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11 Claims.
B |
The:invention-relates to.electric elevators:and
especially to controlling. the:stopping .of. the-ele-
wyator:ear. so.as.to-obtain accurate: stops.
There:are various factors in .elevator operation

;which: affect.the accuracy.of stopping .of the.car

zab.the:landings, among-which -are the. load-car-
rriedi:by:the: car,:the:direction ~of . travel of-the
car and:its position in the hoistway and friction.
~In-traction :machine ;installations, the. elevator
ceards counterbalanced: by.a. counterweight, usu-
s ally .overbalanced: forty per cent.of the rated.car
sdoad;:and the car-and:counterweight;are suspend-
- ed.by.hoisting-ropes; which-extend upwardly and
zaround a hoisting:sheave driven by the hoisting
‘motor. :In:such. -installations-when there.is.a.
uheavydoad inthe car.overbalancing the counter-
weight, : with.:up direction: of car:movement: the
shoisting: motor is-required to: lift the car;; where-
zas:with down:direction of-car movement gravity
»effects the movement. - Conversely, when: the ear
is empty so that the counterweight overbalances
ythe car,-with up:direction of:car movement, grav-
-iby: effects the movement, -whereas. with down- di-
- rection of .car:movement. the hoisting .motor. is

wrequired fo:lift: thecounterweight. - Due,; to.the 23

<variations in the-load.in the-car and the fact that
¢ the direction-of-carmovement.may-be up:or:down
.itds-difficult to effect an accurate stop-unless:some
< form.of load compensation-is provided. -The.load

carried.by .the. car,. the-.direction .of. car travel, ¢

. the: position -of the: car inrthe hoistway and:{fric-
~tion:all-affect the net load .on.the hoisting: mo-
tor and.this net.load may. be utilized as:a meas-
~urement. for:.determining - the .compensation .to
~effect.an accurate stop. .
;Thexobject. .of, the -invention. is. to, provide: sim-
ple.and inexpensive, apparatus for-compensating
for the load on an elevator hoisting motor in stop-
+ping the.car.

- The invention involyes charging a.condenser in -

saccordance - with:the. load: on the:hoisting: motor
and.utilizing the condenser. charge to.contret the
~stopping.operations so as-to .obtain accurate stops.
_=In, the particular.arrangement. which-will be: de-
scribed, the condenser is charged an amount.de-
-termined-:by. the.load.and the:-discharge..of the
.-condenser.is utilized to.control the time .of .drop~
~ping -out -of -.a. switch. which- in turn controls.the
~stopping..of- the. car. :The. control .exercised.-by
$his. switeh. in the- embodiment..of .the invention
~Hlustrated acts-to.maintain a discharge resistance
~connected :across .the. release :coil .of.. the electro-
~mechanical.brake:utilized. for. stopping . the..mo-
tor, this. connection being -maintained. for. a. time

determined by the charge on the condenser.

-whichin turn -is:determined -by the net-load on
:.the hoisting motor.
:The:invention.-is.especially-applicable to-eleva-
~tor :installations:-employing : single . speed . poly-
-phase: alfernating..current .hoisting -motors..and-

_from. the lines.
.the controlled . switch. are. connected through. a
. rectifier. to be.subject. to.the vector.sum of these
AN

..age, varies-with,the net load on the hoisting mo-

(2

.such.-an. application.will .be.described. As.ap-
.-blied: to. sush.an: installation,: load _determining
apparatus.is. illustrated. in which the secoridary
.voltage of a.single phase current transformer

having its primary in series with one.of the sup-
Pply lines is combined with. a fixed. voltage. taken
.The. condenser.and. the_coil .of

two. voltages. .The,value. of.this. resultant . volt-

tor: so.that the charge on.the. cordenser. and

therefore .the_time. of. dropping,out of ‘the. con-
. trol.switch. after. the motor.cirecuits are broken is
-in accordance with the load on the motor.

. A general idea. of the invention, the mode .of

. carrying it-out which is at present preferred, and

various features.and ddvantages thereof will .be

- gained. from_fthe_above_statements. 'Other- fea-

20~
parent from.the following "description and ap-
.-bended claims.

tures.and advantages. of the invention will be ap-

In the drawings:
Figure .1 is_a..simplified -wiring diaggram in
{‘across-the-line” . form..of . an _elevator control

..8ystem. chosen fo illustrate the principles .of, the
.invention; and

. Figure 1s.is.a key.sheet for Figure. 1 showing
‘the electromagnetic _switches in _spindle [form
with the contacts and coils. arranged. on the spin-

-.dles in horizontal alignment with the correspord-

-.ing contacts. and. coils in_the wiring diagram.

