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. 1 .

Thhis invention relates to improvements in load
1imit controls in elevating systems, and more par-
ticularly to a -load limit confrol system adapted
to render the hall or-landing signaling means in-
effective while the elevating system is loaded to
the maximum desirable. » -
One feature of this invention is that it provides
an improved load limit control; ‘another feature
of this invention is that it provides g load limit
control - which is direct-and positive in action; ‘a
further feature of this invention is that it pro-
vides a load limit control system adapted to render
the landing signaling means ineffective while the
cage or other hoisting device is loaded to-the max-
imum desirable; and yet another feature of this
invention is that it provides a load limit control
system particularly applicable to automatic ele~
vator systems, as for example a selective collective
automatic elevator system which is operated by
the person or persons desiring elevator service.
Additional features and advantages of my in-
vention will be apparent from the following speci-
fication and from the drawing, which is a wiring
diagram of -an elevating system including one
embodiment of my invention incorporated on two
sheets identified as Figures 1 and 2. -
The application of Joseph F. Green filed Feb-
ruary 21, 1946 as Serial No. 649,283 discloses &
novel load limit control for an elevating system,
comprising an improved load-operated switch and
actuating system therefor, and the application
of Leigh M. Matthews filed May 2, 1946 as Serial
No. 666,553 discloses means whereby such a load

operated switch may be incorporated in an ele- -

vating system to forestall overloaded operation of
such system. My invention is directed to -the
problem of load limit control in certain types of
elevating systems’as, for example, in elevating
systems wherein signals to operate the hoisting
device may be given from the landings, and. par-
ticularly in automatic elevator operation wherein
no operator is employed in the cage, but operation
ig directed from the cage or the landings by the
person or persons-desiring elevator service. !

Tn the past efforts have been made to solve this
problem in such types of -elevating: systems, but
the devices heretofore utilized for this purpose
have been subject to serious defects and disadvan-
tages. For example, certain of the prior art de-
vices rely upon the amount of electric current
flowing in the elevator circuit-to: indicate. the
maximum desirable load Since this current flow
may be a function of factors.other than the load
on the cage, these devices are not entirely satis=

_ % Claims. (CL 187—34)
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the load on the cage, is. direct and posifive in ac-
tion, :and may be coupled-in. an -elevator system
with & second load limit switch also mechanically
operated as a direct function of the load but set
to operate at g higher load limit (as the absolute
overload ' rather than - the maximum desirable
load), and  incorporated in the circuit in such
manner as to forestall operation of the elevator
system upon overload. For example, two load
limit:control switches, each of the type shown in
the aforementioned Green application, and each
operable as a direct function of deformation of
the cage crosshead, might be incorporated in an
elevator system in accordance with my invention.
The linking arrangement would then be adjusted
to operate one of said switches at the maximum
desirable load, and to operate the other of said
switches at a greater load; the second switch
being so connected as to forestall’ operation of
the elevator drive means. - =~ - -

T have devised and am here disclosing and
claiming means wherein g mechanically operated
load limit switch-(which may be -of the type dis-

5 closed in the aforementioned Green application)

may be incorporated in ‘an elevating system in
such a manner as to render ineffective the landing
signaling means- while the system is loaded to
the maximum desired. - While my invention may’
be incorporated in various types of elevating sys-
tems; it is applicable and ‘particularly desirable in
an automatic system. For example, in the con-

‘ventional selective collective automatic freight or

passenger elevator or dumbwaiter; -aufomatic op-
eration is obtained through control meansin the
cage (or other hoisting device) adapted selectively
to control the drive means to stop the cage at
each landing level served, and through separate
call means ‘at each such landing to call the cage
from the “up” and “down™ direction respectively,
and all stops registered by actuation of such con-
trol means and call:means are accumulated and
are made irrespective of the number or - of the
sequence ‘of such actuations, but such-stops are
made in the order in- which the landings are
reached in each direction of travel. That is, “up”
landing calls are answered when the cage is
travelling in the “up” direction and all “down”
landing calls are answered’ when "the cage is
travelling in the “down” direction, except in the
case of the uppermost or lowermost-landing calls
which are answered as soon as the landings are
reached irrespective ‘of the direction of travel of
the cage. My invention may be incorporated in
such.“a. selective collective system to render the
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landing call means ineffective while the cage is
loaded to the maximum desired, while at the same
time the operation of the control means in the
cage is not affected.

In other words, such a system incorporating my
invention will always operate in response to calls
from the control means in the cage so that the
passenger’s fnay be diSchiarged 4t 'the Virious Jand-
ings, but the’system will-hot reshond tocallsade
from the landings while the cage is loaded to the
maximum desirable. Since calls registered by

10

the landing call means are for the purpose -of -
picking up additional load, while ealls originating

in the cage are for the purpose of ‘discharging
load, the advantages of m¥y présétit ihvertion ‘i -

such a system will be obvious.

