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This invention relates to control apparatus for
electric elevators.

While apparatus embodying the invention is
capable of use in elevator control systems of va-

8 rious types, the same is particularly applicable to
control systems of the character disclosed in the
co-pending application of Edwin W, Seeger, Se-
rial No. 460,951, filed June 13, 1930.

In the control system disclosed in said appli-

10 cation the landing doors are provided with lock-

- ing devices, each of which has a control switch
associated therewith. Said control switches pre-
vent starting of the driving motor unless all of
the landing doors are locked in closed position

18 by their respective locking devices, and each of

- said control switches is also adapted to effect
stopping of the driving motor upon release of its
associated locking device. The several lock-
ing devices are controlled by a cam mounted upon

20 the elevator car and during movement of the car
to a selected landing said cam is held in a re-
tracted position until the elevator car approaches
the selected landing, whereupon the driving mo-
tor is slowed down and the cam is permitted

25 to move to a projected position. The cam then
acts during final movement of the elevator car
into a position opposite the selected landing to
operate the locking device at such landing and
thereby stop the driving motor and unlock the

30 associated landing door.

In order to effect accurate stopping of the ele-
vator car in positions level with the various land-
ings it is necessary to adjust the points at which
the retiring cam operates the locking devices to

35 suit the degree of coasting which occurs upon
opening of the control switches associated with
said devices.

The present invention has among its objects
to provide an improved mechanism for operating

40 the locking devices in systems of the aforesaid
character which is adjustable to insure stopping
of the elevator car in positions level with the va-
rious landings. .

Another object is to provide improved means

45 for operating the retiring cam in elevator systems
of the aforesaid character.

The objects and advantages of the invention
will be more specifically explained in connection
with the accompanying drawings which illustrate

50 one embodiment thereof.

In the drawings,

Figure 1 is a side elevational view of an eleva-
tor control device having a cam operated mecha-
nism. associated therewith which embodies cer-

55 tain features of the invention.

ot

(CI. 187—29)

Fig. 2 is a view similar to Fig. I, illustrating
the operating mechanism in another position.

Fig. 3 is a front elevational view of the op-
erating mechanism shown in Fig, 1.

Fig. 4 is a front elevational view of one form
of control device with which the operating mech-~
anism shown in Fig. 1 may be used.

Fig. 5 is a detail sectional view taken on lines
5—5 of Fig, 4.

Fig. 6 is a side elevational view of the operat-
ing mechanism for the cam shown in PFig. 1.

Fig. 7 is a front elevational view of the operat-
ing mechanism shown in Fig. 6, and

Fig. 8 is a detail sectional view of one of the
operating parts of the cam operating mecha-
nism.

Referring to Fig. 1, the same illustrates a door
locking device 1 to be operated by cam 2 asso-
ciated with the elevator car. 'The locking de-
vice 1 may be of any desired type, as for ex-
ample that shown in Fig. 4, and it is assumed
that one of such devices is associated with each
of the landing doors. It-is also assumed that
during movement of the elevator car to a selected
landing the cam 2 is held in a retracted posi-
tion until the elevator car approaches such land-
ing, whereupon the cam is moved. to a projected
position wherein the same is adapted to release
the associated locking device during final move-
ment of the elevator car info a position opposite
the selected landing.

The locking device illustrated in Fig. 4 in-
cludes a casing 10 adapted to be secured to the
jamb of a landing door, and a horizontal bar
11 movable within an opening in said casing and
adapted to be fixed to the landing door. Bar 11
has a hook projection 12 on the end thereof, and
as the landing door closes said projection moves
into a recess 13 formed in a tumbler 14 ro-
tatably mounted upon a pin 15 fixed to casing
10. A locking member 16 is rotatably mounted
upon & pin 17 fixed to casing 10 and said lock-
ing member is provided with a projection 18
which cooperates with a projection 19 on the
upper side of tumbler 14. Locking member 16
is biased by gravity towards tumbler 14, and as
is apparent when said locking member is in the
position illustrated by full lines tumbler 14 Is
locked against. counterclockwise movement to
thereby lock the landing door by preventing with-
drawal of bar 11. Upon upward movement of
locking member 16 to its dotted line position the
tumbler 14 is released and the same is then ro-
tatable in a counterclockwise direction to per-
mit opening of the landing door. Upon open-
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> roller is arranged to be engaged by cam

2
ing of the landing door the projection 19 on
tumbler 14 moves under projection 18 on locking
member 16 and said locking member is thus held
in its dotted line position pending reclosure of
the landing door. Locking member 16 is adapted
to be moved upwardly from- its full line position
to its dotted line position by a lever 20 fixed {0 a
shaft 21 which is rotatably mounted in bearings
provided in opposite walls of enclosing casing
10. As shown in Fig. 5 locking member 16 has-a
cam surface 22 on the under side thereof to be
engaged by the free end of lever 20, and upon
movement of said lever in a counterclockwise di-

rection from the full line positioil-illustrated in-

Fig. 5 locking member 16 is'moved upwardly into
its released position.