L)

43

50

Por illustrating the principles of the invention

..a.system..of_elevator. control has been illustrated
35" in which the slow down and.stopping of the car
.at.the various. floors is .automatic. = There are

various.types .of. elevator. control. of. this charac-
ter, the type ‘illustrated being known as col-
lective push button control. :A-selective: collec-
tive push button:-control system has: been illus-
trated in which the:pressing:.of=g- push-button
either in the car-or:at a’ landingsstarts the:car.
The car is slowed down ard:stoppéd:at landings
for which push buttons corresporiding .to the .di-
rection of car travel have .been-pressed,.the:ear
being automatically restarted - after:each stop
so long as push buttons remaini:to:be:responded
to.

Push button control . circuits : for -:only -four
floors are illustrated. =A .push:button-.is: pro-
vided in the car for each-of the floors. : Also, a
push button is provided-at ‘the:firstand- fourth
floors=and an-up-pushsbutton:.and -adown.push
button -are’ provided::both- at the:second..and.at
the third floors. The pushi-buttons: in-the. ear
are designated in accordance with theirlocation
and the floor for which they:are: provided. .For
example, CB3 designates the third:floor car. but-

~ton. - Push buttons:at . the. landings are.designated
60.

in-aceordance with.the.floor and their.direction,
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For example, 2UH designates the up second floor
hall button.

The push buttons act through floor relays to
control the operation of the car. The floor re-
lays are designated similarly to their controlling
push buttons, the car button floor relays being
designated C and the hall button floor relays
being designated U or D depending upon whether
they are provided for up push buttons or down
push buttons. The floor relays, when operated,
remain in operated condition as by latching,
thereby permitting the push buttons to be re-
leased. When the call is answered, the floor re-~
lay is reset. Various forms of such floor relays
may be utilized. '

The . floor relays are arranged to act through
direction mechanism on a floor controller to con-
trol the direction of travel of the elevator car.
This floor controller is also utiilzed in the form
of control illustrated to control the stopping of
the car. The particular parts of the floor con-
troller employed in the system illustrated have
been diagrammatically indicated in the wiring
diagram. The direction mechanism comprises &
plurality of stationary direction switches, one
for each floor, designated FHI, FH2, FH3 and
FHA4 for the first, second, third and fourth floors
respectively, and a direction cam of three sec-
tions designated CU, CM and CD carried by the
floor controller crosshead. The flcor controller
has stationary contacts arranged in three col-
umns under the designations CAC, UHC and
DHC, those in column CAC being rendered
“glive” by the car buttons, those in column UHC
by the up hall buttons and those in columns DHC
by the down hall buttons. Brushes are carried
by the floor controller crosshead for engaging
these contacts to pick up calls, these brushes be-
ing designated UCS and DCS for contacts CAC,
UHS for contacts UHC, and DHS for contacts
DHC. Reset brushes are also carried by the
crosshead for engaging the stationary contacts
* to reset the calls, these brushes being designated
CAR, UHR and DHR for contacts CAC, UHC and
DHC respectively.  Up stop switches UMS{ and
UMS2 and down stop switches DMS{ and DMS2
are carried by the crosshead and are operated by
stationary cams as the car arrives at the re-
spective floors in the direction for which the stop
switches are provided.

The electromagnetic switches employed in the
control system have been designated as follows:

A, Up reversing switch

AU, Up reversing switch relay

B. Down reversing switch

BD, Down reversing switch relay

CC, Car button relay

CT, Reverse resistance relay

DC, Door close switch

DL, Auxiliary door relay

DO, Door open switch

DR, Door relay

DZ, Door re-open relay

GH, Auxiliary door clese relay

HO, Hall re-open relay

K, Accelerating switch

LD, Down auxiliary reversing switch relay
LU, Up auxiliary reversing switch relay
P, Main line switch

Q, Load switch

S, Stopping relay

.Z, Time relay

Throughout the description which follows,
these letters will be applied to the coils of the
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above designated switches. Also, with reference
numerals appended thereto they will be applied to
the contacts of these switches as for example Al.

The supply mains of the polyphase alternat-
ing current source of supply are designated I, II
and III. KS is a friple-pole knife switch for
connecting the system to the supply mains. A
polyphase rectifier RE is utilized to provide di-
rect current derived from the alternating cur-
rent supply mains for operating the fioor relays
and certain of the electromagnetic switches.
BR is the release coil of the electromechanical
brake. BRR1i and BRR2 are resistances for con-
trolling the energization of the brake release coil.
CBR is a condenser connected across the brake
release coil. REB is a rectifier in the circuit for
brake discharge resistance BRR2,

The hoisting motor is a polyphase alternating
current squirrel cage  induction motor. ‘The
stator windings of the motor are designated MOI,
MO2 and MO3 while the rotor is designated MOR.
SRI, SR2 and SR3 are resistances in circuit with
the stator windings of the hoisting motor.

