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COMPANY, OF NnW’ YORK, N. ¥, A CORPORATION OF NEW JERSEY

CLOSUR"1 OP'F‘FATTNG MECT‘IA_NTSM '

Ap*al‘ cation: filed Aprll 18, 1929.

The invention relates to closure. operatlng

mechanism and particularly to operating

mechanism for elevator car. gates or” hatch-
Way doors.
It is ‘Ldentacreous in certain types of ele-

vator installations to provide mechanism for

automatically operating the elevator car gate

and hatchway doors, pavtlcularly in cases
where these closures must be frequently op-
erated and. in cases where their manual op-
eration is inconvenient. It is also of advan-

tage to provide mechanism for automatical- -

ly operating the car gate or a hatchway door
to one of 1its operated positions with ‘the
movement of such’ closure to its other opér-
ated pesition effected either manually or by
additional actuating mechanism. For exam-
ple, in elevator systems wherein-the opera-
tion of the car is under the control of the

passengers ‘themselves' and wherein a . clo--
sure must be in closed position before the car

may be operated, it is particularly desirable

that operating mechanism be provided -for .

moving the closureto closed positien in-order
that the car may be operated from any point.

One feature of the invention is the pro--

vision of mechanisim: for operatmg a_closure
to one of its operated positions which offers
a minimum of resistance to the operation of
the closure to its other operated: position.

Amother feature of the invention is the pro-
visien of mechanism for operating a closure
to one of its operated positions which offers a
minimum of resistance to the manual move-
ment of the elosure to such position.

A third feature of the invention is the pro-
vision of mechanism for operating a closure
to ene of its operated positions which. is
adapted to: maintain the closure in: any p031-
tion to which it is moved. '

A fourth feature of the mventmn is the
provision: of ‘closure operating mechanism
which may be-adjusted to catise the clostre to
automatically return slowly to closed posi-
tion when released.

A fifth feature of the invention is the pro— ‘

vision of closure operating mechanismi which,
when' adjusted to effect the automatic slow
return of the closure to closed position, is op-
erable to accelerate the: closing operation:

Serial Ho. 356,052,

A sixth feature of the invention is the pro—
vision of closure operating mechanism which

is. of simple and rugged construction and

Whlch is reliable in operation.

Other features and advantages will become '

apparent from the following descrlp‘flon and
appended claims.
The' closure operatmg mechamsm will be

“described by way of illustration, as ap hed

to the gate-of an elevator car.
In the drawings:— ‘ e
Figure 1 is a {front elevation of a port1o"1

‘of an elevator car showing-closure operating

mechanism embodying the 1nvent10n applled
to_the car gate;

Figure 2 is a view, partly in section, show-
ing details of the closure operating mecha-
nism as seen from the right of Figure 15

66

Figure 8 is an enlarcrea section, partlfy }

broken away, taken alonO* theline 83—3 of Fig-

ure 1 showing the const“ucuon of the closure

operating mechamsm

Flo‘ura 4igg Qerlon‘ll view taken alono Lhe'

line 4——4 ot Figure 8 showing the manserin
which' the valve of the closure opera,tmmr
mechanism is guided ; and

Figure 5 is a dmmam of the control cir-
cuits of an automatic push button elevator
system illustrating the adaptation of the clo-
sure operatm(r mechamsm to' such an: mst%l’
lation.

In Figure 1 the reference character 21'in-
dicates an elevator car while the. reference

character 22 indicates the car gate which ig

illustrated as of the coﬂapsvble type The
gate is arranged to be manually opened as by
the grasp 23, it ‘being understood that a grasp
may:be prov1ded for operating the gate from
both inside and outside the car,” 111° gate is
adapted to be réturned to closed: position,
When open, by the closure operating rmischa:
nism of the present mventlon, deswn‘#ef: as
2 whole by numeral 24 and hereumftor ‘Te:

: ferred to-as the gate closing device.:

In the 1llus’fmted embodiment of the inyen-
tion, the gate closing device comprises .o tn-
bular casing'made up of two sections 25 and
26 of pipe or tubing connected to each other

by a coupling 27.- “The casing’ is sscured to.

the snde of the elevator car 21 bv ring chmps

o
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~pled together:

10

‘98 or other suitable supports. ~ Prior to join-

der of sections 25 and 26 a piston guide 30 is
inserted in the section 25 in such manner that
a flange 31 thereon fits in a counterbore 32 on

_section 25 and the lower end of the piston
guide rests upon a portion of the end of sec- -

tion 26 when the sections 25 and 26 are cou-
The piston guide 30 extends
upwardly into section 25 and a hollow piston
cylinder 33 secured in a recess-in the lower
end of piston guide 30 extends downwardly

in the section 26 to a pointnear the lower end

- thereof. The lower end of section 26 of the

20

25

casing is provided with a cap 34 having an
opening closed by a plug 35 through which

- an adjusting screw 36 is:threaded.” The
~ screw 36 is secured in place by a lock nut 37
thereon.

The cap 84 and its related parts de-
fine the lower end of a chamber 38 in section
26 and afford a liquid tight closure therefor.

A member 40 is szcured to the lower end of -
cylinder 33 and has a port 41 therein afford-
‘ing a passage from the interior-of cylinder 33

to the chamber 38. - A valveseat 42 is formed
in the member 40 at the upper end of port 41

- for cooperation with:a check valve 43 adapt-

30

35

ed to. close the port 41.  The valve 43 has a
stem 44 which is guided by projections 45

thereon in member 40. and extends ‘down-:

wardly in chamber 38 to a point directly

-above the adjusting screw 36.
A riser tube 46 on section 26 serves as a

conduit through which oil, glycerin-or other

suitable non-compressible liquids may b2 in--

troduced into chamber 38 of section 26 where
the liquid rises until it normally fills cham-

“ber 88 to a height level with the top of the

a0 -

riser ‘tube.  Also'a portion of the liguid
passes through -port 41 into cylinder 33
around valve 43. A cap 47 normally closes
the riser tube. o =

. The piston guide 30 has'a central opening
50, provided with spacad oil baffles 51, which

forms the guide for a hollow vertically recip-

rocable piston 48." ' The lower end of the pis-

ton 48 is closed and the upper end thereof
is interiorally threaded to receive a plug 52

“having a flange 53 resting on the upper-end
of the piston.  The plug 52 is formed with a

central opening 54 through which a cable 55
passes. A counterweight 56 is suspended by
cable 55 within the piston with the upper end
thereof normally in contact with the inner
surface 57 of plug 52. = The piston 48 is loose-

s 1y fitted in piston guide 30 so that when thz

piston isin its upper position its weight tends

-~ to-cause it to descend in cylinder 33.  The

60

HA5

descent of the piston is normally prevented
by the liquid entrapped in cylinder 33 by

closed check valve 43. ,

- i The cable 55 passes through'a central open-

ing 60 in a cap 61. This cap is adjustably

‘secured to the upper end of section 25 by a

set screw 62 and has a pin 63 extending into
the interior thereof for cooperation with a

1,860,333

longitudinal slot. 58 in the end of section 25.

With such arrangement, the cap 61 may be : -

adjusted to align an opening 64 therein with
a passage 65 in piston guide 30. 'When so

adjusted, the cap is locked in position on sec-

tion 25 by the set screw 62. - .

- The ‘cable 55 extends -upwardly over a
pulley 66 journalled on a pin 67 in a pulley
guard and support 68 on cap 61. The cable
55 extends from the pulley 66 towards gate

99 and the free end of the cablé is: attached

0

%

to an upright bar 70 of the gate 22 by a -

coupling screw 71.. This screw has an adjust-

ing nut 72 at each side of bar 70." The piston

48 and counterweight 56, when in their lower-

most position in piston cylinder 83, maintain -
‘the gate 22 in -its closed. position through

cable 55. The counterweight 56 is not suffi-

ciently heavy to alone cause the car gate 22 to

‘move to:closed position but serves to main-

80

-86

tain the gate in the position to which it is -

moved and-to take up the slack in cable 55.
A magnet 88 is provided for effecting the
closing ‘of the gate, this magnet being ar-

ranged:to lift the check. valve 43.from its.

geat through the intermediary of a lever 76.

