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'UNITED STATES

© 1,937,029 ST
ELEVATOR DOOR OPERATING ‘MECHANISM . -
; Long Beach, N. Y., as-.
signier, by mesne assignments,

Elcciric Elevator Company, Chicago,.
corporation of Iliincis :

Harold V. McCormicek,

PATENT OFFICE

to Westinghouse: . .
., a-

" Application June 13, 1929. Serial No, 370,554 Tl
~ ‘ 9 Claims. (CL 187—52) .~

This - invention relates 6 improvements in
mechanism for opening and closing elevator doors
and analegous devices. - The various features of
invention are specifically disclosed -in the form
of an apparatus comprising an electrically-con-
trolied motor mounted on an elevator: car and
connections whereby said motor may open and
close the deors of the slevator as well as the doors
at the various landings of the elevator shaft in
which the car travels. E

Among the several objects of the invention the
following may be meénticned as of importance:

To provide a single ope’rating’device'on a car
having means for sutomatically causing said de-
vice to open a door when the car is at a landing,
manually-controlled means whereby said device
may be caused to close the door, and means con-
nected with said device whereby it .may be auto-
matically conditioned for a door-clesing or a dcor-
opening operation as the door is ‘opened and
closed. ) o e

To provide a dcor-closing mechanism of which
the efective ciosing force may be -reduced after
a closing movement has been initiated. e ‘

To provide a door-closing mechanism which will
hecome ausomatically reversed if the door is-sub-
jected . to an abnormal resistance when partly
closed, whereby the door will be automatically re-
opened. ) - :

To provide a door-operating mechanism com-’

prising &

driving crank having a primary motor

conmected therewith and a secondary spring mo-.

tor so connected with said crank as to be caused
to store energy during an initial door-opening or
door-closing movement and to restore such en-
ergy to the crank during the completion of a door-
opening or door-closing movement,

To provide & door-operating mechanism having

a crank and a. cushion or buffer so connected

with said ¢rank as to tend to gradually check its
movement at the end cf either a door-closing or
a door-opening operation of the mechanism.
To provide a door-operating mechanism having
a driving crank and a pitman connecting said

erank with a door opening and closing device, the

relative dispositicn and ranges of movement of the
parts of the mechanism being such that the
crank-connected end of said pitman will move
substantially at. right angles to. its longitudinal
axis at the beginning and at the end of either a
door-opening or a door-closing operation of the

mechanism, and wiill move substantially parallel.

with its-longitudineal axis when the erank is sub-
stantially midway between the beginning and end
of a door-opening or door-closing moverment.

"additional door-opening

T6 provide a door-operating mechanism having -
the above-described connection betwéen a driving
crank and & dooropening and closing device in
combination with the aboveidescribed éonnection -
petween said crank and a spring motor, or between 60
said crank and a cushion or buffer, or. in combi- -
nation with such a spring motor and buffer ‘com-
bined. - ) N

Toprovide a door-operating mechanism having -
a primary motor and a, secondary spring motor. 65
of the above-described character in combination _
with means whereby the primary motor may be. .
rendered passive after it has initiated: a: door= .
opening or & docr-closing movement and after
ithas stored’ sufficient energy in the spring-motor 70
to insure the completion of the door-opening or .
door-clositig movernent of the mechanisin after.
the primary motor has been rendered ineffective.
_"To ‘providé-an elevator car ‘operating device:
comprising a driving mechanism.on the car, a 76
door opening and closing “device at a landing,
and & coupling comprising parts of said mecha-

nism and device adapted to be brought into: co- -
operative relation as the car moves to the land-
ing, the parts of said coupling being so disposed 80.-
that the working clearance by which they are -
separated will be materially reduced during an:

' ‘movement and will re-"
main substantially ‘constant fhroughout the re-
mainder of the movement, so that the: backlash 85
will be reduced to & minimum at the time wien
the door-operating echanism changes over
from an accelerating mechanism t0-a retarding ° .
meéchanism, B

o provide an elévator car- door  operating 80
mechanism comprising .a driving: mechanism on

the car, a dobr-Qpteating"device'at the landing,

and a coupling comprising parts of said driving
mechanistn and operating device adapted to be
brought into cooperative relation. as’ the car 9
moves: to a landing, one of said coupling ele-
ments being.so mounted as tobe capable of being
deflected in -a_direction other than that.of its -
normal direction . of movement, whereby it may 100 ‘
be displaced by the other:coupling element and ~
permit the two elements to pass each, other with= ;
out damage if the car. is moved to the landing
when the two elementsare net in their properly-
aligned working relation. - B
 In -the .accompanying drawings  illustrating
preferred and modified forms of the:invention:—
. Figure 1 is a plan view of the entrance portion
of an elevator shaft and the:adjacent.portion of
an elevator car; illustrating ‘a shaft door and a 110
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car door adé,pted to be operated by mechanism
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embodying the hersin disclosed invention.

Fig. 2 is a diagrammatic view in elevation of
the elevator car door and its door opening and
closing device as it 'would be seen by one viewing
the car door through the shaftway door.

Fig. '3 is an elevational view. of ‘a” door at: a
shaftway and its opening and closing mechanism

“as it 'would be seen by one viewing the same from

the-inside of the shaft. )
Fig. 4 -is a front view. of the door-operating
mechanism indicated as-being mounted: on. the
top of the car. . S
- Fig. 5 is a top view of the-operating ‘mecha-
nism: illustrated in Fig, 4. = - ) o
Fig. 6 is an end view of the door-operating
mechanism illustrated in Figs. 4 and 5.
Fig. 7 is a rear view of: the upper end of the
door-operating arm illustrated in Fig, 3.
Fig. 8 is a side view of the part of the mecha-
nism illustrated in Fig. 7, a portion thereof being
shown. in cross-section,

Fig. 9 is a modified form of coupling threugh
which the door opening and closing device -at a
landing may be operated by the mechanism on
the car. . S ; S
Fig. 10 is a _conventional diagram of theelec-
trical apparatus and connections whereby the
movements, of the driving motor for the door-

operating me'chanism are controlled. - = i
Fig. 11 is a conventional view of g portion of
the diagrarm illustrated in Fig. 10, the

- ~In Fig. 1 the entrance portion of an elevator
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car 20 is indicated in association with the en-
trance 21 at a landing of an elevator shaft. The
doorway of. the .car is closed by a door herein
disclosed as-a double door comprising door ele-
ments 22, 23, having an opening and closing de-

vice 24 therefor connected by-a driving shaft 25

with an operating mechanism mounted in" any
appropriate position on the car. The. doorway
at. the landing is likewise indicated as being
closed. by a door herein disclosed as a double
door- comprising door elements 26, 27, having
an opening ‘and closing device 28 provided with