The gate contacts are designated GS while the
door contacts are designated DS. Both the car
gate and the hatchway doors are operated by a
motor carried by the elevator car, as for example
as disclosed in the patent to Norton et al.,, Num-
ber 1,950,150, granted March 6, 1934, The door
operating motor is a polyphase alternating cur-
rent squirrel cage induction motor. The stator
windings of this motor are designated DMI{, DM2
and DM3 while the rotor is designated DMR.
DSRi and DSR3 designate resistances in circuit
with the stator windings of the door operating
motor.

An emergency stop switch ES is provided in
the car. The contacts of the various safety
devices are indicated by the legend “safeties.”
Terminal limit switches are designated UTLI and
DTL{. Limit switches operated by the door
operating mechanism are desighated DOLI,
DCLi, DCL2 and DOL2. DZL is a door zone
limit switch carried by the car and closed by
cams in the hatchway, one at each floor.

TRQ designates the transformer utilized in
determining the load on the elevator motor. CQ
is a condenser connected across the coil of load
switch Q while REQ! and REQ2 are rectifiers
in the circuit fromn the transformer secondary
to the coil of switch Q and condenser CQ. QRI,
QR2, QR3, QR4, QRS and QRS are resistances in
the circuits. -

Other resistances employed in the control sys-
tem are designated Ri, R2, R3, R4, R5, RS, RI,
R8, R9 and Ri8. Other condensers utilized are
designated COl and CO2. The electromagnetic
switches are illustrated in deenergized position.
Also, all latching switches are illustrated in reset
condition. :

Before describing the operation of the load de-
termining apparatus and the control exercised
thereby in stopping the car, operation of the car

" in response to the push buttons will be described.

Assume that the car is idle at the second floor, the
floor controller being illustrated in accordance
with this assumption. - As the car is idle, the sec-
ond floor hatchway door and car gate are closed,
thus door contacts DS and gate contacts GS are
engaged. ) o

Assume now that an intending passenger at the
third floor pressed up third floor hall button
3UH. This completes the circuit for the oper-
ating coil of up third floor relay 3U. 'The third
floor relay operates to engage: contacts 3Ul and
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<8U2 which  remain-engagéd”after the pushbitt-

ton*is released. “Contacts‘3U1 complete-a- cir-
“euit for’ the -coils- of* up: reversing -switch-relay
-AU-and ‘up reversing-switch A, this circuit-being
“through contacts-B4, limit switch UTLI, coils of
~relay AU and switch A, up cam section 'CU;'direc-
~tion: switch FHS, floor relay contacts<3Ul, re-
‘sistance R3, and contacts'Zi-and GHI.

- Up reversing switeh relay+AU, upon: -operation,
“engages- contacts AU, ~AU2 and-AT4-and-sep-
»arates’ contacts “AU3. ' Up reversing. switch-A,
““upon-operation, engages-contacts-Al, A2, A3 and

A6 and separates contacts A4 and A5. “Contacts
~A# are interlock contacts:in the circuit for the
+-coils of down reversing switch relay BD and down
“reversing switch B. . Contacts AU3 separate: to
‘render down brushes DHS and DCS ineffective
-for up car travel. . Contacts AU4 complete a cir-
-cuit for the coil of up auxiliary reversing switch

rrelay LU. Contacts A6 complete the circuit. for -

~the operating coil of stopping relay S, the cir-
:cuit- being through contacts DZ3 and Z2,. oper-
.ating coil of relay S.and contacts AS.

.Relay LU, upon operation, separates contacts
LUl and engages contacts LU2.
- operation, engages contacts Si, S2 and S3. 'The
~separation of contacts LUI. renders reset .brush
- DHR ineffective for.up car travel. The engage-
~ment -of -contacts LU2 and of contacts S2 com-
. pletes a circuit for the coils of main line switch
- P and auxiliary door relay DL, this circuit being

through these coils inparallel, contacts LU2, con-
~tacts 82, door contacts DS and gate contacts GS.

. Switch P, upon operation, engages contacts Pi,
P2, P3 and P4 and separates contacts P5.

engagement of contacts Pl.and P2 together with

the engagement of contacts Al and A2 completes
the circuit for the stator windings of the hoisting
motor for a phase rotation of applied voltage for
up direction of car travel. - At the same time con-
tacts P3 and P4 and contacts A3 complete .the
circuit for the brake release coil BR through
contacts BRI. As a result the brake is released
and the car is started-in. the up direction. ' As
. the brake releases, it separates brake switch con-
tacts. BR! to insert. resistance BRRI in series
.with the brake release coil. Rectifier REB blocks
the flow of current through resistance BRR2
when the brake circuit is established. Thus this
resistance is in effect taken off the line, being
of a low value. Also, this prevents. the applica-
tion of the brake ‘upon. the insertion of cooling
‘resistance BRRI which might otherwise occur
due to the low value of resistance BRR2.

