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U'NIT]LD STATES PATENT OFFICE

CHARLES W. KIR%C‘H OF (}HI(JAGO ILLINOIS, ASbIGI\OR TO }.*JLFVATOR SUPPLY & REPAIR |
COMPANY A (‘ORPOR%TION OF 1I LINOIS !

DOOR MECHANISM FOR ELEVATOR-SHAFTE

No. 868,449,

To all wham it may concern:

Be it known that I, Cuarczs W. Kinscrr, a citizen
of the United States, and a resident of C]uc__.ago, county
of Cook, and State of Illinois, have invented certain

5 new and useful Improvements in Door Mechanism for
Flevator-Shafts, &ec., of which I do declare the follow-
ing to be a full, clear, and exact description, reference
being had to the accompanying drawings, forming
. part of this specification. |
The present invention, while susceptible of use in.
operating doors intended for other purposes, 1s more
especially designed for the operation of the doors to
elevator shafts. | K |
" The invention is directed more particularly to the
15 operation of that class of elevator doors arranged o
slide in vertical direction, a pair of doors being pro-
vided for cach opening of Llw shafi.

The primary object of the invention is to provide
~improved mechanism whereby the operation of the
20 doors may be effected by fluid under pressure (com-

pressed air preferably) delivered | from a common
source of %UI)p]V to the opvratmﬂ' mechanism dd]acem
cach door opening of the shaff.

The invention consists in the features of nwelty
95 hercinafter described,

ing drawings

claims at the end of thisspecification.

Figure 1 is a view from the inside of an elevatlor

10

shaft, (Jooking: oulwardly), showing my inveniion as

30 appliced to the operation of a pair of vertically shiding
doors, the doors being in open position.  Ifg, 2 isa
view similar to Fig. 1 but showing the doors in closed
position. Fig. 3 is an-enlarged detail view in horizon-
{al section on ine 3—3 of Fig, 2 showing the bracket
for euiding the upper end of the rod of the door cush-
joning mechanism. . IFig. 4 i1s a view In clevation, with
parls broken away showing upon an enlarged scale the
atntomatic locking and unlocking merlmnism the
doors and the parts adjacent thereto. Fig. § 18 a view

40 in horizontal seetion on line H- 3 of Fig. 4. Fig, 6 18

a view showing in vertical section a portion of the

foor of the elevator car and showing in clevation the
parts connected thereto for automatieally controlling
the door-operating mechanism,  Fig. 7 1s a view 1n
vertical seetion ondine 7—7 of PPig. . Fig. 8 s a view
in cross-section on line 8—8 of Figs. 6 and 7. Fig. 9 is
a view in clevation of one of the power ¢ylinders and
one of the cushion cylinders connected therewith,
Mg, 10 18 a view in central vertical seetion through
the other eylinder and its cushion cylinder, adjacent
parls being shown in clevation.  Ifig. 11 is a plan view
of the wvalve mec hanism for controlling the motive
fluid supplicd 1o the power eylinders. Tig., 12 is a
view in gection on line 12—-12 of g, 11.  Iag. ‘*1 15 2
cross-section on line 13—13 of Fig. 11. Mg, ]4 a,

19

99

Speciﬁca.tion of Létters Patent. _
Applicntion fled March 16,1805, Serial No, 260,234,
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illustrated in the acc ompany-
and particularly pointed oul 1n the

the door plates A and A7,

Patented Oct. 16, 1907,

-

| view in  side elevatlon of the valve casing. Flg 15 is

a view in section'on line 156—15 of Fig, 11.

A and A’ designate metal plates or bars at the sides of
one of the openings of an elevator shaft.  Along the face
of each of the bars A and A’ extends a channel:bar B
(sece Tig.. 5) the inwardly extending walls b and b of
which are held at a slight distance from the bar or plate

60

A by micans of the strip B/ that is bolted to the plate A -

and channel-bar B. Channel-bars B form stationary
guides for the upper and lower doors C and (7 of the ele-

vator hatch-way. The doors C and (7 as shown, are

formed of corrugated 1aetal plates inclosed by an angle-
bar frame ¢. The door C has connected to each of its
ends a movable guide-bar D, A portion ¢ of each guide-

