985: 

The SCRTD Police Department is not responsible for keeping, nor does it 

presently keep any statistics on the EAS program as it may involve their 

department. However, the Chief Dispatcher in the Transportation Division 

maintains a quarterly alarm report on certain divisions. This report 

breaks down the number of alarms per division and shows which were 

considered actual alarms and which were false alarms. The grand totals 

for the first quarter of 1985 are as follows: 

Grand Totals for First Quarter 1985 

Actual False Total 
Division Al arms Al arms Al arms % False 

1 19 8 27 30% 
2 25 15 40 37% 
3 13 5 18 28% 
5 45 18 63 29% 
6 4 9 13 69% 
7 17 12 29 41% 
8 10 9 19 47% 
9 12 7 19 37% 

10 28 11 39 28% 
12 8 9 17 53% 
15 10 6 16 37% 
16 3 3 6 50% 
18 43 15 58 26% 

Totals 235 127 364 35% 

The most significant item is the 35% of the total being listed as false 

alarms. The SCRTD Police Department indicated that this percent was not 

acceptable. Compared to the METRO EAS program, running around 90% false 
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alanns, this percent is relatively low. There is however an 

inconsistancy in statistics that make this an unfair comparison. The 

alanns reported as false under the SCRTD system did not include 

situations where there was trouble on the bus that was determined not to 

have been life threatening. 

4.5 Problem Areas 

Training: 

The training of new employees falls upon the Transportation Division 

regarding the use of the communication system, including the EAS. The 

training and follow-up procedures for operators are very 1 imited. The 

operators are given approximately fifteen (15) to twenty (20) minutes 

using mock situations on a radio and EA alarm set up in the cormiun­

ications center. There are no provisions being enforced to discipline 

operators who misuse the EAS. 

No training is provided to the mechanics, cleaners or maintenance 

supervisors concerning the proper use of the EAS. However, due to the 

design of the switch, there are few incidents in which purely accidental 

contact will set off a false alarm. According to a cursory look at the 

false alarms, the majority of these are activated while the bus is out of 

service at one of the facilities. Again, there were no statistics 

available to show the exact number or the probable cause of these false 

alarms. Overall, it is the belief of the police department that a well 

constructed and dedicated training program wi 11 reduce the number of 

false alarms to an acceptable level. 
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As mentioned earlier, the activation of the alarm automatically 

deactivates the Voice Communication System, leaving no way to contact the 

operator. This item is to prevent the endangerment of the operator if a 

serious situation is in progress. However, this also precludes any 

contact from the operator to disregard pol ice units if the alarm is a 

malfunction or accidentally set off. Therefore, presently a Police Unit 

or possibly two Units are tied up running this alarm until the bus is 

contacted. Presently, there is consideration being given to creating a 

system where verification can be obtained regarding the validity of an 

alarm. The SCRTD Transportation Communication System does not have the 

capability to address an individual bus at this time, so a similar system 

as METRO uses is not possible now. 

Lag Time: 

Again, it was found that the pol ice department did not maintain records 

or statistics regarding the response time to an EA. However, the average 

response time to a call for service is approximately eleven (11) minutes. 

Since a large number of EA's are handled by outside agencies there is no 

record of the response time when such agency is involved. Units are 

dispatched irrmediately to the alarm as there is no wait for verification of 

the alarm. The Dispatcher will work to determine if the bus is on a route or 

out of service during the response, and will disregard if it is found to be at 

a facility. 
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4.6 Telecamera: 

In 1981 the SCRTD Police Department started a program of installing ten 

(10) super 8 mm cameras on designated buses traveling on troubled routes. 

This program has continued and presently there are approximately two 

hundred (200) buses with the telecameras installed and operational. 

These cameras are loaded with a four minute film cartridge that is easily 

changed. The camera is activated by the EA and will run until the four 

minute film strip is completely expended. Other features are a 

continually visible red light on the front of the camera, supposedly 

indicating that the camera is filming. This is to advise the patrons 

that they are under continual observation. The following is printed 

across the front of the camera in red letters, visible to the patrons : 

FOR YOUR PROTECTION 

CONTINUOUS PICTURE RECORDING 

ON BOARD THIS VEHICLE 

There is a second red light to the rear of the camera that only comes on 

after the camera has been activated and the film used up. This is to be 

used by police officers and street supervisors in determining if the film 

has been exposed. 

The cameras are made by a company in California, TRANSIT CAMERAS OF 

AMERICA. This particular model is referred to as the Mobile Transcender. 

The camera weighs approximately eight (8) pounds and is relatively small 

in size. The cost of the cameras installed per unit ts $800.00. 
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There have been several problem areas regarding these telecameras. 

First, when an alarm is tripped on a bus equipped with a camera, an 

Officer must make contact with the bus to change the film cartridge. 

What makes this a problem is the fact that most of the alarms set off in 

outlying areas are run by and cleared by outside agencies. Because of 

the camera, a transit officer must still make contact with the bus even 

though the incident may have been cleared already. There is no way to 

reuse film exposed on a false alarm or to record a situation that takes 

place outside the view of the camera. Therefore, there has been a large 

amount of film exposed that is not usable. 

There are no statistics available through the police department to 

indicate if the camera program has been beneficial in reducing reported 

crimes on the buses having them. Such statistics are presently being 

collected. When the system is fully operational, 900 cameras will be in 

place. 

4.7 Conclusion: 

There is presently a definite lack of usable statistics presently being 

recorded by the SCRTD Police Department regarding all phases of their 

EAS. With the exception of the transportation dispatchers records, most 

of the items obtained for this study were in the form of interviews and 

first hand knowledge of the police, communications and transportation 

Staff. One item of the EAS bears closer examination. The use of a 

toggle flip switch with a safety cover does seem to eliminate many of the 
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accidental alarms. Overall, METRO and SCRDT are having a similar 

number of alarms per quarter. The big contrast is in the lower 

number of false alarms experienced by the SCRDT System. This low 

percentage of false alarms experienced in the maintenance facility 

must be attributed to the safety switch as that is the principal 

differance in the two systems. 
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5. METROPOLITAN ATLANTA RAPID TRANSIT AUTHORITY EMERGENCY ALARM STUDY 

5 .1 Overview 

This segment of the EAS study compares the Metropolitan Atlanta- Rapid 

Transit Authority (MARTA) EAS to the Current METRO EAS. The study 

centered around the location of the alarm button and the sequence of 

events that take place after the alarm is set off . Due to different 

radio systems the two properties handle the alarms differently. 

5.2 Emergency Alarm System 

The MARTA alarm system is a silent alarm to be activated in life or death 

and serious bodily injury situations by the bus operators. The EAS is 

activated by the operator and is authorized only in circumstances which 

constitute a felony in progress, serious bodily injury to operator or 

patrons, and/or life threatening situations. 

The EA switch is a push button switch with no cover protection located on 

the driver's side floor board. The switch is positioned so that the 

operator activates the alarm by moving his left heel to the rear. When 

the EA is activated, an irmiediate readout appears on the bus dispatcher's 

radio console and the sign flashers are activated resulting in the 

destination sign reading "EMERGENCY, CALL POLICE." 
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After receiving the EA, the bus dispatchers are responsible for handling 

and clearing the alarm. It is at this point that the EAS procedures 

differ greatly from the METRO EAS. Upon receiving the alarm, the bus 

dispatcher immediately calls the bus and inquires as to his problem. If 

the bus dispatcher gets a response from the operator, he either clears 

the EA as being accidental, or determines the nature of the problem on 

the bus. If the dispatcher receives no response from the operator then 

it is assumed that a true emergency exists. If a transit police response 

is necessary the bus dispatcher switches over to the police channel and 

dispatches the call directly to the transit police units. If the 

dispatcher was able to talk with the operator, he dispatches the nature 

of the call as advised by the operator. If the operator did not respond 

to the radio call, the call is then dispatched as an alarm and the 

approximate time points are given. In a true alarm, the exact location 

of the bus is not known. If a bus on any system is taken off route, then 

it becomes difficult, if not impossible to find. 

5.3 Incident Reporting 

MARTA does not keep statistics on the number of emergency alarms received 

in the dispatch center · or the number of actual alarms· dispatched to 

transit police units. The Chief Dispatcher advised that they receive 

approximately 12-15 alarms per day, but after calling the bus back to see 

what the problem is, most, if not all, of the alarms are cleared as 

accidental. The MARTA Transit Police does not keep any records of 

emergency alarms. After talking with transit police officials involved, 

they advised that they are only dispatched to approximately two EA' s a 

month. 
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5.4 Training 

Bus operators receive initial training on bus operation and are 

familiarized with the use of the radio and emergency alarm. During this 

instruction period operators are taught to use the alarm only in life 

threatening situations or other felonies in which the operator cannot 

talk on the radio. It is stressed to operators that unauthorized use of 

the EA will result in disciplinary action. If an operator uses the EA to 

sumnon the MARTA Transit Police for any unauthorized reason, the 

occurrence will be documented and, after three unauthorized uses, the 

operator is disciplined. This disciplinary policy has reduced the number 

of unauthorized EA's (fare disputes, disturbances, passengers fighting). 

There is no training provi~ed to maintenance personnel to limit the 

number of EA's occurring on buses in the facilities. Again, there are 

·no statistics kept on EA's originating from out of service buses at 

facilities. EA's originating from out of service buses are never 

dispatched to transit police units, but are cleared by bus dispatchers as 

accidental. The police department is not aware of these accidental 

alarms and, thus, they do not feel that they have a problem with the 

emergency alarm system. 
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5.5 Lag-Time 

The police department does not keep records of their response time to an 

EA. Even though the police response time is not known, the method used 

to handle the alarms by the di spatcher would seem to be a more efficient 

procedure than is presently used by METRO. The MARTA bus dispatchers 

handle all EA's and then switch to the police channel to dispatch them, 

rather than calling the police dispatcher over the phone to have her 

dispatch the call. 

5.6 Conclusion 

The MARTA Transit Police Department reports little or no problems with 

false or malfunctioning emergency alarms. After t alking with the bus 

dispatchers, it was learned that they clear 12-15 false EA's a day. Due 

to the manner in which EA ' s are handled by bus dispatchers, the alarms 

are very seldom assigned to transit police units. MARTA's present 

practice of calling a bus after receiving an EA has been debated at METRO 

but it has not been adopted as it could place an operator in more danger 

during a real emergency. One item used at MARTA which would help 

eliminate misuse of the EA's is the timely disciplinary action of 

operators for unauthorized use of the EA. 
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6. WASHINGTON METRO AREA TRANSIT AUTHORITY 

6.1 Emergency Alarm System 

The Washington METRO Area Transit Authority Emergency Alarm System (EAS.) 

is a silent alarm system designed to be used by bus operators in the 

event of life threatening situations. The bus operator is authorized to 

use the EAS in accordance with the radio procedures manual during the 

following situations: 

A. Life Threatening Situations 

1. Operator's Life is threatened 

2. Another individual's life is threatened 

The EAS button is normally a closed, push button switch which is built 

into the bus control panel, left of the steering wheel. Activating the 

EAS button causes a readout on the Transportation console~ 

The sign flasher switch is an independent button that reads ~EMERGENCY, 

CALL POLICE" when activated. This printout appears on the destination 

sign. 
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6.2 Voice System Conmunication Network 

The alann is transmitted via the Voice System Conmunications Network 

(radio system) to the Transportation Dispatch Center where a readout will 

be displayed on all consoles. Once received on the console, a built in 

audible alann sounds to alert all the dispatchers of the alann. An 

assigned dispatcher is responsible for clearing t he EAS by identifying 

the pertinent information to be passed on to the transit police 

dispatcher. Information appearing on the console is bus number, route, 

block, and time. The dispatcher will find the approximate location in 

the route book. 

The transit police dispatcher will assign a scout car to follow up on the 

EA's. A Transportation Supervisor is not assigned and no report is 

required by the officer if there was no activity. 

6.3 Incident Reporting 

The chief transportation dispatcher of Washington Metropolitan Transit 

Authority advised that they had a 90% false alarm rate. The transit 

police analyst does not keep statistics on the EAS. The chief 

transportation dispatcher indicated that the problems they experience 

with the EAS are similar to those of METRO. 
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6.4 Problem Area - Training 

The bus operators are familiarized with the EAS during their Operator 

Training classes. 

training on the EAS. 

The operators have no specialized or refresher 

No training on the EAS is provided for the mechanics, starters, or 

maintenance supervisors. Also, there is no available literature on the 

EAS. There was no infonnation available on improper usage or response 

time. 

6.5 CONCLUSION: 

The problems experienced from Emergency Alann Systems and the Flashing 

Emergency Sign are similar to problems experienced throughout the transit 

properties. One of the time saving features is the capability of the 

console to give complete bus infonnation. The transit police dispatchers 

have no involvement in obtaining the infonnation from the console when 

the emergency alann is first activated; their role is to dispatch and 

coordinate assigned Transit Police units. 
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7. TORONTO TRANSPORTATION COMMISSION 

7 .1 Overview 

The purpose of the Toronto Alarm System evaluation is to provide 

management with the background of the Toronto Transportation Commission's 

emergency alarm system and its effectiveness. 

