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This invention concerns improvements relat 
ing to the electrical control of bulkhead water 
tight doors and anti-piracy doors on ships, fire 
proof doors in buildings and like remotely con 
trolled doors. 

In a known form of such remote control ap 
paratus, a hand-wheel is provided which, when 
Slowly turned, causes audible warnings to be 
Sounded and hydraulic or pneumatic valves or 
electrical switchgear to be operated for actuating 
the doors, these efects being produced in prop 
er seqüence and at predetermined time intervals. 
It is an object of the present invention to pro 
Vide a control apparatus by which the required 
timing is given automatically without it being 
neceSSary for the Operator to turn a handle. A 
further object of the invention is to avoid the 
necessity, in the case of hydraulically and pneu 
matically operated doors, for carrying tubes to 
the central control point, generally the bridge 
of the ship. 

In control apparatus according to the inven 
tion, the control operations are efected in a given 
sequence and With a given timing by an auto 
matically driven controller or master switch the 
driving of which is initiated by a manual switch. 
The apparatus is preferably such that the driv 
ing means of the controller switch is adapted for 
being set in operation by an initial momentary 
closure of a self-opening manual switch, for 
thereafter maintaining itself in operation until 
the controller switch reaches an end position at 
the completion of door-closing control-operations, 
and for thereafter being set in operation to re 
turn the controller switch to its initial position, 
in which the doors are permitted to remain open, 
by a second momentary closure of the self-open 
ing switch. The controller switch in the said end 
position maintains a condition of control in which 
the doors can be opened locally but are at once 
reclosed automatically. 
Conveniently the controller-switch is of the na 

ture of the selector-type of switch extensively em 
ployed in automatic telephony. The switch may 
be driven automatically by an electro-magnet 
periodically excited by the efect of the discharge 
from a condenser. The periodic discharge of the 
latter may be provided for by arranging across 
it a neon-discharge lamp which is “flashed” when 
the condenser-charge reaches a given value. 
One embodiment of the invention as applied to 

a bulkhead door instalation will now be described 
by Way of example and with reference to the ac 
companying drawing, in which: 

(C. 177-311) 
Fig. 1 is a circuit diagram of the control ap 

paratus, and 
Fig. 2 is a front elevation view of a selector 

Switch. 
The actual operation of the bulkhead doors may 

be performed electrically, hydraulically or pneu 
matically. The electrical controll-apparatus here 
inafter described involves only the replacement 
of the controll-apparatus at present in use. 
The usual principal requirements of the con 

trol apparatus will be that it should, upon its 
Operation for closing the doors, cause an audible 
warning (for example by bell) to be sounded for 
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a given time-period and only then produce closure 
of the doors, generally in a given sequence. 
Thereafter it should ensure the maintenance of 
supply to the door-closing mechanism, so that 
a door opened temporarily under the usual “local” 
control will be immediately reclosed. Upon op 
eration for permitting opening of the doors, the 
apparatus should interrupt supply to the mech 
anism to allow the doors to be opened and should 
reset itself ready for a further door-closing op 
eration. 

In the ilustrated embodiment of the invention, 
these operations are efected by electrical cur 
rents or impulses transmitted by a selector-switch 
of the type, employed in automatic telephony, 
Which comprises a series or bank of Superim 
posed semi-circular rows, A, B, C . . . of fixed 
contacts , 2, 3 . . . and wiping contacts or 
Wipers a, b, c . . . movable together over the 
fixed contacts of respective rows by a common 
rotatable spindle 23. The number of fixed con 
tacts will depend upon the size of the instalation. 
In an instalation requiring, say, 100-200 con 
tacts, these contacts may conveniently be ar 
ranged in rows of twenty-five and in the instance 
ilustrated there are eight rows A-H each of 
twenty five contacts -25. As the general con 
struction of such selector-switches is well known 
it will not be described in detail: A connection 
from each wiper a-h is brought out through a 
Slip-ring and spring-wire brush. Each wiper is 
double-ended and is arranged so that as one 
end 2 (Fig. 2) leaves the last contact 25 of the 
respective row A-H the other end 28 encounters 
the first contact I thereof. Each end 27, 28 is 
designed so that before it breaks with any one 
contact -24, of the row it has made with the 
next contact thereof. The wipers a-h are rotat 
ed unidirectionally, to wipe over the respective 
rows of contacts, by means of a ratchet-wheel 
29 fast on the spindle 26. A pawl 39 is pivotaly 
mounted upon a rocking member 3 at: 32 and 
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2 
is held against the ratchet wheel by a light spring 
33. The member 3 is mounted upon a knife edge 
34 and is connected to the armature 35 of an 
electro-magnet 36, the so-called stepping magnet. 
A spring 37 acts upon the member 3 and the 
pawl is arranged to operate the ratchet Wheel, 
under the influence of the spring 37, when the 
armature is released upon de-excitation of the 
magnet, the wipers being thus advanced by Cne 
fixed contact at each operation of the pawl. AS 
will be understood, the time thereby required for 
the wipers to traverse the rows of contacts de 
pends upon the time-interval between successive 
de-excitations of the stepping magnet. By Suit 
able allotment to the contacts of the circuits for 
the various control-operations, the sequence of 
the said operations and their durations caIn then 
be controlled for the whole instalation. ine 
rocking member 3 also carries an arm 32 which 
serves to close contacts (hereinafter referred to) 
when the armature is attracted. 
The required timing of the action of the step 

