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To all whom it may concern:

Be it known that I, GEORGE HAIL, of Provi-

dence, in the county of Providence and State

- of Rhode Island, have invented certain new

and useful Improvements in Elevator Satety

- Devices, of “thh the following is a specifi-

10

cation.

This invention has relation to door-con-
trolled elevator safety appliances, having for
1ts object to provide an improved locking de-
vice to be used in connection with the valve le-

ver, so that when the door is opened the valve |-

and its lever cannot be operated and which at

"~ the same time will not lock the valve-leverin
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sald open door.
of great benefit to elevator-repairersand jani- |

35

open position in case a door is opened when
the elevator-car is in motion.

The invention has further for its object to
provide means for withdrawing the lock from
engagement with the lever in case the lock-
ing mechamsm should be actuated by the
opening of a door when the car is at rest at

a point remote therefrom. It is possible with'

many of the existing forms of door-locked
controllers to have the car locked against
movement either at a landing or at a point
between two landings by the opening of a
door either above or below the car.

According to this invention mechanism is

provided for temporarily rendering the lock-

ing mechanism inoperative to permit the car

to proeeed to the landing where the door is
opened, so that the operat01 may close the
This freeing mechanism is

tors by enabling them to move the car from
the car itself or frown the landing, as they
desire, while working upon or around the car
1eﬂ*ardless as to whetbel the doors are open

- or closed
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45

so open safety-circuits.

.. with the bell crank lever shifted,

Refernnn' to the dmwmfr%, Figure 1 repre-
sents more or less conventlonalls an elevator
shaft or batehway, an elevator-ear, the valve-
lever, and the mechanism by whlch the lever
is locked when one of the landing-doors i3
open. Fig. 2 represents one form of lock
which may.be employed to engage the valve-
lever. Fig.3representsthesame contrwanee
30 as to
render the. device applicable for normally
Fig. 4 represents one

| to the hoisting mechanism.

said mfwnetf

(No model.)

— e —— e —

Fig. o represents
another form of the locking device.in which

the bolt is provided with a locking member

or bow. Fig. 6 represents in perspective view
a form of locking-bow which may be secured
to the valve-lever. Fig. 7 represents more

| orlessdiagram matlca.lly anotherembodiment

of the invention. Fig. 8 represents in per-
spective view the 'valve-lever, the controller-
line attached thereto, and one form of bow
secured to said lever. |

On the drawings, referring more particu-

larly to Kig. 1, aa mdlcate the landing-doors,

which are nmmally closed, and b the eleva-
for-car.
cindieatesthe controller or rope, whleh may
Dbe actuated by the attendant on the car. This

rope orline may beeithergrasped by the hand
of the operator or else 113 may be shifted by
means of a wheel orlever, the drawings illus-

tratingalever for accomphshmg thispurpose.

AdJacent each door is an electric switeh d,
&I‘l&l’lﬂ‘ed in a safety-circuit e, said cu‘emtm-
cludmﬂ‘ a source of supply, as a generator,

1(1ndlcated ate',)and an eleetromaﬂ*netf The
line ¢ is connected by any suitable means

with the lever ¢ of the ordinary valve mech-
anism,(indicated as a whole at 2.) By raising

‘or lowering the line the valve-lever g may be

shifted to eause the admission of fluid into

. the.hoisting mechanism or to cut off the sup-

ply therefrom in the well-known way. The

locking mechanism includesa membem whlch

for convenience of nomenclature may be

‘termed a ““bolt,” although by that term there

is no intention of lnmtmn' the member to any
particular form or shape. This bolt is rever-

Slble end to end and is mounted in guides

74 on a supporting-plate %, said: suppmhmg-
plate likewise Sllpp()l‘hll]ﬂ‘the magnet f. The

plunger 1 19 connected by alink f? with a lat-
eral arm m' of the T-shaped lever m. The
other lateral arm m? of the said lever is pro-

vided with a weight m?, which serves to par-

tially ‘balance the weight of the plunger /7,
the plunﬂ'er being ot sufﬁelent weight, how-

is of the solenoid type, and its
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ever, {0 swing sald lever about its center of

motlon when it is permitted to drop. ~The le-
ver m is provided with a depending arm mt,

form of valve controlling “the: supply of fluid | which extends loosely between a pair of pins

