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15 Claims,

This invention relates to lock and switch mech-

anisms for the shaft doors of electric elevators.
t has for its principal object to devise a simple
and efficient lock and switch mechanism that will

5 prevent opening of the shaft doors when the car
is not at a landing, that will prevent actuation
of the car until the shaft doors are closed and
locked and that will prevent actuation of the car
when the lock bar of said mechanism is removed

10 to permit inspection or repair thereof, Other ob-

jects are to adapt said mechanism for operation
by stationary or retiring. cams and to provide for
cheapness of construction, compactness of design,
ease of assembly and installation and easy access
: 1o all of the parts of said mechanism. The in-
vention consists in the lock and switch mech-
anism and in the combinations and arrangements
of parts hereinafter described and claimed.

In the accompanying drawings, which form
20 part of this specification and wherein like sym-
pbols refer to like parts wherever they occur,

Fig. 1 is a fragmentary view of an elevator shaft
at one side of a door thereof provided with a
door lock and electric switch mechanism embody-

25 ing my invention,

Fig. 2 is an enlarged fragmentary view similar
to Fig. 1 in the region of said mechanism,

Fig. 3 is.a vertical section on the line $—3 in
Fig, 2, showing the free positions of the lock arm

30 and the switch arm parts when the door is locked
and the car is not at the landing,

Fig. 4.is a view similar to Fig, 3, showing the
positions of said arms when the door is opened
and the car is at the landing with the stationary

35 cam carried by said car in engagement with the
lock arm,

Fig, 5 is a view qmllar to Fig. 2, showing the
cover plate removed from the housing of said
mechanism, ’

40 Fig. 6.is a vertical section on the line 6—§ in
Fig. 2, showing the door locked and the switches
closed,

Fig. 7 is a view similar to Fig.. 6, showing the
door unlocked and the lower switch opened,

45 - Fig. 8 is a vertical section on the line 8—8 in
Pig. 6,

Pig. 9 is a horizontal section on the line 9—8
in Fig. 2,

Fig. 10 isa horlzontal section on the line lﬁ-——lﬂ

50 in Fig. 1,

Fig. 11 is a perspective view of the lower por-
tion of the lock bar,

Fig. 12 is a front elevation of a combmed switch
and lock mechanism adapted for actuation by

55 the retiring cam of an elevator car, the cover

1

(-]

(CL. 187—31)

plate of the housing being shown broken away,

Fig. 13 is a side elevational view of the mecha-
nism shown in Fig, 12,

Pig. 14 is a horizontal section on the line 14—14
in Fig. 12; and

Fig, 15 is a fragmentary vertmal section on the
line 15—15 in Fig. 12.

In the accompanying drawings, my invention
is shown in connection with an electric elevator
comprising a shaft A having a door opening B
therein that is closed by a vertical sliding door
comprising upper and lower counterbalanced door
sections C and D, respectively. Each of said door
sections is provided along each vertical edge with
an angle bar side rail | havihg an outstanding
flange slidably arranged between an upright dou-
ble angle bar door guide 2 secured to the elevator
shatt.

On each. side of the door opening, the upper
door section is hung on a chain 3 that passes
over a sheave 4 located within the shaft adjacent
to the upper corner of said door opening. One
end of the door chain 3 is suitably connected, as
at §, to the adjacent lower corner of the upper
door secticn. The other end of said chain is con-
nected to the upper end of an upright rod 6,
whose lower end is secured to the outer end of
an arm 1 that projects horizontally from the ad-
jacent upper corner of the lower door section.
By this arrangement, one door section serves to
counterbalance the weight of the other door sec-
tion, and the two sections move simultaneously
towards and away from each other to close and
open the door. The elevator door construction
thus far described is well known and it is con-
sidered unnecessary to illustrate it in detail.