~har D projects within the space between the inner edge

of guide channel-bar B and the door plate A.  The
movable guide-bars 1) of the upper door C depend to a
considerable distance below the lower edge of the door
(' and hence serve 10 guide the door throughout the en-
tire extent of its movement (see Fig. 1).  The movable

guide-bars D7 for the lower door (7 are shown as con-
‘nected by means of the brackets 2 and 3 that project lat-

erally from the frame of the door ¢/, These brackets

“are riveted to the door €7 at their inner énds and have

their outer projecting ends riveted to the guide-bars 1.
lach of the guide-bars D7 has one of its angula,r portions
@ extending within the space between the outer cdge of

the fixed channel-bar B and t*ht_, door plate A, as clearly

shown 1n fiig. 5 of the drawings.  The movable guide-
hars 1)/ extend to a considerable distance above the top
line of the lower door (7 and hence serve to guide the

lower door throughout the full extent of its vertical

nmiovement.

The upped and lower doors Cand (7 are connected for
balanced shift in apposite directions by chains or cables
I in any convenient manner.  As shown, one end of
cach cable 1513 connected o the upper door by means
of w hook D riveted to the inner face of an abutment or
bhracket 6 that is secured as at 7 1o the inner face of the
upper door o This bracket 6 1s Inaced by an arm 8
(it extends upwardly. from the outer portion of the
bracket o a higher point on the Irame of the deor C.

Mhe oppesite end of the chain or cable 1 is conneeted

(o the frame of the lower dooy €7 by means of a hook 9
projecting upward from a plate 10 that s riveted to the
frame ¢ of 1he daor 7 (see Fig, 4).

Henee, 1 will be
scen that when the upper door C is raiged, the lower

65
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door (Y may descend by gravity by being ‘untlollvd m .

its downward movement, by the chains or cables I,
The chaing or cables I8 af the ends of the doors C and ¢,
pass over suitable pulleys 42 projecting 1mmrdly from

Upen the plates A and A7 at eac 11 side ol th hiate h-—
way opening, .are mounted -the vertically ary anged

106

power eylinders F that are cross-connected by a pipe S 110
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fluid under pressure; may pass frecly from one (ylmder
W 1lhln cach of-the power vylinders Fisa
plston 15 from which extends upwardly the shifter rods

16. Connections petween the shiiter rods and the parts

operated thereby are similar so that the description of
the operating mechanism at cne side of the door-way
'1110 uppu end of the rod 16 has o
reduced portion 17 that passes through o slot 6% that i
formed in the brackets 6 (see Figs. 4 and 5), and the up-

per end 17° of the part 17 which is further vedieed; of

the ﬂ]lﬁ(‘,l -6 16 Dasees I{J(}_ﬁ(}ly tht ("l‘bh a hele 201 in ﬂ" ¢
free end of 2 pwuted latch-bar 21.  This latch-bar 21 is

| pivoted as at 22 upon a plate or bracket 28 secured to the -

frame of the door C and the angular hooked end 24 of the
latch-bar 21 depnnda threugh openings ¢ and ¢ {ormed
respectively in the Aipper and lower doors when (he
doors are in closed pos 1t1t:-n, and by its ﬂngam ment with
the frames of the upper and lower ddors, serves to haldl
them securely in locked positicn. " A shonlder 17¢ H'{_;-
tween the reduced portiong 17 and 17" and a nut 2

threaded on the portion 17" are arranged to o ngage w hh

the free end of the latch-bar 21 and determine ite move-

ment.
Figs. 2 and 4, the latch-bar 21 will hold them se curely

locked but when compressed air is adwitted to the
lower end of the vylinder ' (in manner to be presently

defined) and the piston 15 and rod 16 are forced upward

thereby, the initial mevement of the shifter rod 16 will

‘¢ause the latch-bar 21 to rock abont its pivot peint 22

uptil the hooked end 24 of the latch-bar is swung from
engagement with the angle frames of the doors, therehy
permitting the further upward movement of the rod 1¢

to effect the opf}ﬁing of the dorrs in M2 as will prog-

ently appear.
As shown, the power cylinders F at the opposite sides

of the door-way are provided with closed caps or ends’

/7 having ports between which extends the (‘(H]?‘l{‘(‘tlnﬂ":
5 delb

pipe f, and the cap f/of one of the cylinders Fis pro-
vided with an admission port /* that is coninected by a

short pipe 30 with the casing K of the valve mechans

ism whereby the passage of compressed air to md from

- the cylinders F is controlled.