My invention is equally applicable to non=gse-
lective collective automatic operation wherein the
cage stops at all landings for which ecalls hive
heen registered by the control means operable
from the cage-or-by the:call'means operable:from
the ldndings, but-in -which‘the stops are made in
the order-in'which the landings gre reached irreé-
spective “of the’ direction *of 'traveél of ‘the cage.
My "invention may also-be ‘used with other types
of élevator systems, ‘§uch as-preregister operation
wierein signals*are registeredin wdvance by‘con-
trol. meaiis -in the'cage -and -call means at the
landings -and :ab. -the ~proper :point.:in the -cage
travel -the operator in“the cage is notified by a
signal,. visual, -auidible,.or otherwise, to.-initiate
the 'stop, after -which -the landing’ stop is aute-
matic; and-such’as-signal-operation wherein sig-
nals are-given by actuation-of control means cper-
able -from ‘the ‘cage-and -landings ‘and-stops are
automatically: made -in ‘response to-such signals
irrespective -of :the -direction -of “travel or the se-
quence in which these signals -are“given, but in
which, the -cage starts operation-only uponiactu-
ation of the control means operabie from the-cage.

Sinece incorporation of-my-invention-in a selec-
tive collective automatic elevator :system ~is de-
sirable, and since such a system- includes a comni-
prehensive circuit having many ‘of -the -features
and:characteristics of-other conventional-glevator
systems, -my -invention ‘wil] beillustrated in con-
nection with a'selective collective automatic-iele-
vator system, -and the drawing illustrates-a-gim-
plified -operable wiring diagram for-such -a, 'Sy$-
.. The elevating circuit-llustrated’ in-the:drawing
comprises a selective collective:automatic ‘opera-
tion system adapted 4o 'serve four-landings;‘and
the hoisting device -or cage -is assumed to be at
the second landing, . The control-means operable
from, the cage and the ‘call means operable from
each of the landings together with their associated
circuifs are shown in Figure 1 of the drawine.
Such ‘control means and call means_are illus-
trated as comprising-normally ‘epen: push buttons
which when momentarily closed, actuate relays,
although -it will_be understood -that various ‘de-
Vices other than push-buttons may be-used. Thus
the circuits -utilized -in ‘registering -calls -for ‘the
cage to stop at the:first-landing comprise "the
control means here ‘shown‘as-a push -button 40
operable from the cage and-its-associated- relay
i1 including two normally open contacts | 1g ‘and
110, and the call means-here shown ‘as a- push
button 12 -operable -from -tlie landing. -and its
associated relay. 13 including: two-normally: open
contacts 13g and -18b. -Obyicusly, ‘since-the'cage
can only appreach-the.first:landing frorm ‘one: di-
rection, it is only necessary: for the first-landing
to include call means Yo’call-the-cage -down., ..
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Similarly, the circuits utilized in registering
calls for the cage to stop at the second landing
(where the cage is assumed to be in the drawing)
include the push button 14 operable from the cage
and its associated relay 15 including four nor-
mally open contacts 15¢, 15b, 15¢ and (5d; the
push button 16 operable from the second landing
for "cdlling -fhe ‘Gage ub'tb tHe Tanding and its

“assotiated Telay ‘7 including three hérmally open

contacts (7¢, 176 and I7e; and the push button

-’18 operable from the second landing for calling
-the cage. down to the landing and its associated
‘felay 18 With three normally open contsacts 19a,

180 -dnd "t9¢. "The ‘eifcuits utilized in registering
{ ge'to stop at the third landing in-
clude the Bush ‘button 20 operable from the eage
and its asscciated relay 2f including four nor-
‘mally oven contacts 2ia, 21b, 2lc and 21d; the
push ‘bufton 22 operable from the third landing
for calling the cage up to the landing angd its
associgtet:relay 28 ‘with-three norniaily-epen-ton-
tacts-23a, 28D and “23c;-and -the -push -button -24
operable -from -the -third ‘landing for -calling -tHe