The TTC operates both the most sophisticated alarm system and the most 

elementary of all sites visited. Those buses that do not have the system 

as described in Section 7.2 have a switch, that when activated, causes 

the horn to blow and bus lights to flash. Buses with this elementary . 

system are not equipped with radios of any kind. 

7.2 Emergency Alarm System 

The Toronto Transportation Conmission does not have a system wide 

emergency alarm program as of 1985. However, the Toronto Transportation 

ColTITiission implemented a pilot program called 11 Co1T1Tiunications and 

Information System" (CIS) on Surface Transit vehicles from their Wilson 

Operating Facility. This faci 1 i ty services the suburban corridors of 

Toronto with approximately 260 Surface vehicles. 

The concept of CIS, or automatic vehicle monitoring, involves a 

microprocessor radio package on board each vehicle which collects data 

from various fixed post sensors and transmits real - time information to 
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a central facility. The information is manipulated by the central 

computer and displayed in an appropriate format which allows a supervisor 

to visualize location and schedule adherence of vehicles on the route. 

The ability to monitor actual vehicle location is crucial from a security 

perspective since it allows a supervisor to locate a vehicle even if the 

driver is unable to respond. This is a key advantage of CIS in 

comparison to two-way radios. 

The CIS unit is capable of voice and digital communication. The voice 

transmission capability allows a central control facility to communicate 

to each individual driver and the patrons of a vehicle. This capability 

has proven to be useful, especially in dealing with fare disputes between 

patrons and operators which· can be resolved by a CIS supervisor 

iITTTiediately. The supervisor addresses the bus over a public address 

system from the communications center. The passenger is able to converse 

with the supervisor and resolve conflicts without having to dispatch 

personnel to the scene. 

7.2a Configuration of the keyboard and key functions 

The digital transmission of data includes the capability to transmit 

"pre-packaged" information to the Central Center at the touch of a single 

button on it's keyboard. The keyboard is a 16 button panel arranged in 4 

rows of 4 keys. Ten of the keys are numbered from 0-9, and are used to 

enter numeri ca 1 information, such as badge, route, and run numbers for 

log on. The 1, 2, 4, 5, 8, and 9 keys are dual purpose and labelled as 

follows: 

1141/001 
1/7/86 

-37- C2 



a) ~ehicle Traffic Key: The #2 key is labelled "VEH TRAF". It is used 

to advise the Control Center of heavy vehicular traffic. 

b) Overtax Key: The #4 key is labelled "OVERTAX". It is used to 

advise the Control Center that he cannot accommodate all potential 

passengers. 

c) Mechanical Trouble Key: The #5 key is labelled with a graphic of a 

wrench. It is used to advise the Control Center of mechanical 

trouble. 

d) Fare Dispute Key: The #8 key is labelled 11 FARE-DISP" . It is used 

to advise the Control Center of a fare dispute which the operator 

cannot resolve. This is displayed on the central controllers screen 

and remains until the centra 1 computer acknowledges the message. 

(Note: Supervisory personnel will respond to ·this key message as 

soon as possible and in order of priority for all remaining keys.) 

e) Talk Key: The #9 key is labelled "TALK". It is used to advise the 

Control Center that the operator requires voice communication. 

f) Security Keys: Which are single function message keys. The 
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• It is 

used to re.port any serious emergency such as collision, fire or any 

other emergency not covered_ by a predetermi ~ed message key. This 

key is only pressed when voice communication is possible. 
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g) Silent Alarm Key: The Silent Alarm key is red and is not labelled. 

Th.is is ~ used to report that criminal action is taking place on 

or near the vehicle and the operator is not in a position to 

communicate. This key discreetly advises the Control Center of a 

police emergency situation. 

Acknowledgement by the central computer is the appearance of a 

~ingle asterisk (*) displayed in the leftmost character position. 

NOTE: A Silent Alarm message receives a top priority response from 

supervisory personnel. The police will be dispatched immediately to the 

location of the vehicle. No conversation with the vehicle will take 

place. There is no means of cancelling a Silent Alarm once it is 

initiated. Supervisory personnel have the option only under the Silent 

Alarm conditions of activating a boom microphone to listen without 

indication on the bus, or to send a text message which will display in 

the usual manner. 

(Additional Keys) 

a) Yes Key: The "YES" key is orange in color, and labelled "YES". It 

is used to acknowledge receipt of a text message. Pressing the 

"YES" key clears the operator's display to restore normal 

operations. 

b) No Key: The "NO" key is orange and is labelled "NO". It is used to 

acknowledge receipt of a text message, if appropriate. Pressing the 

"No" key clears the operator's display to restore operations. 
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The two remaining keys are for local control of the P.A. System. They 

are as follows : 

External P. A. Key: The External P. A. key is labelled "OUT" with a 

graphic of a speaker. This key is presently non-functional. 

Internal P. A. Key: The Internal P. A. key is labelled "IN" with a 

graphic of a speaker. This key activates the P. A. mode to internal, for 

use inside the vehicle. No indication that this key has been pressed is 

sent to the central computer. 

Operations Controls 

i) Keyboard 

Installation - a sixteen button keyboard assembly arranged in four 

rows of four keys. 

ii) Qisplay Screen 
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Installation - thirty-two (32) character alpha-numeric display in 

the upper section of the TRUMP front panel 

Purpose - to present data to the Operator, such as: 

schedule infonnation 

instructions from supervisory personnel 

feedback on message key pushes 
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radio mode 

time from Transit Control Master Clock 

Text Messages 

Text messages are normally initiated by supervisory personnel and replace 

any existing display on the operator's screen (including schedule 

deviation and time display.) Messages can be up to thirty-two (32) 

characters in length and are accompanied by a "beep" every second until 

acknowledged. 

CIS Control Center 

The Wilson Garage has three full inspector's consoles. Each console has 

three CRT displays for monitoring routes and dialogue with the computers. 

The left and right screens are used for deta;led displays selected by the 

Inspector. The center screen shows an updated list of problem areas, as 

well as written reminders for the inspector. The console keyboard has a 

number of specially coded buttons specific to CIS operations, plus a 

typewriter keyboard for sending text messages to the vehicle or for 

filing fonns. In addition, the Inspector has full control of voice 

channels from the console. 
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How Transmissions Are Received 

Development of the concept and related computer, electronic and radio 

components were carried out during 1974 and 1975 by T.T.C. staff. The 

system, which included automatic tracking/v~hicle location, two-way data 

and voice radio communication, driver keyboard, display units, (allowing 

transmission of pre-coded messages), was successfully demonstrated on 

test routes. 

Forty sign post microwave transmitters, are located at strategic 

locations along CIS routes and at terminal points to determine vehicle 

position. Each transmitter beams a unique identification code which is 

picked up by the microwave receiver on the vehicle and fed to the 

on-board TRUMP unit which in turn transmits the information to the 

central computer, on the next polling cycle. The polling cycle works on 

the same principle as the state and Feder.al teletype communications 

system polling cycles. 

Additional Function of CIS 

Another very important pa rt of CI S is the use of passenger counters. 

They are located at each of the three (3) stairwells on each vehicle. 

Infa-red passenger counters provide an accurate account of system 

· ridership. 
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Use of CIS Security Features 

As part of the on-going evaluation of CIS, data on the use of the afore­

mentioned keys was collected over the period September, 1983 to October 

1984. 

1. Fare Dispute: The average percentage of fare dispute keys pushed 

per month was 36.2%. Of this total, 92% were resolved immediately 

upon voice communications being established by the Control Center. 

The remaining 8% includes keys pushed in error as well as those 

which required further intervention by appropriate authorities. 

2. Yello\'1 Emergency: This key was used, on average, 35 times each 

month. Of this total, 43.6% were incidents observed by operators 

and reported by them via CIS, but not involving the Toronto 

Transportation Colli'l1ission. 

TTC Not Involved (General Public) 

The following breakdown is for incidents witnessed, and reported by 

operators of CIS - equipped vehicles, ·but not involving the Commission. 

1141/001 
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Other 

22.8% 
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Conmission Involved 

The remaining 56.4% of the total incidents involving the Conmission are 

broken down as follows: 

Medical Problem (Of Patrons On Vehicle) 14.0% 

Accidents (Involving Commission Vehicles) 14.6% 

Assaults (On Conmission Vehicles) 3.6% 

Disturbance (On Board Vehicle) 11.6% 

Other 12.6% 

The "Accidents" category does not include those accidents which resulted 

in personal injury. These appear in the "Medical Problem" category. 

Real Emergency 

The average percentage of use of this key was 4.8% for a month. Of this 

total, the key was used justifiably 45% of the time, the operator felt 

his, or his passenger's safety could be endangered. The other 55% of the 

cases are accounted for mostly by use of the key during emergency where 

the Yellow Emergency Key would have been more appropriate. 
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7.3 Incident Reporting 

As the Commission does not have its own police force, when an Emergency 

alarm is received the Inspector at the CIS control console calls the 

Metro Toronto Police Department advising them of the location of the bus, 

the bus number, and the condition on-board the bus, via audio mike 

conmunication which allows the Inspector to listen to all voice activity 

on the vehicle. 

Metro Toronto Police responds to all Transit System related incidents as 

well as various other duties in the Metropolitan Toronto area. The 

Toronto Transportation Conmission has a 21 man force of investigators who 

ride the system in plain clothes, unarmed to monitor the system. These 

investigators do not have power of arrest. However, as agents of the 

Commission, they may tell patrons to disembark get off the system if they 

(patrons) are causing problems and they may issue a summons for minor 

violations. 

These investigators are also responsible for follow-up investigations 

relating to system complaints. As a part of general policy ·of Toronto 

Transportation Commission, all employees are instructed to take 

progressive action in the event they witness a crime being committed on 

the system or in their view off the transit system. 
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Since there is no conflict with dual jurisdiction, the response time by 

the Toronto Police relating to emergency alarms is approximately 3 to 4 

minutes. This is due to their large force (appx. 3500 Officers) in a 

service area of 240 square miles. They also incorporate high visibility 

and a 6 district breakdown of their manpower deployment. 

Additional Emergency Alarm System For Surface Vehicles 

As this study mentioned earlier, the CIS System is used on a limited 

number of Surface vehicles. The remainder of the system must rely on the 

old emergency alarm system. 

This system on Surface vehicles, when activated, causes the horn to sound 

and emergency fl as hers to operate on the buses; the stop 1 i ghts to fl ash 

and the gong to sound on streetcars; the lights to flash and a pulsating 

electronic-tone alarm to sound on the CLRV's (Canadian Light Rail 

Vehicle.) The Conmission has asked that the public assist them if they 

hear this alarm by notifying the proper authorities and also to remain at 

the scene to provide information to Pol ice or Conmission personnel. 

Contacting the proper authorities is done by using a Bell Telephone and 

dialing 911. 

7.4 Security System Training 

The Transportation and Operations Division of the Toronto Transportation 

Commission is responsible for training on all available security systems, 
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currently in use at the Toronto .Transportation Commission. Prior to 

comprehensive training on the CIS system, the false alarm rate was 

approx. 93%. The majority of these false alarms were attributed to 

operator error. Shortly after improving the training program, a false 

alarm rate of approximately 55% overall was recorded. These statistics 

indicate that the false alarm rate could be greatly reduced through a 

more aggressive program relating to operator familiarization with 

existing emergency alarms. 

7.5 Conclusion 

Expanded use of the CIS on subway and all surface vehicles could further 

improve the Toronto Transit Conmissions handling of system emergency 

alarms. Continuation of public cooperaion and assistance can only serve 

to enhance immediate resolution of system emergencies. 
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8. RECOMMENDATIONS 

8.1 System Hardware 

The Toronto Transportation Commission had both the most and least 

sophisticated emergency alann system of those sites visited. The 

automated vehicle tracking system in use throughout one of the districts 

is good but is limited to tracking a bus while it is on route . Once 

taken off route the bus, as on all other systems is "lost". 

A similar system under consideration by some transportation and law 

enforcement agencies provides the same type of route information but also 

follows the designated vehicle wherever it goes throughout the service 

area. This system uses the Loran Satellite Navigation system that now 

tracks ships at sea and aircraft equipped with a small transmitter. The 

signal being beamed by the ground vehicle is picked up by the satellite 

and beamed to a ground receiver connected to a computer with map and 

route information. The ground station is then not limited to fixed post 

signal devices such as those used in Toronto. If a vehicle is taken off 

route the monitor will follow it. 

The system using an open microphone to check on the status of a bus that 

is in alann status would be an efficient way to check on the safety of 

the operator. This method is preferable to sending out officers on all 

calls. It is also safer than calling the operator to see what the 

problem is or risking startling a potentially armed suspect with an 

address over the P.A. system. 
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Flashing lights on the bus exterior, especially those reading "Emergency, 

Call Pol ice" are not recommended as the frequency of false alarms would 

cause undue public attention to question the safety of the bus system 

when there is no real problem. The lights have been disconnected in some 

jurisdictions because of the possibility of the person causing the 

trouble seeing the flashing lights reflected in store windows. 

