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THE GAMEWELL FIRE ALARM SYSTEM 

The Standard Gamewell Fire Alarm System is designed especially 

to provide :-

(I) Street alarm boxes which are reliable, easy and simple for the public 
to operate. 

(2) Fire Station apparatus which gives : (a) unmistakable indication of 

the origin of the call ; (b) reliable warning. 

(3) In general a system which is economical in lines, self-testing and 

immune from false calls. 

(4) Facilities for extensions. 

The Gamewell Fire Alarm System is of the closed circuit code signalling 

type. 

The closed circuit consists of a number of street boxes connected in 

series by means of a single line to the recording apparatus and battery at 

the fire station, thus forming a simple electrical circuit in which a small 

current flows continuously. 

The code signalling consists of interrupting the current in the closed 

circuit a predetermined number of times, governed by a toothed wheel in 

the alarm box. 

The simple electrical circuit is shown in Fig. I and a number of these 

circuits which form a city's fire alarm system are illustrated in Fig. 2. 

When a fire alarm box is operated in a circuit, its mechanism interrupts 

the current and both visible and audible indications of the origin of the calls 

are given. 

The visible indication is supplied by the register which punches out the 

code number of the box on a paper tape, thus giving a permanent record of 

the call. A record of a call from Box No. 234 is shown below. 
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Fig. I. A Simple Fire Alarm Circuit. 

Fig. 2. Circuit layout for a large City. 



The audible indication is sownded by the gong which, for Box No. 234, 
would beat out two strokes followed by three strokes and then four strokes. 
A distinct interval elapses between each set of strokes. 

Other indications and warnings are described under the heading 
" Operation " on page 7. 

The object of the closed circuit is to make the system automatically 
self-testing and instant warning of a break is given by the register punching 
a single hole in the tape and the gong sounding once only. Code signalling 
is introduced to prevent calls arising from line faults as it is necessary to give 
a distinctive code before a call can be registered. It also provides the most 
economical line system because it is only necessary to provide a single wire 
from the station to the first box, from the first box to the second box, and 
so on and finally from the last box to the fire station. Since the length of 
line is reduced to a minimum the possibility of line faults is correspondingly 
reduced. 

In addition to its normal working, the system is also arranged to transmit 
calls under faulty line conditions. 

With regard to the street lines, the following faults may occur :

(1) The line may break. 

(2) The line may break and become earthed. 

(3) The line may become earthed. 

(4) The lines to a box may become short circuited. 

Should any of these faults occur indications are given in the fire station 
and calls can be transmitted and recorded in exactly the same manner as 
under normal conditions. 

The following additional facilities are available :-

{I) Telephonic communication between the alarm boxes and the ft.re 
station. 

(2) Automatic operation of the call bell system on the receipt of a fire 
call. 

(3) Automatic operation of the station lighting system en the receip.t ef 
a fire call. 

(4) Illumination of the box number and Its locatlon In the Engine Room. 
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(5) Secondary Lighting 
'
system which automatically comes into operation 

in the event of a failure of the main electric supply. 

(6) Automatic opening of the Engine Room doors on the receipt of a 
fire call. 

(7) Ambulance calling system superimposed on the fire alarm system 
and using the same wires. 

(8) Police Telephone System superimposed on the fire alarm system and 
using the same wires. 

(9) Automatic repetition of calls from sub-stations to the Head Quarters 
Station. 

LAYOUT OF SYSTEM 

There are two types of street alarm boxes available in the Gamewell 
System:-

(I) Non-interfering Succession. 

(2) Plain Sector. 

The non-interfering succession type boxes are recommended for use 
in large towns and cities where it is probable that two or more boxes on 
one circuit may be operated at the same time. In this case the calls will not 
interfere with one another and will be recorded in succession in the fire 
station. This non-interfering succession feature is also maintained under 
broken and earthed line conditions. 

The plain sector type box is suitable for small towns where the probability 
of two boxes being operated at the same time is very remote. 

Each type of box transmits similar codes three times. 

The speed at which the calls can be transmitted may be varied to suit 
local conditions. The mechanism in the box can be adjusted to any speed 
from t second to I second between impulses. A box numbered 44 when 
adjusted to i second timing would take 2 seconds to send in its code whereas 
if it were adjusted to I second timing It would take 8 seconds. 

In towns where there is only one fire station, the fire alarm box circuits 
terminate at this station. The number of circuits dep.ends on the number of 
boxes and the area to be protected, gen.eral:ly a maximum of 25 h>oxes can 
be allowed per circuit but tJn.e l1lne reslstance o.f e.ach circuit must not exce�d 
600 ohms. 
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In towns and cities where there are a number of sub fire stations and 
a H.Q. fire station it is the usual practice for the boxes in the area protected 
by the sub-station to be arranged on circuits terminating at this station. 
In order that the H.Q. may have an indication of calls received in the sub
station all calls are automatically repeated to the H.Q. This is effected by 
the provision of a pair of wires connecting the two stations and forming 
another closed circuit in which there is a continuous flow of current. 