cage-down to-the:landing -and-its-associated-relay
and 25c. The circuits utilized:in:registering-calls
for the cage to stop-at-the fourth landing include
its associnted relay ;21 with two -normally -open
contacis, 2Ta and 21b, -and the -push_button 28
up to the landing and its associated relay 29-with
two normally open contacts-28a-and 29b.
direction alsosineludes the-mechanically operated
“down” -contactors-30,-31 -and 82, and the-circuit
cludes-the -similar *“up” contactors 33, 34-and-35.
The ‘‘down” contactor -30 -eperates *in conjunc-
31 and the, "up” contactor 383 -operate -in “‘con-
junction with ‘the second Janding, “the “down”
contact 3 bl
in conjunction :with :the .third -landing, and ths
“up’-contactor. 35 -operates -in -conjunction -with
ranged 'in -the ~conventional -manner -such -that
they operatemechanically-upon movement of the
insuring the +proper - direction -of travel - of -the
cage. ~In -the-illustrated-eircuit-the -cage ‘is -as-
factor 30.is -closed so -that the-cage may ‘travel
tactors 34 ‘and 35 -are closed. so *that “the -cage
may travel-up-to the third-and fourth‘iandings.
possible-for the -eage. (being: at -the-second land-
ing) -to travelydown to the-third-landing. *Also
ond -landing are open since:it-is-not: possible: for
the cage -to - trayel -either -down ~or ~up “to ~tha
the third-landing, for-example, the-contactor 34
operating -in conjunction -with-such ~third “land-
in conjunection ‘with *down “travel to ‘the ‘sécorid
landing *would:close. “Fhecircuit also dneiides
‘ Stop éon-
tactors 36,-37,38:and"39, contactor 36 6
in*conjuiiction with“down’ tra¥el %5t the
Junetion ‘with “do%n tidvel ut ‘the third: landing
level, and ‘nruitiple *stop ‘Gontactors 238 “axnd 39

28 with-its.three normally -open-contacts 25q, 25b
the:push -bufton -26 -gperable from the cage :and
operaple from-the-fourth landing to call the-cage
... The circuit for:operating the:caee in a-down
for operating the cage 4n-the “up”.direction:in-
tion with the first landing, the “down” contactor
contactor -32 -and the “up” -contactor 34 operate
the fourth landing. -+Sueh - contactors -are -ar-
cage to the:respective landing-to:control circuits
sumed,to be -at- the:second-landing ‘and the-con-
down:-to, the: first-landing. -Likewise the -con=
However, the-contactor 32 is-open-since itig-irm-
the contactors-31-and-33-associated: with tie -see-
second landing. Uvon movement-ofthetczge to
ing would-open ‘while-the contactor-3| “operating
the *mechanically -opérsted “Inultivle

6P8rs rﬁjg
landitig-tevel-and-contactor37'6
operating - respectively “ih cOKFuRETon ik “ip
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travel at the second and third landing levels
These multiple stop contactors are conventional
in such @ selective collective elevator system ahd
are arranged to be normally open and to mo-
mentarily close as the cage approaches each re-
spective landing, thereby providing that calls
from such landing may be answered.

The operating circuit for the elevator system is
shown in Figure 2 as connected to the apparatus
in Figurel by means of the wires a through m and
LI and L3, and includes the three line wires
Li, 12 and L3 which lead from a conventional
source of electric power, not shown. Incorporated
in the respective line wires are the fuses 40, 41
and 842 which are of heavy amperage and each
may be in the neighborhood.of 100 amperes.
Connected into the circuit between the fuses 40,
&1 and 82 and the fuse 43, in line wire L and
the fuse 44 in line wire L3 is the drive means
comprising a conventional three phase elevator
motor 85. The relay 46 with the normally closed
timer contact 46g¢ and five normally open con-
tacts 46b, 46c, 46d, 46e and 46f conditions the
motor for operation in the “up” direction and
controls the circuits necessary to insure opera-
tion in such direction, while the timer 46a pro-
vides the necessary time delay for making stops
at- the various landings while maintaining the
priority of direction of travel. Similarly the
relay 41 with its normally closed timer coutact
474 and its five normally open contacts 471b, 4Tc,
47d, 67e and 47f conditions the motor for opera-
tion in the “down” direction and controls the
circuits necessary to insure operation in such

direction, while the timer 47a¢ provides the

riecessary time delay for making stops at the
various landings while maintaining the priority
of direction of travel.

