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(Nn model )

To all whom it may concermn: -
Be it known that I, FRANK E. HERDMAN
citizen of the United States and a resident of
Winnetka, in the county of Cook and State of

Illinois, ha,ve invented certain new and use-

ful Improvements in Automatic Door Open-

ing or Closing Devices for Elevatms of which |

_the followmﬂ isafull, clear, and exaet deserip-

10

tion, reference being had to the accompanying
dr awing gs, forming a part of this speci

ication.
This invention relates to improvements in

‘automatic door opening and closing devices

for elevators, and has for its prime object the

control of the door opening and closing de-
vices through Lhe opel ating-lever of the ele-_.
Vato:t car. |

“Another object is to have the 01)61111’10‘ and

closing devices of such character that any

20

others and without manual e:
part of the operator in the car.
These and such other ob,]eets as may here-'

door may be opened independent of all of the
f01t upon the

' inafter appear are attained by the devices

- tail view showing means Whereby the control-

'35

Hlustrated i in the aceompanymﬂ drawings, in

.Whmh——- |

Figure 1 repr esents a dlaﬂlamnlatlc eleva-
tion of two floors of a bmldmg, showing one
door of the elevator-shaft closed and the other

the open door. Fig. 2 is an enlarged detail
the same in its normal position; Fig. 3, a de—-

cable may be &ctuated by foot-power; Kig. 4,
an enlarged detail of the door- actuatmﬂ'

“mechanism moved in working poswmn zm(l

) Fig. 5 a plan view thereof.

40 ]
| T will f

| Slmllm letters of 1eference indicate the

ings.
For a better under Standmn' of my mventlon

of without reference to the particular parts.
My apparatus embraces a control-cable and

‘means carried by the car and connected with

- the operating-lever of the car whereby at any
- floor of thé building the control-cable may be
~actuated to open the valve of a motor which

works the operating-cable of the door opening
and closing devices.

rst describe the weneml features there-

This operating o-cable is
- -connec’ued Wlth the door opening and closmn*

- open and the position of the elevator-car at |
20
view of the (:loor-opemnﬂ* apparatus showing

dewees at each floor, which latter embldce

cluteh mechanisms which are thrown into and
out of gear by a shoe upon the ear, so that

only Lhe dooris opened where the car hapljens

to stop or only at that landing will the door

opening and closing mechanisms be in gear.

55

| Referrmcr now to the drawings, A mdlea,tes |

the control- -cable, which is _,conneeted at one

end in any suitable manner with the valve of
a motor B, preferably a hydraulic motor, and
at its upper end runs freely over a pulley C,

‘being held taut by a weight D, suspended at
the upper end thereof.
a drum I, a pinion F thereon, and a rack G
on the cyhnder of the motor, which in this
| instance is movable, while the plston 18 fixed.

The motm shown has

Of course these parts may be reversed or be
of any construction that will give to the drum
the neeessmyrotmymotwn

T1 ained around
the drum is the lower end of the operating-
| cable II of the door opening and closing mech-.

6o

anism, which is given a suitable number of

turns or bights around the drum for driving
purposes, and at the upper end of the ele-
vator-shaft said cable is trained over an idle-
pulley I on a suitably-weighted equalizing-

lever J, which serves to maintain the cable
taut, 13116‘ cable being of the endless type.

At each landing, mbove the door, is located

75

30

the door opening and closing mechamsm and -

as such mechanism is duphcated at each ﬂ001 |

a description of one will serve for all. Each of
such mechanisms comprises a wheel or pulley
K,around which the operating-cableistrained
for one or more turns and is preferably fas-
tened thereto in some suitable manner to pre-
vent slip. This wheel K carries or has cast

thereon a sector-rack I, or one or more Suit-

able projections adapted to be engaged by a

locking-bolt M, provided with a socket adapt-

ed to engage a tooth of the sector or one of the

pr 03601310115 on the wheel, said sector-rack and
lock-bolt forming a cluteh mechanism. This
-actuated and provided

locking-bolt is spring

with an extension beyond the periphery of the
wheel, which has thereon a lateral lug orend

N entermﬂ* a slot Oin a lever P, 1oosely jour-
naled upon the pivot of the Wheel K.

lock-bolt M is thus slidably secured to the
lever P, and the lever and wheel are loosely
Journaled upon a bracket or frame-plate Q, -

The
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2 559,528

attached at some stationary portion of the
elevator-shaft, such as the wall, or preferably
the caging inclosing the elevator-shaft.

