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My invention relates to elecirical systems of
control of lifts and like limited travel mech-
anisms, and has for its object the provision of
means enabling certain operations to be per-

5 formed affer a specified delay.

In systems of electrical control of lifts it oc-
casionally happesns that a certain action is re-
quired to be performed after a predefermined
interval of time. Examples of such delayed ac-

10 Hon arve the return of a lift to a parking posi-
tion after having keen left at any floor for a
predetermined time, and the shutting down of
the motor-generator set used to supply power
to the lift motor, where such a set is employed.

15 Such delays have previously been performed
in this or other cennections by devices such as
dashpots or thermostat relays, though such de-
vices are By no means satisfactory and are apt
to be expensive, in addition to which a separate

oo dash-pot is required for each time delay, and a
certain amount of wear and uncerteinty is in-
volved in each action of the relay.

According to my invention a time deiay for an
electrical system cof lift control is provided by

o5 means including essentially a source of current,
a condenser, a resistance, a relay which will be
referred to as an impulse relay and a gas dis-
charge tuba. These items are so connected as
to cause the tube to bs in a state of relaxation

g0 oscillation when the delay period is required,
each discharge through the tube causing opera-
tion of the impulse relay and partial or com-
plete discharge ¢f the condenser,

According to a further feature of my inven-

35 tion and for prolonged delays the impulse relay
is adapted to impulse the stepping magnet of a
step-by-step switch having a plurality of con-
tact banks, one or more banks being connected
to give a series of current impuilses as the wipers

40 bass over the banks of contacts. The impulses
from each bank may be at different intervals
from those of the other banks. By this means
delay period of varicus lengths may be supplied
to the lift control mechanism by a single common

45 delay device.

Mg, 1 is a diagram of the impulse relay circuit.

Fig. 2 is a diagram of the stepping relay cir-
cuit.

I employ preferably a gas discharge tube (B

50 in Fig. 1) containing two cold electrodes in an
atmosphere of neon under reduced pressure,
which, in the present instance, provides a tube
in which a discharge commences to flow when
the potential between the electrodes is approxi-

55 mately 170 volts. The discharge is preferably

(C). 187—29)

obtained from a large capacity condenser con-
nected in parallel with the neon tube, the im-
pulse relay being operated by the discharge since
it is preferably connected in series with the
condenser. As, however, the extinguishing po-
tential ¢f the neon tube is approxzimately 130
volts a considerable quantity of charge may re-
main in the condenser at the end of the dis-
charge. This would cause the initial delay pe-
riod invelving the complete charge of the con-
denser from zero to 170 volts to be longer than
that of subsequent charging weriods which would
ke only from 130 volts to 17¢ voits. In addition,
the impulse relay would require to be very sensi-
tive to operate during the discharge of the con-
denser only through a 46 volt range.

I, therefore, arrange that a contaet (fpl, Fig.
1) of the impulse relay (TP) is connected across
the neon tube in such a fashion that as soon
as this contact makes, the tube is short-cir-
cuited and the full potential of the condenser is
applied to the imypulse relay (TP in Fig. 1) which
thus will remain operated substantially through-
out the whole of the discharging perisd of the
condenser.

The delay circuit for charging the condenser
can be operated from a direct current supnly, or
by means of a simple rectifier circuit from an
alternating supply, and preferably a contact (g2
of shuf down relay G) is connecied in ssries with
the supply.
© In order that the nature of my invention may
now be more particularly described and ascer-
tained, reference should be made to the accom-
panying drawing in which Figure 1 is a delay
circuit according to my invention and Figure 2
is a portion of a typical lift control system, the
circuit being applicable to any system of lift
control employing inductor type switches or like
devices in the lift shaft for levelling, floor count-
ing and like purposes, and in which the lift
driving motor is supplied with current from a
‘Ward-Leonard motor-generator set. My inven-
tion, is, of course ncot limited to this particular
type of lift controlling system, but can be ap-
plied with suitable modification to any form of

~electrical lift controlling system which requires
one or more delay periods.