By reference more particularly to sheet 6 of the d rowW-
ings, the preferred construction of valve mechanism
(which however may be varied widely without depar-

- ture from the scope of the 1nvmtmn) wﬂl be readily

o{

60

65

understood.
Valve casing K is secured 1in pOEaltlUI] by bolts 31 and

iq provided with a cylmrhwal bore h.—mwng berew-

threaded openings 32 and 33 with which the feed pipe
34 and cylinder pipe 30 engage, and, on the oppﬂmte
side of the casing, a screw-threaded openmg 35 is pro-
vided with-which the exhaust pipe 36 engages. Simi-

7 lar openings 327, 33/ and 35/ are arrangod opposite the

openiings 32, 33 and .35 so that the valve may be-ar-
ranged Glthel on the right or ktt hand side of the door,

the openings which are not used heing closed! by suitabla

piugs.37. ~Between the openings 32 and 33 is ar-
.,.mged a dmphragm 38 which forms the seat of the.inlet
valve &, and through which extend the inlet pOI’tE 39.

| thw:-}t ports 40 communicate with the -:Jpemng 35
‘and these exhaust ports are preferably arranged in the
cylindrical valve seat 407 formed separate from the |

bady of the casing fmd arranged w1t]11n one end thereof

When the doors Cand O/ are closed 28 ¢ shewn in |

oy -

close the inlet ports 39.

thetrip Monthe car engages.

. 888,449

-at their lower ends so that the compressed air or othm ! ’I‘Ize exhaust valvet/ is carried on a stem 41 whlch qmlgly
“fits within the openend ﬂf the bore of the valve casing.

The inner end of the valve stem is provided with 2 per-

forated guide head 43 which fits the bore of the valve

msmg Exhaust valve ¥ is provided as show n, with

70

a suitable. packing ring 44 of leather or othoer smtable ‘

ylbldmﬂ' material, held in place hy a washer 49 and

lock nut 42,

The reciprocating inlet valve k is mounted upon g
stem 45 which extends through a central - opening in

the dlaphlagm 38 and the end of which extends within

a socket 46 in the inner end of the stem 41 of the ex-
haust valve. The inlet valve ¢
a suttable packing ring 47 of leather or other stuitable
material, and the end of the bore of the valve casing
18 oloscd by 501ew-plug 48, which may be easily re-

-moveéd, when it is desired to renew the pa,c-kmg, of the

inlet valve. A reupmcatmg shifter L on th outer

face of the valve Cﬂcamg 13 arranged to slide in suitalig

guideways formed in lugs 50, projecting laterally tvou

the valve casing. One end 0[ the reciprocating shifter

is bent laterally and is connected to the outer ‘endd of
the exhaust valve stein 41
of the shifter and of the exhaust valve,

In the normal position shown, the inlet valve £ is

| normally«closod and the exhauqt valve &/ is nurmally

open. In this position, thewvalve stem 45 projects nnlv

asing is provided with |

A stop 50” limits the throw .

79

30

80

90

part way within the socket 46 so that there ig a lost-
motion connection between the oxhauat valve stem 41

and the inlet valve stem 45.- By this arrangement,
when the shifter L is moved to actuate the valve, the
initial movement thereof will close the exhaust vmlw
before it opens the inlet valve so that there is no loss
uf the motor fluid.  As soon as the exhaust ports 40 arc
closed, the play or lost-motion between t‘m valve stems

shifter L will open the inlet valve & to ad mit air or othor

suitable motor flutd under pressure to the motor cylin- -

F through the pipe 30 and common connection fo
It will be noted that the exhaust, valve opens against

the pressure within the motor ('yhndﬂrq and. that the

inlet valve & opens against the pressure in the main

eed pipe so that as soon as the shifter I, is releasod the

valves will be returned to normal position by the pres-
sure of the motor ﬁl:lil to open-the exhaust ports 40 and
This arrangement does away
with the necessity of employing s spring mof,h anism for
returning valves to normal position.

- The hmuonhl, reciprocating valve ‘ih]ltﬂ L is ar-
ranged to be actuated by a suitable ir ip carried by the
car, and for this purpose is provided with a latc rally

projecting stud 51 which carrics a roller 52 with which

18 in the form of a ver tlmlly i sposed shoe connected by
swinging links 53 with g vertically disposed strip- 54,
vhlfh 18 connected by Ings 55 with the floot 56 of the
car.