A relay causes interruptions to occur in the repeat circuit simultaneously 
with those in the box circuit. At the H.Q. end of the circuit these interrup
tions are recorded by a register in the same way that they are recorded at 
the sub-station. The H.Q. therefore receives the call at the same moment 
as the sub-station. It is usual for all the calls to be timed and dated at the 
H.Q. station. 

Only one repeat circuit is required between the sub-station and the 
H.Q., irrespective of the number of box circuits at the sub-station. It is 
arranged that if a call is being transmitted on one box circuit, the other circuits 
are disconnected until the call is finished. The calls are transmitted in 
succession over the repeat circuit. 

Telephone facilities between the stations are available over the repeat 
circuit, so that telephonic communication can be carried out between all 
stations and between alarm boxes and all stations. 

Fire Signalling facilities are also available over the repeat circuit which 
enables the H.Q. station to operate the call bells at any sub-station. Valuable 
time may thus be saved in turning out the sub-station to a fire. 

The provision of full automatic operation of the system, coupled with the 
repetition of all calls to the H.Q. Station, enables the entire personnel of the 
sub-station to answer a fire call in its vicinity with complete confidence that 
a subsequent call will not be disregarded, even though the box circuit 
becomes broken during the time when the station is unattended. 

OPERATION OF THE SYSTEM 

Normal Circuit 

The normal fire alarm circuit consists of the following apparatus con
nected in series : Battery, Milliammeter, Register, Gong, Relays, Varl,abl,e 
Resistance and Street Boxes. 
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The current in this circuit is adjusted to SO milliamps by means of the 

variable resistance and is read on the milliammeter. 

When a box in this circuit is operated, its contacts interrupt the current 

and each interruption is recorded by the register and gong as explained 

before. By means of the relays the following additional indications are 
controlled :-

(I) An alarm bell rings. 

(2) The word " Fire" is illuminated in the watch room. 

(3) A lamp flashes on the switchboard panel of the circuit in use. 

(4) The firemen's call bells ring. 

(5) The code number and its location are illuminated on an indicator 

usually situated in the engine room. 

(6) The time and date of the call is stamped on the paper tape. 

(7) At night time the station lights are automatically illuminated. 

Broken Circuit 

When a line break occurs in the circuit the current is interrupted and 

the following indications are given :-

(I) The register punches a single hole in the paper tape. 

(2) The gong gives one blow. 

(3) An alarm bell rings. 

(4) The words " Circuit Broken " are illuminated. 

(5) A lamp lights on the switchboard panel of the circuit affected. 

After a couple of seconds a relay in the switchboard operates auto

matically and re-arranges the circuit for open circuit earth return working. 

This is done by earthing the positive pole of the battery and connecting the 

two incoming lines through the register to the negative pole. 

When an alarm box is operated under these conditions it earths the line 
at the box and thereby completes the circuit. The current flows through 
the register gong and relays and is interrupted by the contacts in the box. 
The same indications are given as under normal conditions. 

Broken Circuit and Earthed at Break 

Under this condition the system operates as under broken line conditions. 

8 



Earth 

When an earth fault occurs the Gamewell system is unaffected and works 

quite normally, the following indications being given automatically :-

(I) The alarm bell rings. 

(2) The word " Earth" is illuminated. 

(3) A lamp lights on the switchboard panel of the affected circuit. 

The location of the fault can be determined by means of the voltmeter 

on the switchboard by measuring the voltage to earth of each pole of the 

battery and comparing these readings with a chart which was prepared when 

the installation of the system was completed. 

Short Circuit 

When the pair of wires to a box or boxes come into contact with one 
another, thereby short circuiting the box or boxes, calls can still be trans
mitted. In addition to the normal indications of a fire call, the words" Short 

Circuit" are illuminated,. indicating that the box was short circuited when 

operated. 

Telephone 

Telephone facilities are available between any fire alarm box and the 

fire station. A telephone call is made by pressing a button in the box which 

causes the current to be reduced to 25 milliamps. At the fire station a relay 
is released and the following indications given :-

(I) The alarm bell rings. 

(2) The word "Telephone" is illuminated. 

(3) A small lamp lights indicating which circuit is calling. 

The duty man operates a switch associated with the calling circuit and 
thereby connects it to his telephone set. Means can be provided for calling 
an attended box by applying howler tone to the circuit ; this causes a high 
note to issue from the receiver of the box telephone. 

Telephones situated in various parts of the fire station can be connected 
to the fire alarm switchboard, and intercommunication would be available 
between these telephone and the fire alarm boxes. 
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Cal I Bel I System 

The call bell system is a necessary part of a fire alarm system and provides 
the method of warning the various members of the brigade. The system 
consists of bells located both in the men's quarters and in various parts of 
the fire station. 

Each bell, or group of bells, is connected to the switchboard by means 
of a pair of wires. On the switchboard there is a key associated with each 
bell or group of bells. This key has three positions :-

(I ) Normal or off. 

(2) Collective (locking). 

(3) Individual (non-locking). 

When a key is operated to the collective position the associated bell 
will ring either when a fire call is received or when a master switch is operated. 
When the key is operated to the individual position the associated bell will 
ring as long as the key is at this point. 