In the drawing, a neon tube B, substantially
as described above, is connected in series with an
impulse relay TP, the combination being in par-
allel with condenser A. 'The combination is fur-
ther connected in series with two resistances RA
and RB to a source of direct current D, C. which
may be a public supply, or which may be ob-

10

15

20

25

30

40

45

50

b5




10

15

20

25

30

35

40

45

50

55

80

70

75

2
tained from an A. C./D. C. converter of any
known form operated from A. C. mains. 'The
supply is preferably in the region of 205-250v.

Under these conditions, when the supply is
connected to the circuit shown and the contach
92 of the shut down relay G is closed, the con-
denser A commences to charge at s rate dejer-
mined by the combined value of the resistances
RA and RB. After a time, the potential scross
the condenser reaches a value egual to that of
the striking potential of the neon tube B, which
then becomes conductive, allowing a current to
flow through the tuke from the condenser A angd
through the coil of the impulse relay TP, theve-
by operating the relay. Assuming, for the mo-
ment, that contact ¢pl is not present, then when
the potential across the condenser, which dur-
ing discharge falls rapidly, reaches the extin-
guishing value of the neon tube B, this valua be-
ing usually between 30 and 40 volts lower than
the striking value, the neon tube becomes once
more non-conductive and the relay releases.
This operation will be repeated, the condeunser
charging once more to the striking potential of
the tube and discharging through it, at a rate
proportional to the size of the condenser, the
value of the resistance in series and the supply
voltage, so that a time delay of a predetermined
value is obtained between the application of the
supply voltage to the resistance-condenser com-
bination and the operation of the impulse relay
TP.
As may be seen from the foregoing descrip-
tion, however, the initial charging period of con-
denser A (ignoring the short circuit through
contact fp!) is longer than that of subsequent
periods since, in the first case, the voltage rise
is from zero to the striking potential of the neon
tube B, whereas in subsequent cases the voltage
rises only from the extinguishing to the strik-
ing potential of the tube. In addition, the cur-
rent derived from the condenser A during the
rather limited fall of potential experienced while
the condenser is discharging through the neon
tube only to its extinguishing point, iz apt to be
small, and would require a delicate relay to
respond adequately therete. I thevefore emnloy
a connecting cireuit through a contact #pi of
impulse relay TP, which short-circuits the neon
tube B when the impulse relay TP operaies,
thereby allowing the condenser A to discharge
substantially fully and completely through the
relay coil at each operation of the impulse re-
lay, thus ensuring not cnly that the condenser
will charge from zero each time, but alsoc that
the impulse relay will receive an adeguate oper-
ating current.

The two resistances RA and RB, preferably
having values which are such that the impulse
relay TP will not remain held cperated in series
with them to the supply D. C. are employed in
order to chtain two rates of delay. As will be
seen later, different delay periods may be re-
quired to contrel different lift operations, and as
the delay period obtained from: the neon tube
B increases with increase of resistance in the
condenser circuit, it is so arranged that a short
delay period is obtained by supplying current
through the single resistance RA only, while the
second resistance RB is included in series when
a longer delay is required.

Referring now to the remainder of the circuit,
it will be understood that delay periods of cer-
tain lengths are required, notably a relative short
period, after the lift has reached a floor, during
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which the gates may be opened. This period
is necessary in order to ensure thab the 1ft does
not restart, immediately it has stopped at a
floor, to answer 2 call made from another floor.
This period is usually of the order of 5 seconds. 5

A further delay peried is that emploved when
the 1ift has been out of use for scme time, cay
one minute. It is usually recuired to rostore
the Lft (that is park it at) a poarticular flgor
at the end of this period, thiz floor being the 10
one from which calls are most likely o ori
€. g. the ground floor.

After a still further period, it may e
to shut down the
erator if no calls are made for the 1%t o
that period, though shouid calls be made for the
lift at any time during these last tw 2}
riods, all delay apparatus must be restored o
normal in readiness for repsating o cycle of op-
erations, when the lift once more goss out of 20
use.

While the lift is actually engaged in answer-
ing a call, the control apparatus, which may be
of the type disclosed for example in British Patent
No. 423,805 and U. 8. Patent No. 2,086,626 main~ 25
tains the service relay C opersted, by means of
botential applied to lead 2 by push button con-
trol means (not shown) so that when the 1if
stops at a floor, even thoush other calls may
be stored so as to bs answered latsr by the lift, 30-
relay C is released.