Whenever the lock-bolt M is out of engage-
ment with a tooth or projection on the wheel
K, the said wheel will rotate upon its pivot
without producing any action whatever; but
whenever the locking-bolt is in engagement
with the rack L or other projection on the
wheel when the wheel i1s turned the lever I?
18 also turned therewith, and this action is
taken advantage of to open and close the door
to the elevator-shaft in a manner that will
be described further on. T'o maintain the
locking-bolt normally out of engagement with
the Wheel I provide a lever R .:L]SO pivoted
to the bracket (), one arm of which engages
the lug or end N on said bolt and has con-
nected therewith a rod S, working through
an eye in the bracket (Q and acfuated by a
spring 'I', sleeved thereon and confined be-
tween a nut on the end thereof and the eye
on the bracket. This spring T is stronger
than the spring actuating the lock-bolt M,
and consequently serves to hold the spring
actuating the lock-bolt normally compressed,
so as to hold the bolt back out of engagement
with the teeth or projections on the wheel K.
On the opposite end of the lever R is mounted
an antifriction-roller U, or the end may have
any other suitable projection, which is adapt-
ed and arranged to project into the path of an
engaging deviee consisting of a wiper-arm V,
secured to the top of the elevator-car. This
wiper-arm, striking the roller U or the end of
the lever R to which it IS attached, when the
elevator-eal reaches a floor, serves to com-
press the spring T and permlt the expansion
of the spring actuating the loek-bolt M, which
thereby throws said lock-bolt into engage-

ment with the teeth or projections on the

wheel K, so that when the said wheel is turned
1t will carry the lever P along with it. This
lever P is connected by a link W with the
door, and when the lever is rocked on its
pivotthe dooris correspondingly moved either
into or out of closed position. The opposite
end of the lever I has a weight X thereon,
which serves to hold the door closed and the
lever in its normal position on a dead-center
with the link W, which arrangement serves
as a lock for the door

On the bottom of the caris pivotally hung
a shoe ¢, connected by a link 6 with one arm
of a control device for said control-cable, con-
sisting of the operating-lever ¢ of the car,
such arm of the lever, in conjunction with
the link b, serving as a toggle to swing the
shoe upon its pivot. This lever cis adapted
to operate the elevator control-cables and for
this purpose may be provided with pulleys ¢/,
over which said cables (not shown) may be
trained. To the wall of the elevator shaft
at each floor, is pivoted a bell-crank lever d
one arm of which engages a button e upon
the control-cable A, and the other arm there-
of carries an antifriction-roller adapted to en-

gage the shoe when the latteris projected, so
that its path is crossed by said arm.

It will be observed that the connection of
the shoe with the operating-lever of the car
is such that whenever the lever is in its cen-
tral or ‘‘stopped” position the shoe will be
projected forward, so as to engage the bell-
crank lever d, and hence cause the operation
of the control-cable, and through it the mo-

tor, the operating-cable, and the door open-

ing and closing mechanism. When, how-
ever, the operating-lever i1s thrown to either
side of the centfer in running position for go-
Ing up or down, the shoe will be drawn back-
ward, so as to pass by without engaging any
of the bell-crank levers. Of course with an
arrangement of this kind the door at any
landing where the car is to stop will begin
opening as soon as the shoe engages the bell-
crank lever and starts the motor, and the
door cannot be closed until the elevator has
started away from the landing and the shoe
1s free of the bell-crank, which permits the
motor to reverse by the reverse movement of
the control-cable under the influence of a suit-
able weight orspring. Ihavefound itof ad-
vantage, however, to add to the mechanism
a device such as that shown in Ifig. 3, where-
by, when desired, the operator may place his

foot upon the tread 7, and thereby withdraw
the shoe, so as to permit the closing of the

door before the elevator starts away from a
floor.

Having described my invention, what 1
claim, and desire to secure by Letters Patent,
18—

1. Inanelevator,the combination of the ele-
vator-car, an elevatm -shaft door, an operat-
mﬂ-eable a door opening and elosmﬂ‘ mech-
anism actuated by said operating- cable and
normally out of operative connection with the
door, amotor formoving said operating-cable,
a control-cable for said motor, an engaging
device carried by the car for throwing said
mechanisminto operative connection with the
door, and a control device carried by the car
and adapted to actuate said control-cable,
substantially as deseribed.