Tocking member 16 has an insulated bridg-
ing contact 23 fixed theretc which cooperates
with a pair of stationary contacts' 24, one' of
which is illustrated in Fig. 4. Contacts 24 are
mounted upon an insulating block 25 fifed to
casing 10, and the bridging contact 23 engages
said stationary contacts wheun locking member
16 occupies its locking position, and upon move-
ment of said 1ockmg member to its reieased po-
sition said bridging contact disengages said sta-
tionary contacts.

In systems employing a locking device of the
character above described it-is desirgble to pro~
vide for adjustment of the points at which the
retiring cam 2 is adapted to operate the shaft
21 without varla,tlon in the angular movement
of said-shaft by said cam. 'The oper ating mech-
anism-employed for this purpose includes a pair
of parallel levers 25 and 26 of eqgual length, the
former being fixed- to shaft 21 and the latter

being rotatably mounted upon a shaft 27 fixed

to- casing 10. Shaft 27 is arranged so that the
axis thereof . is parallel to the axis of shaft
21 and Vertlcany alined therewith, and the free
ends of levers: 25 and 28 -are pivotally secured
toa link 28 at points 29 and 30. Link 28 car-
ries a pair of rollers 31- and 32 which are ar-
ranged on opposme sides thereof and the former
2 dur-
ing upward movement of the elevator car, whﬂe
the latter roller is arranged to be engaged by
said cam during -downward mocvement of the ele-
vator car.. Each of the rollers 31 and. 32 is ro-
tatably mounted upon a pin 33, and said pins
are adjustable within a vertical slot 34 in link
28 and are secured to said link by nuts 35.

As is apparent from Fig. 1, the weight of arms
25 and 26 and the parts carried. thereby tends
to rotate shaft 21 in & counterclockwise direc-
tion, and rotation of said shaft in opposite di-
rections-is limited by a forked member 38 which
cooperates with an eccentric stop 39 fixed to
casing 19 by a bolt 40. As is apparent from Fig.
1, variation of the angular position of stop 40
varies the angular position at. which shaft 21
is normally held by its -associated operating
mechanism, and in. practice the stop 40 is so
adjusted that arm- 20. engages cam surface 22
on-locking member 16 immediately upon move-
ment of shaft 21 oul of normal position.

Arm 25 is secured to shaft 21 through the
medium of a-lever 42. which is. fixed against ro-
tation on said shaft and: is adjustable axially
thereon. Lever 42 is provided with a slotted
opening 44 adjacent the end thereof for re-
ceiving s bolt 45 fixed to arm 25 and by loosen-
ing said bolt the normal angular position of said
arm can be varied to suit the position of cam
2. In this connection it should be noted that
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vertical adjustment of rollers 31 and 32 on link
28 does not vary the range of movement of
shait 21 by cam 2.

Referring now to Figs. 6, 7 and 8, the same
illustrate the means employed for effecting op-
erafion of cam 2. Cam 2 is supported by a
plate 50 -having bolts 51 associated therewith for
securing the same to the elevator car. Cam 2
has a bracket 52 secured to the rear face thereof
by screws 53 and the same is supported from
a pivot pin 54 fixed to plate 50 through the
medinm of a lever 55, the upper end of said
lever being rotatable upon said pin and the lower
end thereof being pivetally secured to the upper
end of bracket 52 by a pin 56. Cam 2 is biased
to move towards the right by a coil spring 57
which is held under compression between bracket
52 and an angle bracket 58 fixed to plate 50.
A pair of toggles 59 and 60 are provided for
moving cam 2 towards the left against the action
of spring 57, said toggles being of the same
dimensions and being connected intermediate
their ends by a link 61, The left hand end of
toggle 69 is pivotally secured to a pin 62 fixed

to plate 59 while the right hand end thereof is-

pivotally secured to the pin 58. The left hand
end of toggle 59 is pivotally secured to a pin
63 carried by a bracket 64 fixed to bracket 58
while the right hdnd end thereof is pivotally
secured to a pin 65 mounted upon the lower
end of bracket 52. The toggles 58 and 60 tend
to move downwardly by gravity and such move-
ment is limited by a cooperating stop 66 fixed to
plate 50. As shown by full lines in Fig. 1 stop
66 is arranged to permit movement of the links
of said toggles slightly below their horizontal
positions.