It is usual to arrange for the bells to begin ringing on the third or fourth 
impulse of a fire call in order that they may not sound in the case of a line 
break. The bells will continue to ring automatically for about half a minute. 

Associated with these keys are a master key which, when momentarily 
operated, will cause the bells to ring automatically for half a minute together 
with a key which causes the bells to ring as long as it is operated. Another 
key is provided which c�ts off the bells from the fire alarm system so that 
they will not ring when testing. A lamp indicates when this key is in 
operation. 

Associated with the call bell system certain lights in the firemen's house 
can also be controlled. In this case a relay is connected across each bell and, 
when operated, closes the local lighting circuit. These relays can also be 
arranged only to operate at night time. Indication that any of these relays 
are operated is given in the Watch Room and they can only be released from 
this point. 

Station lights 

The station lights can be controlled from the fire alarm system so that at 
night time they will automatically be switched on when a fire call is received. 
This is effected by a contactor operated in the same way as a call bell, and 
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controlled by a key that is provided with the equipment. At night time the 
key is operated to the collective position when the contactor will auto
matically operate on the receipt of a fire call. In the day time the key is 
restored to its normal or off position. The contactor does not prevent the 
separate control of the lights by means of switches. 

AMBULANCE SYSTEM 

The ambulance system is designed to enable telephone calls to be made 
from any number of boxes to the fire station, utilising the same lines as the 
fire alarm system. 

The operation of the system is quite simple. To make a call the door of 
the Ambulance Box is_ opened and the telephone is lifted from its rest. 
Immediately a telephone signal is given in the watch room the duty man 
operates a key and is then in communication with the caller. 

The action of lifting the telephone from its rest causes the current to be 
reduced momentarily and this causes a relay in the circuit to be released 
as described under" Telephone." 

Line Broken 

If the line is broken a relay in the box will automatically complete the 
circuit through earth to the earthed battery in the station. Telephone calls 
are signalled in the same manner as under normal conditions. 

Line Earthed 

The ambulance system, like the fire alarm system, is unaffected if the 
line is earthed. 

POLICE TELEPHONE SYSTEM 

The police telephone system is similar in operation to the ambulance 
_system. A call is made from a box by opening the door and lifting the 

telephone from its rest. The signal can be made to operate in the nearest 

police station. 

Individual boxes or groups of boxes on a circuit can. be called from the 
police station. In this case each box is fitted with a visual signal consisting of 
a marine lens and lamp as shown in Fig. 3. 
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Where individual calling of boxes on a circuit is required, each box is 

fitted with a selector peculiar to the individual box which responds to a special 

code sent out from the police station. When a selector receives its own 

Fig. 3. Police Box. 

particular code its contacts close the circuit 

of a relay which operates and switches on 

the calling lamp. This lamp flashes, and 
continues to do so until it is reset by the 

policeman answering the call. A general call 
can be made by transmitting a special code, 

in which case all the lamps will light. 

If it is only required to call all the boxes 

fitted with these signals on a circuit, this can 

be done by operating a hand generator and 

applying low frequency ringing current to 

the circuit. All calling relays on the circuit 

will then operate and close their respective 

lamp circuits. The relays will remain oper

ated until they are reset by the policemen 

answering the calls. 

SECONDARY LIGHTING SYSTEM 

. 
The secondary lighting system provides illumination in the fire station 

when the main electric supply has failed. In the fire alarm system an auxiliary 

battery is required to operate relays, etc.; this battery is also used to supply 

the necessary current for the secondary lamps. A relay, connected across 

the main supply, is normally energised ; when the supply fails this relay 
releases and closes the circuit for the lamps. When the supply fails indication 

is given by the ringing of the alarm bell and the illumination of the words 
"Mains Failure." The lamps in the system may be divided into groups, 

which can be controlled from the watch room by means of keys and relays, 
so that at night time groups of lamps may be switched off but will automatically 
light when a fire call is received. The system automatically resets itself 
when the main electric supply is restored. 

BATTERY CHARGING 

Where the main electric supply is direct current, duplicate batteries 
are supplied for each box circuit and the auxiliary services. The system is 
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so arranged that while one battery is being discharged the other can be 

charged. A four pole switch is fitted on the switchboard for changing over 

from one battery to the other. Two poles on this switch are fitted with 

special contacts so arranged that the discharge circuit is not broken when 

changing over. 

In the charging circuit are a switch, variable resistance and ammeter. 
The charging current may be varied between the normal, which is approxi
mately one-eighth of the capacity, to half normal rate. The latter rate is used 
when the battery is nearing the end of its charge. 

Where the main electric supply is alternating current only one battery 
is supplied for each box circuit and the auxiliary services. In this case the 

necessary power is taken direct from the mains via a transformer and full 

wave rectifier. The battery which is connected across this circuit is used to 
supply the necessary current in the event of a failure of the electric supply. 
The battery is kept fully charged by means of a trickle current. In the supply 

circuit is a transformer, rectifier, variable resistance and milliammeter. The 
current in this circuit is regulated to 55-60 milliamps. The difference of 

5-10 milliamps between this circuit and the box circuit keeps the battery 

fully charged. The advantages of the single battery over the duplicate 

battery system are :-

(I) Reduced maintenance. 