100



[O

I§

20

30

35

40

45

co

55

- 60

65 force the bolt 7 gradually backward until the

e
i

% v, projecting from the bolt7. The lever m

18 fulerumed upon a stud m5, projecting from
the plate k, said parts being constructed an

arranged whereby when the plunger f' is
moved upward the three-armed lever m is
moved tothefull-line positionin Fig. 1,soasto
retract the boltorlock 2. When the plunger
drops, however, the lever drops to the dotted-
line position, so as to project the bolt, as
shown in Ifig. 2. For convenience the oper-
ative means between the doors and thelever
m 18 illustrated as comprising a normally
closed safety-circuit with switches whereby
when one of the doors is open the solenoid
1s deénergized to permit the plunger to drop
and effect the projection of the bolt 7 but it
will be understood that any equivalent means
may be employed in lieu thereof, the inven-
tion not relating to the particular operative
means between the door and the lock, but to

‘the locking mechanism coacting therewith.

The bolt 7 isarranged substantially at right
angles to the plane of movement of the lever
¢, and one of the parts (either bolt or lever)
18 provided with a locking member or bow,
with which the other is adapted to be en-
gaged. In Ifig. 1 the locking member orbow
1s illustrated as being secured to the lever g,

‘whereas in Iig. 5 the said member is shown

as mounted upon the bolt 2. This member
consists of an elongated strip n, bent at its
ends, as at n', and having opposing shoulders
n* n* to form a notch or space n® between
them. These shoulders may be formed di-
rectly on the strip n, as shown in Fig. 8, or
else they may be formed separately and se-
cured thereto, as shown in Fig. 6, in which
case they are adjustable longitudinally of the
bow to compensate for variations in the play
of the lever due to one caunse or another. The
projection which forms each shoulder is pro-
vided with a convex'edge nt, which forms to
all intents and purposes a continuation of
the curved surface of the bent end n'.
Where the locking member or bow is at-
tached to the valve-lever g, as shown in Fig.
1, the notch or space n® between the shoul-
ders 7n°is of sufficient width to receive the
end of the bolt 2 and at the same time to per-
mit the slight relative movement of the lever
g for allowing a certain requisite loose or
idle movement of the valve when itis in neu-
tral position. Where the bow is mounted

upon the end of the bolt ¢, the lever g is pro-

vided with a relatively small projection ¢’ to
enter the notch or space n®. From this de-
scription it will be seen that with either ar-
rangement the projection of the bolt 7 by the
accidental or malicious opening of the door
when the car is running will not prevent the
free movement of the lever ¢, for the curved
ends of the bow (whether carried by the bow
and engaged by thelever, or vice versa) when
the lever g is swung upon its fulerum will

projection ¢’ or the end of the bolt 7 registers

guides 7.

shown in dotted lines in Fig. 5.
~door be opened while the ear is running, it
will not prevent the free movement of the
‘valve-lever to neutral position, inasmuch as

'739,078

with the recess, socket, or notch 7® of the

bow, whereupon the bolt will snap forward
and the valve-lever will be held against
further actuation until the open door is
closed and the bolt withdrawn.

As has been stated, the operative means
between the doors and the bolt in Fig. 1 in-
cludes a normally closed electric cireait; but
should it be desired to employ the bolt in
connection with a normally open circuit it
may be done by shifting the fulerum or stud
m’ of the three-armed leverm to an aperture

I*in the plate %, as shown in Fig. 3, said

plate being provided with the apertures %23
for the fulerum or stud m5 For the same
purpose the bolt ¢ is provided with two pairs
of pius ¢’ to receive the end of the arm m?,
according to the location of the lever. To
limit the movewent of the bolt, it is provided
with suitable stops, as at 43, to engage the
In lieu of supporting the bolt ¢ in
the guides 7 it may be supported upon the

swinging links o o, as shown in Fig. 5, in
~which event the guides; merely serve to pre-
vent the dislocation of the bolt.