-.an operating roller 29 adapted to form one ele-
‘ment of a coupling by which -the door opening

and closing device may be connected with the
above-described -operating mechanism mounted
on the car.. The other element of the coupling
may comprise a pair of shoes 30, 31, iltustrated in
broken lines. . _ : .
The mechanism on the car by which the door
opening and closing devices 24 and 28 are oper-
ated- will' be hereinafter more fully described.
Referring now to Fig, 2, the door elements 22
and 23 of the elevator car are indicated as being
provided with an opening and closing device comi-
prising a bar. 24 fixedly’ secured to a shaft 25
rotatably mounted in the base of the door-oper-
ating mechanism on thé top of the car. Fixedly
secured at the opposite end of the shaft 25 is a
rocker -arm 32 connected by means of a rod. 33

with a rocker arm 34 fixedly secured to a shaft -

35 of the door-operating mechanism.

One end-of the door-operating arm 24 is con-
nected with the door element 22 by a connecting
link 86, and the bar 24 is. connected.at a point
intermediate its ends with the door element 23
by means of a link 87. The connections hetween

the'links 36 and 37 and the operating bar 24 may -

be so disposed as t dause the door element 22to
inove .with twice the velocity of the door element
25 when the'arm 24 is swung about the center of

_ v controller
“being indicated in a different position. :

1,987,029

the shaft 25 during a door-opening movement of

" the mechanism, thus causing the two. door ele-
“ments to be moved to the positions indicated in

broken lines in Fig. 1 as the door is fully opened.
A swing of the arm 24.in the opposite direction
will cause the door to be closed, -

The door opening and closing device of the door
at a landing of the elevator shaft, best shown in
Fig, 3, may comprise a lever 28-pivotally secured
at 38 to a support. 39 fixedly ‘secured to any
appropriate part of the elevator shaftway. .

- The lever 28, in the form of the mechanism
herein disclosed, is connected by. a link 40 with
an arm 41 of a lever 42
‘to the door element. 97.

‘The door element 26 may be connected with the
lever 42 by a link 44, one end of said link being
connected with the door as at 45 and the other
end with the lever as at 46. The other end of
the lever 42 may be connected at 47 by means
of a link 48 with a bracket or other. support 49
fixedly secured to any appropriate part of the
shaftway. AR o

- The .above-described. toggle mechanism - may,

“If desired, be balanced by means of a counter-

weight 50 secured to cne end of the lever 42, and
the link 48 may be extended beyond its; pivotal
connection 47 to provide a toe 51. adapted for
engagement with a pin 52 on the lever 42, where-

by the elements of the toggle mechanism may be

80

85

pivotally connected ab 43 -

S0
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brought to rest in relative positions of alignment, -
The upper end of the lever 28 ‘may be provided -

with a roller 28 adapted to serve as one element
of a coupling whereby the door-operating device
may be connected with the operating mechanism
on the car when the car is at the landing.- The
other element of the coupling is herein illustrated
in broken lines as comprising a pair of shoes 30,
31 so positicned as to come to rest at opposite
sides of the roller as the car moves to the land-
ing. This coupling element 30, 31 may be moved

to the right, as illustrated in Fig. 3, by the oper--

ating mechanism on the car when the door is to
be opened.

28 to be rotated in & clockwise direction as viewed
in Fig. 3, thus causing the toggle mechanism to
be broken, and a continuance of the movement
of the lever-to the position indicated in broken
lines in Fig. 8 will cause the two door elements to
be moved to the positions indicated in broken
lines in Fig. 1. A reverse movement of the lever
will cause the doors to 'be closed and locked in
closed position by the toggle mechgnism, -
One form of door-operating ‘mechanism -em-
bodying the invention is' illustrated in Figs. 4,5
and 6 of the drawings. This mechanism” may
comprise a primary motor, breferably an electric

~motor, 53, mounted in a suitable framework 54

supported preferably on the top of the car and
connected by means of a friction clutch 55, or

It will be apparent that this move-.
- ment of the coupling element wiil cause the lever

116
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other-suitable coupling means, with g rock-ghaft -

58 through appropriate gearing which may com-
prise a worm (not shown) driven by the shaft

‘connected with the clutch 55 and g worm-wheel

(ot shown)-enclosed in the
in the framéwork 54. .

Fixedly secured to ohe end of the shaft 56 is a
rock-arm 58, connected by means of a pitmax 59
‘Wwith a rock-arm 60, fixedly secured to the shaft

-35 mounted in the framework 54.

The'shaft 35 is connected with the opening and
closing device for the car door by the lever 34 and

pitman 23, as already described, and -the shaft

may be connected with the shoes 30, 31, by which

gear case 57 mounted

146
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the operating mechanism may be connected with
the opening and closing .device .of a . door at a
janding, by means which will now be described.:

As best illustrated in Figs.4 and 6, the shoe 30.
is provided wtih a rear guide-block 61. (Fig. 6).
and the shoe 31 is provided with a front guide-
block 62, the two guide-blocks being adapted to
slids, each independently of the other, along a
pair of guideways 63, 64. ‘

The guide-blocks 61 and 62 are respectively
connected by means of pitmen 65, 66 with a rock-
arm 67 Axedly secured to the shaft 35. The piv~
otal connections 68, 69 between.the rock-arm. 87
and the pitmen 65, 68 are, for reasons to be
hereinafter explained, at slightly different radial
distances from the center of the shaft 35, and the
connection 68 is spaced slightly in advance of the
connection 62 as to its angular relationship with
the center of the shaft 35. .

_ The pair of shoes 30, 31 comprise. a coupling

element intended to cooperate with the rollers
on lsvers 28 of door-opening and door-closing
devices at the various landings of the elevator
shaftway. In order that they may do this without-
conflict, notwithstanding the slight lateral sway-
ing movernent of the car with respect to'its guides,
it is important that a relatively ample working
clearance be allowed between the inner surface
of each shoe and the adjacent surfaces of the
rollers. 'The invention, therefore, provides for.a
material reduction-of the clearance between the
shoss and the rollers during the initial part of
the door-opening movement, whereby -ample
clearance may be allowed without resulting in un-
due backlash during an opening movement of a
door oi the time when the door has reached its
mazimum velocity of movement and the opening

device ceages to be an accelerating means angd -

commeness to act as a reterding means. This is
accomplished by the above-described mechanism,
fror an examination of which it will be-apparent
hat the trailing shoe 30 connected with the rock-
armn 87 at the point 68 will move somewhat faster
during an initial part of a door-opening move-
ment than the leading  shoe -31 connected
with the rock-arm 67 at - the point - 69.