(2) Smaller battery space. 

(3) Simpler operation. 

(4) Longer life. 

It is therefore advisable to have an alternating supply in the fire station 

when possible. The single battery system cannot be used with a direct current 
supply as one pole of the supply is usually earthed and cannot be isolated from 

the fire alarm circuit. 

ENGINE ROOM DOORS 

Doors which are fitted with electric releases can be controlled auto

matically by the fire alarm system. 

A key is associated with each door and has the same operations as a call 

bell key. 
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When this key is operated to its locking position the door will auto
matically open when a fire call is received or the master switch is operated. 

When the key is operated downwards (non-locking) the door will open 
immediately. 

ENGINE STARTING 

Automatic starting of the engines can be controlled in a similar manner. 
A key is associated with each engine. 

REMOTE CONTROL 

Every town can give adequate fire protection to schools, hospitals, 
factories, theatres, etc., if the alarm is given promptly. A Gamewell Fire 
Alarm Box can be operated remotely from a number of points in the types 
of buildings mentioned and therefore time can be saved at the beginning of 
a fire, when it. is most precious. It enables the person who discovers the 
fire to summon the fire brigade without seriously interrupting his efforts to 
extinguish the fire. Delayed alarms-that fruitful cause of loss in institutional 
fires-are consequently largely eliminated. Often the person who discovers 
the fire hesitates to leave it while there seems to be the slightest possibility of 
tackling the fire single- handed. Eventually he realises that he cannot 
extinguish it alone, but by that time the fire has gained such a start that a 
large loss is inevitable. The re�ote control of fire alarm boxes eliminates 
this state of affairs. 

The equipment required to effect the remote control of a fire alarm box 
consists of an auxiliary attachment fitted in the alarm box, a small battery, 
indicator board and charger, together with fire alarm pushes in various 
parts of the building that is to be protected. 

The fire alarm switches are connected to the indicator board by pairs 
of wires. The auxiliary attachment is connected to the indicator board by a 
pair of wires which, with a relay and battery, form a closed circuit in which 
a very small current flows continuously. 

When any fire alarm switch is operated by breaking the glass, it short 
circuits a relay in the remote control circuit, while the current rises sufficiently 
to operate the auxiliary attachment and trip the signalling mechanism in the 
street alarm box. 
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If a break occurs in this circuit, indication is given by the ringing of an 
·alarm bell and the lighting of a small lamp. 

Indication is given if the attachment in the street box is not set. In its 
non-set position it opens the remote control circuit to the indicator board. 

The location of the switch in the building which has been operated is 
given on the indicator board. 

If so required alarm bells can be made to ring in various parts of the 
building. In the case of hospitals it is possible to provide for special lamps 

instead of bells. 

The power required for the system can be taken from the main electric 
supply via a transformer and rectifier with a small battery (trickle charged) 

as a standby for use in the case of the failure of the supply. 

The indicator board is equipped with the necessary apparatus for main

taining the battery in a fully charged condition. 

GAMEWELL APPARATUS 

The construction of the various units of the Gamewell Apparatus, 
i.e., street boxes, recording apparatus, switchboards, etc., embodies the 

robustness of design and principles of operation that are necessary for 

maintaining that absolute reliability that is quite rightly demanded from 

modern fire alarm apparatus. The finish of the various parts, and particularly 
of the street alarm boxes, is of the utmost importance in order that deteriora

tion due to corrosion can be prevented. Consequently, rustless steel is used 
in the alarm mechanism wherever possible and where iron has necessarily 

to be employed, as in the case of the magnetic parts of electromagnets, a 
heavy zinc plating is used. Gear wheels are of heavily lacquered brass. 

Fire Alarm Boxes 

Two standard types of the Gamewell Fire Alarm Box are manufactured. 

(I) Plain Sector. 

(2) Non-interfering Succession. 

With the exception of the signalling mechanism the boxes are similar 
in construction. 
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A general view of the fire alarm box is shown in Fig. 4. This is the 

outer box consisting of an aluminium silicon alloy casting suitably finished in 

fire alarm red. On the door is the pull handle protected by a small glass 

panel held in a hinged frame. 

Fig. 4. Fire Alarm Box 

and Pedestal. 

To make a fire call it is only necessary to 

break the glass and pull the handle. When the 

glass is broken the frame falls and leaves the 

handle ready for operation. This arrangement 

has the advantage of preventing injury to the 

person giving the alarm, since all fragments of 

glass are thrown clear. 

The design of the pull handle mechanism is 

such that no instructions are required to make 

a fire call. The handle, when pulled, moves 

through a small arc, thus ensuring easy operation 

by persons of all heights. If the handle is held, 

the mechanism will come to rest when it has 

transmitted its code. 

The number plate on the door corresponds 

with the code wheel in the mechanism and indi

cates the number which will be transmitted to the 

fire station. 