ping magnet 36 is obtained by exciting the Wind 
ing 39 of an electromagnetic relay and a con 
denser 40 which is periodically dicharged. The 
condenser is connected to the negative Side of 
the supply through a high resistance 4 and the 
relay-Winding 39 is connected, in series with a 
neon-discharge lamp 2, across the condenSer. 
When the condenser is also connected to the 
positive Side of the supply, its charge Will build 
up in a certain interval to a value Suficient for 
the Voltage across it to “fiaSh” the neon-lamp. 
This condenser-discharge through the relay ex 
cites the latter. The relay-contacts 43, across 
which a Spark-quenching condenser 44 in series 
with a resistance 45 is connected, complete an 
exciting circuit for the Stepping magnet 36 of the 
selector-Switch, whose armature 35 is thereupol. 
attracted. Contacts 46 connected, through a re 
sistance 47, across the condenser 4 alte then 
closed by the arm 38 to complete the discharge 
of the condenser. These contacts 46 occupy the 
position of the usual “self-drive” of the Selector 
switch as used in automatic telephony, but are 
reversed as compared with the said “self-drive” 
contacts, that is they close when the armature 
35 is attracted and Open when it is released. Tihe 
complete discharge of the condenser 40 results 
in the windings 39 and 36 of the relay and mag 
net being deenergised, so that the armature 35 
is released and the Wipers of the selector switch 
are advanced by one fixed contact, whilst the 
condenser is left ready to receive a further charge 
for the repetition of the cycle. The value of the 
high resistance 4 in Series With the condenSer 
determines the rate of charge of the condenSer 
and therefore the interval between successive 
advances of the wipers. A resistance 48 is con 
nected in series with the magnet Winding 36. 
A press-button switch 470 located at a central 

control point is connected between the Stepping 
magnet 36 of the Selector-Switch and the posi 
tive Side of the Supply So that the Said magnet 
can be initially energised directly from the sup 
ply by momentary depression of the press-but 
ton. The positive Side of the supply is also con 
nected directly to a Selected number Of fixed 
contacts in every row. As illustrated, such con 
nection is made to contacts 20-24 in row A, 
contacts 18-24 in row B, contacts 16-24 in row 
C, contacts 14-24 in row D, contacts 12-24 in 
row E, contacts 0-24 in row F, contacts - 
in row G', and contacts -23 in row H. Wipers 
a-f are connected to the operating mechanism 
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of respective doors, say groups of doors at suc 
cessive levels, wiper g to all of the Warning bells, 
and wiper h to the condenser 40, relay contacts 
3 and switch contacts. 46. 
The operation of the control apparatus is as 

folloWS 
Let it be assumed that the selector switch is 

in the “off” position or position of rest, that is 
with one end (i. e. 27 in Fig. 2) of each Wiper 
a-h on the respective unconnected contact 25 
and the other end thereof (28 in Fig. 2) one Step 
short of the respective contact I. There is then 
no connection to the door-operating mechanism 
or bells or to the exciting apparatus for the step 
ping magnet 36. If now, the press-button Switch 
70 is momentarily depressed and released, the 

stepping magnet is directly energised and de 
energised so that the wipers a-h (in Fig. 2, the 
ends 28 thereof) are advanced by One Step to 
the respective contacts . At once, the bells are 
set in operation by current passed over the Wiper 
g and a charging circuit is established through 
the wiper h to the condenser 40, thereby initiat 
ing the above described cycle of charge and dis 
charge by whose repetition the wipers are auto 
matically advanced step by step. Until the Wip 
ers reach the contacts 10, no door-operation takes 
place and the bells thus sound a warning for a 
given period which comprises a required multiple 
of the stepping interval. When the Wipers reach 
the contacts 10, a first group of doors is caused 
to be closed by current passing through the Wiper 
f. Thereafter groups of doors are caused to be 
closed in succession by current passing through 
the wipers e-a, as respective contacts 2, 4, 6, 
18 and 2 are Successively reached. When con 
tact 24 is reached, the charging connection to 
the condenser 40 is no longer established and the 
Stepping action ceases, the wipers a-hi, thus 
coming to rest upon respective contacts 24. All 
the control operations have then been performed, 
but supply is maintained by the Wipers Cl-f to 
the various groups of doors to ensure their re 
closure after local Opening. 

If, now, the press-button switch 49 is again 
depressed and released, the Wipers a-h are 
stepped forward to the contacts 25 and stop there. 
Supply to the doors is interrupted so that they 
will remain open when they are locally opened. 
The control apparatus is now all ready for a 
further door-closing operation. 
The control apparatus may be arranged so that 

all doors, or only certain doors, can also be re 
opened from the central control-point. 
The apparatus may, furthermore, be modified 

by the provision of a dialing means at the con 
trol point and a row Selector Switch Such as is 
used in automatic telephony, so that individual 
doors or groups of doors may be closed at will 
from the said control-point. 

I Caim: 
1. Electrical control apparatus for controlling 

the operating means of remotely located doors 
such as bulkhead doors and the like, compris 
ing a multiple switch having a plurality of con 
t2.cts arranged sequentially for connection with 
the respective door-operating means for closing 
circuits to the door-operating means to oper 
ate the Same as the multiple switch is actuated; 
electric means for actuating Said Switch to cose 
said contacts in sequence; a self-opening man 
ual switch connected with said actuating means 
for controlling the excitation thereof to set Said 
actuating means in operation by a momentary 
closure of said manual switch; and a further 

10 

30 

4) 

50 

60 

70 

75 