‘Relay DL, upon operation, engages contacts:

“DLI and DL3 and separates contacts DL2. The
engagement of contacts DLI completes.a circuit
“for the coil of time relay Z. The engagement
of contacts DL3 completes a circuit for the coil
“of'door relay DR.
Time relay Z, upon operation, separates con-
“tacts Z1 and Z2. The separation of ZI is with-
out effect as they are now by-passed by contacts
AU2, The separation of contacts Z2 breaks the
circuit for the operating coil of stopping relay S.
This relay is of the same type as the floor relays,
‘remaining in operating condition when the cir-
cuit for its operating coil is broken.
+Relay DR, upon.- operation, engages contacts
DRI, DR2 and DR2. The engagement of contacts
= DR3 establishes a-self holding. circuit for the coil
—of relay DR. Contacts DL2 separate before con-
~tacts DRI engage, thereby preventing the ener-
: gization of the coils of switches DO and DZ.
The:engagement of contacts: P4.and contacts

Relay S, upon -

The 3:

[

39

40

Lt

=50

A 3-also-éoinpletes s circuit: for: the: coiliof:accel-
~erating:switch: K, - This switch::does:not:operate
‘immediately. the circuit:for its:operating:coil:is
- completed; being delayed as.by a-dash:pot. {Upon

operation it:engages contacts Ki.and K2 to:short

- circuit resistances: SRA,: SR2. arid SR3 in-circuit
»with- the stator: windings:.of:the: hoisting::motor
:to increase: the.torque for: full:speed:operation.
~As the carleaves the second floor, up stop.switches

10~
. cuits: for: the coils .of the relays AU and. DL-ard
s switches:A-and P,

UMS|i.and: UMS2: close :completingholding -cir-

“As:the carinears the third floor, ;up-brushes

TUCS.and: UHS engage stationary contacts CAG3
157
- relay.-is operated, the engagement .of -brush . UHS
: with- contacts UHC3 :completes a circuit for the
>reset.coil of stopping relay S:through:-resistance
:RE; contacts BD{; brush UHS, contact UHES; re-
20
wtacts:3U2. The voltage applied. to.the reset: coil
: of the. floor relay:is: not sufficient .to- reset:this

and UHC3: respectively. ~As:the .up third.-floor

set coil 3U of the up third floor: relay. .and con-

relay. This voltage, however, is:sufficient.to

~cause the:resetting of the stopping relay. :As a
25
<energizing circuit for the coils of main line switch

result:contacts: S2 :separate to:-break the:initial

‘P.and:auxiliary:door relay. DI. .These:coils-are
maintained energized, however,.through ip stop
switch UMS2. -As the car:continues- its: move-
.ment, third flcor.direction. switch “‘FH3 -moves.off

uap-eam section CU, breaking the: initial:energiz-

ing. circuit: for- the: coils -of .:up reversing switch
A and up reversing switch relay-AU. These coils

:are maintained energized through contacts AUl
cand -up: stop. switch: UMSH.
-at.a eertain: distance from.the third foor, up stop
:switches UMSI- and UMS2 are opened .to break
.the circuits- for- the coils: of: switches.-A.and-P
- and relays-AU.and DL. :-As.a result.of the drop-
~ping out:of switches-A:and P, the circuits.-for the
-statorwindings -of the- elevator: hoisting.-motor

-As- the: car-arrives

.are broken.and the brake release.coil BR is. de-

-energized and the.brake applied to.bring the car
~to & stop at.the third floor.
:5:contacts'A¥and P4.as the caris brought to.a. stop

The:separation -of

‘breaks the. circuit for the. coil- of- accelerating
switech K ‘while the separation of:contacts ATU#

breaks the circuit: for. the coil. of: relay. LU.

—Auxiliary :door. relay DL, upon. dropping- out,

-Separates contacts DL.I.and DL3:and engages-con-
-taets DL2. -The engagement of. contacts. DL2

- completes a-circuit through door.zone limit switch

55

60
-to. open, limit switch DCL?2 closes.to complete.the
- circuit. for the coil- of .auxiliary: .door close relay

: DZL now closed and contacts. DRI for the.coils:of
~door open switch DO and.door re-open relay DZ.

The door. open.switch DO.engages: contacts. DO

<and: DO2: to.energize the .stator. windings.of..the

door operating .motor to open the.door.and.gate.

‘The door re~open-relay DZ engages.contacts DZ2

‘to by-pass contacts: DLI..to .maintain. the.coil.of
time relay Z energized. - As the door and gate start

~ GH. - Relay GH engages contacts GH2 which,to-

65-
~open relay. HO. . Thus; with.contacts P5.engaged
-and brush UHR.in-engagement. with. the. third

70

-gether - with - the..engagement, of  contacts Dz,
complete a-by-pass circuit for the coil of hall re-

floor stationary. contact.UHC3, a. circuit is com-

- pleted which .causes the application of sufficient
- yoltage-to reset coil:of the up. third floor. relay to

- cause this relay.to.be reset.