This acceleration of the trailing shoe with respect-

to the leading shoe is.due both to the angular
spacing of the points 68 and 63 and to the greater
angular distance of the point 68 from the center
of the shaft 35. The connection- of -the pitmen

65 and 66 with the arm 67 substantially as indi-
cated in Fig. 4 of the drawings will cause the

variation of movement between the shoes 30 and
31 to gradually decrease, 50 that-ithe movement
of the two shoes will become substantially uni-
form Jefore the rock-arm has moved t0-a verti-
¢al position, and the movement of the two shoes
will remain substantially uniform thereafter un-
ti1 the rock-arm attains its maximum movement
o the left, at which time the door-opening move-
ment is completed. In view of the “somewhat
greater radius of the pivotal connection 68 as
compared with that of the. connection 69, this
substantially uniform movement of the shoes ab
the end of the door-opening operation of the
mechanism may be attained even though  the
rock-arm move to an angular position to the left

substantially equal to that to which it moves to

the right in closing the door, as -indicated ‘in
broken lines in Fig. 4.

Tt will be obvious that the relative positions of.

the pivotal connections 68, 69 between the con-
necting rods 65, 66 and the rock-arm 67 may. be
varied in accordance with variations of the re-

_ ditional arc of moverent of

3

spective dngﬁlar, positions . to which" the rock-

armn is intended to be moved at the beginning and

end. of .a door-opening movement, For example,

if the angular:inclination of the rock-arm at the

beginning' of its movement to the right of the:
yertical line passing.through the center of the

‘shaft 85 is-greater than its inclination at-the

end-of the movement: to the 1eft-of such vertical
line; the radial distance of the center 68 as com-
pared with that of the center 69 might be de-
creased,-or.the former might even be made equal

to-tne latter, since under such circumstances the

velative speed of movement of the shoes 30, 31

80

85

wotuld ‘be substantially ecual during the swing.of ° ‘

the arm 67 throughout the arcs of movement of .

substantially equal angles.at opposite sides of the
vertical ‘line, where-as the .velocity would:: be
caused to vary more rapidiy throughout the ad-
the arm to the right
of the verticalline. © . .~ oo o
.As a means of ‘avolding accidental damage.to
thHe mechanism,’ should the. car approach the
landing when the coupling‘element comprising

the shoes 30, 31 and the coupling element com-.
prising the roller 29 are not in their normal align-
“ment, provision is made whereby one of these-ele-

90

95

100

ments may be deflected ‘in"a direction substan-- -
tially perpendicular te its normal direction: of:

movement, thereby. perlmittingv the two coupling
elements .t0:. pass’ each .other without -uriduly

straining any part of the mechanism.  One form

105

of mechanism for ‘accomplishing this result- is.. ¢

illustrated in Figs. 7 and 8. “As there disclosed,
the upper end of the door-operating lever 28 con-
sists of an extension 70 pivotally connected as at
71 to a bracket. 72 firmly secured to the upper end
of the lever: “Any appropriate form -of spring 13
may be provided to maintain the extension 70 in

10

its upright position, and‘its movement in'a clock- -

wise direction about the pivotal conneetion 71, as
indicated in Fig.'8, may be limited by means of
a downwardly-extending toe:-74, which is brought
into contact with the rear face of tHe bracket 72
when the-extension 70- is in its normal working
position. . h : L

As indicated in Fig. 6, the shoes 30, 31 are grad-

115

120

ually tapered at their upper and lower extremi- -

ties on the faces directed towards the adjacent
wall of  the elevator shaft so as to form a cam-
like -element. - Should the relative positions of
the lever 28 and the coupling element comprisiiig

the:shoes. 30, 31 be displaced when the car ap-.

proaches the landing eifher from above or from

below, so that one or the other of the shoes isin’

alighment with the roller instead of passing elear-
ly

ally-beveled surface of .the shoe will engage: the

125

: 130
to -one side thereof, the approaching ‘gradu- : B

face of the roller 29 and cause it and-the exten~".

sion 79 of the lever 28, in which it is mounted, to~

be rocked slightly’ about the pivotal connection
71, ag indicated in broken-lines-in Fig. 6. This

1356

will permit the shoe t0 pass the roller without

‘damage, after which the spring 73 “will cause the-
roller and its mounting element to be restored to
“their normal ‘pogitions, as indicatéd in full lines

in Fig. 6.

In the preferred form of the inveﬁtion, mean‘é; o :
hereinafter. to be- described, may be provided ..

for rendering the primary motor 58 inactive after
it “has rotated-the crank 58 (Fig. 4)..through
slightly more than half its door-opening or door-

fet
B
[

closing movement, and an quxiliary spring motor

is provided to insure the.completion of-such mo-
tion. - As indicated in Fig. 4, this spring motor
may be: combined with a hydraulic buffer of any

150 -
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approprigie type.  More specifically: . described,

. the spring motor and buffer best adapted. for use

as.a part of the herein-disclosed invention:com-
prise .a cylinder 75, bivotally connected.at one
end as:at 76 tothe base.or frame 54, and:a;:piston-

rod 77 pivotally connected at one end.as at 78 to

an extension 79 forming a part of the end of the
bitman 59, the piston-rod 77 being-connected at
its opposite end-to a piston 80 adapted to move
into and out of a restricted portion of the eylin-
der of :suitable form to serve as a- dash-pot.” A
spring. 81 may be confined between -the upper
head of the cylinder 75 and: g spring-retaining
element 82 secured to the piston-rod T7-above the

It will be observed that the direction of move-
ment of the crank-connected end of the pitman
59 a2t the beginning ‘and at the end of a - door~

opening or- door-closing ‘movement  is substan- "

tially perpendicular with respect to thelongitu-
dinal axis of the pitman, whereas the direction of
movement of the crank-connected end of the pit-
man 59 when the crank is substantially midway
between the extreme ends of the door~opening or
door-closing . movement is" substantially  paraliel

with -the longitudinal axis of the ‘pitman. On

the other hand, the direction of movement of the
crank-connected end of the piston-rod . 77 "at
the beginning and at the end of a door-opening

or door-closing movement is: substantially paral-

lel with. its Iongitudinal axis, whereas the di~
rection of movement of the same end of the pis-

ton-rod 77 when the crank is midway between the

ends of a door opening or closing movement is
aporoximately at right angles to the longitudinal
axis -of the piston-rod. 'This relationship: is of
importance in that it enables the crank fo very
gradually accelerate and retard the opening and
clesing movements of the door; to restore energy

- more rapidly in the spring motor at the com-
mencement of an opening or closing- movement

when. the - résistance offered by the- spring is
least; and to permit the spring to. complete an
opening. or closing :movement of the door .at g
time when its mechanical advantage is greatest.