Ordinarily
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while the car is running the doors are all

closed and the locking-bolt is retracted and
outof the path of movement of the valve-le-
ver. Whenadoorisopen, however, the lock-
‘Ing-bolt is operated by the operative means
‘between the doors and said bolt, and the lat-

ter 1s thrown forward to locking position, as
Should a

the bolt will be forced backwardly by the

‘bow, as previously stated, until the bolt and

the lever are engaged by the shoulders n?
It may be stated that if the lever ¢
left of the bolt ¢+ in Fig. 1 a normally open
circuit could be used or the lever m could be
shifted to the position shown in Fig. 3, so as
to retain the normally closed safaty-circuit.

In Fig. 7 an embodiment is illustrated in
which the operative means between the doors
and the bolts is of a mechanical nature. In

‘this instance the bolt 7 is adapted to be ac-
tuated by the lever m, one arm of which is.

equipped with the weightm8. Thislast-men-
tioned arm is indicated at m® and it is con-
nected by a rod or wire m'® with a three-
armed lever . The last-mentioned lever is
provided with an arm 7', earrying an adjust-
able weight 7%, an arm 73, to which the rod or
wire m' is connected, and a third arm 74
which plays between stops 7% formed on a

plate carrying the fulerum +° for the said le--

ver 7. o
In lieu of the door-actuated switches (illus-

is to the
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trated in Fig. 1) bell-cranks s are mounted

to be engaged by each door when the latter
18 in closed position.

opened a spring s’ swings the lever about its
fulerum s% and the lever is so connected by
a chain or other flexible connection s® with

Upon the door being
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the rod or wire mi® that it -draws the said

wire downward and permits the weight m® on

the lever m to move the bolt ¢ into lock-
ing position.
abive'means between .the doors and the le-
ver m is illustrated in Letters Patent No.
oranted to H. L. Hail and George
Hail September 11, 1900, and is not herein
claimed as néw. The bow which is earried
by the lever g, as shown in Fig. 8, is formed
in one casting, having a shank %1“, which is
secured by bolts or rivets n!' to the lever.
In addition to the features thus far described’
there is provided mechanism for temporarily
effecting the withdrawal of the bolt to inop-
erative pomtmn even though c¢ne of the
doors be open. |

In Fig. 1 a shunt-cireuit e? is provided and
is arrauwed in multiple with that portion of
the sefety -cireuit which includes theswitches

d. The said shunt-circuit ¢? includes a sta-

tionary contact ¢® and a movable contact or

. switch lever ¢!, which is provided with a

weight e°, by which it is held open, as shown.
A line ¢ extends from the top to -.the bottom
of the well and passes through the car orout-

- side close to the dee1-openmg, so as to be in

30

position to be grasped by the attendant. The
upper end of the line may be attached to a
suitable support at the top of the.shaft or
well, and its lower end 1s connected to the
switch-lever e*, 80 that by drawing upward

on the line the lever ¢* may be caused to en-
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gage astationary contact €%, so as to close the
circuit throngh the solenoid 7, even though
a door be open and the cirecuit ¢ broken a.t
one of the switchesd. Bythis means the op-
erator may temporarily withdraw the bolt 2,
S0 as to permit him to shift the controller ¢
and raise or lower the car to the door which
is opened. The same result may be accom-
plished by mechanual means, as illustrated

in Fig. 7. In this case the ‘line ¢, which ex-

tends from the top to the bottom ef the ele-
vator-well, passes around a pulley ## at the
bottom of the‘well and is connected with the
end of the bolt 2. If the bolt should be in
engagement with the lever and a door be
opened above or below the car, the attend-
ant may draw upward on the line{, so as to
retract the bolt + and permit him to swing
the valve-lever by means of the controller.