M, and a wrtwﬂ iy 1e(-1p1r:n:3 ting plunger GO; arranged
to shift through an opening ir the car floor, iy provided

on its upper end with a fo;}t-mpce 61 rmd at its lower end

is pivoted to the operating link 57. A spring 62 coiled
about the plunger normally holds it in its uppermost

pmltmn with the trlp M: cmd link 57 in moporatwe pos1- |

Trip M (sce Figs.:6 and 8)

An actuaticg link 57 is pivoted intermediate its
encs to a lug 58 on th(l hottom of the car flicor; and its:
Iouter end is slotted to engage a pin 59 sécured to the trip

95

100

- 41 zmd 45 1s taken up and the further m: vement of the |

105

110

116

120

195

130
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1ug 572 secured to the inner face of the link.

868,449

o

tion indicated by dotted linies in Fig. 6. A latch 63 '
is pivoted on a lug 64 on the inner face of the strio 54.

A spring 65 on the inner face of the strip 54 engages the
tail of the latch 63 and the lower bent end of the latter

extends through an opening in the strip 54 and engages
the notch in the lower edge of the link 57 when the trip

- M is shifted to operative position shown in full lines in-

the drawings. By this means the trip- M will be locked
in its operative posltlon The lower end of the latch 1s
prevented from engaging the upper edge of the link 57
when the latter is in lowermost position by an upright

.A. pﬁail Uf
lugs 66 are secured to the plate A’ in the elevator shaft

~and are arratiged respectively above dnd below the

15

valve casinig K. These lugs are arranged to engage the
outer curved edge of the tail of the latch 63 to ghift 1t

" against the tension of its spring so that the trip M may

20

- straps 67.

29

be returned to normal, idle position by the coiled.
- spring 62.

Lug 57* normally holds latch 63 so that 1t
will not enzoge lugs 66,

To the npwer end of each of the power r.,ylnlders F is
connected a cushioning eylinder N, secured thereto by

The ends of each cushmmng cylinder are
closed and provided with restricted ports 68, the lower

one of which is controlled by a screw valve 69 by which

the port may be epened or closed to any desired extent.

The niston n 'within the cylinder, it provided with a

. piston-ved 70 which extends upwardly through a suit-

30

v
g

40

|
it

Ceylinders Ifand then open the inlet ports leading

65

N

shifter rods and the abutments 6 on the door O, and

able stuiiing-hox 71 upon the upper edge of the cylinder.
Thispisten-rod extends through the slot 6* of the abut-

ment 6 and its upper end is guided in a loop 72 formed

on ihe end of a bent strap 73, which is bolted: to the side
'platﬂa A, A’ azshown in Figs. 2and 3. A pair of stops
74 are sdiustaldy secured to each of the piston-rods 70
by wi serews 79, & 'ﬂd are arranged in such position that
the Y mll be L‘:‘Ilﬂdﬂ‘{‘d by the abutment 6 when the doors
are near the ends of -their movement, either in opening
or closing. :

It will be noted that as shown most clmz lyin Ifg. 4, a
shoulder 17+ is formed upon the upper end of the main

portion of the shifter rods 16 and at the lower ends of

the reduced portions 17 thereof, which extend tluough
the slots of the abutment straps 6. In the normal posi-
tion, and when the doors are closed, this shoulder 18
spaced a short distance below the abutment straps’6 50
that a lost-inotion connection is provided between the

the shoulder 170 will not engage the abutments to 1ift
the door until after an initial shift thercof sufficient to
release the latehes 21, | |

- The operation is as follows: In all of the drawsi mgs

except Fig. 1, the doors are shown in closed. position .
and tlie other parts in their normal, idle position.

As
the car approaches the desired floor, the operator will
depress the plunger 60 and thereby shift the trip M to
operative position through the medium of the link 67.