The relative position of the upper ‘end of the
door-operating- lever 28 with respect  to the
coupling ‘element comprising the shoes 30, 31,
when the car is at a landing, is best illustrated

<in ¥Figs.-3, .4 and 8. In Fig.'3 the shoes and adja-~
cent portions of the coupling element are indi-

cated in ‘broken lines, and in Fig. 4 the: upper
end -of the lever 28 is indicated in broken lines.

In order that the elevator on which ' the appa-
~ratus embodying the invention is installed may
“not be started while the

operating mechanism may be subjected to the

control of an interlock switch of any appropriate
’character,‘ which may be enciosed in- g, switch«
box 83 mounted on the framework 54, a5 indicat-.

ed-in Fig. 4, The switch may be opéned and

-closed by a rock-orm 84, connected by a red 85

secured to the shaft
Fig. 4, the rela-

Rapiec

with a rock-arm 86, fixedly
35. ‘Preferably,.as indicated in

-tive positions of the rock-arms 84 and 88 with re-

~spect to the connecting rod 85 and the shafis to

70

.which the arms are-secured are -such’ that. the

movement of the arm 86 in iis clockwise direc-

tion during the initial part of the door-cpening

movement will impart & rapid lengthwise moye-
ment to the connecting rod 85, and such that each

‘Increntent of lengthwise movement of ‘the rod 85

will impart-a relatively rapid angular. moveinent
to the rock-arm 84, thus causing the switch ter-

-minals (not shown) . in the box 83 to be quickly

doors are open, the car-’

1,937,020
opened, affer which the retardation of the move-

ment -of.’the switch member is of no material
consequence. ‘This arrangement of the rock-
arms.and connecting rod by which the interlock
switch is operated is of importance also because
it insures the separation .of the switch elements
until the door has been almost completely closed,

In order-to provide for necessary  adjustments -

between the door opening and closing devices and
the operating mechanism: on the car, the con-
hecting rod 33 (Fig. 2) need not be directly con-
nected with the rock-arm 34.. On the contrary,
the connecting rod may be pivotally secured to
a sleeve 34’, whicll may be radially movable along

the arm 34 and:adjustably secured. thereto in any.

appropriate manner,  Further adjustment be-
tween the different parts of the mechanism may
be provided, if desired, by threading the oppo-
site ends of the connecting rods-33, £9, 65, 66 and
85, right hand and left hand respectively, where-
by the effective lengths of the rods may be in=
creased by rotation in one direction and decreased
by rotation in the other direction, after which
they may be firmly secured in adjusted position
by means of lock-nuts. I

"It will be obvious that the variation of the clear-

ance space between the parts of the coupling be- -

tween the operating mechanism on the car and
the opening and closing device at a landing may
ke effected in various ways.  In Fig. 9, for exam-
ple, is illustrated & modified form of coupling
having a'single driving element 30’ and having a
pair of rollers 29’ at the upper end of the lever

using this Torm’ of the mechanism; if it is desired
to have the lower end of the lever 2§ swing

through eaqtial angles to the right and left of a-

vertical line z-—2 passing through the axis of it
pivotal connection 38’ throughout its complete
door-epening and door-closing movements, the
upper end of ‘the lever may be beni to an angle
such that the rollers 29" will'still be to the left of
the vertical line z-~z when the lever is substan-
tially ‘midway between the beginning "and end
of its complete range ‘of movement. The. hend
in the upper end of the lever 28’ may also be such

that the roliers 29’ at the end of a. door-opening

movement will have been -moved to the Tright. of
the vertical .line z—z 8 distance substantially
equal te that-which they occupy st the left of the
iine when the lever is in its mid-position. Tt will

2€ -‘apparent. from an. analysis of thig mecha-~

nism that, as the driver 30’ moves the upper erid

of the lever from the position Indicated at A to
the position indicated at B during-the first half
of 4 door-opening movenient, the clearance be-
tween the rollers 29’ and the flanges 31’ on the
driving member 28’ will be rapidly decreased,
due to the ‘change in the angular relations be-

9(

95

100

105

28" to be engaged by the driving element.. When. -
110

115

120

125

130

twean the line y—y passing through the centers of 135

the rollers and the vertical surfaces of the flanges
31’ of the driving element.
ment of the driving element from its position B
to its position C, the change of angular relation
between the line y—¥ and the vertical flanges of
the driving - element ‘ig relatively - small, and,

throughout this part of the movement, the change
An clearance space between

flanges is proportionately small. It will be clear,
therefore, that a relatively large clearance may
be provided between the rollers and the flanges
of the driving element when in their normal posi-
tions. as. indicated at A, thus allowing  for the
necessary lateral movement of the car as it tray-
els up and down.the shaftway without causing

the rollers and the

During the move-

140

145

150 -
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the rollers to conflict with the vertical move-
ments of the driving’ element. After the car is
brought to rest at a landing and the driving ele-
ment is moved towards the right during the initial
part of a door-opening movement, the clearance
betwean the rollers and the flanges of ‘the driving
element wiil be materially reduced, so that, when
the door has reached its mazimum velocity -of
movement and the driving element ceases to act
as a driving member and commences to act as a
retarding member, the clearance between the roll-
ers and the flanges of the driving element may be
small, thus permitting 2 minimum amount of jar’
or backlash. ‘

The preferred and modified forms of the in-
vention thus far disclosed illustrate pbut two of the
many ways in which the ciearance hetween the
driving and driven elements of the couipler may
be reduced during the initial part of a door-open-
ing movement by variations of ‘the proportions
and roints of connection of the links of the mech-
anism, R k

In Fig. 10 are illustrated disgrammatically the
electrical apparatus and -circuit connections by
means of which the operation of the primary mo-
tor 52 is controlled. 'On this diagram 87 repre-
sents the armature of the operating motor of
the elevator car, the movements of which -are
dependent upon the position of the handle 88 of
an appropriate controller 89 mounted in the car.

