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My invention relates to power supply
systems and it has particular relation to
power supply systems for a bank of elevator
units.

In conventional installations of a bank of
elevator units, the power for operating all
of the elevator units is usually supplied from
a common source. Whenever this source of
power fails, all of the elevator cars imme-
diately stop in their respective hatchways,
and the cars are left in darkness, to the dis-
comfort of the passengers. Further incon-
venience to the passengers results, unless the
elevator cars stop level with the floor land-
ings, as the pasengers cannot leave the cars
without great difficulty, and must therefore,
wait until the power 1s restored.

I am aware that various power supply
systems have been devised in the prior art,
in which an auxiliary power source, such as
a storage battery, is positioned to supply
power to the load upon failure of the main
source. So far as I am aware, however, no
such arrangement has been devised which 1s
applicable to elevator systems comprising a
bank of elevator units, in which means are
provided for connecting the auxiliary power
source separately to the individual elevator
units of the bank. If the auxiliary power
source is made of sufficient capacity to sup-
ply the entire bank of elevator units, the
size and cost of the auxiliary power source
becomes prohibitive.

It is accordingly an object of my invention
to provide a power supply system for a bank
of elevator unitsin which an'auxiliary source
of power of approximately sufficient capacity
to operate any one of the units is provided
and in which a successive selection of the
elevator units to utilize the auxiliary source
of power upon one unit at a time may be
made upon failure of the main source.

Another object of my invention is to pro-
vide a power supply system of the character
specified in which a preselection of the eleva-
tor units to utilize the auxiliary source of
power upon cne unit at a time may be made
upon failure of the main source of power and
the selection of the units may be changed as
desired.

Serial No. 489,724,

Still further objects of my invention will
become apparent to those skilled in the art
by veference to the accompanying drawing
in which:

The single figure is a diagrammatic repre-
sentation of a power supply system for a
bank of elevator units embodying my inven-
tion.

Referring to the drawing, the apparatus
shown therein comprises a plurality of eleva-
tor units, each unit comprising a direct cur-
rent elevator motor EMI, BM2, TM3 or
KN4, the armature of which is connected in
a loop circuit with the armature of a direct
current generator G1, G2, G3 or G4. The
motor field M¥F1, M¥2, MF3 or MF4 is con-
nected for constant voltage energization to
saitable supply conductors L1 and L2 and
the generator field GF1, GF2, GF3 or GF4
is also connected to the supply conductors
L1 and 1.2, through the usual control panel
CP1, CP2, CP3 or CP4 and the controllers
of the elevator cars (not shown).

The generators G1, G2, etc., are disposed to
be driven by a suitable driving motor, such as
an alternating current induction motor DM1,
D2, DM8 or DM4. The driving motors are
arranged to be connected for operation to
a plurality of suitable bus bar conductors L3,
L4 and L3, by means of suitable switches S1,
$2, 83 and S4. A manually closeable auto-
matic-trip main line switch MLS, having
main contact members ¢, 6 and ¢, is provided
for connecting the bus conductors L3, L4 and
L5, to a suitable main source of power repre-
sented by a plurality of conductors I, IT and
III. The main line switch MLS is also pro-
vided with auxiliary contact members d, e,
7 and g, for a purpose to be hereinafter more
fully stated.

In order that the system may be connected
to an auxiliary source of power when the
main source of power fails, it is provided
with a storage battery B that is disposed to
be charged by a motor generator set MG.
The motor generator set comprises a syn-
chronous motor M, having a field winding F,
and a direct current generator G provided
with a field winding F'1, which are directly
connected together by means, such as a shaft
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1. The motor M, is connected for operation
directly to the bus bar conduectors L3, L4 and
L5, and the generator G is connected across
the terminals of the storage battery. The
field winding F, of the motor M also receives
excitation current from the storage battery.

Each of the elevator units is provided with
a lamp for lighting the interior of the eleva-
tor car (not shown), the lamps being des-
ignated as Al, A2, A3 and A4. The control
panels, the lamps and the generator field
windings of each unit are supplied with en-
ergy from the storage battery B through
conductors L1 and I2 and are controlled by
the contact members ¢ of the switches S1, S2,
53 and S4. The circuit for the control panel,
lamp and generator field winding of each
unit, for example, may be traced from the
battery supply conductor L1 through the
contact members d of the respective switches
S1, 82, S3 and S4, conductor 2, thence in par-
allel through the lamps A1, A2, A3 and A4,
the control panels CP1, CP2, CP8 and CP4,
the field windings GF1, GF2, etc., and con-
ductor 3, to the battery supply conductor 1.2

A reverse power relay RP, having contact
members 4 and 5, a current coil » and a volt-
age coil 7* is provided for controlling the trip
circuit of the main line switch MLS,

The current coil » and the voltage coil #*
are connected in the usual manner to the al-
ternating current bus bar conducters L3, 1.4
and L5. While for simplicity, and in view
of the balanced inductor motor load illus-
trated, I have shown a single phase reverse
power relay RP, it will he understood that
in practise a polyphase relay may be em-
ployed if an unbalanced load is connected to
the bus conductors 1.8, 14 and L5.