The door is equipped with a combined lock and
switch actuating deviee comprising a housing or
box 8 that is removably secured by bolts 9 to the
door guide 2 opposite the arm T of the lower door
section in the closed position thereof. Access
is had to the interior of said housing through an
opening 10 in the front thereof that is closed
by a removable cover plate {[. An upright lock
bar {2 is removably attached at its lower end
to.the door arm 1 by means of a bolt 13; and a
guide angle 14 is bolted to the door guide 2 to
hold said lock bar in vertical position as it moves
up and down with the lower docor section. Said
lock bar is further guided in a T-slot I5a in the
overhanging portion of a plate 15 bolted to the
top of the housing 8. The lock bar is stiffened
and strengthened by means of a longitudinal me-
dial rib 16 on the front side thereof that is also
guided in the T-slot 15a in the guide plate i5.
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The lock bar (2 has a vertically elongated open-
ing 17 extending horizontally therethrough be-
low the rib 18 thereof adapted, in the closed po-
sition of the lower deor section, to receive a lug
18z at the free upper end of an upstanding lock
arm or keeper (8, whose lower end is rotatably
supported on one end of a horizontal rock shaft
19 that is journaled in alined openings provided
therefor in the side walls of the housing 8 sub-
stantially midway between the top and bottom
therecof, The lock arm {8 is located outside of
the housing and is yieldakly held in locking po-
sition against a depending stop lug 20 on the

upper guide plate supporting portion of the hous-.

ing by means of a coil spring 21 interposed be-
tween the back of said arm and a laterally ex-
tending lug 22 on the adjacent side wall of said
housing. The lock arm supporting end of the
rock shaft {9 is rotatably supported outwardly of
the lock arm in the upper end of a bracket 23
whose lower end is bolted to the adjacent side
face of the housing. The slot engaging lug 18a
of the lock arm {8 is preferably provided with a
reduced outer end portion 18b adapted to enter
the slot {7 in the lock bar 12 when the door is
not entirely closed and said slot is not in posi-
tion to receive the entire lug.

Secured to the lock arm {8 by means of a bolt
24 near the upper end thereof is an extension
arm 25 which extends into the shaft and has a
roller 26 journaled thereon at its outer end adapt-
ed to be engaged by a suitable cam 27 rigid with
and forming part of the elevator car (not shown).
The lock arm extension 25 may be rotated on the
bolt 24 to adjust the roller 26 relative to the cam
27 and then locked in the desired position of ad-
justment by tightening said bolt. By this ar-

‘rangement, whenever the car passes or stops at

the landing, the roller 26 is engaged by the sta-

tionary cam 27 on. the elevator car and swings -

the lock arm {8 in a direction which will disen-
gage the lug {8a thereof from the slot {71.in the
lock bar 12, '

. Enclosed within the housing are two vertically
spaced electric switches E and F that are both
incorporated in the electric circuit (not shown)
which ‘controls the operation of the elevator car.
The upper switch E comprises a pair of sta-
tionary contact posts 28, and a contact plate 29
movable with a pivotal arm 30 into and out of
ehgagement with said contact posts. The station-
ary contact posts 28 are fixed to a fibre insulating
block 3! that is secured to the bottom of the box.
The movable contact plate 29 is loosely sleeved on
a pin 32 fixed to a- fibre insulating block 33 se-
cured to the arm 38. Said contact plate is held
on its supporting pin-32 by a coiter pin 34; and
a coil spring 3% sleeved on the pin 32 between

-5aid plate and the insulating block 33 serves to

yieldably hold said plate against said cotter pin.
The -other or lower switch F is similar to the
switehh B and comprises a pair of stationary con-
tact posts 36 mounted on an insulating block 37
secured to the bottom of the housing 8, a contact

5 plate 88 mounted on a pin 39 fixed to a fibre

insulating block 49 that is secured to an arm 41,
a cotter pin 42 for holding said plate on its sup-
porting pin, and a coil spring 43 sleeved on said
supporting pin between said plate and the insulat-
ing block 48. o

The arm &1 is pinned at its upper end on the
rock shaft §8 between the side walls of the hous-
ing, and the arm 38 is preferably journaled at
its lower end on a pin 44 fixed to an upstanding
lug 45 on-the upper or pivoted -end of the arm 4i.

2,233,853

A coil spring 46 is interposed between the bottom
of the housing 8 and the arm 39 near the pivoted
end of the latter; and the pressure of said spring
against said arm tends to open the switch E.
Due to the pivotal connection 44 between the
switch arms 38 and 41, the spring 46, which opens

the switch E, also tends to close the switch F.