The toggles 59 and 60 are thus normally held
in positions wherein the same are adapted to

lock cain 2 against movement towards the left |

from the projected position illustrated by full
lines, and as is apparent lever 55 serves {o hold
said cam against longitudinal movement., How-
ever, upon upward meovement of the toggles 59

and 60 lever 55 swings towards the left and’

cam 2 is moved to a retracted position indicated
by dotted lines against the action of spring 5%.

Toggles 59 and 60 are adapted to be moved
upwardly to effect retraction of cam 2 by a
motor 70 which is mounted upon a plate 71 fixed
to the upper end of plate 50. Motor 70 has
a crank 72 fixed to the shaft thereof and said
crank is connected to the toggles 59 and 60
through the medium of a chain 73 and a turn

buckle device 74. As shown in Figs. 7 and 8, =:

crank 72 is provided with spaced side plates
75—75 which are connected by a lug 76 and the
chain 73 is arranged between said side plates
and is connected thereto by a pin 77. The side
plates 75 are provided with projections 78, and
as shown in Fig. 6 said projections ave adapted
to engage a stop 79 fixed to plate 71 to limit
rotation of motor 79 in a clockwise direction
when the same is deenergized.

The crank 72 normally occupies the position
shown in Fig. 6 and upon energization of motor
70 the same rotates in a counterclockwise direc-
tion. - Upon rotation of crank 72 in this direc-
tion the chain 73 is wound upon lug 76 to move
the toggles 59 and 66 upwardly for retraction
of cam 2. As is apparent from Fig. 6 the power
required to effect upward movement of the tog-
gles 59 and 60 increases as the cam 2 moves
from its projected position towards its retracted
position. In practice it is desirable to maintain
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the load upon motor 70 substantially constant
daring cam retracting - operations, and for this
purpose the-lug 76 of crank 72 is shdped -as
shown in Fig. 8 to increase the -effective pull
of said motor upon the toggles 59 and 60 as the
latter move upwardly.

* In connection with the foregoing it should be
noted that the aforedescribed operating mecha-
nism is not limited to use in systems of the char-
acter hereinbefore mentioned but is capable of
being used in elevator systems of various other
types. : o

What I claim as new and desire to secure by
Letters Patent is:- .

1. In a control mechanism for electric eleva-
tors, the combination with a cam element for
mounting upon an elevator car, of means for
supporting said element against vertical move-
ment with respect to the elevator car, and op-
erating means for said element including a toggle
mechanism operable to move said element later-
ally to effect projection and retraction thereof
with respect to the elevator car.

2. In a control mechanism for electric eleva-
tors, the combination with a cam element for
mounting upon an elevator car, of means for
supporting said element against vertical move-
ment with respect to the elevator car, and op-
erating means for said element including a pair
of toggles arranged to maintain said element
in a vertical position and operable to move the
same laterally to effect projection and retraction
thereof with respect to the elevator car.

3. In s control mechanism for electric eleva-
tors, the combination with a cam element for
mounting upon an elevator car, of a pivoted
lever for supporting said element and for hold-
ing the same against vertical movement with
respect to the elevator car, and operating means
for said element including a pair of toggles ar-
ranged to maintain said element in a vertical
position and operable to move the same lat-
erally to effect projection and retraction thereof
with respect to the elevator car, said toggles
being normally positioned to lock said cam ele-
ment in a projected position.

4, In a conirol mechanism for electric eleva-
tors, the combination with a cam element to be
mounted upon the elevator car, of a pivoted mem-
her adapted to swing in a vertical plane and sup-
perting caid cam element, a toggle mechanism
operable to swing said cam element laterally to
effect projection and retraction thereof, said tog-
gle mechanism being adapted to normally lock
said cam element in a projected position, an elec-
tro-responsive device for operating said toggle
mechanism to effect retraction of said cam ele-
ment and an operating connection between said
operating device and said toggle mechanism.