The alarm switch itself should be out of the way of accidental 

activation. The placement of the switch on the left side of the drivers 

console away from the radio is a good location. The switch or button 

itself should have a cover to prevent an accidental contact. 

The radio system must provide the operator with reasonable access to the 

dispatcher without lengthy delays for priority calls. This will take 

away the temptation of using the alarm to get around a backlog of calls 

waiting to be answered. An additional set of automated signals such as 

the TTC's Fare Dispute key and mechanical trouble key may serve to lessen 

the burden on some voice systems. 

8.2 Procedures 

Procedural documents must clearly specify the reasons for utilizing the 

emergency alarm. Disciplinary action is a necessary part of the 

procedures if the integrity of the system is to be protected. Operating 

manuals must present the procedures and be enforced. 
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8.3 Training 

Emergency Alarm Procedures are too much a part of the overall new 

operator training program. These procedures should be broken out of the 

radio procedures manual and presented separately to reinforce their 

importance. Handout material and a training film dealing specifically 

with the system and how it is responded to should be developed. 
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BACKGROUND 

APPENDIX A - PROJECT DESCRIPTION 

AND WORK PROGRAM 

IMPROVED EMERGENCY ALARM/RESPONSE SYSTEM 

Many transit vehicles have radio corrmunications with their central dispatcher 

as well as some sort of silent alarm. Silent alarms are hidden switches which 

can be tripped by bus operators under emergency circumstances. Activation of 

the alarm causes a signal (bus identification number) to be transmitted to the 

central dispatcher. After determining the approximately location of the 

vehicles, appropriate security personnel are notified by the dispatcher . 

Effectiveness of the alarm system depends directly on the dispatcher's ability 

to predict the location of the bus from route and schedule information and 

quick response to the call for assistance. Because the alarm is covert, bus 

drivers can get assistance without the source of the problem (e.g. an 

assailant) knowing that any alarm has been tripped. The alarm system thus 

provides bus operators with a meaure of security especially during late night 

hours. 

Some transit systems have experienced a high rate of false alarms. This can 

cause the security personnel to question whether repeated calls for assistance 

were warranted and thus potentially undermine the intended security of the 

system. 
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To minimize the rate of false alarms the switch can be installed in a location 

where the driver or mechanic is much less likely to trip it accidentally. 

With these precautions a high percentage of false alarms may still be an 

operating necessity. In order to keep the alarm switch convenient enough to 

the driver so that it can be activated covertly, a certain level of false 

alarms may have to be tolerated. 

Currently the Houston METRO is experiencing a high (90% or more) false alarm 

rate. This is considered excessive and has led to the need for a study to 

address the false alarms associated with their silent alarm system. The 

objective of this work is to investigate the nature of false alarms, compare 

these with alarm systems and experiences at other selected transit systems and 

make recommendations for an improved emergency alarm/response system. 

Specific areas to be included in the investigation are types of alarm systems, 

operation, effectiveness and training. METRO shall perform the following 

tasks: 

Task 1 - Review of Houston METRO Alarm System 

This task will involve an in depth investigation of the existing alarm system, 

including such areas as the following: 

0 Hardware 

- type of switch, location, inc. 

- sign flashers 
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0 

0 

- voice system communications network 

1. phone, radio 

2. driver, motorist alarm initiated 

3. central control, dispatcher, transit police, 

city police response system 

- installation 

- quality/reliability of equipment 

Operation 

- driver/dispatcher/police responsibilities 

- emergency definition - when to use alarm 

- when to use flashers, voice systems 

- union involvement, attitude 

incident reporting 

- maintenance program 

- misuse/incidents-(e.g. inadvertently tripped by moisture, 

feet, lunch pail) 

- procedures for alarm/response 

- communication paths - driver, central control, dispatcher, 

transit/city police 

Effectiveness 

- frequency of alarm usage by hour of day 

- ratio of false alarms to actual emergency activations 

- response times to emergency alarms both by the bus 

dispatcher and police 
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0 Training 

- driver/dispatcher/central control/police procedures 

- system description, description of on-board 

- equipment, handouts on operations 

"hands-on" experience using mock-up version 

- integration with overall vehicle training program 

- material/times 

Task 2 - Review of Alarm Systems at Selected Transit Systems 

This task will involve an in-depth investigation of existing alarm systems at 

other transit systems. Four systems have been selected: 

1. Southern California Rapid Transit District Los Ange 1 es, 

California; 

2. Metropolitan Atlanta Rapid Transit Authority - Atlanta, Georgia; 

3. Washington METRO Area Transit Authority - Washington, D.C.; and 

4. Toronto Area Transit Operating Authority - Ontario, Canada 

The investigation may be based on on-site review or available documentation 

(TSC has an unpublished report entitled "Evaluation of the Chicago Transit 

Authority (CTA)' Bus Communications and Control System"). The elements of this 

investigation will be the same as those in Task 1, i.e., hardware, operation 

etc. 
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Task 3 - Assessment of Alann . Systems and Recommendations to Improve the 

Houston Metro Al ann System 

This task will assess the infonnation gathered in the first two tasks and make 

specific recommendations to improve the Houston METRO al ann system. The 

output of this task will be a final report. Recommendations may be made in 

the following areas: 

- design (e.g. hennetically sealed thumb switch detent) 

- location (e.g. on or near door opener) 

- construction/installation 

- maintenance 

operation (e.g. when alann should be activated, when to use voice 

system automatic central control polling 

- to check operational status, maintenance reporting system 

- training (e.g. improved manuals, importance of alann system, 

seriousness of alann system infractions, cooperation of unions, false 

alann acceptance level. 
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SCHEDULES 

Task I 

Task II 

Task III 

DELIVERABLES 

METRO Review 

Other Systems Review 

Assessment & Recommendations 

Assessment & Recommendations Report 

Test & Evaluation Report 
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Alarm System Telephone Survey 
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8. 2 Emergenc~ Alarm Ststem Tele~hone Surve~ 

If " of 1984 Data 
On All If No, Lights Not Silent Where Does Fillse ·true False Ahna System? Fleet? What" Silent? Flash? What? Signal terminate? Ahrms Discipline 

Alarm Alarm Yes No Yes No Yes No Yes No Yes No 
OH X X NA X X NA Transportat Ion/ 40" 

Trans It Police 
X I per day 2 per day 

Port land, OR X X NA X X NA Transit Police 90" Unk 2 per day 28 per day 

I Boston , HA X X NA X X Lights only NA Unk Unk Unk Unk 

Montreal , Queb. X NA NA NA NA liA NA NA NA NA 

Philadelphia, PA X X NA X X NA Transportat Ion 99 . 9" Unk 1 per day 19 per day 

Orange County, CA X X NA X X NA Transportat Ion soi X Unk 

New York, NY X X NA X X Lights only Transportation Unk Unk Unk 

Buffalo, NY X X NA X X NA Transportation 90" X 15 mo . 135 mo. 

MTA , Maryland X X NA X X NA Transportation 90" JO mo . 90 mo . 



EMERGENCY ALARM SYSTEM 

Telephone Study: 

The purpose of this study was to contact nine other Transit Authorities to 

compare their systems outstanding features as well as their problems. A 

series of ten (10) questions were asked to the representative of each transit 

authority contacted. The questions are as follows: 

1. Alarm system ·on bus fleet? 

2. If yes. On all fleet? 

3. If no. What%: 

4. Silent Alarm? 

5. Lights flash on bus? 

6. If not silent what does it do? 

7. If silent where does signal go? 

8. Off the cuff corrment on effectiveness of the alarm. % False. 

9. Any action taken on operators for misuse? 

10. Any data on the number of alarms in 1984 and the number of false 

versus good. 
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The phone study was conducted to get more information on the systems presently 

in use, that METRO was not able to visit in person. 

Systems Contacted: 

Cleveland, Ohio: 

Answers: 

1. Yes 

2. Yes, on all fleet 

3. N/A 

4. Yes 

5. Yes 

6. The operator can activate all top clearance lights to a flashing 

mode if an emergency occurs. 

7. Transit Police, Transportation, City Police Department 

8. 40% False 

9. Disciplinary action can be taken against an ope_rator for wrongful 

use of the emergency alarm system. 

10. Total 3 per day: Good - 1 Bad - 2 

Person contacted: Charles Sullivan 

1141/001(62) 

Asst. Director of Transportation 

(216) 566-5167 
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Portland, Oregon: 

Answers: 

1. Yes 

2. Yes. On a 11 fleet 

3. N/A 

4. Yes 

5. No 

6. No answer 

7. Transit Police 

8. 90% False 

9. No answer 

10. Total 30 per month: Good - 2 Bad - 28 

Person contacted: Charles Hill 

1141/001 ( 63) 

Chief of Transit Police 

(503) 238-4860 
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Boston, Massachusettes 

Answers: 

1. Yes 

2. Yes 

3. 100% 

4. No 

5. Yes 

6. There is a system of green lights mounted on the top front and rear 

of each vehicle. The op~rator can activate the signal in case of an 

emergency. 

7. No answer 

8. No answer 

9. No answer 

10. No answer 

Person contacted: Lt. O. Laughlin 
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Field Operations Transit Police 

(617) 722-5000 
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Montreal, Quebec 

Answers: 

1. No 

2-10. No answers 

NOTE: Bus operators are instructed to contact the Transit Police from a 

pay telephone if they have any problems. 

Phone: (514) 280-4500 

Philadelphia, Pennsylvania 

Answers: 

1. Yes 

2. Yes 

3. N/A 

4. Yes 

5. Yes 

6. The entire fleet also has yellow flashing lights mounted on top of 

each vehicle. The operator can activate to alert police of any 

emergencies. 

7. Transportation 

8. 99. 9% 
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9. · No answer 

10. Total 20 per day: Good - 1 Bad - 19 

Person contacted: Ken Korach 

Transportation Divis i on 

(215) 456-4000 

Orange County Transit, California 

Answers: 

1. Yes 

2. Yes 

3. No answer 

4. Yes 

5. No 

6. No alternate systems 

7. Transportation 

8. 50% 

9. Disciplinary action can be taken against an operator for wrongful 

use of the emergency alarm system. 

10. No answer 

Person contacted: Dick Ingwerson 
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Asst. Superintendent of Bus Operations 

(714) 971-6200 
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New York City, New York 

Answers 

1. Yes 

2. Yes 

3. No answer 

4. No 

5. No 

6. The operator can activate his destination sign to read "CALL 

POLICE". All buses are also equipped with radios and operators use 

a special code if there is an emergency. 

7. No answer 

8. No answer 

9. No answer 

10. No answer 

Person contacted: Detective McHugh 

1141/001(67) 

New York City Transit Police 

(718) 330-4908 

Det. McHugh is also a Crime 

Prevention Specialist 
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Buffalo, New York 

Answers : 

1. Yes 

2. Yes 

3. No answer 

4. Yes 

5. No 

6. No answer 

7. Transportation 

8~ 90% 

9. Disciplinary action can be taken against an operator for wrongful 

use of the alann system 

10. Total 150 per month: Good - 15 Bad - 135 

Person contacted: Nonn Birner (716) 855-7660 

Chief of Transit Police 

1141/001(68) 

Jack Heien (716) 855-7323 

V.P. of Bus Operation 

Curt Barber (716) 855-7624 

V.P. of Transportation 
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Mass Transit Administration of Maryland 

Answers: 

1. Yes 

2. Yes 

3. No answer 

4. Yes 

5. No 

6. No answer 

7. Transportation 

8. 90% 

9. There is no present policy for disciplinary action to be taken 

against operators who misuse the alann system. 

10. Total 100 per month: Good - 10 Bad - 90 

Person contacted: Ardel Hoverskeland 

Director of Systems 

(301) 659-3430 
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Chief of Transit Police 
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Southern California Rapid Transit District 

Alarm Data 
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REVS/82 

TO: 

FROM: 

• SUBJECT: 

Gt # i• 

SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

s. Singer 

D. Ibarra 

00 NOT INCLUOE MORE THAN ONE 
SUBJECT IN THIS COMMUNICATION 

DATE: February 4, 1985 

Maintenance Department Alarms for January 1985 

DIV. A~ POLICE 
YARDS ACTIVATED DISPATCHED 

1 4 0 
2 1 0 
3 0 (: 0 
s 3 0 
6 4 0 
7 3 0 
8 4 0 
9 7 0 

10 4 0 
12 1 0 
15 5 0 
16 3 0 
18 0 0 

TOTAL 39 0 

T'l ~-t ~ C/ (Ftv(/i,,,r--

D. Ibarra 
Radio Dispatch Manager 

D.I.:rm 

cc: G. L. Diehl 

C-2 



REV 5.112 

TO: s. Singer_ 

FROM: D. Ibarra 

SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

00 NOT INCLUDE MORE THAN ONE 
SUBJECT IN THIS COMMUNICATION 

DATE: March l, 1985 

SUBJECT: Maintenance Department Alarms for February 1985 

DIV. ACAR'-1.S POLICE 
YARDS ACTIVATED DISPATCHED 

l l 0 
2 4 0 
3 2 0 
s -r. s 0 .r 
6 s 0 
7 l 0 
8 3 0 
9 3 0 

10 4 0 
(kt 12 l 0 . 