The upper switch E is held in closed position by
means of the lock bar 12 in all positions of the
latter. Said lock bar is in continuous engage-
ment with the exposed headed outer end 47a

of a plunger 47 that is slidably mounted in a bore.

that extends horizontally through the cover plate
it from front to back thereof. Said lock bar
presses said plunger inwardly against the arm 30

- of the upper switch and thus holds the same in

closed position.

The normally closed lower switch F is opened
against the pressure of the closing spring 4§
therefor by means of a rock arm 48 that is pinned
to the rock shaft 19 exteriorly of the housing
on the side thereof remote from. the lock arm
{8 and has a roller 48 journaled on its free end
adapted, when the door is opened, to be engaged
by the lock bar 12 to thereby rock said arm and
thus open said switch. The lock bar (2 has a
notch 59 therein adapted, in the closed position
of the door, to accommodate the roller 49 of the
switch opening arm 48 and thus relieve said roller
of ‘the pressure of said lock bar.  The portion
of the lock bar at the upper edge of the notch. 50
therein is inclined downwardly and outwardly
away from the body of said bar to form an:in-
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clined lip or cam portion 5! adapted, when said -

bar moves downwardly at the beginning of the
opening movement of the door to bear against
the periphery of said roller 49 forwardly of. the
axis thereof and thus force said roller and the
supporting arm 48 therefor rearwardly far enough
to rotate the shaft 19 in a direction that will
swing the lever 41 pinned thereon outwardly and
disengage the contact plate 38 carried thereby
from the stationary confact posts 36 of the
switch ¥ and thus open the same. Thus, when
the door is opened, the switch F is held open by
the engagement of the lock bar (2 with the roller
49, thereby preventing operation of the elevator
car until the door is completely closed and the
notch 59 in said lock bar is in position to receive
said roller and permit said switeh to close. .
The upper switch B is held closed by the lock
bar 12 in all positions of the door.. However, in
the event of repairs that necessitate the removal
of the lock bar, such removal removes the pres-
sure of the lock bar on the outer end of the switch
closing plunger 41, thereby permitting the spring
46 to open said switch and thus prevent operation
of the elevator car until the lock bar is again
replaced. e
As shown in Figs. 12 to 15, inclusive, the above
lock and switch mechanism may be modified for
use in an elevator having a car equipped with a
retiring cam; that is, a cam (not shown) of the
type that is movably mounted on the car and
is automatically engaged with .the roller 26 to
open the lower switch F' and unlock the door
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when the car stops at the landing ahd is auto- -

matically disengaged from said roller when:the
car is started. In this construction, the lock bar
operated switch actuated arm 48 is dispensed
with and the lock arm 8 is secured by a pin 53
to the shaft 19 so that the spring 21 serves to
hold the lower switch in ¢losed position until the
roller 26 carried by.said arm is engaged by the
retiring cam to rotate said shaft in a direction
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which will swing the contact carrying switch arm
41 outwardly and open said switch. As the spring
21 serves to hold the lower switch F in closed
position, the pivotal connection 44 between the
contact carrying arms 380 and 41 of the upper
and lower switches E and F, respectively, is dis-
pensed with and a separate supporting pivot 44a
is provided in the bottom of the housing 8 for
the contact carrying arm 30 of the upper switch.
In this construction, the notch 58 and inclined
lip 51 of the lock bar 12 may be dispensed with.
With this arrangement, the upper switch E is al-
ways held in closed position by the engagement

~ of the lock bar with the plunger 47 and the lower

switch F is opened and the door unlocked when
the retiring cam is moved forward into engage-
ment with the roller 26 at the upper end of the
lock arm 18 to thereby swing said arm and thus
rotate the rock shaft 19 in a direction that will
open said lower switch against the pressure of the
spring 21 and break the electric circuit control-
ling the elevator car.

Obviously, the hereinbefore described arrange-

. ment admits of considerable modification without

departing from the invention. Therefore, I do
not wish to be limited to the precise construction
shown and described.

‘What I claim is:

1. In an electric elevator, a shaft, a door there-
in, a lock for said door, a switch associated with
said lock and adapted to be incorporated in an
electric circuit for controlling the operation of a
car in said shaft, and a second switch adapted to
be incorporated in said circuit, said first men-
tioned switch being closed when said lock is in
locking position and opened in the unlocked posi-
tion of said lock, and said second switch being
closed by an associated part of said lock in all
positions thereof and being adapted to open auto-
matically upon removal of said part.