The contact member 4 of the reverse power
relay is connected by means of a conductor
6 to the positive terminal of the battery B
while the contact member 5 of the reverse
power relay RP. is connected by means of
conductor 7, through the trip coil TC of the
main line switch MLS, to the negative sup-
ply conductor L1 from the battery B.

The contact members d, e, f and g, of the
main line switch MLS are arranged to com-
plete a circuit to the coils of the switches
of each unit S1, 82, 83 and S4, upon the clos-
ing of the main line switch, to permit these
latter switches to close their respective con-
tact members @, b, ¢ and ¢, and connect the
driving motors DM1, DM2, DM3 and DM4
to the bus conductors L3, 14 and L5, as well
as complete the circuit to the panels, the gen-
erator flelds and car lights as previously de-
seribed. - A circuit to the switch coils may be
traced from the battery supply conductor L1,
the contact members d, ¢, f and ¢, of the main
switch MLS, through conductors 8, 9, 10 and
11 to the respective coils of the switches S1,
52, S3 and S4, thence to the positive battery
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conductor L2 through the conductors 12, 13,
14 and 15, respectively.

A manually operated switch MO, compris-
ing a switch arm 16 and contact terminals 17,
18, 19 and 20, is arranged to establish a con-
nection to any selected conductor 8, 9, 10 and
11, independently of the contact members d,
e, f and g, respectively, in order that the con-
trol system of any selected elevator unit
may be energized separately while the
main line switch MLS is open.

The operation of my power supply system
is as follows: Assuming that the main line
switch MLS is closed to start the elevator
system, then the main contact members a, b
and ¢, complete a circuit from an alternating
current source I, IT and IIT to the bus bar
conductors L3, 4 and L5. The synchronous
motor M, of the motor generator set MG, be-
ing directly connected to the bus conductors,
will rotate and drive the generator G, through
the medium of the shaft 1.

The armature terminals and the field wind-
ing F1 of the generator G are connected to
the storage battery B and the direct current
supplied by the generator is stored in the bat-
tery as long as the motor M receives a sup-
ply of circuit from the bus conductors.

The closing of the main line switch and its

auxiliary contact members d, ¢, f and ¢, com-
pletes a circuit from the battery supply con-
ductor L1, through the contact members d,
e, f and g, of the switch MLS, the conductors
8, 9, 10 and 11, the coils of the switches S1,
52, 83 and S4, and the conductors 12, 18, 14,
and 15 to the battery conductor L2,
_ The energization of the coils of the switches
S1, S2, ete., causes the closing of their re-
spective contact members «, b, ¢, d, allowing
the driving motors DM1, DM2, DM3 and
DM4 of each unit to rotate, and completing
a circuit to the panels, the car lights and the
generator fields as previously described. The
motors being directly connected to the gen-
erators (i1, G2, G3 and G4, the latter will ro-
tate and the energy supplied thereby may be
utilized for operating the elevator motors
EM1, EM2, EM3 and EM4, in the usual
manner of variable voltage systems.

Assuming now that the main source of al-
ternating current supply fails, then the syn-
chronous motor M will no longer be supplied
with power from the bus conductors L3, L4
and L5, but direct current will be supplied
from the battery B to the armature and field
Il of the generator G, which, in turn, will
drive the motor M. The motor M, being thus
driven by the generator (3, operates as an al-
ternater, supplying current to the bus con-
ductors I3, L4 and L5 in an opposite direc-
tion.

This reversal of power in the bus conduc-
tors causes a like reversal in the coil 7 of the
relay RP, thereby effecting the closing of the
relay contact members 4 and 5. The closing
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f these contact members completes a circuit
for energizing the trip coil TC of the switch
MLS, which circunit extends from direct cur-
ren‘f supply conrluctor L1, through the coil
TG, conductor 7, the contact members 5 and 4,
and conductor 6 to the positive battery termi-
nal I2. The ener mzqtlon of the trip coil TC
opens the main hne switch MLS and all of

its contact members a, 0, ¢, ¢, ¢, f and ¢

The opening of the ‘main line switch MLS
deenergizes the coils of the switches S1, 52,
53 and S4, causing the latter to open their re-
spective contact members a, b, ¢ and d. The

opening of these latter contacts interrupts
the circuit to the motors DM1, DM2, DM3
and DM4, the control panels CPl CP2 CP3
and CP4, the generator nelds GI‘I GI‘Q GF3
and GF4 and the lights A1, A2, A3 and Ad
n the elevator cars.

