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SPECIFICATION forming part of Letters Patent No, 527,366, dated October 9,1894.

Application filed June 12, 1894,

To all whom it may concern:

Beit known that I, WiLLIAM J. FERGUSON,
4 citizen of the United States, residing at Bal-
timore, in the State of Maryland, have in-
vented certain new and useful Improvements
in Deviees for Opening or Closing Elevator-
Doors, of which the following is a specifica-
tion.

This invention relates to certain new and
use'ul improvements in devices for opening
and closing elevator doors.

The object of the invention is to provide a
simple device by means of which the con-
ductor in an elevator car may cause the doors
lezated at the various floors to be opened or

- closed as desired as the elevator ascends or
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desce:ids the elevator shaft.

The invention is illustrated in the accom-
panyinz drawings, in which— ‘

Figure 11is a view of an elevator door lo-
cated on a fleor and the mechanism connected’
with the door for opeaing and closing it.  Fig.
2 is a side v'e v showing. the stationary re-
tractor whichislocatcd alongside of each door,’
the vertiee® enc ‘ess chain, and the trip-arm
on the car which trave scs the retractor and
actuaies thesaid ve ’ie'lchain. Fig.3isade-~

 tail view of the trip-c "m and showing its rela-

30

35

tive position w’th respect to the retractor.

Fig. 4 is a top or plan v'ew of the trip-arm.
The letter, A, in the drawings designates

one of the Coors of an elevator shaft located

at each floo. ar.d which, as usual, slides back

and forth on a horzoatal track, b, from which
it is susper.ded by hangers, ¢. - The door has
at its top an vpward projecting arm, d, made

. fastto a horizontal endless chain, B, above the
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door by which the door is opened and closed
as hereinaiter deseribed. This horizontal
chain passes over a pulley, F, at one side of
the door and also over one step, f, of a cone
pulley, F’, at the other side of the door.. The-
cone pulley has position above the elevator
door and adjacent the door jamb, e. A pulley,
F? hag position some distance below the lower
end of the door and in a direct vertical line
below the cone pulley, ¥/, and a vertical end-
less chain, E/, connects between the lower pul-

ley, F?% and the step, f’, of the cone pulley.

5o The vertical chain serves to actuate the hori-
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zontal chain and cause it to open and close the
door in the manner hereinafter desecribed.

The pulleys, F, ¥, over which the horizon-
tal chain, E, passes, are relatively larger than
the pulleys, f/, F% over which the vertical
chain, E’, passes.
arrangement, a certain movement of the said
vertieal chain will result in a much greater
movement of the said horizontal chain which
shifts the door, and this latter movement will
produce a momentum sufficient to fully open
the door.

The vertical chain, E’, carries a down-

‘turned hook-lip, h, which engages with an up-

turned hook-lip, 2, on the elevator door, and
the two hook-lips when engaged serve as a
catch to hold the door closed. The vertical
chain also carries twoknoecler blocks, 4,4/, one
block on each stretch of the chain, upon
which a trip-arm, H, acts, said trip-arm being
carried by the car, to. move the said vertical
chain,

- The vertical retractor, G, is stationary and
has two projecting curved faces, g, separated
from each other by a straight face, g”. This
bar has position forward of and in a vertical

line between the two stretches of the vertical

chain, B, Theretractor baralsohasa curved

face, g% adjoining each of the pulleys, F/, 2

which prevents the trip-arm from coming in

contact with either of the pulleys when it is ‘,

projected at that point.

By this .construction and
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The trip-arm, H, has a yoke-end or bifur-

cated end provided with a roller, /, journaled
between the two arms, m, m’, and said two
arms project beyond the roller. 'This, trip-
arm is carried on the elevator car, the bottom,
I, of which has a bracket, j, depending from
it and a bell-crank lever, 7', is pivoted to the
bracket. To one end of this bell-crank lever
is attached a foot rod, %, which projects up
through the floor of the ear, and to the other
end of the bell-crank lever the trip-arm is

connected. A spiral spring, k', around the :
95

foot-rod, &, tends to keep therod in a normal
raised position and the trip-arm retracted.
The ends of the yoke-arms, m, m’, of the trip-
arm, take on eachside of the vertical retractor
bar, G, so that the roller, /, when the arm, H,
is retracted will pass close by the outer edge
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of the curved faces, g, when the trip-arm is-
not employed to open the elevator door. -
When it'is desired to open a door, A, the’
conductor presses his foot upon the end of the
rod, k. This actuates the bell-crank lever, j s
whleh projects the trip- arm, H, and causes it
to take the position shown in Flo' 2 wherein |
the roller, Z, is in direct contact w1th -said bar,"
G. Now the roller, I, will traverse up or down
on the retractor bar, G, and when the car is
going up the arm, m, of the trip-arm w1ll cone
in contact with the knocker block, ¢, on the
vertical chain, E’. Thus the knocker block

will be carried up by the arm, and the verti-'