The potential relay 48 with its five normally
open contacts 48b, 48¢c, 48d, 48e and 48f and its
one normally closed contact 48a determines the
operation of the motor as well as the operation
of the non-stop timer 49. This non-stop timer
is & conventional timer which functions to hold
the cage at any landing where it has stopped for

a predetermined period of time which may be -

six seconds. Since the timer is conventional it
will not ke described in detail except to say that

when the solenoid 50 is energized it conditions’

the switch 51 for operation to the position other
than that shown in the drawing. However, the
switch does not operate immediately, but only
after the predetermined time lag caused by the
conventional timer motor or other timer ap-
paratus. An operable selective collective elevator
circuit is completed by the stop relay.52 having
one normally closed contact 52a in series in a
circuit controlled by the “up” and “down” relays
48 and 47; by the mechanically operated reset
switches Tia- and Tib; by the mechanically

operated stop switch 58 which is shown inserted

in line wire L.{; and by the mechanically operated
cage door switch 54 and the landing door
switches 55, 56, 57, and 58, one of which is
operated by the door to the elevator shaft at
each landing. Switches 54, 55, 56, 57 and 58
are included in the line on one side of the poten-
tial relay coil 88 so that if any one of such doors
is open it is impossible to energize the potential
relay coil and consequently the motor will not
start. :

The normally. closed mechanically operated
reset switch Tla is connected through wire M to
one side of relay coils 15, 1T and 19 and to-line

wire L, and is in parallel with contact 48¢ of-

10.

15.

20

25

30

45

the potential relay. Such switch is arranged in-
the conventional manner to allow calls to. the

second landing to be registered and held on the

board while the potential relay which determines

the operation of the motor is not energized, and
as the cage approaches the second landing from

either direction the switch Tia momentarily
opens to aliow the cage to respond to the call

Reset switch 11 is similarly connected through

wire K to. one side of relay coils 21, 23 and 25
and is in parallel with potential relay contact.
43b, and operates to allow calls to the third

landing to be registered and held. o

The present invention is incorporated in such

a conventional circuit as heretofore deseribed

in g manner rendering ineffective any actuations

of the landing call means while the cage is

ioaded to the maximum desirable through the

inclusion of the non-stop relay 59 including one

normally open contact 99a¢ and five normally

closed contacts 59b, 59¢, 59d, 59¢ and 597, the

normally open load operated limit switch 60

which may be of the type shown in the appli-

cation of Joseph T. Green filed February 21,

1946, as Serial No. 649,283, and the relay 61 with

its associated normally open spring contact éla

and its normally closed contact 61b. While all

the -contacts associated with each other relay

shown in the drawing are ganged to operate to-
gether when the respective relay coils are ener-.:
gized or deenergized, contacts 6ia and 61b are

arranged to overlap. Thus upon energization

of the relay &1, contact 6la closes before contact

§1b is caused to open by the link §{c¢ for reasons

which will be hereafter described.

The non-stop relay coil 59 is connected at one
side to the line wire Li by the wire 65, and at the.
other side to a parallel circuit, one leg of which
includes the normally open non-stop relay con-
tact 59a and (through the wire 66) the normally
open relay-operated spring contact 6la, and the.
other leg of which includes the wire 67, the nor-
mally open load limit switch 68, and the nor-
mally closed but overlapping contact 61b. These

two ‘legs of the parallel circuit are then con-

nected to line wire 1.3 by the wire 68. Thus-
it will be seen that if the load on the cage in-

" creases-to the point where the load limit switch

50

b5

60

65

75,

60 closes, a circuit will be completed through the
line - wire Li, the wire. 65, the non-stop relay
coil 59, the load limit switch 60, the contact 610,
and the wire 68 to the line wire L3. The non-
stop relay coil 59 will become energized, closing
its associated contacts including contact 58a
which is in the other leg of the parallel circuit.
When the relay 64, which is connected in parallel
with the potential relay 48, becomes energized:
as the circuit responds in answer to an actuation’
of the. control means, the contact §ia will close
before the contact 6ib opens, and the non-stop
relay 59 remains energized, for a circuit is com-
pleted through the second leg of the parallel
circuit before the circuit through the first leg
is broken. Thus it will be seen that my inven-
tion provides a holding circuit which will over=
come any variations or flutter in the load limit
switch ‘due to acceleration or deceleration of the
cage. .
Energization of the non-stop relay coil 59 also
opens the contact 590, thus opening a circuit in-
cluding the wire e and contact 28b of the relay
associated with the fourth landing call means
and rendering such call means ineffective.-
Similarly, contacts 53d and 59f are opened, open-
ing the circuit including the wires 72 and j and-
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the-conbacts associated: with the- third:landing:
call means;. contact: 58¢: is:opened; opening: the:
circuit- including wire i .and:the contacts :asso~..
clated with- the second:landing call . means; and:
contact: 58¢-is-open, opening- a. circuit: including: 5
wire: g -and contact- £30 associated: with: the. first.
landing. call. means. Thus it will:be-seen .that:
eaergization of: such coil 59-will render ineffec-.
tive-all of : the: landing -call . means:while-having-

no effect: upon- the control means- which are: 10:

located in the: cage:.