15 3 0 
16 l 0 
18 4 0 

TOTAL 37 0 

]).~ 
o. Ibarra 

Radio Dispatch Manager 

D.I.:rm 

cc: G. L. Diehl 

10.l.6 ·- .. .. . ... -
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ATD 37•11 
REV 5/82 

TO: 

FROM: 

SUBJECT: 

DEPARTMENTAL 

SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

S. Singer 

L. Stevenson 

DO NOT INCLUDE MORE THAN ONE 
SUBJECT IN THIS COMMUNICATION 

DATE: April 1, 1985 · 

Maintenance Department Alarms for March 1985 

DIV. ALARMS POLICE 
'O.RIS .ACTIVATED DISPA'IO!ED 

1 1 0 
2 3 0 
3 1 II'".· .o 
5 4 0 
6 3 0 
7 3 0 
8 3 0 
9 5 0 

10 4 0 
lZ 2 0 
15 4 0 
16 6 0 
18 3 0 

TOTAL 42 .0 

t.J£~ 
L. Stevenson 

Acting Radio Dispatch Manager 

LS:aw 

cc: G. L. Diehl 

10.l.6 
----,.--="'""-=~--=-c· -= .... ·--· "!l!'-:~-~ .~J'~•~ .:;-;.:.:.- :::~~..: '---··-~· . ....:,::;;.. .. -... _. ~-
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YOUR C.I.S. SYSTl!M 

When JOU 1tart Jour C.1.5. equipped vchlclc, 

you become part of the moat aophialiatcd transh 

commooladons 1y1tem in the world. The 1y1tcm hat 

been de1l1ned to be H automatic u po11lble to eliminate 

annoJing diuractlona while JOU arc drlvlna. Auluance ii 

u near u the TRUMP keJboord whether It b the Police 

you require, acrvlce for your vehicle or help with a fare 

dilputc which. you cannot rc10lvc. 

How you use the ayuem it impcwunt. It ii 

designed to provide hi&h 1pced <1At1 transmission. 

Excessive uac of the voice ndio will reduce the efficiency 

of the 1yucm. The voice radio function i1 for problems 

you cannot handle youncU . You should not hesitate to 

uw h when you need ii, bl.JI 1hould not use it 

UfV\tceuarlly. 

The C.I.S. system it working 10 mike things 

cuicr tc>r YOU and our p,.uengcrs. 

JANUARY, 191) 
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SECTION I 

Vehicle ECf!ipmcnt 

I. THE TRUMP UNIT 

The Tran1it Univcrul Micro-Procenor, or TRUMP, ii the heut of the vehicle 

1y11em and is the local point for the various 1en1on, the ndio and public addren 

1y1tem1 on the vehicle . There ue two models of TRUMP unit. They operate and look 

the Hme but the new uyle has the hand1,el mounted separate ly from the main unit (Sec 

~ge I- IA fa, lhe old model •nd page 1-18 lo< lhe new model). TRUMP inco<por•les 1 

mlcro-proceuor, ndio, speaker, handset (early modell, pushbutton keyboard and display 

uea . h ii designed to provide communication1 fot monitoring and control of C .I.S. 

equipped vehicles. 

A. l~1tall.11ion - the TRUMP unit ii mounted on the dash of the vehicle to the right 

of the Open1or . h is angled for cue ol operation ,1nd direct viewing of the 

visu.l display . The un i t i1 1ccurcd tQ • permanently inuallcd rack which 

l•cilitatcs ca,y rcmo..,al for m•intenancc. A muhipinned block connector 

•tt•chcd 10 1he rcu of the unil supplies power and connecu lhe 01hcr devices 

of 1he on board syuem 10 TRUMP. Vehicle iden1ihca1ion is also coded into this 

connector . The antenna is conncc1ed separately on the lett iide and is 

protected by a key lock. 

8. Purpose control communications between vehicle and Control Centre. 

generate automatic menages lrom sensor, on vehicle . 

transmit menage, lrom Opera1or . 

provide viiual diiplay 10 Operator , 

control voice communication wi 1h Contr o l Centre. 

conuol publi c address system for pauengcn . 

., 
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D. Operation1 Controls (Cont'd) 

iii) 

iv) 

vl 

H1nd1e1 

~ .. the hand1e1 rc111 in a 1peci1I bracket . The bracket i1 

de1igncd to prevent lhe 1ct from being accidcnlally dislodged. A ~ 

10 talk buuon bin the Nndle to 1witch on the m1crophonc. 

Purpose • lor pril,atc voice communic1tion1 with 1hc Control Cenuc 

and '°' in1crnal P.A. announccmcnu. 

Volume Control 

~ - •~ volume control is a rotuy knob located in the lower 

cenlrc of the tront pi1ncl. 

Purpose • to allow lhe Opcruor to adjust lhc volume ol the TRUMP 

speaker . The volume cannot be hKncd cn1ircly oU . 

lndic11or lighu 

~ • four h) indicator lighu (red, green. yellow and blue) ue 

mounted 10 the right of the keyboard on the front p,ancl. . 
Purpa~ - the blue light flHhel each time the TRUMP unit tunsmitt • 

mc1ugc. The red, yellow and green light1 uc for future •pplic•1ion1. 

I - l 

E. Auxiliuy Hard..,are 

l) 

ii) 

Boom Microphone 

lnstallAtion - •n omni-dircc1ional microphone is •ttiichcd 10 lhc: 

duhbo.rd to the left of or in tront of 1he Opcr•1or's position hcc page 

1-lA and 1-l8). 

Purpow, 
to permit hands free voice communication with the 

Control Centre. 

to allow 1hc supervisory personnel to monitor 

converHtion on the vehicle during a SILENT ALARM 

~ 

The boom microphone is only used when the Control Centre requires •n 

indh1iduiil vehicle be put in r•dio mode. It cannot be used for internal 

P.A . announcemenll nor can it be used for 1wo-wii)' radio 

communication be1wecn the Control Centre and • group of C.I.S. 

vehicles . The N.ndset must be used tor this group communica1ion. 

ln1ern•l Public Address Sy11em 

lnsU1lla1ion - the system us.es two spc•kers mounted llush 10 1he ceiling 

of lhc vehicle. 

Purpose - for the Operator or the Control Centre to make 

•rv-.ouncements 10 pAUcngcrs. The Opcntor's use is restricted to the 

handut. It is concrollcd by • push-button on the kcyboud. 
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Auxilivy Hvdwue (Con11d) 

illl Radio Antenna 

lnuallation • • small, durable cast metal antenna· mounted on the 

centre rool llne near lhe front al the vehicle hce ~le 1-,Al, 

Purp01e • to receive and tran1mh di&ital and voice radio mcu1gc1. 

F. Vehicle Sen10n 

I) Pusengec Counters 

ln1tallation (On some vehicles) - An assembly al two (2) infrared li1ht 

tunamincn and auoclatcd rccclven in one housing plu1 accompanying 

reflectou. Dual horizontal li&hl be1m1 arc tran1mi1tcd acrou each 

door openin1 and are ret .. ncd by oppo1in1 rcllecton. The 1Cqucncc by 

which the beams are broken detcrmlnea whether a pauenacr la entering 

ot lenln1 the vehicle. A complete ln11allation (} u1Cmbllu) ii 

mounted adjacent to both the entnnce door and ·each al the ult doors 

hec ~1•• 1-68 and 1-6C). 

Purpose - to count the number of pAlron1, cnterlna and leaving vchlclc. 

Thcs.c cotitu arc u,ed fM management reports and to indicate c...-rent 

vehicle loads to Supervisory Personnel. 

II) Microwave Sen'°' 

Installation • a microwave receiver and bi-direction.I antcooa mounted 

on the open side rool al bu1, jull behind the nit doors. The unit ii 

enclosed In a weatherproof plAstlc dome. 
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F, Vehicle Sen- (Cont'd) 

PurpoM - to receive miaowavc M1nal1 from a fixed lransmlncr known •• a 

1lgn 5)011. When the vehicle pa11e1 the tranamilter, the aianal la a reference 

point tor e1ublilhin1 the uac:1 location ol the vehicle and 10 correct 

information from the odometer 1en10r if nccc'1Ary. 

Iii) Odometer Sen-

lnstalla1lon - I m11netic 1witch that closes In re1pon1e to the pusagc 

ol 2 magnc11 lnllalled Uo" aport on the rl&hl front wheel. heh 1wllch 

clo,...,e la monitored by the micro-proccuor . 

Pwpose - to count wheel revoluliona. These uc then coth•crtcd into 

di1tance travelled. 

iv) Door SenlOt' 

vi 

lnll•ll•tion • • 1wllch •uemblr ln11alled ln the door mcchonl,m at the 

entrance and e1:it doora of the vehicle. 

Purpo,c - to dt1ec1 whether doon are open or clo1ed. Door opening• 

and closings are used to mark the start and finish of • pa11cn1cr 

count in& cycle And to update the lnspc:c1or 11 di1pl.1y. 

Engine Sensor 

Installation • 1 aenaor 1witch lnaullcd in the alternator Circuit of the 

vehicle. 

Purpo1e • to detect if lhe vehicle ii ruooing. Thia dA1a ii u.ed to 

au1om11ically start up the TRUMP unit and to updalt the ln1pector11 

di1play . 

Section II 
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SECTION I 

Vehicle Equipment • Opeuting Instructions 

I, START UP 

Startin& up of the bu1 engine will abo Hart up the TRUMP Unil. 

TRUMP Unit will run for )0 minutes after but engine i1 1witchcd oll . 

2.~ 

Log on i1 lhc procedure w~rcby the Operator adwl1c1 \he central computer of hu 

bi.dgc, route and rll\ number (vehicle number b automatic). 

log on procedure will be curied out under the following condi1ionsi 

prior to cnlering scnice from Cange 

when taking over bus on street 

when requeued by the Conuol Centre 

when TRUMP unil Ns been reset 

!:!5!.!!1 The Silent Alarm and Yellow Emergency keys arc lhe ~ keys *hich mi1in1ain 

their normal function during the log on proced\Ke, 

Log on requires the Operator 10 enter da1i1 in the following se~nce. 

•l Press "10" (1) key on the keyboard to su.rc 1he identity prompt sequence . 

Pren "NO" key 

Di,play read, - "Badge i• 00000" 
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Lo5 On (Cont'd) 

Enter tht- bad~e number by pressina appropriate numeric keys. The numbcn 

will ente-r from the ,i .. ht of the five di~it display . (Example • Operator enters 

badi• IU•. Di1play will rud 002)~1. 

It a wrona number is entered, preu the "NO" key to re11ore the display to 

"00000". Ae-enttt the proper number . Pru1 lhe "YES" key 10 1cknowled1tc 1 

COf'rect entry. 

TRUMP will iln<>re AnY badac number over ,,,lO. Therefotc, U a prcvioua 

cnuy 11 di1pl1ved and I badae num~r ch1n1c i1 neccu1ry, or I wrong number 

i1 entered, press the ""NO"' key and the display will be restored 10 "00000". 

b) Oi1pl1y now reads .. "Route is 000- (or previous cn1tvl 

II display reads rOllle number de1ircd, prcH the "YES" key to 1cknowledlC 1 

correct enuv . 

II tti1pb1y re1d1 "000", fflH:r rou1c numhcr desired by p,euin~ the proper 

numer ic ke)'I , Numben will enter 1he three dhtit display lrom the ri•ht. 

fE•ample - Operator entera rou1e 129, nisplay *ill read 0291 

TRUMP will ilnore any route number hiiher t~n 199. Therefore, it • previous 

entrv is displave-d And• route number chan1e is necesurv, or a wron• number is 

C'nlered • press Ille "NO• key 10 restore di,plav to "000". Enter rou1e desired. 

PreH "YES key 10 acknowled1,e • correct et\lr~. 

cl Oisplav "°* reads - "Run is ... 00 .. (or previous enuyl 

It displAv rei1ds run number desired. preH the •vES" key 10 acknowled(t • 

corrrct entry. 

11 display rei1ds 0000• enter run number desired by p,cHinK the P,OC>rr numeric 

kevs. Numbers *ill enter the two di1,it displi1y from the ri•ht. (f••mplc -

Operuor enlefl run,,. Displi1y will read 06,1 

II • ) 

Log On (Cont'd) 

TRUMP will i«nore any run number hi11,her than 99 . ThertfOf'e . if • previous 

entry is di1pli1yed and• run number chan1te is neceuuy, or a wrong number u 

entered, press the ""NO" key to restore display to "00" . 

Enter run number desired. Prus •YES" key to 1cknowled1c • correct entry . 

Thia termiMles the ID sequence &nd clcus the kevboud i1nd display fOf' normal 

operation,. 

Compleli01 of the ID 1eque:nce causes log on inf<>fmation to be transmitted to 

the cenual computer by TRUMP. lo~ on may be checked or corrected u any 

time by repeatin~ the ID sequence . 

),!:Q9_..Qff 

To lo• off , an Operuor is reauired 10 restore bad~c, route and run numbers to zero . 

This la achieved by rcpeatin« the loK on idenlity prompl siequcnce. 