The primary motor 53 (Fig. 5) of the dootr-oper--

ating mechanism may be of the series' wound type
indicated in the diagram as having an armature
53 and & field winding 53”'. The movements of
this motor, as will be hereinafter more fully ex-
plained, may be made dependent upon the op-
eration of a relay 90 mounted on the car, relays
91, 92, 93 and 94 mounted. in the elevator pent-
house or in any other available position in the
puilding in which the elevator is installed, and
s conbroller 95 which may be mounted on the
end of the shaft 56 (Fig. 4) and enclosed in a cas-
ing secured to the gear casing 57. o

The relay 91 (Fig. 10), which may be desig-

nated a master relay, may have-its energizing

coil connected in a circuit comprising conductors
96, 97, including the armature 87 of the car-op-
erating motor or so.much of the winding of that
armaiure as may be necessary to keep the relay
g1 energized and its armature pulled up so long
as the armature 87 is in rotation. When the
armature 87. comes to rest, the relay 91 will be

de-energized, thus causing its armature 98 to fall-

back and close a circuit from one terminal 99
of any suitable source of ‘electromotive - force
through conductor 100, contact members of re-
lay 98, conductor 101, the winding of relay 90,
conductors 102, 103, element 107 of eontroller 95,

and conductors 104 and 105, to the other ter-

inal 108 of the source of electromotive force.
is circuit is controlled not only by the master
r 91, but also by the element 107 of the con-

tr
ig .the energizing coil of the relay 90, which is
designed to control the ddor-opening movenent
of the moior 53. o : ‘

n order that the door

may not be opened by

iz ot the landing, the magnetic circuit of the
v 99 is divided into two portions of ‘which one

~ 108 -is mounted ot the landing.. When
is between landings, there is a gap in the
stic cirerib of the relay 90, and until this
gap is closed its physical and electrical charac-
tarigtics are such that it will not draw up its

ar 95. Included in the circuit just traced”

the enevgizing of the master relay 91 unless -the:

armature even though the circuit of ‘its-energiz-:
ing coil is closed by the master relay 91, When"

5

the car reaches the landing, ‘the gap-in the mag- 5
netic cireuit of the relay 90 is closed by the part-

of the circuit 108 mounted in an appropriate lo-’
cation in the elevator:shaft, thius causing” the
characteristics of the relay to be changed, as a
result of which. the relay attracts its armature and
closes a circuit from conductor 100 through the.
energizing coil of relay. 92, hereinafter -réferred
to as the door-opeéning:relay, conductors. 109,

80

85

110, -103, 104 and 105, thus -causing the ‘door--

opening relay to attract its armature and estab-
iisn an energizing circuit for the motor 53. This
circuit may be traced as follows: terminal 99,
conductor 100, left-hand' contacts of relay 92,

%0

conductor. 111, motor armature 53’, conducter™ i
112, right-hand contacts of relay-92, conductor: -

113, field winding 53’’, and conductors 114 ‘and
105 to. términal. 106.  'This energizing circuit
causes the door-operating motor to-be, operated.
in'a door-cpening direction, and during such ro-

95

tation the controller 95 connacted to shaft: 56 :

(Fig. 4) of the operating mechanism is.rotated
in the direction indicated by the arrows in Fig.

When the door-operating mechanism is in its’
door-closing position, the -contacts of “the con-
troller element 167 are connected by: conductive

‘material so as to-close the circuits for the land-
ing relay 90 and the door-opening relay 92.: ‘The

controller element 107, however, is provided with,
insulating elements so positioned as to break the
circuit between conductors 103 and-104 at an
intermediate point of the door-opening move-
ment of the motor, thus de-energizing ‘the land-

100.

105

110 -

ing relay 90 and door-opening relay 92;. after -

which the motor is ‘de-energized . and ‘becomes
passive or inactive.-

the controller element 107 are so disposed with-

The insulating portions of -

115

respect to the conductor portions as to-interrupt s

the cireuits of the relays 90 and 92" after -the.
opening movement of the door has been well in«"
stiated and the spring 81 (Fig. 4) of the
ary motor has been sufficiently energized to “in-
sure the completionn of the -door-opening smove-
ment.. Preferably, this interruption of:the mo-
tor circuit will take place.after the “crank : 58
(Fig. 4) has made slightly more than
its complete door-opening movement. The: en--
ergizing cireuit of the relays 90 and 92 -will: be
maintained in an open-circuit condition by the-
controller element 107 throughout the remainder

of the door-dpeninig movenient of the motor un- -

¢il the motor and the connected controller .come.
to rest with the controller in the position -indi-

onie-half:

second- -

120 |
125

130"

cated in Fig. 11, which may be referred‘to‘_ as its.

open-door position.

When the controller 95 isiin its open-doof po’sia; -

tion as distinguished from its closed-door posi-
tion, . a circuit may be established through the:
energizing coil of the relay 93, which.may be re-
garded as a door-closing relay. ‘This circuit may-
he traced as follows: terminal 99, conductor:100;:
relay-energizing coil, conductor 115, the contact’
members 118 and 119. of. the car ‘switeh, ‘con-~’
ductor 116, controller element 117, conductor 1‘04
and conductor 105 to terminal '106. - This door-
closing motor circuit may be closed,’ when'the
door is open, by any appropriate switch mecha-
nism in the car. Such switch mechanism, as’
herein disclosed, comprises switch ‘terminals 118

which may be provided in ‘pairs-in the,-controller

135

140

a5

89, the terminals being so disposed as tobe closed’

by & contact element 119 connected with the con-

180
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troller handle: 88, by which it may be moved into
a. bridging: relation with respect to.one pair of
contacts when moved in one direction to cause
the-car o ascend, and to bridge the other pair

' of “terminals when moved in the opposite direc-

tion to cause the car to descend. The contacts
118 may be connected in parallel relation, as
indicated, so that the circuit of the door-closing
relay 93 will be closed irrespective of the direc-
tion of movement of the controller handle.

 The pulling-up of the armature of relay - 93
will- establish two circuits for the motor of the
door-operating mechanism, one of relatively high
resistance and one of relatively low resistance.

" The circuit of relatively low resistance may be

traced as follows:  terminal 99, conductor 100,

* right-hand contacts. of relay 93, conductor 120,

20°

250

right~hand pair of right-hand contacts of relay
94, conductor 112, motor armature 53/, controller
element 121, conductor 122, right-hand pair of
left-hand contacts of relay 94, conductor 123,
left-hand contacts of relay 93; conductor 113,
motor field winding 53’7, conductor 1i4 and con-
ductor- 105 to terminal 106. .