In:the.drawing thé cage:is assumed to-be-at-
the second landing-and:the cireuit: is: shown-in-
a- condition- where--the -stop- switeh - 63« has- just
beewr elosed: allowing: current: to flow: from.line- 15
wire- Lt through the- wire -§9; the timer: 9; the-
solenoid- 58; the wire: 78, and:the closed contact: -
48a to.the-line: wire: L3; thus. conditioning- the
switch-5i for operation; but:-the -non-interference-
timer - 48:has.net. yeb had: time to-operate- the.og-
switch. 5. Assume- that: a person in:the.cage:
desires-te .go-to -the:fourth landing-and actuates-
the- push-button 2§; and that.thereafter-a: person
onthe third landing actuates.the push button-24.

Tt

to.call the cage-dewn to the third landing, Actu- 95

ation. ofi the push- button- 25 in the. cage: will-
complete-a circuit:from line wire L3 through wire-
Ti; the push button.28, wire--12; the. relay. ceil:
27 wire 13; contactor: 85; and wire 74:te line-wire-
L:i.. Energization’ of relay.coil: 27. will closs its- g
associated-contacts: 27¢ and 21b; and the contaet:
2%a will :act. as a.holding circuit .around the push
butten 26 so .that momentary actuation of ‘such
pusk: . button is-all-that-is required. As:soon as
the timer 49 moves the switch 5{ to the position 55
other. than.that shown in.the drawing- (as; for
example;: six- seconds .after stop-switeh- 53 was:
clesed), a.cireuit is also completed. from line-
wire: L3> through  now. closed  contact: 21b; wires:
¥5.and d; timer contact 41e, wire 18, “up” relay. 40
coil 46; wires 7T.and 78, the timer switeh 5i; wire.
79; and the closed contact 52a to the line wireTil.:
Energization-of the: “up’ relay.coil 46 :will close
its . associated: contacts £6b,. 48c, 46d, 46e, and:

46f. Thus closed contact 48b with its:associated  45:

leads. 89:and 81 now acts as a.holding circuit:
around-the timer switch 5!, and closed contacts:
46e and .48f: which .are in series with respective:
windings.of the -motor through the wires-82:and:

83, condition the motor to run-in the up direc- .50

tion. Closure of contact 48¢, which is-in .series.
with the coil of:the potential relay: 48~ through-
the-lead 84 completes a .circuit from line wire-I:3:
through lead- 85 through said: contact; through-

lead: 84 including: the door switches 54, 55; 56, g5:

61, and :58, and through the-potential relay - coil
48:t0-line wire L. = Energization-of the, potential
relay-coil closes contacts 48d, 43¢ and-487-thus:
completing :circuits to.the motor from .each line:

wire, and the motor runs-in the up direction. 60

Energizstion of such.coil. also closes: contacts:
48c-and 48b thus forming holding civcuits around :
the reset switches 7ie and 71b-so that calls.re-.
lating:to: the-second -and:third landings will be-
retained: when- the -cage goes by suchlandings- 65
with. a;.consequent momentary opening of such:
reset switches.. Also-contact 48g.is opened; thus.
opening the lead 76 and breaking the circuit to-
the :solenoid- 50z and : allowing the - switeh- 51 to
return to-the position shown in the drawing:and: 70:
the non-interference timer:49-to reset itself.
The:cage; will . proceed up. to. the. fourth land-.
ing:and-will not-stop on its-upward. trip-in re~.
sponse to.the: actuation-of push- button- 24, for:
sueh push-bution :will only -act:to .callithe: cage- 75

8

down- to-such- landing, although: closures of: the:
contact:48b-will insure.that:suck: call is not:lost;
butiis.accumulated despite:-the fact-that the.reset:
switeh: Tib: momentarily. opens.:as:the . cage .goes
by the landing. When the cage has reaghed the.
fourth landing the contactor 35 will be mechani--
cally opened:in.the: conventional manner; open-.
ing:-the -connection:between:the: leads: 13:.and 14

and- breaking : the.circuit: te::the. relay 21, and
when:this:relay becomes. deenergized contact: 215
opens, opening: the-lead T8.and breaking the ciz-.
cuit: te. the: “up?- relay. 46: and: consequently:
(through:the: contact:46e) . to. the potential :relay:
48: The-resulting  closure : of‘ the: cantact - 48g:
energizess the:- solenoid . 50- and - the- timer again:
(after the predetermined-delay) moves theswitch:
§i:to.its other: position:and the cage:is:ready:
to:respond: to any accumulated:calls. The earlier:
actuation: of. the: push: button 28 now: becomes:
effective to- calt the cage down: to-the third:land--
ing: in the- following. manner:  energization- of;
the-relay:-coil, 25 upon:the - earlier actuation.of:
the push:button has- closed: the:four.relay. cons.
tacts 2%q;.25b, 25¢ and 25d; and.contact 25a-
has. fermed: a hoelding. cireuit' around: the:push.
button 25. A-circuit:is now completed-fromy line:
wire, L -through wire. 86-non-step relay. contact:
89¢; leads Av.and 87, contact 25b, lead 88; closed.
contactor &% (which . closed  mechanically- when:

.. the-cage moved-above the third landing) , wire ¢,

timer contact: 460, lead. §9, “down” relay. coil,
41, leads.98 and 18; timer switch 51, lead 19; and.
stop relay. contaet 52a-.to.-line. wire .. Ener-.
gization: of the.““down” relay coil 47, results.in.,
closure. of:contacts §7e and 47f to-condition the.
motor for.operation. in the “down” direction, and
alse. results; in. closure-of .contact 47e which is -im
series with the potential relay. 48 through leads.
86, 81, and 84, thus completing. a cireuit through
such contact leads, and door:switches-and the po- .
tential relay. Energization of the potential re-.
lay .operates the motor and deenergizes the sole-
noid: 50. to. reset. the non-interference. timer in,
the same manner as heretofore explained.

The. cage proceeds down .to. the. third landing;
and . when it approaches -the. third . landing. the-
mechanically operated multiple stop contactor 31.
closes, thus completing - a., circuit. leading. from..
line wire L3 through lead 83; non-stop relay con-
tacts 594 and 597, lead J, closed contact 25c;.
leads 42 and 83, contactor. 31, lead. a, closed con-.
tact 47d, lead 94, and stop. relay -52. te line wire.
Li. Contact, K 52¢ opens. upon energization . of.
thie relay §2, and since such contact is.in series.
with the “down’” relay.coil, 47.(through the leads.
79_and 81 and the contact 41B), such:coil-is,
deenergized, opening. contact. 4¥c which.is im.
series. with the potential .relay, 48; and shutting.
off _the motor, This action.did :nof take: place.-
when .the cage passed the:third landing in -the.
up. direction beeause.the then-open: “down” relay:
contact. 47d- prevented the .completion-of-a;. cire.
cuit:upon the.momentary closing of-contagtor-31.

At this point the selective action of the: timer:
contacts.46q and 47 may: be: clearly: seen.. Timer:
contact. 46¢ is; opened .upon energization :of ‘the.
“up? relay coil. 48; but-is: closed: through: the -
action of the conventional timer mechanism 46g’-
upon-deenergization of such-coil.and after a:cer--
tain predetermined delay: which: may be.eight:
seconds. Such contact is in series with. the-
“down’’ relay-coil:41:-through.the lead 8. Ths
timer conftact 47a-iscoperated in the same man-.
ner:from: the. “down*” relay-coil 47 and is.wired*
insseries:with the.“up’ relay.coil 46 fhrough the-
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1ead 16. ‘Thus it will be seen that at the present
point in the operation-of the elevator system,
until the pre-determined delay has expired it is
impossible to energize the “up” coil because the
timer ¢ontact 47¢ in series with such coil is open.
Thus if a passenger enters the elevator on the
third landing and presses the push button {9
to go down to the first landing, such down call
will obtain priority over a call from the push
button 28 on the fourth landing provided the
down call was made before the time delay expired
and the timer contact 47a closed. :

The operation of my improved load limit con-
trol in such an elevator system as has been here-
tofore described is both simple and effective. As-
sume that enough of a load is placed on the eleva-
tor at the third floor to close the load limit switch
60, energizing the non-stop relay 59 as hereto-
fore described, that the push button % in- the

cage is actuated to take the cage ‘to the first
landing, and that:the push button 8 at the
second landing is also actuated to call the cage
- down to the second landing. Actuation of the
push button 0 will start the cage down in the
manner heretofore described, & circuit being com-
pleted from line wire L3 through closed contact
1ib, leads 95 and ¢, timer contact 46a, lead 839,
“down” relay coil 41, lead 80, lead T8, the timer
switeh 51, .lead 79, and the stop relay contact
52a, to line wire Li. Energization of the coil 41
wilt act to energize the potential relay 48 and
the motor in the manner heretofore described.
However, the actuation of the push button 18
from the landing will bé rendered ineffective so