This lo« off inlorma1ion is transmitted 10 the central compu1er by 1hc TRUMP unil 

on complecion of sequence. 

Lo~ oft procedure will ~ be carried our!.!..!!! lhc bus i1 ~ in the ~~ or 

~ -
, . DISPLAY SCREEN 

The di1plAy is divided into five primAry functions, 11 follows : 

al Schodule Deviation 

Schedule dcviAlioo information is 1utomatically C:isplayed (in minu1cd at the 

extreme leh of the 1crec:n and i1 indicated bv mean, of a plus (.,) or minus f-) 

tiRn wilhin • lhirly-nine 09) minute ran~e. 
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niy,lay Screen (Cont'd\ 

bl Audio Mode 

There are ) modes which 1he TRUMP will operate in1 RADIO, P.A. IN o, 

HANGUP PHONE. Tllete mes.u~es ue displayed in I field to the riaht ol the 

schedule deviatio, H follows. 

'"RAOIO'' 

"P.A. IN" 

0( 

"HANGUP PHONE" 

The "HANGUP PHONE" will flash when HAndset is oll cradle and 1he push-to• 

talk button is not dcprcued for l minu1es. A beep every second will warn the 

Operator o( this conditim . Rctumin~ the handset to its proper positic:t'I will 

cancel this mode. The handset must be in the cradle when not in u1e 1 otherwise 

n-,crvisory personnel will not be able to monitor a Silent Alarm condition . 

d Key feed Back 

di 

Verification of the meuagc key pressed is displayed in 1hc central portion of 

the screen. The mc~aa.e displayed is a te11:1 repruenU,tion of the key's lcttend. 

h will remain visible until the mcssaic displayed has been acknowledged by the 

r.cntral computer. IE1tceplions arc as explained in individual key c1cscriptions.l 

Time 

Time is continuously d1splavcd at the extreme right of the screen by a twelve 

{ I 1l hour cloc k. 

automalically. 

The ccn1ral computer sends time update mcnall,U 

Note : In 1hc event of loss of communication with the system fOf one minute or 

more, the time information display will disappear until communication is re­

established . 

II • > 

TI!!!! (Cont'd) 

e) Text Meuage1 

Text message1 u,e the entire screen for di1p~y purposes and can be up to 

thirly-two 02) chaucten long and will replace any existing display. When 1his 

occur1 A beep i1 sounded every second until the menage is acknowledged . 

Pushing the •YES" or "NO" key is the only procedure for acknowledging the 1c.:1 

mes.sage and restoring the previous display. 

). THE K";YBOARO 

The keyboud ii a 1' button panel arranged in It rows of • keys. Ten of the keys .re 

numbered lrom O to 9 and arc us.ed to enltt numerical informuion, 1uch as badge, 

route, and run numbers fot log on. 

The I, 2, It, S, I and , keys are dual purpose and t..belled as follow1. 

al ID Key Uden1ilica1ion) 

The I I key i1 labelled "ID". h is used to initiate the identification prompt 

sequence. (See log on lnuruc1ions, p.1,ge I, Section 10 

b) Vehicle Traffic Key 

The 12 key is labelled "VEH TRAFF". It is used 10 advise the Control Centre of 

heavy vehicular traffic . Verification of this message is displayed until the 

Operator cancels the message by pressing the "YEH TRAFF" button a second 
,:me. 

Note: This intormacion is displayed ar 1he Control Centre only when req~sted 

by supervisory peuonnel. 

c) Overlaw. Key 

The O key i, labelled ' 'OVER TAX". It is used to ad,ise 1he Con1roi Cen1re 

lhal he cannot accommodate all potential pusengers. This is displayed on 

TRUMP and remains until the cen tral computer acknowlr.-<1er, 1hr mr".\""" 
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The Keybo.rd (Cont'dl 

d) Mechanical Trouble Key 

The IJ key 11 labelled with a araphlc of a wrench. It 11 u,cd to advlac the 

Control Centre of mechanical trouble. Thia 11 dilplayed on TRUMP and remain• 

un1U the central computer adcnowlcd&n the me11•&•· 

!:!.2!!• Supervisory pcno,_I will respond to thil key me11age a• aoon u 

ponlble and In order of priority, 

c) fare Dl1putc Key 

fl 

The II key i1 labelled "!'ARI! DISP.• It II uaed to advlu the Control Centre ol 

a fare di1pute which the Operator cannot reaolve. Thi• I• dhplayed on TRUMP 

and remains until the central computer adcnowlcd1c1 the mcuaac. 

!:!.2!!• Supervisory pcnor-1 will re1pond to thil key munge a1 aoon u poulble 

and In order ol priority. 

Talk Key 

The n key II labelled "TALK". It 11 uaed 10 advbe the Control Centre that the 

Operator •~qui••• voice communication. Thi• 11 displayed on TRUMP and 

rcmain1 until the central computct acknowlcdgc1 the mcauge. 

~' Supcrvhory perlONlcl will rnpond to this key mc11•1• •• IOOft •• 

.ponible and In order ol priority. 

There are four ain&le function meuaa• keys u follow11 

ll Yellow Emergency 

The Yellow Emer1cncy key 11 yellow and II labelled "EMERG". It II uaed to 

report any 1eriou:1 cmcracncy such •• co1H1ion. Ure or any other cmcraency nol 

covered by a p,cdctcrmlned mcuaac key. Thia key la only prc11cd when voice 

c,ommunication 11 ponlble, Thia II dl1played on TRUMP and remalna until the 

meuagc la acknowledsed by the central computer. 

II • 7 

Keyboard (Cont'd) 

t!2!!• A Yellow Emergency message will receive a high priod1y response from 

supervisory pcnonncl. 

Ill Silent Alarm Key 

The Silent Alarm Key is red and 11 !!2! labelled. Thia key is '!!!Jl'. used to report 

1ha1 criminal ac0on i1 takin& place on or near lhe vehicle and the Operator is 

!!2,! In a position to communh:•te . Thia key discreetly advises the Control 

Centre or I Police Emeracncy 1ituaUon. Acknowledgement by the cenual 

compu1er 11 the apee•rance of • single asterisk (•) displayed in 1he leftmost 

character position. 

!:::!2!!• A Silent Alarm me111ge receive, .1 top priority response from 

• ·JPCfvisory pcnoooel. The Police will be dc1pAlchcd immcdia1ely to the 

loc.1tlcn of the vehicle. No convenatioil wilh the vehicle will take place . 

There ia no means of canccllina a Silent Alum once ii is initiated. Supervisory 

penonncl have the option (only under the Silent Alarm condition) of Activating 

the boom mike to liatcn in without indica1ion on the bus, or to send a 1eict 

mcuaac which will be disp~yed in the usUAI maMcr. 

Iii) Yes Key 

The •YESN key is orange and is labelled NYfSN. II is used to acknowledge 

receipt of • text meisage, ii appropriate. Pressing the "YES• key clean the 

Oper1tor's display to restore normal opcruions. This is displiyed on TRUMP 

and remains until acknowledged by the central computer. The "YES" key is also 

used In the Log On ae quence . 

Note, This inlormation is displayed at the Control Centre only when requested 

by supervisory penonncl. 
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Keyboard (Con1'd) 

iv) No Koy 

The •NO" key is orange .nd is libelled "NO". h i1 used to acknowledge receipt 

of a text mc,uge, if o1ppropri1,1e. Pressing the "NO" key clean the Operator's 

displ•y to rc1tore oormal operations. This is di1pli1yed on TRUMP and rcm•ins 

until ackno..,lcdgcd by lhe central computer. The "NO• is also Jscd in the Log 

On sequence. 

Note ♦ This informltion is displayed at lhe Control Centre only when requested 

by super vi wry pcrsoMcl. 

The two remaining keys arc for local control of the P .A. syucm as follows • 

a) External P .A. Key 

bl 

The Ex1ernal P.A. key is lo1belled ''OUJ•• with a graphic of• speaker . This key 

is presently non-func1ional. 

Internal P.A. Key 

The lnlernal P.A . key is labelled "IN" w11h .t graphic of a speaker. This key 

activates lhe P.A . mode 10 internal for use inside the vehicle . No indication 

that this key has been pressed is senl to the central computer. 

6 . THE KAOIO 

The radio permits voice communicalion between the vehicle (Operator) and the 

Conlrol Centre. The Opera1or can only request radio communication. The radio can 

ooly be switched on by supervisory personnel in the Control Centre . 

II - t 

~(Cont'd) 

Radio mode ii initiated by supervbory personnel and 1ctlvatc1 a boom microphone 

close lO lhc Operator. This permits h.nds•frec Yolce communication. The 1elccted 

mode ii verified on the Operator's display by the wotd "Radio"'. The boom 

microphone cannot be us.ed for internal P.A. afVlOunccmcnu or for R•dio 

communiatkin be1ween aupervisory per1<>nnel and• group of vehicles. 

Tho Oporalor hu lho oplion ol using 1ho handset. Tho boom microphone and lho 

TRUMP Unil speaker are au1oma1ic•lly disconnected when the handset is removed 

lrom t'le br•cket. 

7. P .A. MODE 

Internal P .A. Modes 

To activue the Internal P.A. sy11em, 

a) Remove lhe hi.ndsc1 from bracket . 

b) Prus 1ho "P.A. IN" key. 

c) Ocpreu and hold the push-10-1alk bunon un1i1 lhe P.A. announcement has been 

completed. It is impor1an1 to spei1.k 1lowly and clearly when using the P .A. 
mi;,dc. 

Note , While P.T.T. bunon is depressed, •P.A. IN• will be displlyed on TRUMP. 

d) Replacing the handset in the bracket when finished cancels the P.A. Mode. 

The intern•I P .A. system is also available to the tupervisory persoMel i1.1 the 

Control Centre . 

~1 It i1 essential that the Operator replace the hil.ndsel In the bracket in ill 

nOC""mal fashion. II 001 1 supervisory personnel will be unable 10 monitor a Silenl 

Alarm condition. To en1ure Operator 1ecuri1y, 1he TRUMP will beep every 

sec;ond ii the handset is 001 seated properly for periods longer th.n ) minutes. 
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I, T£ XT MESSAGES 

Tu1 meaoge1 _ore normally lnl1io1ed by supervisory personnel and replace any 

uininK display on the Operato,'1 1crccn llncludin, achedule deviation and time 

di1ployl. MCIUKH con be "II to thirty-two 02) choroc1ers in lenKlh and ore 

accompanied by • beep every accond unlit ocknowledud. The ()pcro1or re1pond1 to • 

text mc11.1g1 •• follow11 

al II 1he meaoge 11 In lhe lorm ol a query 1he Operato, will acknowledge by 

pushing the appropriate •yes• or •NO- lccy. 

bl II 1he meaage provldu lnlormollon only, a "YES" key push should be UHd 10 

acknowledge receipt, 

No1e1 "YES" or "NO" key pulhe1 ore lhe only key• lhot will clear the display, 

silence the beeping and re11orc normal ~ration1. 

,. VOLUME CONTROL 

The volume conlrol knob 11 located on lhe lronl panel ol 1he TRUMP Unll. II odju111 

lhe volume ol lhe TRUMP apeoker only, A minimum volume level II predelermincd, 

lherclore, lhe volume coMOI be 1umed cnlirely oll, 

10. RESET IIUTTON 

A ruel button II localed at lhe rear ol lhe TRUMP Unll under lhe power l"IIPIY 

connccto,. The react button 11 only 10 be uacd whcna 

• 1here ho1 been on apparent 1011 ol duo communicollon tor more lhon live UI 
minute, 

when unit 11 producing onnoylnK noi1u 

• or on instruction from 11.4>~vi1«y penonnel. 

U,ln, lhe rcsel button will require lhe Operolor 10 repeat lhc 101 on procedure when 

commt.W1ica tlm 11 re-c1t,1bll1hcd. 

Sectionm 
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SECTION Ill 

\4euages To/from Vehicle 

I. TRUMP AUTOMATIC MESSAGES 

TRUMP •u1omat~c mesuges are 1he result ol data produced by senwn on the 

vehicle. The senson uc con11nually monitored by TRUMP which proceut:1 and 

au1omatially uansmiu the inf0tm.iion to the cenrnl computer. 

Information for TRUMP au1oma1ic meiuges is obuined from five scnson u follows: 

a) The odometer sensor generucs mi1gnc11c 1mpulse1 which ue produced by 1wo 

ma1neu mounted on the right front wheel of Che vehicle. TRUMP 

automatically sends this da1a to 1hc cenual computer on every poll. 

b) The pu.scnger counl senwr reads the number of pu.sengers entering ~ leavin1 

the vehicle u, they pau through two infrared li,tht beams. The~ counts are 

1t0f'ed in TRUMP and automuicatly uansmiued to the central compucer on the 

ne•t poll aher the doors ue closed. 

c) The door sensor de1ecu whe1her doon are open Of closed. This dala is stored in 

the TRUMP and automalically transmitted 10 1he cenlral compu1cr on every 

poll. 

d) The engine sensor read, "'hether the engine is on Of olf. If 1he engine is on, the 

TRUMP Unit is uarted up. U 1he engine is turned ofl, 1he TRUMP Unit shuu 

oU Ahcr )0 minutes , Thi, data 11 1tored in TRUMP for aulomuic 1n,nsmiuion 

to the cen&ral computer on every poll. 

c) The microwave sensor rc•ds a microwave signal from a fixed signpost. The 

dat• is "?red in TRU:\-tP and autOl'l'"tt1cally transmitled 10 the central computer 

umil acknowledged . This data as _ .ed by 1he central computer for position 

reference. 