. The circuit 6f relatively high resistance uses
a part of the circuit connectioris of the circuit. of

- relatively low resistance; snd may be traced as

35;

40

&5

G5:

e

75

follows: terminal 99; conductor: 100, right-hand
contacts of relay 93; conductor 120, right-hand

> bair of right-hand contacts of relay 94, conductor

112, motor armature 53, conductor 111, right-
hand-pair of the central group of contacts 6f re-
lay94; conductor’ 125, energizing- coil of relay 94,
conductor 126, resistance coil 127, left-hand con-

tacts of relay83, conductor 113; field winding-,
63", conductor 114 and conductor 105 to termi-

nal 106 : L
‘The - above-described: motor . circuits differ

from the motor circuit established by the door- ]
opening: relay’ 92. iri- that they catise current to

pass: through the armature 53’ in the opposite
direction, while the current is caused to pass
through thefield winding 53"’ in the same. direc-

‘tion:: Theé-motor is thus: reversed: and condi-~
+‘tioned for. & door-closing movement of the oper-

ating mechanism; ) :

So:long as the door-closing circuits of the mo-
tor are closed at the controller slements 117 and
121; as‘indicated in Fig: 11 representing the posi-
tion: of -the controller when the doors are open,
a: relatively low resistance motor circuit will be
established, causing: the motor to. exert its noy-
mal torque -during: the initial part of a door-
closing movement. . After the closing movement
of the door has been well initiated and the door
has-"been say approximately- one-third closed,
the insulating portion. of the controller element
121 will break the low resistance motor circuit

. between-conductor 122 and the field-winding 53’*;
60

after which the motor will:be enhergized through
the high- resistance circuit including resistance
coil 127, thus causing the torque of the motor
to-be materially reduced, so that the movement
of the: door could be more readily stopped.should
&:person become accidentally caught between the
leading:edge of the-door and the door ‘jamb.,
The purpose of:the relay 94; which may be re-
garded as-an emergency relay, is to brovide an
additional- safeguard against injury to a person
who might -be caught by the door as it is being
closed. As-already explained, this relay has an
energizing coil in the: circuit comprising con-

ductors 124, 125, 126 and resistance coil 127, said -
conductors: being: g ‘part of the high resistance.

door-closing motor: circuit. The characteristics

. controller element 107, conductor

1,937,029

of the relay 94 are such that it will not be suffi-

ciently energized by the current in the motor.

circuit- to operate its armature so-long as the
door~closing load on the motor is normal. The

characteristics of this relay are such, however,

that it will be sufficiently energized to pull up its
armature if the current. in the motor circuit is
materially increased, as would be the case if the
motor -were subjected to an overload as a result
of an abnormal obstruction to the closing of the

door. Under such.ecircumstances, the pulling-

up of the armature. of the relay 94 would cause
it to open the three. circuits already traced

through the right-hand pairs of its three groups
‘of contacts and to close new cireuits through the

left-hand pairs of the same groups of contacts.

In order that the armature of the relay - 94

80

85

90

may not be caused to move back to its normal-

Dbosition by the breaking of its energizing- circuit
through the right-hand pair of its intermediate
group of contacts, the relay is provided with a

second energizing winding in & holding circuit

95

which is established through the left-hand pair -

of-its. left-hand contacts; which may: be traced-
as-follows: terminal 99, conductor 100, conductor.

128, hdlding- coil- for relay 94, left-hand -pair of
left-hand contacts of relay 94, conductor 129,
104 and: con-
ductor 105-to-terminal 106,

The pulling-up of the armature of‘the relay 94
will break the normal door-closing motor circuits
ab. the right-hand pairs. of its three groups -of
contacts;- and -will. establish a reversing - motor

circuit, which-may be traced as follows: terminal

99, coriductor 100, conductor 130; left-hand pair

of the middle group of contacts of relay- 94, con~
. ductor 124; conductor. 111, motor armature 537,

conductor 112, left~hand pair of right-hand con-
tacts of relay 94, conductor-181, conductor 113,

field. winding- 537’, conductor 114 and conductor.
105 to terminal 106. The resistance offered. to.

the- closing of the door by cne who mizht be so
unfortunate as to.be caught. between. the ap-~-
proaching edge of-the door and the door jamb
would. thus cause the motor circuit to be re-
versed through - this new set.of connections estab-

lished: by the pulling-up of relay 94 and thus

cause the doorto be quickly opened.
The opening of the door as a result.of the

operation. of the. emergency relay 94 will: con-

tinue until the holding circuit of the relay is
broken by the insulating portion of controller
element 107, after which the armature of the re-
lay 94- will be restored to-its normal position.
The door will remain open provided the handle

88 has been restored to its normal position, so.

as to break the energizing circuit of the door-
closing relay 93, and the parts of the mechanism
will again. be in condition for a normal door-
closing operation of the mechanism on movement
of the controller handle 88.

If the door is normally. closed, the insulating
portion of controller element 117 will open the
circuit of the door-closing relay 93 after the
door-closing . movement -has  been -initiated and
the spring motor 81 sufficiently energized to com-
plete the mevement. 'The opening of the ener-
gizing circuit of relay 93 will cause its armature
to. be restored to normal position, thus opening

100

105.

110 .

115

120

125

130

135

140

the motor circuits, after which the motor will be 14:

ineffective during the completion of the door-
closing movement by the spring motor.

To avoid the unintentional direct connection
of the field winding 53’/ across-the terminals 99,

106, thus short-gircuiting the armature 53’, the !
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insylating portions of the controller elements 1907,
117 should be so disposed that the circuit
through element 107 will be broken before ‘the
circuit is established through element 117 dur-
ing a door-opening movement, and so that the
circuit through controller 117 will be broken be-
fore a circuit is established through controller
element 107 during a door-closing movement.

t will be understood that, by proper adjustment
of the armature spring of the relay 91 and the
winding of its exciting coil, the time element be~
tween the stopping of the rotation of the arma-
ture 87 and the operation of the relay armature