that the cage will not stop at the second land- 33

ing to take on any greater load while it is loaded
to the maximum desirable, for when the contact
47c is closed upon energization of fhe-coil- 471
a, circuit will be completed from line wire L3,
lead 96, through such contact, through leads 81
and 84 and the door switches, and through wire
87 and the relay 61 which is in- parallel with
the relay coil 48 and becomes energized when-
ever the potential relay 48 becomes energized,
and the -overlapping contacts 6ia and 6{b will
close and open respectively. Since contact €la
closes -before contact 61b opens, and since the
non-stop relay coil 59 was energized at the time
the load limit switch 60 was closed, contact 89¢
is also closed and the non-stop relay coil 59
will remain energized through-the circuit from’
line wire L, lead 65, through the relay coil 89,
through closed contact lead 58%a, lead 68, and
through closed contact 6la¢ and lead €8 to line
wire 3. Energization of the non-stop relay coil
59 has opened the contact §8d thus opening the
wire k and breaking the circuit between line wire
1.3 and the now closed contact 18b, rendering
the call means ineffective. In the same manner
contact .59b will open and open-the wire e -thus
breaking the circuit between line wire L2 and
the contact 28 which is utilized o call the cage
up to the fourth landing, and the contact 5%c
will open, opening the connection between wires
f and ¢ to break the circuit including the con-
tact [3b which is utilized to call the cage down
to the first landing. It will be readily seen that
such a load limit control will permit the oper-
ation of the cage in response to calls originating
from the cage but will render ineffective all calls
originating  from the landings. It will also be
seen that an additional load limit switch opera-
tive under a greater load than switch §3 may
be incorperated in the manner disclosed in the
prior Matthews application, Serial No. 649,249,
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‘now.abandoned, in: order-to forestall operation of

the elevator ‘system: upon exceeding a predeter-

‘mined load -greater than the load required to

actuate switch 60.7 7' 5~

“While I have shown and des-ci'i»bed‘cl:ertavin em-

‘bodiments ‘of my invention, it is to'be understood
that it ' is ' capable- of - many. modifications.

Changes, therefore;:in ‘the construction and ar-
rangement: may be made without departing from
the spirit:and scope of the invention, as disclosed
in the appended claims.. «./-0.c o0 2

< I elaim:- ¢ LS

+ 1. In anelevator systeﬁa"» adapted to opefate

between o plurality: of landings and including a
cage.and drive:means therefor, an operating cir-

-cuit;:including? operating . means for determining

the. operation of: the: drive. means, said operating
means . comprising control.means operable from
the cage for selecting the landings at which the
drive ‘means: will stop. the cage, and call means
operable:from-a plurality:of the landings for call-
ing the cage-to such landings, both such -operat-
ing means jbeing: operable to initiate “operation
of-said drive means; and:switch means movable
between two positions in accordance with the load
on" the-cage, sald -switch means: being. so- con-
nected as. to render said call means ineffective
‘while the cage.is loaded- to the maximum de-
girable, .0 Sl el e T e

2. In .an elevator system adapted to operate
between a plurality of landings and including a
cage - and - reversible . drive means - therefor, -an
operating circuit, including: conditioning means
for determining the direction of operation of the
drive means; operating.-means. for _determining
the operation of said-drive means, such operating
means-being connected in a circuit. selectively
operable to.actuate the: conditioning means. for
up or down.operation.of the drive means, and
such-operating means comprising control means
operable from. the cage-for selecting the landings
at.which the drive means will:stop the cage, and
call means operable from each.of the landings for
calling the cage to.such landings; and mechani-
cally: actuated switch means . movable between
two positions.in accordance with the load on the
cage, said switch means being so connected as to
render said call means ineffective while the cage
is loaded: to the maximum desirable. O

3. In an elevator system_ adapted to operate
between. a plurality .of landings and including a
cage and drive means therefor; an operating cir-
cuit, including: operating means. for initiating
operation of  the .drive- means, said operating
means comprising control means operable from
the cage for selecting-the landings at which the-
drive. means_will stop-the cage, and call means
operabie from more than one of said landings for
calling _the.. cage -to. . such ‘1landings; . collecting
means adapted to accumulate a plurality of actu-
ations. of said -control means and call - means,
whereby the drive means stop the cage in re-
sponse to each such actuation regardless of the
number and. sequence of actuations; and me-
chanically actuated switch means movable be-
tween two positions in accordance with the load
on any portion of the cage, said switch means
being so connected as to render said call means
ineffective while the cage is loaded to the maxi-
mum desirable.