See flow chut of Au1orna1 ic Meuage trom TRUMP Uni1 on pages Ill - IA and 111-

18. 
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AUTOMATIC MESSAGE 
Ill-IA I FROM TRUMP UNIT I 

ODOMliTUI PASHNOUI I DOOR I INOINI I MICIIOWAVI 
SENIOR COUNT HNSOR HNSOII IINIOII __j IINIOII 

I I IIIOlliTIR I I llfOISTlll I I INGINIO~:~ I lllOISTIII PAIHNGUII IFODOIII ., .. ,u,rou .. , RlOIITfR 
ODOMliTUI ON AND Off OPEN OIi ,\~~~N;, ~r.. MICROWAVE 

CLICK& VlHICll ClDHD TIMING FOO IIONAL 

~ I !-~;N-Dl~:;A-------·-H:;.---i I llNDI I I IINDIDATA 
IINDI OATA I WHEN DOORS --- DATA IVIIIY I DATA IVUIY IVIIIY 

fVUIY I ClOHD _ _ POLL. : POLL • POLL 
POLL I UNTIL ACKN. • UNTIL ACKN. i UNTIL ACIIN. UNTIL ACIIN. ·------ ______________ , 

MlHAOH 
FROM 

TRUMP 

INOINf MICROWAVI 
IINSOR IINIOII 

MISIAOf MIHAOE 

RIFER TD 

I I 
urDATl UPDATI 

ODOMliTIR Y(HICU UPDATE VIHICLI 
RlGISTUIIJ VEHICLE llillOIITUllt 

CHART ON INSPlCTOf"I INS,ICTOll'I 

PAOI :- JI llNI IIIOISTER CONIOU 
DISPU.W OIIPU'fl 

IND I ACKNOWLIDO 

ICHIDUU 
DATA 
IAII 

AOVIII 
INIPECTOR 

W-1B 

ODOMUEII IENIOII MEHAGE 

Cenlral Compuler System 

YH 

UPDATI 
VIHICLI 

REOIITIII 

CALCUUTI 
POSITION 

Of 
VlHICLI 

CHICK 
ICHIDULI 
DEVIATION 

UPDATE 
INSl'ICTDll"I 

L------<--t CONSOLI AND I • I 
Ol'IIIATOR"I 

DISl'UYI 

TRANIMrT 
ON 

NlXTPOI.L 

MHIAOlll:­
UPDATI 

ICHIDUU 
DEVIATION 

PIIIPARI 
MIHAOI 

FOIi 
VIHICLI 
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DRIVER ORIGINATfD ME55AGES 

Driver orlgina1ed meu•gu are keyboud meu•gu 1un1ml11ed by TRUMP 10 lhe 

ccntr al computer. 

When a munge lcey lt pushed, TRUMP determine, the type of meui1gc hhere arc 

tour 1ypc1) and p,occed1 H tollow1& 

•l Munge Type II - 511enl Alum 

TRUMP immcdialcly prc~rc1 • mcu•&• fOf' transminion to the central 

computer on the next poll. On receipt of the meswac, the central computer 

updA1c1 the vehicle rc1i11cr and lmpecto,.., console di1p1Ays. An automatic 

acknow ledgment from the central computer la displayed •• an Htcrlik on 

TRUMP and lhe r•dio 1pe•ker ii turned oll . 

b) Men•ge Type 11 • lncldenl 

0 TRUMP generalu a beep llignal and produces a verlllc•llon men•&• on the 
I 
~ Operator•, display. A message i• also sent 10 the central computer on the next 

1--' poll. The cen1r1l computer use, the data to update lhe vehicle rcgluer and 

ln1pector11 console display. An automatic acknowledgment ii generated, which 

in thi1 instance anccb the Operator•, display. 

d Musage Type I) - Siatu, - Vehicle Tr•llic 

The TRUMP Unit firal determines if the Vch TraU condition ia alre•dy in 

effect . U it ii, a beep tone h generated 1.nd the Operator•• disp~y is cancelled. 

II it is not, a beep tone is 1encratcd and the verification mtsugc "VEH TRAFF• 

i• dilpl•yed on TRUMP. In bolh lnstancu a low prlorlly muuge h .. n, to lhe 

central computer . The ccnlral computer uses the data to update the vehicle 

register and the vehicle display. 

) . 

d) 

Ill • 1 

Munge Type I' • Log On 

On completion ol the JD 1.cquence, 101 on «Mta Is tnnsmiucd to the ccntnl 

compulcr . Data h used 10 update vehicle rcgiuer and Inspector 's console 

display. There is no rupon1e to correct dua. lncorrec1 rou1c ~•• will 

cener•le • 1ex1 muHge 10 Oper•lor - "PLEASE CHECK LOG ON". 

See llow chuu on p•gu 111- )A •nd 111- )8. 

5Y5TEM AUTOMATIC MESSAGES 

System automatic mc1111es ue gcnerucd wilhin the centr1.I computer system. The 

primary mes.use la the Vehicle Interrogation Poll which i1 sent to each vehicle 

approJC.imatcly every six 1econd1. The internal mesuge 11ruc1urc of the poll can, in 

,addition, contain ,1 number of mcu1ge1 °' inuructlon1 a, follows: 

,1) Acknowledgment mc11age1 in re1pon1c to TRUMP Au1om11ic Muuge1. 

b) Schedule Deviatioo menages In response lO dala received from the Odometer 

and Microwave sensors, alter comparison with schedule da1a base . 

c) Acknowledgment of Driver Originued Menages, including appropriate 

instruction,. 

d) Jime Display mu.uge which is transmitted approximately every ) minutes 10 

ensure lt\At TRUMP time is syndvonized with the Trans. i t Control master clock . 

c) Invalid Log On message is a 1ext message generated in re sponse 10 any Log On 

which includes an invalid route number. The te•t menage reads, "Please Chec k 

Log On•. 
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DIIIVl!II ORIGINATED MESSAGES 

UPDATE 
VEHICLE 
015"1.AY 

PREPARE 
MESSAGE 

FOIi 
VEHICLE 

TIIANSMIT 
ON 

NIXTf'OU 

MESSAGE 1$,. 
CANCEL 

OPERATOR'S 
DISPLAY 

END 

MESSAGE 15,. 

SET ASTERIK. 
DIS.AILE RADIO ! 

SPUKER 

.Central Computer System 
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~. INSTRUCTIONS FROM SUPERVISORY PERSONNEL 

When neces.sary, ,upervisory persoMel will a.end inuructions in the form of teat 

me:uages to a vehicle°' vehicles . The TRUMP display screen i1 limited to thirty-t)lfO 

02) character positions and therefore, abbreviations may be used. 

The most frequently used messages •re listed below u they appear on the TRUMP 

display, with accompanying explanations. 

I) SHORT-TURN MESSAGES 

Example 11•1 

TURN AT EGLINTON OUT AT l1 1U 

E xplanatiom 

Short•tum on arrival Al Eglinton Avenue vii the usUAJ 1hoct-turn routing. Proceed 

in the reverse direction at 11:ft). 

Example (lb) 

TURN AT EGLINTON OUT AT NOTICE 

Explanation: 

Shon-tum on arrival at Eglinton Avenue via the u1u.l short-turn routing. Do 

not proceed in reverse direction unlil further notice from supervisory pcrsoMel. 

Ill - > 

Z) HOLD MESSAGl!S 

Eumpl• Ual 

HOLD AT EGLINTON MEET 71._ 

ExplaMtion, 

On arrlnl at Eglinton Avenue, hold until you have CONtC:Cted with Bua 177fllt. 

Route 1,nd rt.ll number or lull route number m1,y be used ln1te1,d of the vehicle 

number . 

Example (2b) 

HOLD AT EGLINTON UNTIL~ 

Expl1iNtlon1 

Hold on arrlval 11 Eglinton Avenue . Do ~ proceed IM\til further notice from 

Wilson 8,1,se Inspector. 

Eumple (2c) 

HOLD AT EGLINTON UNTIL 09:)0 I 
Explanation: 

Hold on arrival al Eglinton Avenue. Do~ proceed until 091)0. 
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JI RUN SHARP ME.SSAGI! • RUN LATI! Ml!SSAGI! 

•I 

To soacc 1crvice, lt will somcrlmc1 be nece11ar)' for the Inspector to lnnruct • 

vehicle to run 1horo o, late. The lollowin• examples are acll e,q,i.natory. 

Eumple Ila) 

RUN SHARP IIV 0) MINUTES I 
bample ()bl 

RUN LATE IIV 01 MINUTES 

RUN EXPRESS MUSAGI! 

Eumple 

EXPRESS FINCH TO SHEPPARD 

E•planatlom 

Change deatination sign to Garage and -ate e,q,rus Cnon pa11enger carryin1) 

lrom finch T ermlnal to Sheppard. 

Ill - 7 

j) CHANGl!OVl!R Ml!SSAGI! 

l!xample 

RUNS 1,,1, CHANGl!OVl!R LAWRENCI! 

E1plan,11lon1 

Run, 1, and It will meet at Lawrence (approximately) and Operators will 

ct.an,eov• their vehicle,. Thia procedure Is uacd to place run, on time and In 

place without havln• to short-tum vehicles. Operators mull lo• on and d,ange 

rlMI numbcu on the new vchiclc1. 
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CONTROL CENTRE 

HARD.WARE 

HOLD 

INSPECTOR'S DISPLAY 

LOG ON 

LOG OFF 

MONITOR 

MODE 

DATA MODE 

VOICE MODE 

1.0. MODE 

P.A. MODE 

RADIO MODE 

C.LS. GLOSSARY 

• DM1ion1I C. I.S. Control Centre « 
Tnn1lt Control Centre depending on time 
ol day, 

• Phy1ial e<1Jipment II oppo&ed to the 
program °' method of use (e.,t. an 
ele<:tronlc device). 

S11y. 

• 0.11 which 11 dl1pl1yed on the 1creen(II 
of the lnspec1or'1 Console. 

- To enter 81dge No .• Route No., Run No. 
11.e . ldenlity) Into TRUMP Unit . 

To delete Identity from TRUMP unit by 
scnin~ 61d1tc No., Rou1e No. and Run No. 
to zero. 

- Sohwuc °' hArdware thiit observes, 
supervises, - controls or verUie1 lhe 
operaton of i1 1y1tem. 

- Method of doin~ e .g., 

Digit•l lnformatioo Tran,miuion. 

Voice Tr•nsmiuion . 

For entering numer ic dAta into TRUMP 
Unit . 

6y p.,blic aJdreu. 

Pubic r•dio mode u1in« vehicle boom 
microphone, private udio mode usln« 
vehicle handset. 

C. I.S. Glo111ry ICont'dl 

OPERATORS' DISPLAY 

POLL 

P.T.T. 

REGISTER 

SIGNPOST 

SOFTWARE 

D111 di1pl1yed on 1creen ol TRUMP Unil . 

A computer command to communic1te 
between the buc syuem and • (C .1.S.l 
vehicle . 

- Push to talk bunon on vehicle r•dio 
h1nd1e1 . 

(Record) 1 section in the computer 
memory c1,p1ble of storing a specified 
amount of ct.ta. 

- Fixed microwave transmitter sending 1 

continuous 1ign1l picked up by I vehic le 
1ensor foe position purposes. 

/\ tel of pro~r•ms, rules and procedures 
used lor the operation of a c1ata 
procetsin« syucm. 



.. 



1141/001 

TORONTO TRANSIT COMMISSION 

COMMUNICATIONS AND INFORMATION SYSTEM 

Appendix E 

E-1 
Cl 



COMMUNICATIONS AND 
INFORMATION 

SYSTEM 

E-2 

A JOINT PROJECT OF 
THE TORONTO TRANSIT COMMISSION 

ANO THE PROVI_NCE OF ONTARIO. 



TORONTO TRANSIT COMMISSION 
COMMUNICATIONS AND INFORMATION SYSTEM (C.I.S.) 

The Communications and Information System project concept 
and its design specifications are the result of a study approved by 
the Toronto Transit Commission in 1973 and carried out by a· 
special study team of TIC staff, consultants and representatives of 
the Ontario Ministry of Transportation and Communications and 
the Municipality of Metropolitan Toronto during 1973 and 1974. 

C.I.S. is a joint project of the TIC and the Province of Ontario. 
Provincial participation and funding is part of the government's 
program to assist public transit. 