The outer box with its door open is shown in 

Fig. 5. The fittings on the door include the pull 

handle mechanism, a pocket for carrying spare 

glasses, the lock and a loud sounding gong. This 
gong, which may be fitted at any time, operates 
when the handle is pulled and rings for about 
15 seconds. It is mechanically operated and must 

be rewound each time the box is used. This gong 
provides an effective deterrent to malicious opera
tion. 

In the box are shown a second box and a 

terminal base. This consists of a porcelain block 

with three sets of terminals on metal plates, 

forming an efficient lightning protector. 

The incoming lines are connected to the outer terminals and the earth 

wire to the centre terminal. These wires enter the box through a hole in 
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Fig. 5. Outer Box with door open. 

the bottom. This arrangement allows the inner box to be removed without 

interfering with the lines. After installation the hole in the bottom of the 

box is effectively sealed with compound to prevent the entry of gases, etc. 

The screws which fix the terminal base to the box pass through the earthed 

plate, thereby earthing the outer box and so removing any danger of shock 

to the person giving the alarm should high voltage lines come into contact 

with the fire alarm circuit. 

The stud on the door of the box engages with a plunger inside the inner 

box. A micro-telephone for the use of the fire brigade can be mounted on 

the door of the inner box. 

The inner box which is made of bakelite contains the signalling mechanism, 

testing apparatus, etc. 

The door of this box is held clc:>sed by means of a spring clip. The trip 

handle, which is operated by the pull hand le mechanism, protrudes through 

a hole in the centre of the door. To the left of the trip handle is a mechanism 

which prevents the outer box door from being closed if the signalling 

mechanism is run down. This mechanism is controlled by the main spring 

and when tripped causes a plunger to emerge thus preventing the door of 

the outer box from closing. It can only be reset when the main spring is 

wound. 
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Fig. 6. Inner Box with door open. 

The inner box with its door open is shown in Fig. 6. The signalling 
mechanism under a glass cover, tap bell and testing apparatus can be seen 
and are mounted on another base which fits inside the inner box. 

The mounting base is shown in Fig. 7 and is made of bakelite. This 
ensures that the mechanism, tap bell and testing apparatus are very highly 
insulated so that any possibility of leakage to earth is removed. All wiring is 
carried out at the back of the base and, since it is between the bakelite base 
and bakelite inner box, it is protected from any contact with metal which 

may be earthed. 

On the base can be seen the signalling mechanism, auxiliary attachment, 
tap bell and testing panel. The three plungers shown at the left of the 
testing panel, reading from left to right, have the following functions :-

18 

(a) Door Shunt, operated by stud on outer box door. When closed 
this short circuits all the auxiliary apparatus, i.e., tap bell, silent test 

and telephone. 
{b) Code Key, used for sending pre-arranged codes to the fire station 

by interrupting the circuit. These messages are recorded on the 

tape. 
(c) Telephone Calling Key, which, when depressed, sends a telephone 

call to the fire station. 
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Fig. 7. Mounting base. 

The four jacks in the bottom row are labelled E, L. I, L.2 and E and by 

means of the plug on the inner box door, are used for earthing either line 

or short circuiting the box. The two jacks in the top row are for silent 

testing, i.e., the operation of the box can be tested and the signalling impulses 

checked without interference with other boxes or the recording apparatus 

at the fire station. The impulses are checked on the tap bell. It is impossible 

inadvertently to leave the plug in the test jack and so leave the box out of 

action. When the plug is removed from the inner box door a lever drops 

and prevents the door from closing. The jack on the right hand side is for 

use with a portable micro-telephone. 

Signalling mechanisms are shown in Figs. 8 and 9. The plain sector type 

is quite a simple mechanism consisting of two plates carrying the various 

shafts, gears, etc. The chief parts are the main spring with winding handle 

on a shaft with a pawl and ratchet at the back. This shaft carries a gear 

wheel engaging with a pinion on the other shaft which carries the code wheel. 

A gear wheel on the code wheel shaft engages with an escapement which 

regulates the speed of the mechanism. A lever which controls the signalling 

contacts rests on the periphery of the code wheel. When the mechanism 
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Fig. 8. Signalling Mechanism (Plain Sector Type). 

MOVEMENT 
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is at rest the signalling contacts are protected from abnormal electric currents 

by a heavy spring forming a very efficient mechanism shunt. When the trip 

handle is operated these springs are forced apart and also lift a catch out of a 

slot in the drum in the main shaft. The main shaft then makes one revolution 

driving the code wheel round three times. The signalling contacts open and 

close in accordance with the teeth on the code wheel. Once the mechanism 

is tripped any further operation of the pull handle will not affect the trans

mission of the code. 

There are two sets of signalling contacts, one of which is in series with 

the main circuit and the other connects the circuit to earth via main springs 

which are normally open until the trip handle is operated. The second set 

of springs are used during broken line conditions. 

It will be seen from the foregoing that when the mechanism is tripped 
it immediately begins to transmit its code. This type is, therefore, only 

suitable for places where the probability of two or more boxes being operated 

at the same time is very remote. If these mechanisms are adjusted tot second 

timing it only requires 3 or 4 seconds to transmit a code. 
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fig. 9. Signalling Mechanism (non-interfering Succession Type). 
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TRIP HANDLE 

The non-interfering succession type of mechanism allows for two or 

more boxes on the same circuit to be operated.simultaneously and the codes 

transmitted in succession. 