2. In an electric elevator, a shaft, a door there-
in, a locking device for said door, a switch asso-
ciated with said locking device and adapted to be
incorporated in the electric control circuit for a
car in said shaft, a second switch adapted to be
incorporated in said circuit, said first mentioned
switch being closed when said locking device is
in locking position and opened in the unlocked

- position of said locking device, said locking de-

vice including a keeper element adapted in all
positions of said door to hold said second switch
in closed position, and means associated with
said second switch for automatically opening the

- same when said keeper element is-displaced from

operative position.

3. In an electric elevator, a shaft, a door there-
in, a locking device for said door, a switch asso-
ciated with said door locking device and adapted
to be incorporated in an electric control circuit
for a car in said shaft, a second switch adapted
to be incorporated in said circuit, said first men-
tioned switch being closed when said locking de-
vice is in locking position and opened when said
device is in unlocked position, said locking device
including a keeper element removably secured to
said door and adapted in all positions thereof to
hold said second switch in closed position, and
means for automatically opening said switch to
break said circuit upon removal of said keeper
element.

4. In an electric elevator, a shaft having a door
opening therein, a door for closing said opening,
a locking device for said door comprising a lock
bar movable with said door and a lock arm piv-

3

oted in said shaft and adapted to move into in-
terlocking engagement with said lock har in the
closed .position of said door, a cam adapted to
be mounted on a car working in said shaft and
to disengage said lock arm from said lock bar
when said car is opposite said opening, a normal-
1y closed switch adapted to be incorporated in
an electric circuit for controlling the operation of
said car, said lock bar being adapted to open said
switch in the open position of said door, and a
second switeh in said circuit adapted to be held
closed by said lock bar in all positions. of said
door. ’

5, In an electric elevator, a shaft having a slid-
ing door opening therein, a door for closing said
opening, -a locking device for said door compris-
ing a lock bar movable with said door and a lock
arm pivoted in said shaft adjacent to said door
opening and adapted to move into locking en-
gagement with said lock bar in the closed posi-
tion of said door, a switch adapted to be incor-
porated in an electric circuit for controlling the
operation of a car working in said shaft, a cam
adapted to be mounted on said car for disengag-
ing said lock arm from said lock bar when said car
is opposite said opening, and an operative con-
nection between said lock arm and said switch
adapted to open the latter when'said lock arm is
disengaged from said lock bar by said cam, said

lock bar being adapted in. the open position of.

said door to hold said lock arm in unlocked posi-
tion and said switch in open position.

6. In an electric elevator, a shaft having a
door opening therein, a door for closing said
opening, a locking device for said door compris-
ing a lock bar movable with said door and a lock
arm pivoted in said shaft adjacent to said door
opening and adapted to move into locking en-
gagement with said lock bar in the closed position
of said door, a switeh adapted to be incorporated
in an electric circuit for controlling the opera-
tion of a car working in said shaft, a cam adapt-
ed to -be mounted on said car for disengaging
said lock arm from said lock bar when said car is
opposite said opening, an operative ‘connection
between said lock arm and said switch adapted
to open the latter when said lock arm is disen-
gaged from  said lock bar by said cam, and a
second switch in said circuit adapted to be held
in closed position by said lock bar in all positions
of said door. .

7. In an electric elevator, & shaft, a door there-
in, a sliding locking device for said door compris-
ing a housing fixed to said shaft, a lock arm piv-
oted on said housing,-an upright lock bar mov-
able with said door and having an opening there-
in adapted to be engaged by said lock arm in the
closed position of said door, a cam adapted to be
mounted on a car working in said shaft and
adapted to disengage said lock arm from the
opening in said lock bar, a switch enclosed in
said housing and adapted to be incorporated in
an electric circuit for controlling the operation
of said car, said lock arm being operatively con-
nected to said switch for opening the same when
said arm is disengaged from the opening in said
lock bar, and a single spring means for moving
said lock arm into engagement with the opening
in said lock -bar and for closing said switch, said
lock bar being adapted in the open position of
said door to hold said lock arm in unlocked po-
sition and s2id switch in open position.