It will ke understood that the service relay C,
when operated, opens contact ¢! which in its.
closed position preparss an operating circuit for
a suitable parking device (not shown) and for 35
a preventing relay D, i, e. the preventing relay
and the parking devices ars arranged to be on-
erated when the 1if car is to be returnsd to a
particular floor at which it is recuired normally
to be parked and, as explained later, the nre- 40
venting relay D operates to cpen contact di in
the lead 2 of the circult of the service relay C.

The contact ¢2 of service relay C, in the posi-
tion shown (lower) counects a lead from the
stepping magnet TS of step-by-step switches
TSI—T85 of a type used in telephone systems,
having contact banks tel—tsh, with a lead $o the
bank of contacts #sl and thsnse to the upner
circuit connection at contact #p2 in readiness
for operation later when contact tp2 is moved to
close on the upper contact when the impulze re-
lay TP is operated, which will step the switch,
Contact ¢3 of service relay C completes the cir-
cuit from the D. C. supply to the delay cireuit
including the condenser A and the grid glow
tube B, which circuit functions, as previouslty
desecrived, to operaie the impuise relay TP after
a delay period of approximately 5 seconds. Con-
tact g2 of shut down relay G is at present closed
as relay G is normally held operated from a gn
bank T34.

When the impulse relay TP cperates mormen-
tarily at the end of the first delay period, the
contact ¢pl of this relay, by closing the short cir-
cuit, acts to discharge condenser A completely g5
through the coil of relay TP and ai the sams
time contact ¢p2 by closing energizes the switch
stepping magnet TS via bank TS!. When the
impulse relay TP releases later, that is upon the
complete discharge of condenser A, contact tp2, 7o
by breaking the upper contact, de-energizes step-
bing magnet TS, which then makes one step,
advancing all the wipsrs (banks TSI to TS5)
to the second contacts in their respective banks.

Contact {p2? of impulse relay TP also performs 5
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3 function additional to that of operating the
stepping magnet TS fo advance the switches.
Prior to the stoppage of the lift at a floor, closing
of the contact si, which is operated by an in-
ductor type switch S in the control apparatus by
an inductor plate IS at a point prior to the floor at
which slowing down operations are initiated, op-
erates sequence determining relay SD over lead
12, which by operating its contact sdl locks oper-
ated to the positive potential at contact p2 of
impulse relay TP (which at this time is in its
lower positicn) via the contacts JA—JF which
are gate switches, and leads {8 and {{. When
the lift reaches the floor at which it is required
to stop, sequence determining relay SD can be
released either by opening one of the lift gates,
which will open one of the contacts JA—JF, or
by the operation of the impulse relay TP at the
end of the previously described predetermined
delay period. It will be noted that the sequence
determining relay SD also operates contact sd2
to prepare a circuit for a stopping relay NR
which is operated over line 8 by the closing of
contact t! when the desired floor is reached.
Releasing the sequence determining relay SD by
opening a gate or otherwise allows its comtact
sd? to open, therepy releasing the stopping relay
NR, which was operated when the lift reached
the required floor; stopping relay NR having been
operated over lead 2 by another inducicr switch
T in the control apparatus, this latter switch be-
ing operated by an inductor plate IT when the
floor level is reached. The inductor switch T ob-
viously remains operated while the lift is situated
at any floor.

Operation of the stopping relay NR performs
two functions. Contact nri, operated by relay
NR, opens the circuit over lead 3, controlling the
1ift driving motor LM through the usual or any
preferred control devices represented by the rec-
tangles TMC, so that so long as stopping relay NR
is operated, the driving motor cannot be ensr-
gized. In addition, stopping relay NR, by operat-
ing a contact nr2, in cooperation with a contact
sd3 of sequence determining relay 8D, provides a
short circuit for the resistance RB, so that the
first delay period, that is the one employed fo
hold the sequence determining relay SD operated
until a gate is opened, is determined by the re-
sistance RA only.