- As the door:and-gate reach open position, limit

~switches DOLI and DOL2.open. - The opening of
~limit switch DOLI ‘breaks: the ‘circuit for, the-coil

75

- of .door:open: switch. DO: and ithe opening..of :limit




2,487,891

switehi Do1.2 breaks the circuit for the coil of
door relay DR, causing these switches to drop out.
The droping out of switch DO breaks the circuit
for the door operating motor. The dropping out
of relay DR breaks the circuit for the coil of door
re-open relay DZ, causing this relay to drop out.
The dropping out of switch DO breaks the circuit
for the coil of time relay Z. This relay is delayed
in dropping out by the discharge of condenser
CO1 and acts to prevent reestablishment of start-
ing circuits and thus to enable the passenger to
enter the car. Under the conditions assumed it
also provides time for the passenger to press a
car button for his desired destination and thus
determine the direction of car travel. When the
time interval of this relay has expired, contacts
71 reengage rendering the hall buttons effective
to control direction and contacts Z2 engage to
establish a circuit for the coil of door close switch
DC. 'This switch engages contacts DCI and DC2
to.establish a circuit for the stator windings of the
door operating motor for effecting closing of the
door and gate. ]

The car is started in the down direction in re-
sponse to the pressing of a button for a floor be-
low the car.
scribe this operation as it is believed it will be
understood from the above description of starting
the car in the up direction. For starting the car
in the down direction down reversing switch relay
BD, down auxiliary reversing switch relay LD and
down reversing switch B are operated instead of
relays AU and LU and switch A,

The car is stopped during downward travel in
response to down hall buttons that have been
pressed, stopping relay S being reset in response
to engagement of brush DHS with the station-
ary contact DHC for the floor for which the down
hall button has been pressed. Stops in response
to car buttons are made during either direction of
travel, brush UCS effecting the the reset of the
stoppping switch for up travel and brush DCS
effecting the reset of the stopping switch for
down car travel. In case buttons have been
pressed for two or more floors ahead of the car in
the direction of car travel, for up car travel for
example, coils of switches AU and A are main-
tained operated by the operated floor relays until
the highest floor for which a button has been
pressed is reached. If during travel of the car
in the up direction for example, no push button
has been pressed for a higher floor, a stop may
be made in response to a down button. - In this
case the, stopping relay is reset by the reengage-
ment of contacts A5 as switch UMSI opens there-

by enabling the opening of switch UMS2 to de- -

energize the coils of switches P-and DL.

In stopping the car at the landings, the action
of the brake is controlled in such manner as to
compensate for the load on the hoisting motor to
cause the stops to be accurately made. This con-

It is not believed necessary to de- .

15

20

25

induced in the secondary of transferiier TRQ
varies with load. This transformer secondary
voltage is combined with a voltage taken off the
lines, the value and phase of which remains fixed.
As the phase relationship of these voltage com-
ponents varies with load their vector sum varies
with load. This vector sum of these combined
voltage is applied to the condenser so that the
charge on the condenser is in accordance with the
load on the motor. Rectifier REQ{ and REQ2 are
provided in the circuit to the condenser to cause
the current supplied to the condenser to be uni-
directional. ]
The transformer utilized has a closed core. This
type is preferred as it minimizes the size of
transformer used. Loading resistances QR3 and
QR4 are connected across the secondary of the
transformer. Due to the type of transformer
used and the amount of loading resistance em-
ployed, the secondary voitage of the transformer
from its terminal connected to line III to its
other terminal is in phase with the transformer
primary current. The fixed voltage component
utilized is that from line III to adjustable point
V on resistance QRI. This fixed voltage vector
is 180° out of phase with the current in the pri-
mary of the transformer at no load on the motor,
Thus, these voltage vectors at no load on the

- motor are in phase opposition and their vector
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trol of the brake is effected through load switch -

Q. The dropping out of switch Q is controlled by
the charge on condenser CQ which is determined
by the load on the motor. The condenser dis-
charges into the coil of switch Q and thus re-
tains the switch operated for a period determined
by the amount of condenser charge. Although
the value of the current supplied to ployphase
alternating current induction elevator hoisting
~motors does not vary a great deal with changes
in load, the phase of this current with respect to
that of the applied voltage, i. e., the power factor,
does vary considerably with load. Thus, in the
arrangement illustrated, the phase of the voltage
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sum is a minimum. As the load on the motor in-
creases, the lag of the primary current with re-
spect to the voltage of line II to neutral decreases
and thus the lag of the transformer secondary
voltage decreases with a result that the vector
sum of the combined voltages increases. This
vector sum of combined fixed and transformer
secondary voltages provides an accurate measure-
ment of the load on the motor.

It is preferred that both these voltage com-
ponents be adjustable. This adjustment for the
line voltage component is provided by the slider
V on the voltage divider resistance QRI. Adjust-
able resistance QR4 provides this adjustment for
the transformer secondary voltage. For certain
geared installations of about 100 feet per minute,
it has been found that a satisfactory adjustment
is to have the voltage vectors of about equal value
for empiy car up. - For such adjustment a switch
Q is provided with g hold-in voltage near the re-
sultant voltage obtained with the empty car up
setting and further adjustment is made so that
the resultant voltage equals the hold-in voltage
value of the relay.