2. In an elevator, the combination with an
elevator-car, the elevator-shatt door, an oper-
ating-cable, a motor for moving said operat-
ing-cable, a control-cable for said motor, of a
door opening and closing mechanism adapted
to be actuated by the operating-cable, an en-
gaging device carried bythe car and adapted
to throw said mechanism into operative po-
sition, and a control device carried by the

~car for actuating the control-cable, substan-

tially as described. _

3. In an elevator, the combination with an
elevator-car, an operating-cable, a motor for
moving said operating-cable, a control-cable
for said motor, of a door opening and closing
mechanism adapted to be actuated by the op-
erating-cable, and comprising a clutch mech-
anlsm normally out of gear, an engaging de-

| vice carried by the car and adapted and ar-
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ranged to throw said clutch mechanism into |

~ gear, and a control device on the car adapted

a,nd mranﬂ‘ed to actuate the control-eable |
| substwntlally as described.
4. Inanelevator,the eombmatwn of the ele-— |

V&tOl—C&l the elevator-shaft door, an operat-
1110'-(3&]:)1@ a door opening and closmn' mech-

- anism actuated by the operatlnw—cable and

10

comprising a wheel mounted above the ele-
vator-shaft door and provided with one or

- _more projections, and a slidable lock-bolt

- adapted to be operated to throw said bolt into

.15.

20

. mounted above the elev&tor—shaft door, an |
operating-cable trained around said wheel a

;.30

40 1

43

engagement with a projection on the wheel,

‘substantially asand forthe purpose descrlbed |
5. Inanelevator,the combination of the ele-
~ vator-car,
mounted above the elevator—shaft door, an |
operating-cable trained around said wheel a

the eleva,tor shaft door, a wheel

slidable lock-bolt adapted to be operated to

engage a projection on the wheel, and a con-
_neetlon intermediate of said wheel and the
the latter is
- opened or closed as the wheel is operated,

elevator-shaft door whereby
substantially as described.

6. Inanelevator,the combma,tlon of the ele-
vator -car, the elevator shaft d001 a wheel

lock-bolt adapted to be operated to engage a

projection on said wheel, a lever 1oosely jour- .
naled upon the pivot of the wheel and con-
nected to the elevator-shaft door, and a lug
~on the locking-bolt arranged in a slot in s,fudf
lever to opemte %ald lever, substantlally as

35

described.
7. Inan elevator the combination of the ele-

vator-car, the elevator-shaft door, a bracket
_arla,nged above the elevator—bhaft door, a
‘wheel mounted on said bracket, an opelat-_
ing-cable trained around said Wheel a lever

o _loosely journaled upon the pivot of the wheel

‘and connected to the elevator-shaft door, a
- slidable lock-bolt adapted to en gage a Projec-
tion on said wheel, a lug on said bolt arranged
In a slot in said lever a lever R pivoted on
the bracket and havmﬂ* one arm arranged in

a spring-controlled rod S connected to said
arm and adapted to normally hold the lock-

| bolt out of engagement with said projection
on the wheel, substantially as described.

8. Inan elevat01 ,<the combination of the elé-
vator-car, the elevator-—shaft door, a control-
cable, an operatm g-cable, a door opemuo and

| closmo* mechanism adapted to be actuated by

the operatlnwncable a bell-crank lever pivoted

to the wall of the elevator-shaft, and a control

device for actuating said control cable com-

prising a shoe pw'ota,lly supported on the car

and adapted to be projected to engage said
bell-crank leverand cause thelatter to operate
the control-cable, substantially as described.

9. In a,n_elevator the combination of the ele-
vator-car, the elevator-shaft door,

the elevator-shaft and having one arm ar-

ranged in the path of the shoe and the other

arm adapted to engage a button on the con-

trol-cable, substantlally as described.

10. In an elevator, the combination of the
elevator-car, the eleva,tm-shaft door, an op-

operating-cable, an engaging device carried
by the car and adapted £ throw said mech-

'enwagement with the lug on the lock- bolt and -

56
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a control-
cable, one or more buttons on the control--
_eable, an operating-cable, a door opening and
‘closing mechanism adapted to be actuated by
the Operat ing-cable, an operating-lever in the
car, a shoe pwata,lly supported on the car,

and a bell-crank lever pivoted to the wall of .7<j

75

erating- cable a door opening and closing g o
meehamsm adapted to be operated by said

3o

anism into operative pos1t10n a control device

carried by the car, a motor comprising a valve

and a eylmdel, a rack on said eylmdel 2

drum, a pinion journaled on the shaft of said

drum and meshing with the rack, and a con-

‘trol-cable, substantlally as and for the pur-

pose set forth.
FRANK . HERDMAN.

Wltnebses --
M. K. SHIELDS
O R. B&RNETT
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