After the first delay period operation of im-
pulse relay TP, which as described released se-
quence determining relay SD and stopping relay
NR, the contacts nr2 and sd3 by opening will
open the short circuit for the resistance RB, and
it no further calls are made for the lift, i. e,
if service relay C remains deenergized, the delay
circuit is supplied through both resistances RA
and RB and the impulse relay TP will be op-
erated at a longer period of delay e. g. 15 sec-
onds, instead of 5 seconds. At the end of each
delay period the stepping magnet TS is operated
by contact tp? to advance all the wipers of
switches TSI—TS5 one step. Nothing further
happens until the wiper TS3, which as indicated
is stepped each time the contact ¢p2 is operated,
reaches the 5th contact in its bank #s3 to which
lead 4 is connected. At the commencement of the
5th impulse when wiper TS3 is standing on the
contact 83 of lead 4, current potential from con-
tact tp2 will be delivered via connected contacts
#s1 on bank TSI, contact c¢l, and wiper of bank
TS3 to lead 4 momentarily, thereby operating a
parking call device in the lift controlling appara-
tus which has the effect of calling the lift to the

3

parking flcor at which if is required normally to
rest. An essential difference between a parking
call and one made by an intending passenger
should be noted, that is, the stepping magnet TS
is not opersted to re-set the switches TSI—TSE
to a zero position, owing to the operation of &
special preventing relay D in the control appara-
tus, a contact di of which by opening prevents

-service relay C from being energized.

The lift now runs to its required floor and there
stops, service relay C remaining deenergized.
Impulse relay TP continues to impulse the step-
ping magnet TS via bank TS{ until the wiper of
bank TS4 leaves the end of the row of connected
contacts #s4 over which it has been operating
while maintaining shut down relay G operated,
thus breaking the circuit of this relay. Shut
down relay then releases the contacts ¢f and 92,
and the contact ¢! breaks the circuit of the motor
DM of the Ward-Leonard set over lead 8, causing
shut-down of all the energized plant. Contact
¢2 by opening disconnects the current supply to
the timing circuit, discontinuing operation of
impulse relay TP so that stepping magnet TS is
no longer impulsed hy contact ip2.

Everything remains in the deenergized condi-
tion until a further call is made for the lift.
Service relay C then reoperates, whereupon its
contact ¢? connects the stepping magnet TS with
the positive potential of wiper TS2 via the in-
terrupter contacts #s and the contacts of bank
T82, all the conbtacts £s2 of which, except the
first, are connected together. The stepping mag-
net TS then steps the wipers of all the switches
TSI—-T85 by scli-interruption in known manner,
until the wipsr of hank TS? passes off the con-
nected contacts and rests on ifs first contact,
when stepping ceases. In the meantime, con-
tact cf closes a circuit which operates shut down
relay G and its contact gl restarts the motor-
generator set. All the apparatus is now once
more ready to repeat the foregoing cycle of
operations.

If 2 call is made for the lift at any time prior
to the shut down of the motor generator, such
for example as during the “parking” or “shut
down” delay pericds, service relay C is operated
by positive potential current delivered over the
lead € by the push buiton control apparatus as
above described. Contacts ¢2 and cf perform
functions as hereinbefore described, causing the
stepping magnet TS to return the wipers of
TSI—TS% to a normal position, and contact cl
will prevent false operation of the preventing
relay D and false storage of a “parking” call
while the stepping magnet TS steps the wiper
of T83 over the contact is$ to which the relay
is connected.

Bank TS5 which may or may not be necessary,
is provided so that an indication of a lapse
of & certain period or periods of time may be
given to the lift controlling apparatus over leads
5, 8 or 7. These indications may operate con-
trolling devices of any particular nature, or may
be used to control devices employed in any inter-
working between individual members of a bat-
tery of lifts, or for any like purpose.

My invention may be modified in various man-
ners to suit varying conditions. For example,
the resistances RA and RB may be made vari-
able in order that different delay periods are
afforded at various times of the day. In addi-
tion, if the lift is not driven by a Ward-Leon-
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may shunt off a supply, e. g. of current employed
for lighting the lift car or the landing gates.