With such an arrangement, switch Q is always
operated in starting the car. The condenser is re-
charged upon each starting operation, the ulti-
mate charge being determined just before the
motor circuits are broken as a stop is to be made.
When the motor circuits are broken the condenser
starts to discharge. The motor circuits and the
brake circuit are broken at a fixed distance from
the landings, preferably the same for each direc-
tion of travel. If during operation the load on the
motor is below that for empty car up, for example
full load down, when steady state conditions are
reached there will be insufficient voltage applied to
the condenser and the coil of switch Q and this
switch will drop out. Under such load conditions,
the brake discharge resistance BRR2 is discon-
nected from across the brake release coil be-
fore the brake release coil circuit is broken

"so that when this circuit is _broken in stop-

ping the car the brake is immediately ap-
plied,  The distance of the car from the
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floor when the motor and brake circuits are
broken is set so that for such overhauling load
conditions the brake is able to bring the car to a
stop at the floor level. If the load is at empty
car up, load switeh @ is Held until the motor cir=
euits are broken, theteby providing & slight time
element in the dis¢onniection of resistance BRR2.
For greater loads on the motor the ¢harge on the
cotidenser i§ greater. Undet such load conditionhs,
theé switch Q is held in operated condition by the
chdrge on the condenser after the motor circuits
aré broken and the extent of the period during
which switch Q is held in by the action of the
éondetiser is greater the greater the load. Thus,
the greater the load on tlie irotor, the longer the
b’rake dlscharge resmﬁance is mmntained con-
the car arrives to the floor hefore the brake is
applied. For full load oti the motor; the brake dis-
chargé resistance is maintained connécted sub-
gtantially until the car reaches the floor. Thus
the action of the brake is controlied to give accu-
iate' stops tinder the various different load condi-
ions.

The value of brake discharge réesistance BRR2
1 such as to be capabie of holdirig the brake off
for the full stopping distance if allowed to remain
eonnected. However, it will allow the brake to
drop out withiout considerable overtravel of the
car, thereby assuring the stopping of the car in
case the contacts of switch Q fail to opeit. The
dlscharge titne of econdeénser CQ is deétermined by
resistances QR2 and QRS, resistance QRS being
atjistable to enable the discharge time to be
varied. Resistatrice QR3 serves as a loading re-
sistance for the transforiner. This not only pre-
verits damage to the transformier biit also obviates
the possibility of injury to persons toiiching the
secondary termirnals. Resistance GR6 in conjunc-
tioni with coridensér CQ acts as a filber to sup-
Dress ligh peak voltage surges across the coil of
switch Q when the motor is started.

While the invention is partlcularly applicable
to slow sbeed installations, it is to be understood
that it is also applicable to higher speed instalia-
tiohis. It is also to be understood that various
changes may be made in the particular arrange-
ment shown and spemﬁcally described. The load
responsive apparatus may be utilized to control
the point at which the motor eircuits and brake
circuit are hroken, ‘or it may be utilized for other
purpeses than controlling the stopping of an ele-
vator car. It is preferred to connect the load
determining apparatus as illustrated, but other
arrangements may be employed, as for example
an arrangement in which the trahsformer secon-
dary winding voltage is combined with some other
voltage taken off the supply lifies t6 vary the re-
sultant voltage in aceordarice with the load on the
iotor. In this conhection, resistance QR may
be connected at oné end to an adjustable point
on a voltage divider résistance conrected across
supply line IT snd the supply line to which such
end i§ shown c¢onnected in Figure 1. This eénables
adjustment of the phase of the line voltage which
is combined with the secondary voltage. Such
arrangement would be particularly advantageous
for certain instaliations where due to inherent
characteristics adjustment would be desirable for
compensating for intermediate loads. Other load
determining  arrangements may be utilized for
charging the condenser in accordance with the
load on the mofor. - Also, the charge on the con-
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denser may be utilized in other ways for control-
ling the stopping of the car.

Although the invention has been described as
applied to a three phase alternating current
elevator installation; it is applicable to installa-
tions of other numbers of phases. Also, the in-
vention may be applied to installations in which
& direct current hoisting motor is employed with
the condenser charged in accordance with the
load on the motor. Although a collective push
button control system has been described, it is
to be understood that the invention is applicable
to other forms of push button control and fo
systems controlled in other ways such as those
in which the starting of the car is under the
control of an attendant in the car with slow
down controlled by passengers and intending
passengers themselves; those in which both start-
ing and slow down are under the control of a
car attendant, with the slow down initiated auto-
matically after movement of the control switch in
the car to a certain position, or those in which
both starting and slow down are controlled di-
rectly by the car attendant.