4. In an automatic elevator system adapted fo
serve more than two landings and including a
cage and drive means therefor, an operating cir-
cuit including: relay actuated operating means
for determining the operation of the drive means,
said operating means comprising control means
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operable- from:the: cage: tb: energize- o relay: for
selecting the landings af which:the-drives means
will-stop: the:cage,: fitst call. means: operable:from
each landing except the lowertnosts landing: to
energizeé-a rela¥ for’ calling: the: cage-to edich:re-
spective- landing: fréom: the- down: direction; and
-second- ¢all: means: operable: from. each: landing
except: the: uppermost: ldnding: te: energize- a. res-
lay for calling! thercige: ta:each:respective:landing
from:the: up- direction; collecting: means: adapted
to accumulate a plurality: of actitations: of said
control means and said first and second: call
mesns; whereby the: drive: mesxns: ston: the cage
in’ resporise’ ¢ excl: such: sotimtion. regardiess
of the:number and:séquenice:of: actuations; select-
ing: means: for corrollirig; the: drive: mesns: to
make stopsiint resporise tor actuations of: sgid: first
and: second call: means ity the ordeir in:which: the
cage’ redches the lanidings: in: edeh  direction: of
travel; and riechanieslly actated: switch: means
movable between: two positiomsin dceordarice with
the: logid: onli tlie: cage;. saitl switeh niesnis: being so
connected as tol reriday said first and seeond eall
nieans: ineffective: while tie cdge is londed: tos the
maxifam desipable. :

5. T dni: datomgtic: elevator systemt: sdapted: to
serve more: thar twe landines and including a
cage grid- reversible: ditwe medns therefor, an
operating circuit, including: conditioning. miedns
for' determining the direction 6 operation: of. the

for initiating the opera¥ibn of the drive: medns:
such operating iéans: Beifig: adupted to selec-
tively actuate the- coniditivning medns for vp: or
down operatior of tfie: arive mrenns, arid such: op-
erating mesns’ cOwprisiig covtrol Megns eperable
from the cage 16 energie: & ¥elhy for selecting
the landings at which the: drive rieafis will stop
the cage, first: eéall medns operable fFom. éxch
landing execept the fowerthost: landifie o eftergize
g relay for c¢alliig the cage to eadh respeetive
landing from the down ditfeetion, and Second: call
rieanis operable frovi eudk Maviding exeept the
upperiost landitig to- ehérglize & refay for calling
the cdage to edck respective Ieading fronr the tup
direction; collécting means adapted to accaniv-
late a plurdlity of actuations of said control
niedans and safd first: and second eall medns,
whereby the d¥ive miedns stop the éage iy re-

sponse to- edck stieh détitation regurdiess of the

nuniber and Sediidhics of ackustions; selecting
meéaiis for confrolking the drvive means to make
stops in resporise to acttations of safd Mrst and
second call meaits i the order it which the
cage reachies the Fandings i éach direction of
travel; and mechanicalfy actuated switcl nieans
movable betiweéen two positions in accordance
with the load on amiy poviiott of the cage, said
swifch meafis beffie s& cotittected ag to render
Said first and sceond eall ineans ineffective while
the cage i Jodded fo the maximinm desirable.
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6.. In. an -elevator systemr adapted: to operate
between  a plurality’ of landings and including: a
cage: and- drive means: therefor; an: opersting
cireuit, including: operating: means for deter-
mining the. operation. of: the: drive- means, said
operating’ means. comprising. control means op=
erable from. the cage and: call means: operable
from: at-least-one- of- said. landings: first switch
means movable between- two: positions solely: in
accordance with the-load on the cage, said switch
means being so-connected- as to render said eall
means ineffective. while the cage is: loaded: to
the- maximum desirable; and second switch
means-movable between: two- positions: in: accord-
ance with. the load. on: the: cage;, said: second
switch: means being operable: solely as a function
of a load greater than required-to operate. said
first- switch: means, and being so connected: as to
forestall .operation of the-drive: means while: the
cage is‘overloaded.- o .

7. In an automatic elevator system adapted to
serve- a» plurality of landings and including: a

cagerand drive'means: therefor, an. operating cir-

cuit including: relay: actuated.operating means:for
initiating: the: operation of the drive means, said
operating means: comprising: control. means: op-
erable- from: the cage for selecting the landings
at which: thie drive means will stop the cage, and
call means operable from each: landing for calling
the cage to eachy respective. landing; collecting
means adapted to accumulate g plurality: of
actuations of said control: mesns and call means,
whereby the drive means stop the cage: in: re-
sponse tor each such actuation regardless of the
number: and sequence of actuations; frst
mechanically actuated switch meany niovable be-
tween. two positions solely in accordance with
the load on the cage; said: switch means being
50° connected as to render said call meazns in-
effective while the cage isloaded to the maximun
desirable; and seccnd mechanically - actuated
switch. means movable betweenr two posi~
tiens solely in aceordance with the load on
the eage; said second switch mesns being op-
erated similarly to said: first switch means, but
as a funetion of a load greater than required to
operate said first switch. means, ang said second
switch means being so connected as to favestall
operation. of the drive means while the cage is
overloaded. )
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