BACKGROUND 

Following an analysis of existing TIC methods of communica­
tions and control and a selective study of several TIC surface 
routes. the study team made world-wide inspection trips to cities 
which are involved in the development and use of various types of 
automatic vehicle communication systems. After evaluating all 
aspects of each system, the study team concluded that if the TIC is 
to maintain and improve transit service in the future and effectively 
anticipate and respond to the increasing demands being placed on 
its services. the existing communications and information system 
should be improved to more effectively carry out the following 
control strategies: 

Route Supervision - early detection of variations from sche­
dules and effective implementation of corrective action to lessen 
the bunching and overloading of vehicles as well as more reliable 
and consistent schedule adherence: 

Emergency Handling - immediate notification of emergen­
cies, ready dispatch of assistance and effective restoration of 
service: 

Dynamic Scheduling - collecting and processing of conti­
nuous data on passenger movements on each surface vehicle for 
faster and more responsive scheduling as well as more effective 
allocation of vehicles and manpower; 

Management Reporting- automatic recording of events and 
preparation of management reports; 

Passenger Information - processing of real-time service 
information for the benefits of passengers who phone in who are 
waiting at major bus stops as well as provision of more effective 
ticketing and marketing information: 

Traffic Signal Priority - transmission of transit vehicle loca­
tions. running times and passenger loadings to provide both on-line 
and off-line interfaces with the Metropolitan Toronto Traffic Signal 
Computer Control System. allowing the eventual provision of signal 
priority for transit vehicles. 

E-3 

DEVELOPMENT 

The study team reviewed in detail the types and costs of 
equipment available for the recommended system and concluded 
that if the features of the planned TTC system were to be achieved 
in the most cost-effective manner, improvements were required in 
available hardware and technology. Based on the consultants· 
recommendations. it was decided to use the most advanced com­
puting and communications elements for the on-vehicle and con­
trol station installations. This approach resulted in the combination 
of all on-vehicle data handling and logic functions into a single and 
compact unit called TRUMP - TRANSIT UNIVERSAL MICRO­
PROCESSOR. 

Development of the TRUMP concept and related computer , 
electronic and radio components was carried out during 1974 and 
1975 by TIC staff and its consultants. The system, which included 
automatic tracking/vehicle location, two-way data and voice radio 
communications and driver keyboard/ display units allowing t(ans­
mission of pre-coded messages. was successfully demonstrated on 
a test route. Work was also carried out on the .development of 
on-board, automatic passenger counters which record the number 
of boarding and alighting passengers. 

Based on the success of these tests, approval was given by the 
Commission for a pilot project based at TTC's Wilson Division . This 
phase of the project involved the establishment of a C.I.S. Control 
Centre at Wilson and equipping 100 surface vehicles for operation 
on six routes; Dufferin, Sheppard West, Finch West, Wilson 
Heights, Faywood and Senlac. C.I.S. equipment was also installed 
in one supervisory cab. The pilot project was completed in the early 
pan of 1980. 

In order to gain additional experience in the operation of this 
system, it was decided to equip all Wilson Division routes - over 
260 vehicles (Phase VI). This system became operational in the fall 
of 1984. Work is now being carried out to determine how the 
balance of the Commission·s surface fleet should be equipped with 
C.I.S. 



MARK I - TRUMP 

fhe very first prototype of vehicle equipment 
for the C.I.S. Project was handbuilt and very 
large. This was necetsary to facilitate testing 
Jnd debugging. The large open box contained 
:he microcomputer (TRUMP). power supplies. 
.est switches and cable terminations. The two­
Nay UHF radio is seen at the top left corner. 
\lso included was an 8-light display unit (on 
he dash). a 16-bunon keyboard unit (in front of 
he Operator's knee) and a hand -held 
nicrophone. 

MARK II - TRUMP 

The vehicle equipment used few the ten-vehicle tesl was 
much more compact. The radio, power supply, TRUMP and 
cable terminations -e all mounted above and behind the 
Operatew's area. This section was closed in with a moulded 
cover 10 blend in with the deccw of the vehicle. The 16-
bunon keyboard and console is shown to the right of the 
Operatew's area. This panicular installation tested a hand­
set (similar to that on a telephone) instead of a hand micro­
phone and speaker. 

- ------ · ·-· 

- - - • -•~l ........ ,_,_~,i:;g 

MARK Ill - TRUMP 

The vehicle equipment used for Phase V (the 100 bus testl 
greatly reduced in size. This one package contains the m 
computer (TRUMP). the two-way radio. power supplies. a 
character alpha/ numeric display, the driver's keyboard and a 
phone type handset. This compact approach greatly reduced the 
of packaging and installation. Also included on the vehicle a 
boom microphone (for hands-free operation). internal and exte 
P.A systems. a passenger counter at each stairwell . an odorr 
senscw few continual location information and a signpost receive 
exact " location fixes " . Phase VI TRUMPS. although functionally " 
tical. are slightly smaller. 

irs Test Sus was the TT C's mobile laboratory for developing reliable and economical components 
r the Communications and Information System. A micro-computer on board connects passenger 
Iunters. driver console and location device to a radio system to provide conttnuous information of 
,h1cle location and status to the control centre and to provide the driver with special messages. 
vo-way voice radio communication between the control centre and the bus driver is provided. 
, wever. well over 90% of all radio transmission is digital. A typically congested Toronto street. one of \he reasons for C.I.S. 

E-4 



Another very Impcrtant pan of C.I.S. is rhe use of 
passenger counters. one at each of the three stair ­
wells on each vehicle. Infra-red passenger counters. 
as shown. were used in phase V. Treadle mat type 
counters are presently being tested. 

Passenger loading ,s essenttal 1nforma11on for the 
Inspector to make real -time de_c1s1ons. 

he C.I. S. compu ters arc hou sed 1ri a room adracent 
) tt,e control centre Two Data General Nova 3D 
omputers are c urren tly 1n use Pa rt o f the radio base 
ra tion eQuIpmen1 ca n be set!n 111 the top bilckgrou nd. 

C.I.S. Control Centre at the Wilson Garage has three full inspec­
tor 's consoles. Each console has three C.R.T. displays for monitor• 
ing routes and for dialogue with the computers. The left and right 
screens are used for detailed displays selected by the Inspector 
and the centre screen shows an updated list of problem areas as 
well as written reminders for the inspector. The console keyboard 
has a number of specially coded bunons specific to C.I.S. opera• 
t ions plus a typewriter keyboard for sending text messages to the 
vehicle or for fill ing out forms. In addition. the Inspector has full 
control of votee channels from the console. 

The C.I.S. radio room is also located near the control centre. Since 
the Operator's console has a self-diagnostic capability. it is 
expected on-board. repairs will be minimal . The mechanic simply 
unplugs the unit. replacing it with a spare unit. The defective 
console then comes to this room for repair. 

E-5 

Many low pcwered communicattons site~ 
chosen rather than one high-pawered one · 
localized coverage eliminates poor recepuon 
Low pawer enables the same frequencies to t 
a short distance away. This radio antenna Is I 
at Wilson Division. the site of C.I.S. 

About 40 sign pasts (microwave transmitter · 
located at strategic locations along C.I.S. rouIe 
at terminal points to de termine vehicle position 
transmitter transmus a unique 1denui1ca t1on 
which 1s picked up by the m ,crowave r eceiver l 
vehicle and fed to rhe on-board TRUM P un,1 wr 
turn transmits this 1nformat1on 10 th e central ~o 
ter on the next µoiling cyc le . The top p icture s 
the rece1Ver 1n its plastic hubb le on 100 of the : 
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AE . VEHICLE TRACKING, STATUS, AND OPERATOR SAFETY SYSTEM 

AE.1 General 

It is the intent of these specifications to describe a Vehicle Tracking 

System (VTS) with additions to improve operator safety and to show 

vehicle status. The details included herein define the minimum 

acceptab 1 e performance 1 eve 1 s necessary to assure dependab il i ty, 

longevity, and the functional characteristics required of a VTS. 

AE.2 Purpose 

The system described in these specifications will (1) provide continuous 

vehicle tracking, (2) enable each operator to send a silent alarm to 

headquarters, (3) show unit status. These added capabilities will 

provide the ability to coordinate the movement of all on-duty vehicles. 

To achieve these results the system must provide a graphic display of a 

variety of user-selected maps which wi 11 show a symbo 1 for each unit 

selected for tracking at its actual locations. It must also indicate the 

status of each unit on the same display, i.e., in service, busy, 

out-of-service, etc. 

F-2 
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AE.3 System Requirements 

A.E.3.1 Fixed End Equipment 

The system shall include fixed end equipment capable of 

supporting multiple dispatch positions . 

A.E.3.2 Mobile Units 

The system shall include fixed end and mobile equipment 

compatible with existing radio. 

A.E.3.3 Base Stations 

1141/001(78) 

The system shall include equipment capable of interfacing with 

existing base stations. Base station VTS equipment should be 

capable of 12 VDC operation in the event mobile operation is 

required. 
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SPECIFICATIONS 

Vehicle Transponder (Model VTS 202): 

Power Input: 6.5 to 48 voe (10 watts nominal). 

Size: Height 2", Width 6 3/8", Depth 10 1/4". 

Weight: 4 Pounds. 

Time to Track: 2 Minutes Nominal. 

Track Speed: 600 Knots. 

Position Update: 0.5 Seconds 

Position Repeatability: .01 Nautical Mile (60 Feet). 

Operating Temperature: -15°C to +55°C. 

Operating Humidity: 95% at 50°C. 

Data Output: FSK Data Format at 300 Baud. 

Control Console (Model VTS 204): 

Power Input : 117VAC (130 watts nominal) 12V DC Optional. 

Outputs: RGB Video for High Resolution Monitor. 

RS-232 for Printer .9600 Baud. 

Communication Link Input/Output: 

FSK Data Format at 300 Baud Poled Sequence (Selectable from Front Panel) 

Hold to 1 Second 

Custom Map: 

Typically may exceed 4,000 Streets Area Covered 360 Miles x 360 Miles. 

Up to 64 Landmarks may be included. 

Size: Height 5 3/4", Width 17·1/8", Depth 20". 

Weight : 12 Pounds . 
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High Resolution Color Monitor, 19" (Model VTS 208-19): 

Power Input: 117VAC (200 watts nominal). 

Input: R.G.B. Video. 

Size: Height 15", Width 19", Depth 21". 

Weight : 88 Pounds. 

Resolution: .31mm Dot Triad Pitch (Dots - 1,280 x 1,024). 

Video Bandwidth: 40 Mhz. 

High Resolution Color Monitor, 14: (Model VTS 208-14): 

Power Input: 117VAC (130 watts nominal). 

Input: R.G.B. Video. 

Size: Height 11", Width 13 3/4", Depth 18". 

Weight: 39.6 Pounds. 

Resolution: .3lmm Dot Triad Pitch (Dots - 1,280 x 1,024). 

Video Bandwidth: 40 Mhz. 

A.E.3.4 Silent Alarm 

Each mobile unit is to be supplied with an emergency alarm 

switch that, when activated, sends the units ID number and the 

closest units available to respond, the assistance of the 

involved unit will be shown on the video map display. There is 
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to be no audible or visual indication within the " 

that the emergency switch has been activated. Ca~ 

exist to activate the emergency alarm switch even 

mobile radio is turned off. 

A.E.3.5 Display Terminal 

Each dispatch position is to be supplied with a high resolution 

video screen capable of displaying the vehicle location and 

status information. Provisions are to be included that will 

enable the dispatcher to select any map and any unit to be 

tracked on a given video, regardless of which RF channel the 

units are assigned to. Each video display is to be available 

in at least 4 different colors. Information such as status, 

emergency, signal, viability, and other customer selected 

concerns is to be utilized as criteria for color of display. 

A.E.3.6 Power Requirements 

1141/001(81) 

The VTS mobile unit must draw no more than 10 milliamps from a 

vehicular 12V DC system when the unit is turned off. 
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AE.4 Service Manuals 

A minimum of 3 printed service manuals must be provided for the complete 

system. This will include all circuit boards, mechanical drawings of 

parts and interconnections that will be required for service or replace­

ment parts that may be required for future service. 

AE.5 Warranty - Maintenance 

All components of the Vehicle Tracking System shall be warranted for one 

year of nonnal use. Exchange program shall be available for mobile units 

and maintenance of fixed end equipment shall be done at the factory or 

site by contractor technicians. Contract maintenance will be available 

after warranty expiration. 

A.E.5.1 Data Tones 

1141/001(82) 

Provisions must be made to assure that all non-VTS equipped 

mobiles, portables, and all dispatch consoles operating on the 

same RF channels do not hear the VTS data bursts. Non-VTS 

units must have tone squelch control. 
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A.E.5.2 Map Displays 

Maps will be made from city provided surveyed sources, or from 

USGS maps. Exact map requirements will be defined by the 

customer, but a menu of no more than 25 maps of ever-increasing 

detail will be required beginning with an area approximately 20 

to 60 miles showing principal roadways in the city and in 

adjacent cities, graduated down to some areas of 8 square miles 

or less. Map selection will be available at the option of the 

dispatcher and "zoom-in" (magnification) of desired section of 

any map is required. In addition to map display, units being 

tracked should be listed in a track table showing distance 

North/South East/West from certain major landmarks. 

A.E.5.3 Data Port 

The VTS fixed end computer is to be equipped with an RS-232 

port to be utilized by the customer. This data port .will 

provide real time vehicle location and status information that 

can be used for further processing or displaying of available 

data. 