The chief parts of the non-interfering mechanism are :-

(1) Main spring on a shaft with pawl and ratchet gears, winding handle 

and Geneva stop which prevents over winding. 

(2) Code wheel controlling the signalling contacts. 

(3) Trip handle. 

(4) Shunt springs controlled by the trip handle ; these short circuit the 

coils and signalling contacts when the mechanism is at rest. 

(5) Succession coils which determine whether or not the line is engaged. 

(6) Escapement which regulates the speed of the mechanism. 

(7) Earth selecting mechanism which comes into action when the line 

is broken or short circuited. 

These parts are mounted on or between brass plates. 

When the trip handle is operated it opens the shunt springs and closes 

the main earth contacts. The succession coils, signalling contacts and earth 
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selecting coils are then brought into circuit. A catch is also lifted out of a 
slot in a drum on the main shaft and the mechanism starts in motion. A 

testing period of about t second is arranged to determine if the line is engaged 
i.e., to find out if another box is signalling. This is done by a shield on the 
back of the code wheel which keeps the signalling contacts closed long 
enough to permit another box, if coding, to break the circuit. If the line is 
clear the succession coils hold the armature and the mechanism starts coding. 
If a break occurs, due to another box coding, the armature falls away and a 
pin on an extension of the armature lever drops under the signalling contact 
lever, keeping it pressed against the signalling contacts, which are kept closed. 
When the code wheel has made one revolution the armature is mechanically 
forced to the face of the succession coils to determine whether the current is 
flowing. If the line is clear the mechanism will start signalling but if not the 
armature will drop away as before and test the line again when the code 
wheel has completed another revolution. In this way the mechanism will 
make fourteen attempts to send in its code before coming to rest. When 
the signalling contacts are closed the armature is held to the face of the 
succession coils by the current during coding and held mechanically when the 
contacts are open. This is done by the pin on the extension of the armature 
level resting on the top of the signalling contact lever when the latter has 
opened the contacts. The speed of the mechanism is controlled by an escape
ment and can be r.egulated by the adjustment of small weights on an arm. 

The earth selecting mechanism consists of coils, two sets of contact 

springs and a small shaft with pinion clutch and revolving arms driven by the 

main spring. This mechanism comes into action when the line is broken or 

the mechanism short circuited. If the trip handle is operated when the line 

is broken no current flows in the coils and the revolving arms close one set of 

contacts or the othe�. These contacts earth either side of the mechanism 

as determined by the coils. When the correct contacts are closed the coils 

will be energised by the current flowing from earth through the contacts, 

the coils, or the line to the earthed battery at the station. The advantages 
of this earth-selecting mechanism are :-

· 
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(a) During normal conditions, i.e., closed circuit, no earth is connected 
to the system. When there is an earth on the circuit and two or 
more boxes are operated at the same time, none of the boxes will be 
cut out and no interference takes place with the calls. 



(b) Full use is made of the succession coils, i.e., both coils are used under 
all conditions. 

(c) If a box is coding under broken line conditions and another box nearer 
the station is operated on the same line it will not interfere with the 
first box because the impulses from that box will prevent the earthing 
contacts in the second box from closing. 

Figs. 10 and 11. Ambulance Box (closed and with door open). 

AMBULANCE BOX 

This is shown with the door closed in Fig. I 0. Instructions for its 
operation are printed on a plate on the outside. The door is not locked 
and is opened in the usual manner. 

This box, which is shown with its door open (see Fig. 11 ), contains the 
telephone set. When the telephone is lifted from its rest the call is trans
mitted direct to the fire station. The calling mechanism housed in the 
case below the telephone is controlled by the telephone instead of by the 
door so that if the latter is accidentally left open the system will not be put 
out of action. 

. 

23 



Fig. 12. Single Circuit Register. 

REGISTERS 

There are two types of registers, namely, single circuit and multi circuit. 
The single circuit register records one call only at a time whereas the multi

circuit register can record four calls simultaneously. 

Single Circuit Register 

A general view of the single circuit register is shown in Fig. 12. It is 

very strongly built and made up of the following main parts :-(a) Main 

spring which must be kept wound. (b) Punching mechanism. (c) Paper 

feed mechanism which feeds the paper tape through the machine. (d) Escape 
wheel and pallet controlling the speed at which the paper is fed through 

the guide. (e) Electro-magnet which controls the punching mechanism. 

Interruptions of the current, which must be kept flowing through the coils, 

will cause the register to punch triangular holes of such a size that the code is 
easily read some distance from the tape. Usually this type of register is 

connected directly in the fire alarm circuit. (f) Contacts and Time Lever 
which control the amount of paper which is fed out after the last hole is 

punched. It also closes the contacts which are used to indicate when the 

end of the. call is received. (g) Call bell contacts which can be arranged to 
close after I, 2, 3, 4, 5 or 6 impulses have been received. These contacts will 
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b c d t n'ient and effective method of automatically closing 
e 1oun a mos conve 

the circuit for the alarm bells in the fire station and firemen's quarters in 

the event of a fire call. They also prevent the bell circuits from being 

closed in the case of a line break. 