98 may be adjusted to accord with the conditions.
to be met. If it'is desired to have the car doors

commence to onen as the car is being brought to
rest at the landing, this may be effected by using

a relay having a relatively opsn magnetic circuit:

and a spring capable of causing its armature te
£all back before the current in its exciting coil
has been reduced to zero. On the other hand,
if it is desired to delay the opening of the doors

until slightly after the time when the car ar-

rives at the landing, this may be accomplished by
interlinking, with the magnetic circuit of the re-
lay, a short-circuited coil of low electrical conduc-
tivity in association with its exciting coil, in a
well-known manner, which will tend to maintain
the excitation of the magnetic circuit of the re-
lay after the current in its exciting coil has ceased
to be effective. o o
The mode of operation of the above-describzd
mechanism may now be readily explained. As
an elevator car having the invention- applied
thereto comes to rest at 2 landing, the magnetic
cireuit of relay 90 mounted on the car will be
closed by the metal bridging element 108 mount-
ed in the elevator shaft, so that, as soon as the

armature 87 of the car-operating motor comes 1o

rest and the master relay 91 is vermitted to re-
lease its armature, relay 90 will establish an en-
ergizing - circuit for the door-opening relay 92,
which, in turn, will establish the door-opening
cirenit for motor 53 (¥Fig, 5)..- The motor 53

will then commence to rotate and will, through

the cluteh 55 and the worm and worm-wheel in
the gear case 57, commence to rotate the crank
58 in a counter-clockwise direction a5 indicated
in Tig. 4. This movement of the crank and the
connected door-operating mechanism comptrising

the connecting rod 59, rock-arm 80, rock-arms 67
and 34, connecting rods 65,66 and 33, and door-.

operating levers 24 and 28, will gradually accel~
erate the car door as well as the door: at the

1anding, and will at the same time-commence to
store energy in the spring motor 81.. This inifial
movement of the crank and associated mecha-
nism will also cause the interlock switch in the
switch-box 83 to be quickly opsned. as soon as
the door starts to move, thereby making it im-
possible to start the car either upwardly or down-
wardly until the door has again keen -closed,

After the door has received from the motor 53 a-.

3,

sufficient impulse to insuve the completion of the
opening movement with the aid of the energy
which has been stored in the spring 81, the
motor circuit is opened and the motor is ren-
dered powerless throughout the remainder of the
door-cpening movement. : .

The opening of the motor circuit is effected by
the controller secured to the shaft. 58, the ele-
ment 107 of which will at the proper time cause
the relays 90 and 92 to he de-energized, after
which the controller element 117 will- be condi-
ticned for

-becomes effective as a

‘mediately reopened.

the closing of circuits: whereby the,

motor may be driven in a reverse direction when
the doors are to be closed. The insulating por-
tions of the controller will preferably be so-dis--
posed as to delay the opening of the motor cir-
cuit unsil after the crank 58 has completed more
than half its door-opening movement, at which

7

80

time it will have passed its dead-center relation- .
ship with respect to the spring motor 81. Under

normal circumstances the inertia of the doors and
door-cperating mechanism might be relied upon
o -complete the opening movement. = Since: the
operation of the  mechanism under such :ideal
conditions could not e relied upon in practice,
the spring motor 81, in which energy is .stored
throughout ' the first balf of the door-closing
movement, has been supplied as a means of com-
pleting such movement, the doors heing. gently
prought to rest by means of the cushion or buffer
in the end of the spring cylinder 5. :

The closing of the car door and the door which
has been opened at & landing may be eifected at

85-

90

95

the will of the car operator by movement of the -

controlled handle 88 in-one direction if he desires
t0 cause the'car to ascend, and in the opposite di-
rection if he desires to cause the car to descend..
This movement of the handle: 88 of the control-
ler will have no immediate effect upon the car-op-
erating mechanism, which is rendered ineffective

by the interlock switch in box ‘83 so long as the’
doors are open, bub it will establish a circuit.as.
5 result of which the deor-closing relay 93 will -

be energized, and the relay will, in turn, estab-
lish circuits’ through which the door-operating
motor may-be driven in-its door-closing direc-

tion.  The circuits established by relay 93 in~;

clude one of relatively low resistance depend-

100

ent upon a conductive path through controller-.

element 121 by which the motor may be caused-
to exert its maximum-torque during the initiation"

of a deor-closing movement. After the door has ;=

been approximately - one-third closed, and has
sttained the greater part of its acceleration in
a door-closing direction, the low resistance mofor
cirewit is opened by the controiler element 121

and the motor is then energized through the high -3

resistance circuit including the resistance coil
197. - This. change of circuits results in a mate-
rial reduction in.the driving torque of the motor,

thus making. it possible for.one who might be
caught by the door to bring it to rest without be= %

ing seriously. injured. The emergency relay 94 is
provided as an additional safeguard. ‘This relay
result of the overloading
of the motor due to an abnormal-cbstruction to

the closing movement of the door.  With this fea- 3

ture of the invention embedied in the mechanism,

2 person who might be catight by the deor would

catise the relay 94 to he energized, thereby estab-
lishing a reversing cirettit through the door-oper-~
ating armature, thus causing the door to be im-
The complete opening -of
the door breaks a holding circuit for the emergen-
ey relay through controller element 167, thus
vestoring the relay circuit to normal condition,
ofter which, if the doorway is clear, the door may
be closed by a normal.opsration cf the inechanism
by again moving the -‘handle 83 of the coutroller
in the proper direction. o

One feature of the invention which is-of ma-

terial importance is that 2 single auxiliary spring 14
motor is relied upon to.complete the closing move--

ment of the door as well as to complete the open-
ing movement of the door, and a single cushion--
ing device or buffer-is employed to bring the door

o rest at the end of its movement in both direc-

[
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tions. - The operating connections between the
brimary motor, the spring motor, the buffer and
the deor opening and closing devices, are also of
special merit.in that they are such as to cause the
door to be very gradualiy accelerated by the pri-
mary motor; to cause énergy to be stored in the
spring motor most rapidiy at the time when the

“spring affords  the least resistance, ‘and more

slowly as the resistance of the spring increases;
and to cause the spring to exert its greatest me-
chanical advantage at the end of a door-open-
ing or door-closing movement so as to fully com-
plete the same notwithstanding the retarding
influence of the buffer, =

If the moving car passes a landing without
stopping, the door-operating mechanism is not
affected since, although the magnetic circuit of
the relay 99 is closed as the relay passes the metal
element 108 at the landing, the energizing coil of
seid relay remains dead for the reason that the
electromotive force across the terminals of the
master relay 91 is maintained by the rotation of
the armature 87 of the car-operating motor, thus
breventing the master relay 91 from releasing its
armature.. Ag-the car passes the landing, the
shoes 30 and 31 of the door-operating mecha-
nism pass at opposite sides of the rollers 29 of
thie door opening and closing devices at the differ-

‘ent’ landings, ample clearance being allowed to

brovide for the lateral swaying movement of the
car in its guides. However, should the car be
caused to pass a landing when the normal posi-
tions of the shoes and rollers have been 80 dis-
placed as to-not bring a roller and shoe into align-~
ment, the yieldable mounting of the roller in the

~extension 70 of the lever 28, as indicated in Figs.