The trip will then Le locked in its operative position .

by the lateh 63 and will engage the roller 82 on the
shifter 1. and operate the controlling valves k and £ as
deseribed, to first close the exhaust from the power

thereto.  Air or other suitable motor flmd will then
flow. fran the deed pipe 34 1o the valve casing K,
throueh the inlel ports 39 and pipe 30 to one-of the motor

-:*ylmdem T aml Llnuugh the connecting pipe f to the L c&ble for use toa ﬁre-—pmuf door for Lhe frelght (,leva,wrs

— e wrwrewr et —

actuated to lift the shifter rods 16. ‘
the rods 16 will move latclies 21 about their pivots 22.

other motor 'cyli,ndér, 80 that the pistons 15 will be

to release the doors and the continued upward move-

’lment of the rods will bring the shoulders 17¢ thereon

into engagement with abutments 6 so as to lift the upper
door ‘C and -permit the lower door C/ to descend by
gravity. As the doors approach the end of their open-

. ing movement, the abutment or brackeis 6 on the upper
door C will engage the upper pair of stops on the piston

rods 70, so that the pistons n within the cushioning

- ¢ylinders N will be shifted upwardly, and. the slow

escape of the air frpm the upper end of the cushioning

cylinders will arrest the movement of the doors without-

shock. Inasmuch as the trip M is locked in 1ts opera-
tive position, it will hold the valve shifter and valves
in their shifted position and the fluid pressure within
the motor cylinders will hold the doors open as long
as the car remains at the floor. Assoon howeveras the

“car moves in either direction from the floor, the trip M
will he disengaged from the valve shifier and a release

of the latter will permit the closing of the inlet valve k
and the opening of the exhaust valve 2/ under influence
of the pressure in the motor cylinders and in the {eed
pipe, as before. described. The upper door and 1ils

connected parts, are then free to descend by gravity.

The doors are so connected by the chains or cables

"E that they near ly balance each other and can he

shiftéd with the expenditure of but little energy, but
the upper door and its connected parts are necessartly
somewhat heavier than the lower door so thm 1t will
descend by gravity when-the pressure in the motor
cylinders ' is released and lift the lower door through
the flexible connections . As the doors approach
their closed position, the abutment straps 6 will engage
the lowermost stops on the piston rods 70 and thus shift
the pistons n within the cushioning cylinders N down-
wardly. The slow escape of air froin the lower end of
the cushioning ¢ ylinders through the resiricted ports 68,
will check the closing movenient of the doors so that
tley are hrnug_.,ht together without shock. During the
downward shift of the upper door the abutment 6

8

The initia] shift of -

0"

79

80

85

90

95

100 -

105

{hereon will rest on {he shoulder 17 of the shifter rods

16:and -the: shoulders 17° will hold the latches 21 in

such position that their low er ends v ill enter the open-
1ngs ¢, ¢ in the edges of the doors. As soon as the
doors meet, the shifter rods will continie to descend

110

until nuts 26 threaded on the portions 17 strike ithe

brackets 6 and the shoulders 17* will move away from
the brackets 6. Latches 21 will be swung about their
pivots by nuts 256 back to normal poesition and will lock

any floor until the caris at such floor.  Inthisway any
accidental opening of the doors is plmented by the
safety latches 210

The lugs 66 shown in.Figs. 7 and 8, are arranged

Letween the floors so that when a car moves from any
floor, either up or down, latch 63 will be shified by one
of the lugs 66 to release the trip M and permits its re-
turn under influence of spring 62 % the inoperative
position indicated by dotted lines in Fig. 6, and none -

~of the doorsat the other floors will be opened unless the

car operator again sets the trip.
The improved construction ig particularly appli-

115

| the doors together so that they cannot again open at

120

125

130
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of warehouses and the like. Such doors are necessarily

of heavy construction, and even whnen double vertically
sliding doors connected for balance shift are employed,

they cannot be readily operated by hand. Fire doors
oi this type now employed, are irequently left open so

-that they will not afford protection from fire and are

frequently rendered inoperative by the rough handling
because no adequate means are provided for checking
the momentum of the heavy doors. In the preseiit

device, a strong durable construction is provided. -

Vertically reciprocating rods and vertically arranged
power cylinders having a common control mechanism
provide means by which they may be easil y and quickly

~operated with certainty, and by which they are auto-

matically closed and the cushioriing appliances prevent
any shock or jar to the door mechanism ag they are

opened and closed. The automatically controlled

locking device insures that the doors will be held
snugly together in closed position to afford the desired

fire protection. It is understood however, that the

mechanism is not limited to the operation of fire doors,
that numerous changes may be made in the details
of construction without departure from the essentials

of the invention and that parts may he taken without

1ts adoption as a whole, .