Fig. 13. Multi-Circuit Register. 

Multi-Circuit Register 

The power required to operate this register (see Fig. 13) is taken from 

a 24 volt battery and controlled by relays in the fire alarm circuit. The 

main parts of this register are :-(a) four sets of electromagnets operating 

(b) four sets of punching mechanisms ; (c) Main Spring for driving (d) paper 

feed mechanism, the speed of which is controlled by (e) escape wheel and 

pallet ; (f) Time stamp contacts which close when the_ call has been completed. 

The register punches triangular holes in a 2 in. paper tape, similar to 

the single circuit register. With this register it is possible to record calls 

from four different circuits simultaneously. When an electromagnet is 

energised it causes the punching mechanism to punch a hole in the tape and 

at the same time to release the paper feed mechanism which is driven by the 

main spring. The paper feed mechanism can be adjusted so that a pre

determined length of tape is fed out after the last hole has been punched. 
As there is usually a time and date stamp associated with this register, the 

length of tape is regulated so that the code and time are clear when the 
machine stops running. 
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TIME AND DATE STAMP 

An accurate record of the time at which all alarms are received is a vital 

necessity in an up-to-date fire alarm system. This is provided by the 
Gamewell Time and Date Stamp 
which automatically stamps the time 
and date of the call immediately 
after the call is received. 

The main parts of the Time and 
Date Stamp are :-(a) five type wheels 
on the periphery of which are the 
minutes, hours, days, months and 
years. They are controlled by (b) an 
electromagnet which receives im
pulses every minute from a master 
clock ; ( c) main spring for driving 
the type wheels; (d) electromagnet 
controlled by contacts in the regis
ter which press the paper tape 
against (e) an inked ribbon which 

Fig. 14. Time and Date Stamp. passes between the paper tape and 
the type wheels. 

When once the stamp has been set there is no need for further attention 
as it automatically adjusts itself to long and short months and leap years. 

PAPER TAKE-UP REEL 

Fig. 15. Paper take-up Reel. 

This piece of apparatus shown in Fig. 15 

has been designed to collect the paper tape 
which has been fed out by the register. It is 
entirely automatic in operation, caters for any 
size of paper, which it keeps taut at all times 
and maintains a uniform speed. The take-up 
reel consists of a wheel on which the paper is 
collected, a main spring and gearing com
pletely enclosed in a dust-proof case which 
protects the mechanism and ensures long 
service. 

On the outside of the case and below the 
·wheel is a brake lever which when lifted or 

depressed applies a brake to the rim of the 
wheel. By this means the paper can be kept 
taut between the register and the reel and if 

the paper is torn or a new roll of paper is fitted the wheel will not run away. 

Winding the reel while it is in use will not interfere with its operation 
in the slightest degree. 
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GONG 

The gong shown in Fig. 16 is very strongly made and consists of:

(a) Main Base Casting ; (b) Dome, 6 in. in diameter ; (c) Main Spring, which 

drives the (d) Striking Mechanism ; and (e) 

Electromagnet, which controls the striking 
mechanism. 

It is used for beating out the code number 

of the fire alarm box which is calling. 

The gong, which must be mounted ver

tically on a wall, is electro-mechanical in action 

and current is normally kept flowing through 

the coil. When the current is interrupted the 

striking mechanism is released and the hammer 

strikes the dome. Fig. 16. Gong. 

ILLUMINATED BOX INDICATORS 

The Illuminated Box Indicator shown in Fig. 17 is usually situated in the 

appliance room. As its name implies it is used to indicate the number and 

location of the box which has called. It consists of a cabinet divided into 

compartments, each of which contains a lamp and is fronted with a glass 

plate on which the box number and its location is sign-written. Relays in 

the switchboard count the impulses in each digit when a code is being trans

mitted. When the last impulse of a code is received a relay associated 

with each digit is ener

gised and closes the 

circuit for the corre

sponding lamp in the 

indicator. A duplicate 

set of lamps are fitted 

below the register tape 

so that a check can be 

made to ascertain that 

the lamp corresponds 

with the number on the 

tape. 
Fig. 17. Box Indicator. 
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Fig. 18. Single Circuit Switchboard. 
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SWITCHBOARDS 

The Switchboards, which are usually designed to meet particular require
ments, are normally located in the watch room and house all the apparatus 
for controlling and testing the fire alarm circuits (se e Figs. 18, 19, 20, 21). 

A switchboard suitable for a single fire alarm circuit and 18 call bell 
circuits is shown in Fig. 18. In this case the panel is made of black enamelled 
slate and mounted on an iron framework, the whole being surrounded with 
polished walnut. 

The equipment of the switchboard consists of:-

(I) Illuminated display panel mounted at the top of the switchboard. 
If attention is required on any part of the system this is indicated 
on this panel. 

(2) Secondary lighting which provides illumination in the case of a mains 

failure. 