8. In an electric elevator, a shaft, a door there-
in, a locking device for said door comprising a
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4
housing fixed to said shaft, a lock arm pivoted
on said housing, a lock bar movable with said
door and having an opening therein adapted to
be engaged by said lock arm in the closed posi-

- tion of said door, a cam adapted to be mounted

on a car operating in said shaft for disengaging
said lock arm from said opening, means for yield-
ably holding said lock arm in locking position,
a switch mounted in said housing and adapted to
be incorporated in an electric circuit for control-
ling the operation of said car, said lock bar being
adapted to open said switch in the open position
of said doer, means for automatically closing said
switch in the closed position of said door, and a
second switch incorporated in said control circuit
and adapted to be held by said lock bar in closed

" position in all positions of said door.
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9. In an electric elevator, a shaft, a door there~
in, a sliding locking device for said door compris-
ing a housing fixed to said shaft, a rock shaft
journaled in said housing, a lock arm journaled
on said shaft, a spring for yieldably holding said
lock arm in locking position, an upright lock bar
movable with said door and having a slot therein
adapted to be engaged by said lock arm in the
closed position of said door, a switch mounted in
said housing and adapted to be incorporated in
the -electric control circuit of a car adapted to

. operate in said elevator shaft, a cam carried by

said car for moving said lock arm to unlocked
position, said switch including a movable contact
and a supporting arm therefor fixed to said rock
shaft, a spring for urging said contact carry-
ing arm to switch closing position, and an arm
fixed to said rock shaft and adapted in the open
position of said door to be actuated by said lock
bar to thereby move said contact supporting arm
against the tension of said spring to switch open-
ing position.

10. In an electric elevator, a shaft, a door
therein, a locking device for said door compris-
ing a housing fixed to said shaft, a rock shaft
journaled in said housing, a lock arm journaled
on said shaft, a spring for yieldably holding said
lock arm in locking position, a lock bar movable

with said door and having & slot therein adapted:

to be engaged by said lock arm in the closed po-
sition of said door, a. switch mounted in said
housing and adapted fo be incorporated in the
electric control circuit of a car adapted to oper-
ate in said elevator shaft, a cam supported on
said car for moving said lock arm- to unlocked
position, said switch including a movable con-
tact, and a supporting arm therefor fixed to said
lock shaft, a spring for urging said contact car-
rying arm to switch closing position, an arm fixed
to said rock shaft and adapted in the opened po-
sition of said door to be-actuated by said lock
bar to thereby move said contact supporting arm
against the tension of said spring to switch open-
ing position, a second spring opened switch
mounted in said housing and adapted to be in-
corporated in said circuit, and an operative con-
nection between said second switch and -said lock
bar for holding said second switch closed in all
operative positions of said lock bar.

_ 11, In an electric elevator, a shaft, a door
therein, a locking device for said door compris-
ing a housing fixed to said shaft, a rock shaft

journaled in said housing, a lock arm journaled

on said shaft, a spring for yieldably holding said
lock arm in locking position, a lock bar movable
with said door and having a slot therein adapted
to be engaged by said lock arm in the closed posi-

2,033,853
tion of sdid door, a switch mounted in said hous-

ing and adapted to be incorporated in the electric
control circuit of a car. working said elevator
shaft, a cam supported on said car for moving

said lock arm to unlocked position, said switch.

including ‘a:movable contact arm and a support-
ing arm therefor fixed to said rock shaft, a spring
for urging said contact supporting arm to switch
closing position, an arm fixed to said rock shaft
and adapted, when the door is opened, to be
actuated by said lock bar to thereby move said
contact supporting arm against the tension of

switch -mounted in said housing and adapted to
be incorporated in said circuit, said second switch
including a spring opened contact carrying arm,
and a plunger slidable in said housing between
said last mentioned arm and said lock bar, said

lock bar and said plunger holding said last men-.

tioned arm_ in switch closing position in all po-
sitions of said door. :