Thus as many changes may be made with-
out departing from the secope of the invention
and as the invention has many applications, it is
intended that all matter contained in the above
description or shown in the accompanying draw-
ings shall be interpreted as illustrative and not
in s limiting sense.

‘What is claimed is:

1. In combination; an electric motor subject
to varying loads; a source of current for said
motor; a condenser; means for charging said
condenser in accordance with the load on the
motor; and a switch controlled by the. discharge
of said condenser so as to drop out in a time
after the discontinuance of the charging of said
condenser determined by the load on the motor,

2. In combination; an elevator car; a hoisting
motor therefor; a source of current for said hoist-
ing motor; a condenser; means for charging said
condenser in accordance with the load on said
motor; means for stopping the car at a landing;
and means controlled by the discharge of said
condenser for controlling said stopping means to
compensate for the load in the car.

3. In combination; an elevator car adapted to
serve & plurality of landings; a hoisting motor
therefor; a source of current for said hoisting
motor; a condenser; means for charging said
condenser in accordance with the load on said
motor; means for stopping the car; and means
rendered subject to the discharge of said con-
denser in initiating the stopping of the car at any
one of said landings for controlling said stopping
means to compensate for the load in the car so as
to make an accurate stop at that landing.

4. In combination; an elevator car adapted
to serve a plurality of landings; an alternating
current hoisting motor therefor; a source of al-
ternating current for said motor; a condenser;
means for charging said condenser an amount
determined by the vector sum of a voltage of
said source and a voltage of a phase determined
by thé current supplied to said motor; stopping
means for said car; and means controlled by the
discharge of said condenser incident to the stop-
ping of the car at any of said landings for caus-
ing an accurate stop to be made.

5. In combination; an elevator car adapted to
serve a plurality of landings; an alternating cur-
rent hoisting motor therefor; a source of alter-
nating eurrent for said motor; a transformer
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having its primary winding excited in accordance
with the current supplied to said motor; a con-
denser; means for charging said condenser an
amount determined by the vector sum of the
voltage of the secondary winding of said trans-
former and a voltage taken off said source; stop-
ping means for said car; means operable inci-
dent to stopping the car at any of said landings
to discontinue the charging of said condenser;
and means thereafter controlled by the discharge
of said condenser for controlling said stopping
means to cause an accurate stop to be made.

6. In combination; an elevator car adapted to
serve a plurality of landings; an alternating cur-
rent hoisting motor therefor; a source of alter-
nating current for said motor; a transformer
having its primary winding connected to bersub-
ject to the current supplied to said motor; means
for vectorially combining a voltage from said

source with the voltage of the secondary wind-= o

ing of said transformer; a condenser; means for
charging said condenser with unidirectional cur-
rent derived from said combined voltages; means
for stopping the car; means operable at a fixed
distance from any of said landings at which a
stop is to be made to discontinue the charging
of said condenser; and means controlled by the
discharge of said condenser after said discon~
tinuance of the charging thereof for controlling
said stopping means to cause an accurate stop
to be made. )

7. Load compensating apparatus for an ele-
vator installation in which the elevator car serves
a plurality of landings and is driven by an al-
ternating current motor which is connected to
an alternating current source for starting and
disconnected therefrom for stopping, said ap-
paratus comprising; a transformer having its
primary winding connected to be subject to the
current supplied to said motor; means for pro-
viding a fixed voltage taken from said source for
vectorially combining with the voltage of the
secondary winding of said transformer; a con-
denser; means for charging said condenser with
unidirectional current derived from said com-
bined voltages; stopping means for said car:
means operable at a fixed distance from any of
said landings at which a stop is to be made to
discontinue the charging of said condenser; and
a switch controlled by the discharge of said con-
denser after said discontinuance of the charging
thereof for controiling the operation of said stop-
ping means to compensate for the load in the car
in stopping the car.

8. Load compensating apparatus for an ele- 5

vator installation in which the elevator cat serves
a plurality of landings and is driven by a poly-
phase alternating current induction motor which
is connected to a source of polyphase alternat-
ing current for starting and disconnected there-
from for stopping, said apparatus comprising; a
current transformer having its primary winding
connected to be subject to the current supplied
to said motor from one phase of said. source;
means for providing a fixed voltage taken from
said source for vectorially combining with the
voltage of the transformer secoridary winding to
provide a resultant voltage which increases with
increase in the net load on the motor: a con-
denser; means for causing un1d1rect10nal current
derived from said combined voltages to be sup-
plied to said condenser upon each operation of
said car to charge said condenser in accordance
with the load on the motor; switching mecha-
nism operable at a fixed distance from any of
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said landings at which a stop is to be made to dis-
connect said motor from said source and to dis-
confinue the charging of said condenser; an elec-
tromechanical brake for said motor; and a switch
controlled by the discharge of said condenser
after said discontinuance of the charging there-
of for controlling the application of said brake
in stopping the car.