The opening of the control circuit imme-
diately causes the brakes (not shown) on the
respective elevator motors to be ‘Lpplibd
thereby stopping the elevator cars. At this
time the cars are in darkmness and they are
stopped wherever they happen to be, regard-
less of the floor landings.

The manually operated switch MO, which
in practice is located at the lower terminal
floor, may now be operated by a dispatcher
fo complete a circuit to any one of the coils
of the switches 81, 82, S8 and S4, independ-
ently of the main line switch. Assuming
that the dispatcher moves the arm 16 of the
manuelly operated switch MO to the contact
terminal 20, then the coil of the switch S1 will
be energized by a circuit which extends from
the battery supply conductor L1, through
the arm 16, contact member 20, conductor 8
and the coil of switch S1 to battery supply
conductor L2. The energization of the coil
of the switch S1 causes the closing of its con-
tact members @, b, ¢ and d.

Inasmuch as bus conductors L3, 14 and L5,
are now supplied with alternating current
from the synchronous motor M the closing
of the contact members of the switch S1 ener-
gizes the driving motor DMI1, which again
rotates and drives the gener‘ttor G1, and
energizes the light Al, panel CP1, and the
generator field GF1.

The illuminating of the lamp A1l notifies
the operator of that particular car that it
has been selected for operation by the aux-
iliary source of power. The operator may
then operate the car controller in the usual
manner and bring the elevator car down to
the lower terminal floor. The dispatcher
may then move the arm 16 of the switch MO
to any or all of the remaining contact termi-
nals 17, 18 and 19 in succession, which will
energize each succeeding elevator unit in the
same manner as just described until all of
the elevator cars have reached the lower ter-
minal floor.

The dispatcher may now select any one

3

of the elevator units of the bank for opera-
tion from the auxiliary source which will
permit operation of its respective elevator
car throughout its hatchway as long as suf-

ficient energy remains in the storage battery

or until the main source of power 1is restored
to the supply conductors 1, II and III.
Upon the restoration of the main power
source, the dispatcher will open the manu-
ally opnratud switch MO, and close the main
line gwitch MLS thereby connecting all of
the units for operation in the manner previ-
cusly described.

It can, therefore, readily be seen that I
have pr ovided a power supply system for a
bank of elevator units, in which an auxil-
iary source of power is provided of suflicient
capacity to operate any one of the elevator
units, and in which a selection of the unit to
utilize the auxiliary power may be made
and changed as desired.

Although I have shown only one specific
embodiment of my inhvention, I do not desire
to be so limited, as various modifications of
the same may be made without departing
from the spirit and scope of the appended
claims.

I claim as my invention:

1. In a power supply system for a plurality
of elevator units, a separate dynamo electric
machine for transmitting power for each .of
said elevator units, means for connecting all
of said machines to a main source of power,
an auziliary source of power, means respon-
sive to failure of said main source of power
for disconnecting sald machines from said
main source of powser, and means for con-
necting a selected one of said machines to
gaid auxiliary source of power.

2. In a power supply system for a plurality
of elevator units, a dynamo electric machine
for each of said elevator units for transmit-
ting power for said unit, means for connect-
ing said dynamo electric machines to a main
source of power, a separate controlling means
for each of said elevator units, means re-
sponsive to failure of said main source of
power for disconnecting said machines from
said main source of power and for rendering
the corresponding controlling means ineffec-
tive, an auxiliary source of power, and means
for connecting a selected dynamo electric
machine to said auxiliary source and for ren-
dering the corresponding controlling means
effective.

3. Ina power supply system for a plurality
of elevator units, a dynamo electric machine
for each of said elevator units for transmit-
ting power for said unit, means for connect-
ing said dynamo electric machines to & main
source of power, a separate controlling means
for each of said elevator units, means respon-
sive to failure of said main source of power
for disconnecting said machines from said
main source of power and for rendering the
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corresponding controlling means ineffective,
an auxiliary source of power, means for con-
necting a selected dynamo electric machine
to said auxiliary source of power for render-
ing the corresponding controlling means ef-
fective and means for changing the selection
of the dynamo electric machines as desired.
In testimony whereof, I have hereunto sub-
scribed my name this 15th day of October,

1930.
HENRY D. JAMES.
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