A.E.5.4 Unit ID 

1141/001(83) 

Each unit must have its own code designator so that separate 

identification is accomplished on the _map display. A minimum 

of 150 unit ID's is required. 
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A.E.5.5. Polling Times 

The VTS is to utilize existing voice radio channels. It is 

therefore essential that the amount of air time utilized for 

polling be limited. The amount of air time utilized for 

polling is to be adjustable from 10% to 80% of channel time. A 

typical poll should require less than 1.5 seconds of air time 

to poll a unit and receive a response. 

A.E.5.6 Status Message 

1141/001 (84) 

Each mobile unit shall have the capability of transmitting 8 

user defined status messages at the driver's discretion. The 

status messages are to be shown to the dispatcher on the same 

video map display as the VTS infonnation. 
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DATA GROUP: LATITUDE/LONGITUDE 

Character Definition 

1 Start Character 
2 Lat/Long Char. 
3 Space 
4 Hemisphere 
5 LAT. DEG. MSD 
6 II II LSD 
7 LAT. MIN. MSD 
8 II II II 

9 II II II 

10 II II LSD 
11 Space 
12 Hemisphere 
13 LONG. DEG. MSD 
14 II II II 

15 II II II 

16 LON. MIN. MSD 
17 II II II 

18 II II II 

19 II II LSD 
20 (CR) 

I I MORROW, INC. 

APOLLO Serial Data Output Speceification 

COPYRIGHT (C) 1983 II MORROW, INC. 

PRELIMINARY 

Electrical Fonnat: 

RS-232C 

Logic 1 = 0 VOLTS 

Logic O = +5 VOLTS 

1141/001(85) 
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Value 

ll#II 
'LI 
20H 
IN I 
3-
3-
3-
3-
3-
3-
20H 
'W' 
3-
3-
3-
3-
3-
3-
3-
0DH 
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Data Fonnat: 

Asynchronous, 1200 Baud 

1 Start Bit 

7 Data Bits 

1 Parity Bit - ODD 

1 Stop Bit 

Conforms to Standard UART Data Fonnat 

(INTEL 8251, MOTOROLA MC6850) 

Data is fonnatted into various groups (e.g., Lat/Lon, SNR). Each data group 

is fonnatted by a control character followed by the data. Data is generally 

transmitted in ASCII fonnat. 

DATA GROUP: SNR VALUES 

Character Definition Value 

1 Start Character "#II 

2 SNR Character Is I 
3 Space 20H 
4 Master Identifier 'M' 
5 Master SNR MSD 3-
6 II II II 3-
7 II II LSD 3-
8 Space 20H 
9 Slave Identifier 'A' 

10 Slave SNR MSD 3-
11 II II II 3-
12 II II LSD 3-
13 Space 20H 
14 Slave Identifier I BI 
15 Slave SNR MSD 3-
16 II II II 3-
17 II II LSD 3-
18 (CR) ~DH 

F-11 
1141/001 ( 86) Cl 



DATA GROUP: SIGNAL TRACKING STATUS 

Character 

1· 
2 
3 
4 

Definition 

Start Character 
Status Character 
Space 
Status Word 

Value 

"#" 
'C' 
20H 

( 07: 0 
( 06: 0 
( D5: 0 
( D4 : M 
( D3: W 
( D2: X 
( D1: Y 
( DO: Z 

0DH 

NOTE: M, W, X, Y, Z, Bits are set according to tracking status fo r the 

selected triad. If the MWX triad is selected, then only M. W, and X 

status bits are defined. For the bits used, "0" implies tracking 

status, "l" implies non-tracking status. 
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Emergency Alann 

Draft Training Film Script 

Appendix G 
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Voice Over 

Scene 

Scene 

1141/001 ( 90) 

DRAFT SCRIPT 

Transit Operator-Officer Relations #2 

"Calls for Police Assistance" 

"Traub 1 e; it comes in a 11 sizes and forms, ranging from 

a passenger who has fallen into a deep sleep on your bus 

to violence directed against another passenger or 

against you". 

Operator noticing a sleeper, METRO Officer awakens 

sleeper, sees that everything is alright •.. 

scene fades out. 

Shot opens with 2 passengers having a heated argument 

with violent threats being exchanged. One of the 

passengers tells the operator to keep away from his 

radio and not get involved. Operator shown sending 

a lann ... 

scene fades to shot of show host. 
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Training Officer 

1141/001(91) 

(Standing between bus and patrol car facing camera) 

Hello, I am ________ Training Officer for your 

METRO Transit Police Department. We are going to take a 

few minutes of your time to examine the relationship of 

METRO Police Officers and Operators in dealing with 

troublesome transit JSers. 

*METRO takes the safety of its personnel and patrons 

seriously. The Transit Police Department is dedicated 

to the safety and security of the system. Utilizing a 

modern communications system the METRO team works 

together to insure your safety while on the job. 

One of the key elements in the safety network is the 

Emergency Alarm System installed throughout our bus 

fleet. 

*Each time an emergency alarm is activated on a METRO 

bus the operator is saying "My life or the life of 

another is in danger."! 

For the emergency alarm system to be effective it must 

be taken seriously by both bus operator and police 

officer. False and inappropriate alarms increase the 

risk to both operator and police officer in the same 

manner as the story of the boy who cried "Wolf!" when 

there was no wolf. 
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-

In a typical year transportation dispatchers have to 

deal with over 2000 emergency alarms, 90% of which are 

either false or malfunctions. With a 98% reliability 

factor for the alarm hardware, human error accounts for 

the majority of the alarm system problems. 

*Activate the Emergency Alarm System ONLY when you are 

in an emergency situation and cannot safely use your 

radio to talk to the dispatcher and explain your 

problem. The alarm is designed for the protection of 

the operator and should be used only for such situations 

as assault, robbery, rape and other serious crimes which 

cannot be co!TITlunicated by the normal radio system. 

*Using the Emergency Alarm System renders you "deaf and 

dumb" for radio communications. 

When the system is activated the transportation 

dispatcher will respond by announcing the following on 

your bus only: 

1. Ti me of day 

2. Day and date 

Example: "Good morning, thank you for riding METRO. 

The time is now 9:35 a.m. Thursday, March 18th". 

When you hear this announcement you will know that YOUR 

emergency has been received. 
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Scene 

Training Officer 

1141/001(93) 

*If you do not have an emergency or if the emergency has 

changed and you can now use your radio you should 

inmediately do the following: 

1. Push "Priority" button. 

2. Notify the dispatcher of your situation. 

By using the Emergency Alarm System responsibly you 

can help keep the METRO system safe for all. 

*Misuse of the system can cause delays in addressing 

your problem and may result in disciplinary action being 

taken. 

Thankfully, most problems are minor and are dealt with 

quickly with a minimum of inconvenience to all 

concerned. Let's take a look at two trouble calls from 

our case files and see how Operators and Officers 

interact and clear up some misunderstandings. 

Bus interior, host standing beside the drivers seat. 

A call for assistance will originate here. The Operator 

will determine if the call is life threatening, in which 

case the emergency alarm will be activated. If the 

incident is of a lesser nature then the operator will 

use his request to talk procedures on his radio. 

Let's go along as a typical call for service unfolds. 
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Scene 

Scene 

Dispatcher 

Scene 

1141/001(94) 

Bus driving along a route. Exterior 

Interior of bus as passenger in the rear is lighting a 

cigarette. Operator advises the passenger of no 

smoking rules, but gets no response. Operator calls for 

assistance through the Co11111unications Center (shot moves 

to the dispatcher's console as call comes on screen). 

Observes trouble call, answers call and passes 

information to Police Dispatcher. Police Department 

puts call out to zone officer. 

METRO Police car parked along route. Officer is 

standing beside car with a bus pulling away in the 

background. Officer seen receiving the call indicating 

nature of call and location to intercept the bus. Car 

pulls away. Cut to car arriving at bus stop and 

pWaiting arrival of bus. As bus arrives officer greets 

the operator and get a rundown on the complaint. 

Officer addresses subject of the call and escorts 

offenders from the bus. After stating that the bus 

would be normally allowed to leave at this time the 

officer then explains to the camera how some offenders 

are given transfers or transportation when deemed 
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Training Officer 

(Walk on) 

Scene 

Scene 

1141/001(95) 

necessary. Officer explains what he needs from an 

Operator when making such a call and explains what will 

happen after a citation is written. 

Now that we have looked at a typical call, let's look at 

the thankfully less frequent call involving serious 

trouble. 

Bus interior as two intoxicated passengers begin to 

argue. Driver notices possible trouble developing. As 

the argument escalates, a voice over says that the 

driver uses his judgement as to disposition. Does it 

look like the verbal exchange is brief and soon ended? 

Does it seem that assistance is needed but the situation 

is not life threatening? Is there an indication that 

there is a serious threat to passengers and operator 

safety and the radio cannot be used. When the answer to 

the last question is yes the emergency alarm is .the 

answer. Alarm is sent. (Close up of signal being sent) 

Shot of alarm coming into communications and call giving 

out. (Dispatchers explaining radio procedures) . 

Call being received by the primary police unit and 

second unit being sent to back up. 

1st. police unit arri_ves, followed shortly by second. 

Officers enter bus with fight in progress. One officer 
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Training Officer 

1141/001(96) 

advances from the front, the other from the rear. 

Combatants are separated and handcuffed . Officers 

remove subjects from the bus, get witnesses names and 

turn to camera and state that the bus would now be freed 

to continue its route. Officers and Operators visit 

over what elements must be present to make an arrest? 

What happens in the case now? Why do the officers need 

the operator's name? Officers and Operators part 

company and camera watches as offenders are driven away 

in the patrol car. 

(Walk on) We have seen how METRO Officers and Operators 

work together to keep our system the best in the Nation. 

Remember, the emergency alarm is a vital communications 

link. Your safety depends upon its proper use. 

G-8 
Cl 



1141/001 

Sample Emergency 

Alarm Handout Material 

Appendix H 
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METRO Transit Police Department 

The METRO Transit Police Depart­
ment was for med under the authority 
of Article 1118X, Vernon's Civil Sta­
tutes in 1982 with the expressed pur­
pose of provid ing law enforcement 
and police services for the Transit 
Authority's property, personnel and 
partrons. 

The operation of the Department js . 
like that of most local police agencies. 
METRO Police have the same powers 
of arrest as city police officers operat­
ing within their jurisdiction. 

METRO Police are responsible for the 
investigation of all crimes occuring on 
METRO property, including buses 
and right-of-ways. 

The majority of the officers are 
assigned to the 24-hour uniformed 
patrol division. Uniformed officers 
patrol facilities, make bus security 

· checks and are equipped with marked 
police cars for a quick response to 
emergency situations. 

Plain clothes officers ride buses, util­
ize unmarked patrol cars and respond 
to special crime problems. An investi­
gation unit is responsible for the 
follow-up investigation of serious 
offenses. 

For further information or additional 
copies of this brochure, contact: 

METRO Transit Police 
P.O. Box61429 

Houston, Texas 77208-1429 
713/739-6800 

Bus 
Operators 

Emergency 
Alarm 
Procedures 

..1 ___ ~ ----:: - -4 

t _; '-

~ --··- '-
'--

- -·-• 

·- ····--- \;___.. ,--~ 

\______,, - . ·-­
~ - ~ 
~~ 

--... . -t--+----

---~ --

~ 
· - /✓ 

~ ¢'1;/1) i\ ~ 



" " 

Each time an emergency alarm is acti­
vated on a METRO bus the operator is 
saying "My life or the life of another is 
in danger!" For the emergency alarm 
system to be effective it must be taken 
seriously by both bus operator and 
police officer. False and inappropriate 
alarms increase the risk to both opera­
tor and police officer in the same 
manner as the parable of the boy who 
cried "Wolf" when there was no wolf. 

In a typical year dispatchers have to 
deal with over 2000 emergency 
alarms, 90% of which are either false 
or malfunctions. With a 98% reliability 
factor for the alarm hardware, human 
error accounts for the majority of the 
alarm system problems. 

Activate the Emergency Alarm Sys­
tem Only when you are in an emer­
gency situation and cannot safely use 
your radio to talk to the dispatcher and 
explain your problem. The alarm is 
designed for the protection of the 
operator, and should be used only for 
such situations as assault, robbery, 
rape and other serious crimes which 
cannot be communicated by the nor­
mal radio system. 

.. 

Using the Emergency Alarm System 
renders you "deaf and dumb" for radio 
communications. When the system is 
activated the transporations dis­
patcher will respond by announcing 
the following on your bus only: 

1. Time of day 
2. Day and date 

Example: "Good morning, thank 
you for riding METRO. The time is 
now9:35a.m., Thursday, March 18th." 
When you hear this announcement 
you will know that Your emergency 
has been received. 

If you do not have an emergency or if 
the emergency has changed and you 
can now use your radio you should 
immediately do the following: 

1. Push "Priority" button. 
2. Notify the dispatcher of your 

situation. 

By using the Emergency Alarm Sys­
tem responsibly you can help keep the 
METRO system safe for all . 

• Misuse of the system can cause 
delays in addressing your problem 
and may result in diciplinary action 
being taken . 
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