(3) Slate panel equipped with :-

(a) Milliammeter for measuring the charging current of the box 
circuit battery. 

(b) Centre Zero Ammeter for measuring the charge or discharge 
current of the auxiliary battery. 

(c) Voltmeter for measuring the battery voltages and testing the 

lines. 

(d) Milliammeter for measuring the current flowing through the 
alarm circuit. 

(e) Indicator lamps which light when faults occur. 

(f) Keys for controlling the firemen's call bells. 

(g) Keys for cancelling indications .• testing the circuit, and connecting 
the telephone. 

(h) Rheostat for regulating the charging current of the aul.dHary 
battery. 

(k) Rheostat for regulating the current In the box circuit. 
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Fig. 19. Two Circuit Switchboard. 

Fig. 20. Three Box and one Repeat 

Circuit Switchboard. 



The telephone, which can be connected to the fire alarm circuit, is 

situated below the panel. 

The arrangement of the register and take-up reel, in a cabinet below the 

panel, is shown in Fig. 22. The necessary relays, transformer, rectifiers, 

fuses, terminals and wiring are located below the register cabinet and inside 

the switchboard. The rear of the switchboard is enclosed by a lift-out panel. 

A switchboard suitable for two box circuits and auxiliary services, 

i.e., call bell, telephone, etc., is illustrated in Fig. 19. In this case the panels 

are made of dove grey marble and the woodwork of polished walnut. The 

two panels on the outside are associated with the box circuits and the centre 

panel with the auxiliary services. 

The equipment of a box circuit panel consists of:

(a) Milliammeter for measuring the charging current. 

(b) Voltmeter for measuring the battery voltage and testing lines. 

(c) Milliammeter for measuring the line currents. 

(d) Lamps for indicating faults and fire calls. 

(e) Keys for cancelling indications and testing. 

(f) Rheostat for regulating the charging current. 

(g) Rheostat for regulating the box circuit current. 

The register and take-up reel are mounted below the panel and the 

necessary relays, wiring, terminals and charging equipment are situated 

inside the switchboard. 

The equipment of the auxiliary panel consists of:-

(a) Centre Zero Ammeter for measuring the charge and discharge 
current of the auxiliary battery. 

(b) Voltmeter for measuring the battery voltage. 

(c) Rheostat for regulating the charging current. 

(d) Switches for controlling the appliance indicator. 

(e) Lamps for indicating faults. 

(f) Keys for testing. 
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(Above) Fig. 21. Four Box and one Repeat Circuit Switchboard. 

(Below) Fig. 22. Register and Take-up Reel. 



Fig. 23. General view of Gamewell Central Station Equipment. 

Below the panel is the switchboard fitted with keys for controlling call 

bells and station lights and keys and lamps associated with the telephone 

system. All telephones are concentrated in this position. 

Fig. 20 illustrates a switchboard equipped for three box circuits, one 

repeat circuit and auxiliary services. The panels are made of dove grey 

marble and the woodwork of polished oak. 

A switchboard equipped for four box circuits and one repeat circuit is 

shown in Fig. 21. In this case the panels are made of enamelled sheet metal 
and the woodwork of walnut. The recording apparatus is mounted in a 

separate cabinet located in another part of the watch room. 

Fig. 23 shows part of a central station equipment consisting of a switch

board equipped for three box circuits and seventeen repeat circuits from 

sub-stations. Multi-circuit registers mounted in glass covered cabinets are 

shown. 
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Fig. 24. Control Desk. 
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CONTROL DESK 

The control desk shown in Fig. 24 has been designed to concentrate the 
recording of all fire calls on the system and control all the electrical services 
in the fire station. The duty man, therefore, does not move from his 
position either to receive calls or to turn out the brigade. 

An illuminated indicator designates the type of alarm which is given, 
Le., "Fire Alarm," "Telephone," "Fault," "Mains Failure," "Enquiry" or 
" Blown Fuse." 

The equipment of the desk includes :-
(I) Call bell system. (6) Station Lighting System. 
(2) G.P.O. Telephone System. (7) Loud Speaking System. 
(3) Fire Alarm Telephone System. (8) Register for recording fire calls. 
(4) Door Opening System. (9) Clock. 
(5) Secondary Lighting System. 

Fig. 25. Call bell Switchboard. 

FIREMEN'S CALL BELL SWITCHBOARD 

This Switchboard is usually an integral part of the main fire alarm switch
�oard but

_
wh�n a separate board is required, a type suitable for wall mounting 

is shown in Fig. 25. The same facilities are provided in each case and allow 
for both individual and collective calling. 
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Fig. 26. A typical Battery Room. 

BATTERIES 

The batteries for each fire alarm circuit consist of cells in sealed glass 

boxes each having a capacity of 10 ampere hours at the 10-hour rate. This 

capacity is sufficient to supply circuit current for one week. A separate 

battery of 25 cells is required for each box circuit. 

The auxiliary battery consists of 12 cells of a similar type but the capacity 

is greater and depends both on the number of circuits and the secondary 

lighting system. The cells are usually mounted on wood stands insulated 

from the floor. A typical battery room layout is shown in Fig. 26. 
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