cal chain carrying the hook-lip, h, caused.
to move upward and the horizontal chain,.
B, to slidethedoor, A. The movement of the
veltlcal chain_releases the hook- 1ip, h, from
the hook-lip, %/, on_the door, an aVes ‘the
door free. to be opened The knocker block,
%, 18 ‘earried up by the'engagément of ‘the trlp-
1 the roller of the trip-armin thé up-
d t1 eTse runs upon the lower project-
ing ‘eurved face, g, when said arm will ‘be
‘ back to its normal pos;tlon, show
es in Fig. 3, ‘which releases it from the
noeker block. The momentum acquiréd by
the door ‘on being moved w111 cause the dc
to draw on_both the horizontal and vertlca,l
endless ‘chains so as to_move them. ) The
knocker block, 4, 'on the stoppage of the ver-
t1cal chain at me the door is fully open,
; on des1gnated 7, adjoin-
1ng ‘the 'sécond - ight. face, g’, as 1ndlca,ted
1. At t_ age the elevator car will
stop with 1ts bottom, I even with the ﬂoor of
the landing. It w111 be understood that as
the knockel block, 4, ascends the knocker
block, s/, on the other stretch of chain will de-
scend and upon the stoppage of the vertical
chain;therelative p0s1t10ns of the twoknocker
blocks will be as indicatéd by dotted l1nes, %,
#,in Fig. 1,—4. e., the knocker block, 7/, w1ll
have posmon Just above the knockerbloek %,
Now on starting tocontinte the upward trav-
erse of. the _ear, the ‘conductor replaces his
foot ‘on the rod, k, which will project the trip--
arm above the knocker block 1, and below
the other knocker block, 7’ When the tr1p-
arm, 7/, éngages the knoeker block, #’, the
contlnued traverse upward will reverse the
movement ‘of the vértical chain, B/, and the
horizontal chain, E, and close the door, Aj
the hook-lip, 7, will be lowered to engage w1th
thie hook-lip, #’, and theé door thus will be’
locked; and the knocker—blocks, % r‘esp'ec't-
ively, returned to their normal pos1t1ons as.
they were before ‘the door was opened.
The operatmn just described will be ‘sub-
tantlally the same with the elevafor'car de-
scénding the shaft, In thls instance, Kow-
ever, the trlp-arm will engage the knocker
block, 7/, to ‘open the’ door, ‘and to ‘close the-
door the ‘knocker block, z, will be engaﬁed
In ‘the present . 1nstance the trip-arm 1s,

‘shown asinterided to beoperated by the press-

ure of the conductor’s foot, but it is obvious

that it may be operated in anyotheér manner.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1, In a device for opening and closing the
doors of elevators, the combination of the hori-
zontally-sliding elevator door; a horizontal
endless chain having position above the door
and connected directly therewith and moving
in the same direction that the said door slides,
so that in moving said chain will carry the
door with it; a vertical endless chain to trans-
mit-motion to the said horizontal chain; the
vertically-moving ear; and a laterally-mov—
able trip-arm on the car which is projected
horizontally out from the car to engage and
move the vertical ¢hain and is autormatically
disengaged from said chain when the latter
has been méved ‘a Sufficient distance to catise
the opening or closing of the door. .

2. The combma,tlon of ‘a sliding elevator
door; a horizontal endless chain, E, éonnected

' with the door; a vertical endless chain, B/,

adapted to transmit motion to the horlzontal

‘chain_and carrying oneé ‘or more knocker
blocks; a vertwally-movmo' ‘car carrylng a

movable trip-arm; means for engaging the

‘trip-arm withsaid knocker-block tomove the
:vert1cal chain, wheréby ‘the horizontalchain -
‘i operated to open or close the door; and fur-

‘ther means to ‘automatically diSengage the
;tmp-arm from the knocker-block when the
horizontal chain has moved the'door to a full
open or closed p0s1t1on y

3. In a device for ‘opening and closmg the,
doors of elevators, the combination of the

sl1d1ntr elevator door havmo a catch; a hori-

'zontal ‘éndléss ‘chain, E, connected w1th the

door, a vertical endless chaln, E’, ‘eonnécted
0 as to transmit motion to the hor1zonta,1
‘chain and carrying a ‘catch to engafre with
said catch on the door when the door i closed,
and alsocarrying one or more knocker bloclls,
‘a vertmallyamovmg car, and means attached
to the car for éngaging the said knocker
‘blocks, whereby the vertical ¢hain is ‘eaused
'to move and engage its catch with or digen-
‘gage it from the catch on the door, and also
-actuate the horizontal ‘¢hain which in -turn
‘operates to open and close the elevator door.

4. The combination of a -sliding ‘elevator
‘door; ‘a horizontal endless chain, E, connected
w1th the ‘door; a vertical endless ‘chain, B,
conneeted 80 as to transmit motion to the
‘horizontal chain and carrying one or miore
'knocker blocks; a stationary retractor bar, G,
liarfanged in a line between the two stretches
‘of the said vertical chain and having a num-
ber of curved proj ectlng faces,g; a vertically-
‘moving car carrying a projectible trip-arm
‘having two arms, m, m'; and means for ‘pro-
B ectlng the trip-arm 8o that its two arms will

|'straddle the retractor bar in position for en-

igaging either of the knocker blocks, whereby
‘when the car moves the trip-arm engages the
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knocker block and the vertical chain will be
moved until the arm encounters one of said
curved faces of the retractor bar, substan-
tially as described. '

9, The combination of the horizontally-
sliding elevator door; a vertical endless chain,
E’, passing over suitable pulleys adjacent to
one side of the door; a horizontal endless
chain, E, connected with the door and passing
over pulleys which are relatively larger than
those over which the said vertical chain
passes,—said horizontal chain being actuated

by the vertical chain, whereby a certain move-
ment of the said vertical ¢hain will resultin a
greater movement of the horizontal chain; a
vertically-moving car; and means on the car
for actuating said vertical chain, substan-
tially as desecribed.

In testimony whereof I affix my signature in

the presence of two witnesses.

WILLIAM J. FERGUSON.
Witnesses:
CHARLES B. MawN, Jr.,
C. CALVERT HINES.
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