I claim:

1! In an electric system of lift control, the
combination, with a motor operated lift, of a gas
discharge tube, a condenser, resistance for ef-
fecting delay periods and a D. C. source, a
switch arranged to connect said discharge tube,
condenser and resistance to the current souree,
the tube being in a state of relaxation when the
switch is open, means arranged to be operated
when stopping the lift at a foor for closing
said switch so as to charge the condenser from
said source, an impulse relay in series with the
tube and condenser and arranged to be operated
by discharge of the condenser, said condenser
discharging when the tube strikes, circuits and
relays for stopping the lift at a floor and means
cooperating therewith for preventing movement
of the lift to another floor until said impulsg
relay is operated.

2. In an electric system of Ift control, the
combination, with a motor operated lft, of a
gas discharge tube, a condenser, delay period
resistance and a D. C. source, a coniactor ar-
ranged to connect said discharge tube, condenser
and resistance to the current source for chare-
ing the condenser, the tube being in a state of
relaxation until the condenser charge causes it
to strike, means arranged to ba operated when
stopping the lift at a floor for closing said con-
tactor so as to charge the condenser, a step-by-
step switch having a plurality of contact bhanks,
an impulse relay arranged to be operated by dis-
charge of the condenser for operating said step-
by-step switch, said condenser being discharged
when the tube strikes, and circuits arranged to
be closed by said step-by-step switch for con-
trolling operating of the lift according to pre-
determined delay periods.

3. The combination as in claim 2, wherein said
step-by-step switch has a circuit connected %o
one contact of a bank which when the contact
is reached by stepping of the switch is adapted
to effect the return of the lift to a predetermined
floor.

4. The combination as in claim 2, wherein
sald step-by-step switch controls circuit con-
nections through one of said banks by contacts
which are, when the switch reaches a predeter-
mined position on said bank, adapted to effect
the de-energization of the system.

5. In an electric system of lift control, the
combination, with a motor operated lift, of a gas
discharge tube, a condenser, delay period resis-

-tance coils and a D. C. source, a contactor ar-

ranged to connect said discharge tube, conden-
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ser and the resistance coils to the current source
for charging the condenser, the tube being in a.
state of relaxation until the condenser charge
is sufficient to cause it to strike, means brought
into operation by stopping the lift at a foor for
closing said contactor, contrcl relays arranged
to be operated when the lift is stopped at a floor
for preventing movement of the lift to ancther
floor before lapse of a predetermined delay pe-
riod, means operated by the control relays for
controlling operation of the resistance coils for
determining the delay period, an impulse relay
arranged in series with the tube and condenser
50 as to be operated by the condenser charge
when the tube strikes, the first operation of said
impulse relay after the lift arrives at a floor be-
ing arranged to deenergize said 1ift control re-
lays so that the lift may respond to further calls,
and means rendered effective by successive op-
erations of said impulse relay for determining
further delay periods and stbsequent operation
of said lift.

6. The combination as in claim 5 wherein
mmeans arranged to be operated by the lift on
stopping at a floor is adapted to cut out part of
said resistance and the first operation of said
impulse relay is adapted to reinsert said cut out
part of the resistance.

7. The combination as in claim 5 wherein,
means is provided whereby said impulse relay is
arranged to short-circuit said tube after it
strikes and establish a circuit to effect substan-
tially complete discharge of the condenser
through said relay.

8. In an electric system of lift contrel, the
combination, with a motor operated 1ift, of a gas
discharge tube, a condenser and an impulse relay
in series and so arranged that the relay is op-
erated by discharge of the condenser through.
the tube, a D. C. source arranged for charging
the condenser, resistance coils for controliing
the time required for charging said condenser,
lift control means controlling the starting and
stopping the lift, switches operated by the lift
control means upon stopping at a foor for cub-
ting out part of said resistance and for starting
the charging of the condenser from the cur-
rent course, means adapted at the fivst operation
of said impulse relay to reinsert the cut out re-

sistance and place said control means in position 1

for the lift to respond to another floor call and
means rendered effective by subsequent opera-
tions of said relay, if the lft does not move to
another floor, for establishing circuits for restor-
ing the lift to its home position and disabling
it until another floor call is registered.
ALEXANDER ALBERT CHUBB.

15

20

30

s
L

40

s
<