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

1. The combination of the vertically sliding, upper and
lower doors, guides above the ends of sald doors, flexihle
cornections ‘befween said doors extending over said guides,
& lock for holding said doors in closed position, a motor,
means operated by said motor for releasing said lock and
shifting said doevs, and control means for said motor 20V -

~erned by the travel of the elevator car,

- 2. The combination of the vertieally sliding, upper and
lower doors, puide pulleys above said doors, {lexible. con:

nections between the ends of said doors extending over
saild guide pulleys, means for locking said doors in closed’ |
position, and ‘a shifter connected to one of sald doors ar-

ranged to release said locking meauns. ‘ -
3. The combination of the vertical sliding, upper and
lower doors, a stutionary guide on eaeh side of said doors,

and a palr of euide bars engagingy the opposite edges of

each of snr o rorides,

connected respectively to said upper
and lowe. doovs." - .

LY

4. The combination of the vertieal sliding, upper and

lower doors, a stationary guide on each side of said doors,
a pair of gaide bars engnging the opposite edges of each of
said stationary guides connected respectively to said upper
and lower 'doors, flexible connections between the ends of
sald doors, guide rollers above said doors over which sald
connections extend, and a shifter connected to one of said
doors, substantially as described. R

J. The combination of the stationary guides. pairs of
sliding guide-bars engaging vespectively the inner and

- outer edges of said stationary gcuides, the upper and lower
- doors connected respectively 1o ‘the ‘upper aud to the

lower ends of said ouide bavs, connections between said

.doors and operaling shift mechuanism "therefor.

. The combination of the vertically sliding, upper and
lower doors, flexible connections between the ends of said

doors, guides above said doors over which said connections

extend, shifters -connected to tlie opposite ends of one of
suid doors, motors for operating said shifters and common

control mechanism for snid niotors.

7. 'Mhe combination of the vertically sliding, upper and
lower doots, flexible connections between the ends of said
doors, guides above said doors over whieh sald connections

“extend, n vertically reciprocating shifter-rod corineeted to

one ot said doors, a vertically disposed cylinder, and pis-

ton therein for opernting said shifter-rod, and a controi-

tlable vulve governing the admission 16, and exhaust from,

" sald eylinder.

8.. The combination of the pair of vertically sliding § position and lugs upon the wail 'Qf the eicvator shaft for

]

e

b
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doors conneeted for balanced shift in ﬂppgsite directions,

a patrof vertically reciprocating shifter-rods connected to.

the ends of one of said doors, vertically dispesed motor

- cylinders for actuating said shifter-rods and control mech-

anism therefor governed by the travel of the elevator car.

0. The combination of the palr. of vertically sliding

doors connected for balanced shift in opposite directions,
veriically reciprocating shifter-rods connected directly to
the ends of one of said doors, pistons on said rods. cylin-
ders for saijd pistons and controllable valve mechanism
soverning the admission to, and exhaust trom said -eylin-
ders. - o

- 10, 'The combination of a vertically sliding elevator
door, a 1'(3(*11'}1'ncﬂti11g'Hhift‘er-md motinfted on the wall of
the elevator shaft and for operating said doar arranged to
engage flie same after a slicht initial movement, a Iatch
mounted on said door, released by the initial movement of
snia shifter-rod, and actuating means foir said shifter rod
controlled by the travel of the car. o S

L1. The combination with a vertically sliding elevator
door, of a reciprocating shifter-vod, a Iug on said door
with which suid rod engages after a slight initial move-
went, a lateh pivoted on said door, engaged by said rod

,and released by the initial shift thereof, a piston on said

- other in closed position

yvator shatt and arranged

rod, a cylinder tor.siid piston and a controllable valve gov-

~erning the admission to and exhaust trom said cylinder.

12. The comhination with 4 'pair of oppositely and ver-
tically sliding doors, of locking means for said doors and

shifter mechanism therefor mounted on the wall of the eIé-.
by initial shift to release said |

locking means. . '

13. The combination with a pair of vertically sliding

doors conneeted for simultanequs shift in opposite direc-

Jtions, of a lateh connecting said doors in cloged position,
- and a shifter mounted on-the wall of the elevator shaft,

having a lost motion conncetion with one of said doors
and arvanged by preliminary shift to 1'@10';159 said latch.