5. In a control mechanism for electric eleva-
tors, the combination with a cam element to be
mounted upon the elevator car, of a lever adapted
to swing in a vertical plane and supporting said
cam element, a pair of toggles associated with
said cam element and adapted to normally lock
said cam element in a projected position, a spring
tending to move said element towards its pro-
jected positionn, and electromagnetic means for
operating said toggles to effect movement of said
cam element into a retracted position against the
action of said spring.

6. in a contrel mechanism for electric elevators,
the combination with a cam element to be mount-
ed upon the elevator car, said element being biased
to a projected position, of a toggle mechanism

3

associated with said element and adapted to nor-
mally lock the same in its projected position, said
mechanism being operable to effect movement of
said cam element to a retracted position, an op~

erating motor associated with said toggle mech-

anism and adapted when energized to move said
cam element to its retracted position, a crank fixed
to the shaft of said motor and a flexible connec-
tion between said crank and said toggle mech-
anism.

7. In a conirol mechanism for electric -eleva-
tors, the combination with a cain element to be
mounted upon the elevator car, said cam element
being biasad to a projected position, of a toggle
mechanism asgsociated with said- element and
adapted to normally lock the same in its project-
ed position, a motor for operating said toggle
mechanism to move said cam element into a re-
tracted position, a crank fixed to the shaft of said
motor, and an operating connection between said
crank and said tcggle mechanism, said crank be-
ing adapted to maintain the load on said motor
substantially constant during movement of said
cam element into its retracted position.

8..In a control mechanism for electric eleva-
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tors, the combination with a cam element to be -

mounted upon the elevator car, said cam element
being biased to a projected position, a toggle mech-
anism associated with said element and adapted
to normally lock the same in a projected position,
a motor adapted to operate said toggle mecha-
nism to move said cam slement to a retracted po-
sition, a crank member fixed to the shaft of said
motor, a flexible connection hetween said crank
and said toggle mechanism and adapted to be
wound upon said erank to effect operation of said
toggle mechanism, said crank member including
means to maintain the load on said motor sub-
stantially constant during movement of said cam
element to its retracted position.

9. In a control mechanism for eleciric eleva~
tors, in combination, a cam associated with the
elevator car and a landing door locking device
having a pair of operating parts associated there-
with each engageable by said cam to effect re-
lease of said locking device, said operating parts
being vertically spaced to provide for engagement
of said cam with one of said operating parts in
advance of the other during operation of the ele-
vator car in one direction, and for engagement
of said cam with said latter cperating part in ad-
vance of said former operating part during oper-
ation of the elevator car in an opposite direction.

10. In a control mechanism for electric eleva-

tors, the combination with a control device, in- |
L

cluding a rotatable operating shait, of an operat-
ing mechanism for said device fo be actuated by
a cam element mounted upon the elevator car,
said mechanism including a pair of rotatable

arms associated with said device, said arms being |,

of equal length, and heing arranged in a parallel
relation, and one of the same being fixed to the
operating shaft of said device, a vertically ar-
ranged link pivotally connected to the free ends
of said arms and a roller mounted upon said link
to be engaged by the cam mounted upen the ele-
vator car, said roller being adjustable longitudi-
nally with respect to said link. )

11. In a control mechanism for electric eleva-
tors, the combination with a control device hav-
ing a rotatable operating shaft, of an operating
mechanism for said device to be actuated by a cam
element mounted upon the elevator car, said op-
erating mechanism including a pair of rotatable
arms associated with said device, said arms being
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of equal length and being arranged:in:a- parallel
relation, and one of the same being fixed: to the
operating shaft of said device, a-vertically-ar-
ranged link pivotally connected to the free ends
of said arms, and & pair of rollers-adjustable: lon-
gitudinally with respect to: said link, one- of said
rollers to be-engaged by the cam element mounted
upon the elevator car during-upward movement
of the elevator car, and the other to be engaged
by the cam element during downward movement
of the elevator car.

12, In a control mechanism for electric eleva-
tors, in combination, a-cam associated with the:el-
evator car and a landing door locking device hav-
ing a pair of operating parts associated .there-

1;044;482

with.each-engageable-by said cam to.effect release
ofsaid-locking.device; said operating. parts being
vertically spaced to. provide: for engagement of
said cam: with .one of said operating parts in ad-
vance: of sthe other during.operation of the eleva-
tor car in one direction and-for engagement of
said :-cam: with: said latter operating part in ad-
vance-of said.former operating.part during opera-
tien-of the-elevator.car in an opposite direction,
eachof said operating parts being. adjustable ver-
tically with-respect to said locking device to vary
the points at which said device is actuated by
said cam.
RICHARD :B.. HUNTER.
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