12. In an electric elevator, -a shaft, a door:

therein, a sliding  locking device comprising a
housing fixed to said shaft, a rock shaft journaled
in said housing, a lock arm fixed to said shaft,
a lock bar movable with said door and having -a
slot therein adapted to be engaged by said lock
arm in the closed position of said door, a switch
mounted in said housing and adapted to be in-
corporated in the electric control circuit of a car
working .in- said elevator shaft, said switch in-
cluding a contact carrying arm fixed to said rock
shaft, a spring for yieldably holding said lock
arm in locking position and said contact carrying
arm ‘in switch closing position, and a cam sup-

ported on said car and adapted to engage said
lock arm to move said lock arm to unlocked posi--

10

- said spring to switch opening position, & second °
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tion and said contact carrying arm to switch '

opening position, said lock bar being adapted in
the open position of said door to hold said lock
arm in uniocked position and said switch in open
position,

40

13. In an electric elevator, a shaft, a door

therein, a locking device comprising a housing
fixed to said shaft, a rock shaft journaled in said

housing, a lock arm fixed to said shaft outside
said housing, a lock bar movable with said door
and having a slot therein adapted to be engaged

by said lock arm in the closed position of said
door, a switch enclosed in said housing: and

adapted to be incorporated in the electric control-

circuit of a car working in said elevator shaft,
said switch including- a -contact carrying arm
fixed to said rock shaft, a spring for yieldably

holding said lock arm in locking position and.

said contact carrying arm in switch closing posi-
tion, a cam supported on'said car and adapted to
engage said lock arm to move said lock arm to

unlocked position and said contact carrying arm
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to switch opening position, and a second switch -

enclosed in said housing and adapted to be incor-
porated in said circuit, said second switch includ-
ing a contact carrying arm pivoted in said hous-
ing and a spring urging said last mentioned arm
to switch opening position, and an operative con-

nection between said.lock bar and said last men-

tioned contact carrying: arm for holding the lat-
ter in switch closing position in all positions of
said door. ‘
14. In an electric elevator, a shaft, a door
therein, a locking device comprising a housing
fixed to said shaft, a rock shaft journaled in said

housing, a lock arm fixed to said shaft outside,

65
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said housing, a-lock bar movable with said door 5




H

2,233,853

and having a slot therein adapted to be engaged
by said lock arm in the closed position of said
door, a switch enclosed in said housing and
adapted to be incorporated in the electric control
circuit of a car working in said elevator shaft,
said switch including a contact carrying arm
fixed to said rock shaft, a spring for yieldably
holding said lock arm in locking position and said
contact carrying arm in switch closing position,
3, cam supported on said car and adapted to en-
gage said lock arm to move said lock arm to un-
locked position and said contact carrying arm
to switch opening position, and a second switch
enclosed in said housing and adapted to be in-
corporated in said circuit, said second switch in-
cluding a contact carrying arm pivoted in said
housing, and a spring urging said last mentioned
arm to switch opening position, and a plunger
slidable in said housing between said last men-

5

tioned contact carrying arm and said lock bar,
said lock bar and said plunger holding said last
mentioned contact carrying arm in switch closing
position in all positions of said door.

15. In an electric elevator, a shaft, a door
therein, a spring closed switch adapted to be
incorporated inn an electrical circuit for control-
ling the operation of a car in said shaft, a mem-
ber mounted on said door for opening said switch
when said door opens and for permitting said
switch to close when said door closes, and a sec-
ond spring opened switch adapted to be incor-
porated in said circuit, said member cooperating
with said second switch for holding the same
closed in all positions of said door, and adapted
for removal or displacement with relation to
said second switch to permit the same to open.

JULIUS A. SCHWEIG.
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CERTIFICATE OF CORRECTION.
Patent No. 2,253,853, March k4, 1941.
JULIUS A, SCHWEIG. _ :

It is hereby certified that error appears in the printed specification
of the above numbered patent requiring correction as follows: Page 3, sec-
ond column, line ﬂ;,cléim'?,strike out the ward "sliding" and insert the
same before “door" in line 55,>same claim; pagely, flrst columm, line 19,
claim 9, strike out "sliding" and insert the same before "door™ in line 18,
same claim 9; and that the said Letters Patent shouldbe read with this cop-
rection therein that the same may conformto the record-of the case in the
Patent 0ffice.. | | |

Signed and sealed thig 22nd day of,April? A, D. 19l1.

Henry Van Arsdale,
(Seal) Acting Commissioner of Patents.