14. The combhination of a pair of vertically sliding doors
councected to shift in. opposite directions, a 1'ecipi'ﬂcating
shifter-rod mounted on the wall of the elevator shaft and
having a lost motion connec¢tion with one of sald doors,
and & latch on the latter door arranged to engage the
and released by initial shift of
said rod. T

15. The ecombination with a pair of vertically sliding
doors connected for simultaneous’ shift in opposite direc-
tions, of a latch connecting said doors in ufﬂse_d position,
shifter mechanism mounted on the wall of “the elevator
shaft and having a lost motion connecétion with one of
satd doors, and means on-the car for controlling the oper-
ation of said shifter mechanism, said shifter mechanism
being arveanged by preliminary shift to release said lateh,
substantially as described. | I

16. 'The combination of the pair of vertieal sliding ele-
vator doors connected for halanecoed shift in opposite direc-
tlons, an abutment on- one of said doors and a lateh
thereon arranged to eugage thoe other door in closed posi-
tion, a voertically 15'¢1-{.-i1n-1:}m1f.i11;.;' shifter-rod having a lost
motion connection with” said abuiment and arranged to
release said Tateh by initial movement, and méans for
actuating said shifter-rod.. R

1%, The combination of the pair of vertical sliding ele-

vator doors connected for balanced shift in opposite
directions, abutments on the onds. of one of said doors,
latches pivoted thercon arranged: to engage the other of
sald  doors in  closed position, vertically  reciproeating
shifter-rods lhaving lost motion

vitlve mechanisxm controlling the ilﬂl'iliﬁé‘i{}q to and exhaust
from said t:}'limlvl‘g. | | ,

18. "The combination with an elevator door ﬂqd.dl}erf
ating meshs theretor, of a controlling trip carried by the

car, means for seiling said trip in operative position and -

shaft for
| . 159

means mounfed on the wall of the elevator
reiwrning the trip to normal position, :

19 ‘he combination' with, an elevator door and its
operating means, -of a shiftabie. controlling trip carried
by the car, a latch for locking sald trip In operative
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' releaaing gaid Iatch to restnre sald trip to normal pnsitian

20. The combinatmn with an elevator door, of a shifter

'therefor, a motor for operating. said shifter, controlling
-mechanism for said motor, a shiftable trip carried by the
car to” actuate said controlling mechanism; means for set-
ting sald trip in ﬂperative positicn and means on the.
returnmg smd trlp to IlOI'IIld].'

wall of the elevatm shaff for
position

21. The combln&tmn Wlth an elevatﬂr door, of a recip-
rocating shiffer therefor, a cylinder and piston for oper-

atlng said motor, valve mechanism controlling the admis-
sion to and exhaust from said cy]mder, a trip for said

valve mechanism carried by the car, a latch for helding

said trip in 0pelat1ve position a.nu luegs in the elevutm
shaft for releasing said trip.

- 22, The combination with an elev ator door and its opoei-
atin"' mechanlsm of & bDlng—hGlﬂ trip for controlling
daid mechanism carried by the car, a lelﬂ“‘—held lateh
for holdlnb\amd ttip in operative position and lugs In the
olevator shaft arranged to engage and release said trip.

23. The combmatmn withh an elevator door, a shifter.
therefor, and a cyllnder and piston for operating sald |

shiifter, 01‘ a valve easing communicating with said cyl-

inder having normally open admission and normally closed -

cxhanst ports, valves ‘controlling said ports and ‘a trip

carried by the ear for successively shifting Eﬂ.id valves to

first close said exhaust port and subsequently ﬂpen said

| inlet port.

24. The cnmbinatlon with an elevator door, ‘& shifter
therefor, and a cylinder and piston for operatmg said

“shifter, of a valve casing communicating. with gaid cyl-
inder having normally open admission and normally .closed -

exhaust ports, reciprocating exhaust and inlet valves held

in normal position by the fluld pressure, a shifter for

quccesswely actuatlng said valves and a trlp carned by
the car for actuating said shifter: -

30

3'5.'_

25, The" cambination with an elevator. dﬁor, a .shifter

thellE':fﬂl, and a. cylinder and pistor for. operating. said

shifter, of a valve casing communicating With said cyl-

inder laving admission and exhaust ports, & normally

closed reciprecating admission valve, a nmmally open ve-

ciprocating exhaust valve having a lost motion connection

with said inlet valve and arranged to close said exhiust
port by imitial movement, a shifter connected to said ex-

haust valve and a trip carried by the car for Operatinfr

smd thftE:l
'CHA;RLES W. KIRSCH.
WltHESSE,S o - a
. Gro. 1. FISHER Jr.,
 Ipwarp WYLDE.
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