I do not herein claim the mechanical lock-
freeing mechanism per se, asitforms the sub-
]eet-matter of a divisional application, Serial
No. 162,985, filed June 25, 1903. |

Ha,vmn* thus explained the nature of the in-

vention and described a way of constructing

and using the same, although without at-
tempting to set forth all of the forms in which
it may be made or all of the modes of its use,
I declare that what I claim is—

1. A safety appliance for elevators, com-
prising a door, a motor-controlling mechan-
ism, a lever pivoted tosaid motor-controlling
mechanism, a locking meémber attached to

This particular form of oper-

i

-

B

said piveted lever and extending. substen-'
tially perpendicularly to the medlen line of
said pivoted lever, said locking member hav-
ing on its expeeed' face stops Cwith inclined
outer surfaces, a second locking member mov-
able substantially at right angles to the plane
of movement of said pivoted lever, and oper-
ative means between said door and said sec-
ond locking member whereby when said door
is opened the last-mentioned locking member
is actuated to engage said first- mentlened
member. - | |

2.. A safety appliance for elevators com-
prising the combination with a door, and a
motor-controlling mechanism, of the follow-
ing instrumentalities—to wit, a lever pivoted
to said motor-controlling mechanism, a bolt
movable at right angles to the plane of move-
ment of said lever, and a locking mmember on
one of sald instrumentalities and having a re-
cess to receive the otherinstrumentality, said
| locking member extending in lines transverse
[ to the median line of the bolt and having.
stops with ineclined outer surfaces, said stops.
being separated to form said recess substan-
tmlly as described. -

3. A safety appliance for elevators com-
prising a motor-controller, a. car movable rela-
tively thereto, a 1oeking instrumentality.
adapted to move into engagement with said
motor-controller, an electromagnet, an arma-
ture therefor, a counterbalancing means con-
nected with and acting in the same direction -
as the armaturefor counterbalancing the said
armature and reducing the power required to
operate said -locking instrumentality, door-
controlled switches, and an electric circultin-
cluding sald switches and said electromagnet.

4. A safety appliance for elevators com- 1oj5
prmmw a door, a motor-controlling mechan-
ism, a lever pwoted to said motor- (3011'[:[’01111]”‘
meehamem and located at the bottom of the
well, a locking instrumentality movable to-
ward and from the plane of movement of said
lever, and a bow mounted upon said lever and
extendmcr in' the direction of its lines of
movemenb beyond its sides, said bow having
on its exposed face stops with inclined euter
surfaces, said stops being separated to form
&.recess ‘for the reception of said loeking in-
strumentality.

5. A safety appliance for elevators com-
prising a car, a controller, a lock therefor, one
Or more doers a safety- circuit meludmg one
or more door-actuated switeches and an elec-
tromagnet for the lock, asupplemental switch-
relatively to which the car travels, electric-
ally connected with the electromagnet, and
means independent of said door or doors for
actuating said switch to control the elect1 0-
maﬂ'net | -

. A safety apphance for elevators com-
pnsmfr a car, a controller, a lock therefor, a
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door, & eefety-circuit- includin o a deer-actu- 130
ated switch and an electromagnet for the lock, -
a supplemental switch located in the well, and.
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‘means operable from the car for moving the | mrcmt and operable from the car for moving
sald supplemental switch. sald supplemental switeh. )
7. A safety appliance for elevators com- In testimony whereof I have affixed my sig-
prising a car, a controller, a lock therefor, a | nature in presence of two witnesses.
5 door, a safety-elrcmb mcludmﬂ' a door-actu- GEORGE HAIL.
ated Smteh and an electwmaﬂ'net forthelock, Witnesses:
a supplemental sw1tchlocated in the well, and - HENRY A. GREENE,

means in the well independent of said safety | AUGUSTA ALLEN.
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