9. Load compensating apparatus for an ele-
vator installation in which the elevator car serves
a plurality of landings and is driven by a poly-
phase alternating current induction motor which
is connected to a source of polyphase alternating
current for starting and disconnected therefrom
for stopping, said apparatus comprising; a sin-
gle phase current transformer having its pri-
mary winding connected in one of the alternat-
ing current supply lines in series with said mo-
tor; means for providing a voltage from said
source for vectorially combining with the volt-
age of the transformer secondary winding to
provide a resultant voltage which increases with
increase in the net load on the motor; a recti-
fier; a condenser connected with said rectifier in
series therewith to be subject to said combined
voltages so that upon each operation of said car
said condenser is charged with unidirectional cur-
rent in accordance with the load on the motor;
an electromechanical brake for said motor; a
switch having an operating coil connected in
parallel with said condenser to be operated upon
each operation of said car; and switching mech-
anism operable at a fixed distance from any of
said landings at which a stop is to be made to
disconnhect said motor from said source where-
upon the charging of said condenser is discon-
tinued and the condenser discharges into said
switch coil to maintain the switch operated for
a time defermined by the load on the motor; and
means operable upon the release of said sw1tch
for causing the brake to be applied for stopping
the car. _

10. Load compensating apparatus for an ele-
vator installation in which the elevator car serves
a plurality of landings and is driven by a three-
phase alternating current induction hoisting mo-
tor which is connected to a source of three-phase
alternating current for starting and disconnected
therefrom for stopping, said apparatus compris-
ing; a single phase current transformer having
its primary winding connected in one of the al-
ternating current supply lines in series with
said motor; means for providing a fixed voltage
from said source substantially equal and opposite
to the voltage of the secondary winding of said
transformer at no load on said motor for vec-
torially combining with the voltage of the trans-
former secondary winding to provide a resultant
voltage which increases with increase in the net
load on the motor; a rectifier; a condenser con-
nected with said rectifier in series therewith to
be subject to said combined voltages so that
upon each operation of said car said condenser
is charged with unidirectional current in accord-
ance with the load on the motor; an electro-
mechanical brake for said motor; a circuit for
supplying current to the release coil of said
brake; a discharge resistance for said brake re-
lease coil; a switch having an operating coil con-
nected in parallel with said condenser to be
operated upon each operation of said car and
having contacts which when the switch is oper-
ated connect said discharge resistance across said
brake release coil; and switching mechanism op-
erable at a fixed distance from any of said land-
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ings at which a stop is to be made to break the
circuits for said motor and brake release coil
and to discontinue the charging of said condenser
whereupon said condenser discharges into said
switch coil to maintain the switch operated and
thus the discharge resistance connected across
the brake release coils to maintain the brake
released for a time determined by the load on
the motor, whereby the brake is applied at a
distance from the landing at which the stop
is being made to compensate for the load in the
car.

11, Load compensating apparatus for an ele-
vator installation in which the elevator car serves
a plurality of landings and is driven by a three-
phase alternating current induction hoisting mo-
tor which is connected to a source of three-phase
alternating current for starting and disconnected
therefrom for stopping, said apparatus compris-
ing; a single phase current transformer having
its primary winding connected in one of the al-
ternating current supply lines in series with said
motor and one side of its secondary winding
connected to a second of said supply lines; a
voltage divider resistance connected between said
second supply line and the remaining supply line
and having an adjustable point thereon for pro-
viding a voltage from said second supply line
to said adjustable point for combining with said
secondary voltage; an adjustable loading resist-
ance connected across said secondary winding,
said voltage divider resistance and said load-
ing resistance being adjusted so that said sec-
ondary voltage and said fixed voltage which is
combined therewith are substantially equal and
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opposite at no load on said motor; a rectifier;
a condenser connected across the other side of
said secondary winding and said adjustable point
with said rectifier in series therewith so that
upon each operation of said car said condenser
is charged with unidirectional current in ac-
cordance with the load on the motor; an elec-
tromechanical brake for said motor; a ecircuit
for supplying current to the release coil of said
brake; a discharge resistance for said brake re-
lease coil; a switch having an operating coil con-
nected in parallel with said condenser to be
operated upon each operation of said car and
having contacts which when the switch is oper-
ated connect said discharge resistance across said
brake release coil; and swifching mechanism
operable at a fixed distance from any of said
landings at which a stop is to be made to break
the circuits for said motor and brake release coil
and to discontinue the charging of said condenser
whereupon said condenser discharges into said
switch coil {o maintain the switch operated and
thus the discharge resistance connected across
the brake release coil to maintain the brake re-
leased for a time determined by the amount of
charge on the condenser, in turn determined by
the load on the motor, whereby the brake is
applied at a distance from the landing at which
the stop is being made to compensate for the
load in the car to bring the car to an aceurate
stop.
ANTHONY PINTO,

No references cited.
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