{ and 8, would permit the roller to be slightly de-
dected by the gradually-inclined face of the shoe
80 as.to cause the shoe tc.pass the roller without
injuring any part of the mechanism. :
Although it is necessary to provide .a relatively
large amount of clearance space between the roll-
ers 29 and the shoes 30, 31, to permit the ‘car to
pass freely up and down the shaftway, this clear-
ance space-is materially reduced during the initig-
tion of & door-opening movement and before the

‘acceleration of the door by the door-opening de~

vice has been completed, so that, after the door-

opening device has attained its maximum velocity:

end commences to retard the opening movement
of the door, the clearance between the roller and
the shoes will be relatively small so as to permit
2. negligible amount of backlash at the time when
the door overruns the operating mechanism as the

“latter is changed in function from an accelerat-

Ing device to a retarding device. .

The conventional form of controller indicated
1 Fig. 11 and at the lower left-hand corner of
Fig. 10 is fairly representative of a controller
adapted for use in the specific form of door-oper-
ating mechanism illustrated in Fig. 4, in which

the crank 58 is intended to-make o complete door-

opening or door-closing rotation of an extent of
something less than 180°. Should the mechanism
be such as to require the complete movement to
equal or slightly exceed 180°, the form of con-
troller ‘indicated by the above-mentioned figures
of the drawings would not be satisfactory, since
the electrical conditions at the end of the corre-
sponding movement of the controller would be
the same a5 at the heginning of the movement. Tt
will be apparent, however, thai the actual con-
troller might be made in some other suitable form,
such, for example, asa drim having the opposite
contact elements located in different planes so

.to its center of rotation.

1,937,020

that the relative lengths of insulating. strips and:

conducetive strips might be properly proportioned
to suit any desired degree of rotation.

The invention is not intended to be limited to
the specific forms in which it is hersin disclosed
for purposes of illustration, but should be re-
garded as covering modifications and variations
thereof within the scope of ‘the appended claiins.

What is claimed is: o

1. An elevator door operating mechanizm com-

prising an opening and closing device for a door -

at a landing; an operating device therefor inctud-

ing a plurality of links carried by the car, and a.

coupling, including a pair of shoes, for said de-
‘vices comprising a portion of each, said portions
being so disposed as to be brought into effective
power-transmitting relation by the movement of
the car to the landing, the respective portions of
said coupling being of dimensions differing "suf-~
ficiently to provide a free ‘working clearance when
in-the positions which they normally occupy as
the -car -travels up and down its shaftway, the
links of the mechanism connecting the said shoes
to different points on the operating device to re-
duce the clearance between the respective por-
tions of the coupling during the initial door-ac-
celerating portion of a door-gpening movement.

2. An elevator deor cperating mechanism, as
defined by claim ‘1, of which one portion of its
coupling comprises a roller and the other g pair
of relatively movable spaced roller-engaging shoes,
said shoes being connected with the linkage of
which they form & part at different points so as
t0 be moved at different rates of speed during the
initial door-accelerating movement of the mech-
anism, the points selected being such as to cause
the trailing shoe to move slightly faster than the
leading shoe and thereby reduce the amount. of
clearance between the shoes and the roller.

3. An elevator -door operating mechanism, as
defined by claim 1, having g roller as the part of
the coupling which comprises g portion of the door
opening and closing device and a pair 6f relatively
movable spaced roller-engaging shoes as the part

which cohstitutes a portion of the operating de-

vice, said operating device comprising a crank
and @ pair of links connecting the respective shees
therewith at angularly-spaced points with respect

4. The combination with an elevator car and
a8 door- to-be opened only when said car is at a

landing of its shaftway, of an operating device
-for said door having an electrical controlling cir-

cuit and a relay therefor of which the magnetic

cireuit - consists. of “separable metal ‘elements, 5

mounted respectively on said -car and at said

landing in relative positions stch as to close the:
magnetic circuit of the rélay and reduce its re-’

luctance when the ¢ar is at the landing; the mag-
netic, electrical, and mechanical characteristics
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of the relay being such that it will not be rendered

effective to close its controlling ‘circuit when
electrically. energized except when its magnetic
circuit is closed. i

5. An elevator door -operating mechanism, as

defined by claim 4, having an électrical circuit in
which the energizing coil of its relay is'connected,
a master-relay to open said circuit ‘when ener-
gized and close it when de-energized, and elec-

trical connections whereby the energizing coil of 4

the master relay may be connected with the
armature of the elevator operating motor, where-
by the master relay will be energized whenever
the armature is rotating and de-energized only.
when- it is at rest. :
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8. The combination, with a door-closing de-
vice, and an electric motor therefor, of means
for energizing said motor comprising two circuits
one of higher resistance than the other, and a
controller connected with said device whereby
the cireuit of relatively high resistance may be
shunted by the circuit of lower resistance

throughout the initial part of -a door-closing:

operation and whereby the low resistance circuit
may then be opened so as to reduce the driving
power of the motor throughout the remainder of
the closing movement. :

7. The device defined by claim 6, having, in
combination therewith, an emergency relay .of
which the energizing coil is included in the motor
circuit of relatively high. resistance and means
controlled by said relay whereby the motor cir-
cuit may be reversed, the characteristics of said
relay being such that it will not be rendered effec-
tive unless the motor current is materially in-
creased apove that necessary to drive the motor
when subjected to its normal door-closing load.

8. The combination, with a door-closing: de-.

vice, and an electric motor therefor, of means

comprising circuit - connections whereby said

9

motor may be caused to rotate in a door-closing
direction, a motor-reversing relay having its en-
ergizing coil connected with said motor: circuit,
and means comprising circuit connections con-
trolled by said relay whereby said motor may be
caused to rotate in a door-opening direction, the
characteristics of said relay being such that the
current in the motor circuit will not cause it to

be operated to effect a change in the motor cir-

cuit connections so long as the door-closing load

80

85

on the motor is normal, but such that an in-"

crease.in the current in the motor circuit due to
an overload of the motor as'a result of an abnor-

mal obstruction to the closing .of the door will -

cause the relay to be operated, thereby effecting
a change of circuit connections such as to reverse
the direction of rotation of the motor.

9. The combination, defined by claim 8, includ-

90

ing additional circuit connections controlled by

‘the motor-reversing relay, whereby, when said

95

relay is orce effectively energized, it will remain .
energized after its original energizing circuit is. -

opened. . : T
S HAROLD V. McCORMICK.
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