A clamp ring 78 is secured ‘about a shank 74

on the member 40 and has projecting bifur-
cations 75 between which the lever 76 -is

pivoted at 77.. The lever 76 passes through a-

90

96

slot 80 in the valve stem 44 and has arod 78

-attached to its other end,: The rod 78 ex-

tends upwardly in chamber 38 through the

passage 65 in the flange 81 of piston guide.

30 and through the hole 64 in cap 61 aligned
with passage 65.. The rod 78-may be laterally
adjusted to a position in alignment with the
passage 65 in piston guide 80 by adjustment
of clamp ring 78.. A coupling 81 on the end

of rod 78 secures it-to a link 82 pivoted toan -
- arm 83 of'a bell crank. The coupling 81 per-

mits adjustment of the lever 76 within the

_slot 80. The bell -crank is mounted on a

bracket 84 fastened:to a plate -85 secured to
an -extension 89 of the cap 61. The other

10¢

110

arm 86 of the bell crank supports the arma-- - .

“ture 87 of the'magnet 88 whose coil is mount-

ed on the bracket 84. '
TIn operation, the car gate 22 may be manu-

ally opened- by means of the grasp 23. As.
the gate 22 is moved to open. position the
counterweight 56 is raised through cable 55

and . the piston 48 “ig- carried therewith
through contact of the upper end of the coun-
terweight and the inner surface 57 of plug

52. As piston 48 moves upwardly, suction

is-produced in the piston' cvlinder 33 caus-
ing the checkvalve 48 to-be raised off the valve

seat 42. This permits the liguid from cham:-’

ber 88 to pass through port 41 into cylinder
33. lowering the liquid level in chamber 38.
When the upward motion of piston 48 stops;

83 acting on valve 438 closes the port 41.  The
liquid in the piston cylinder is thus en-

the pressure of the liquid in piston cylinder

nr
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trapped to.prevent; it-from: flowing back into
chamber- 38..as- would ‘occur: if: valve 43:re-
mained-open.

The gate: 22. remaing in:the pos1t10n to

which it has. been moved. as the piston 4815
~ supported:by, the liquid. entrapped in piston:

cylinder-33 and cannot-descend.to,close- the
gate until the valve 43 is-raised.. Upon.ener:

017at10n of magnet 88 to effect: the closmcr-

of the gate, the armature 87, of the magnet:is
uttracted roelxlng the arm 88.0f the bell crank
clochwme to lift rod 78.. Rod-78 moves lever.
76 clockwise about its pivot 77 and the lever

76.engages: the upper end: of slot 80 in the -

Valve, stem 44; -causing the check. valve 43
to be lifted‘off"valve-seat, 42, When the valve,
43.is lifted off valve.seat 42, the liquid en-
trapped. in. piston cyhnden 33 passes there-
from through.port 41 into chamber 88. "As
piston 48 is no longer supported in its upper
position by: the: hqmd it adds its weight to
that of the counterweight 56, these- bod1es de-
scending.to move the gate 22 to.closed posi-
tion. Asthe liquid-escapes from cylinder 33,
it opposes. the free descent of piston 48 and

thus regulates the speed-at which the gate

closes. 'This. speed may be varied-by.adjust-

ing the position.of- lever 76 within slot. 80.
The. gate closing device may be arranged

to. automatically. return the gate to closed

position. To obtain such oper atlon the screw

36.is adjusted to raise.the valve stem 44 suf-
ficiently. to normally maintain the face of
valve 43 a slight. distance above the.seat 42.
The gate closmg device then functions as.fol-

Jows: When: the gate-22 is moved.to open po-
sition the counterwelght 56 and piston 48
are moved upwardly in piston. cylinder 33.

through cable 55. As. piston 48 moves up-

wardly. the resultant difference.in pressure

between the chamber 88 and.the piston cylin-
der 33.causes.the check valve 43 to move up-
wardly increasing. the opening between: the
face: of check valve 43 and: valve seat: 42.

Liquid, then passes from: chamber 38 through

port, 41 into piston. cylinder 33 until the up-
ward motion.of piston 48 ceases. When. the
upward.motion of piston 48 ceases, the valve

43 descends to its lower posmlon with the"

valve face slightly above valve.seat 42, When
the car gate 22 is released, the piston 48 and
counterwelcrht 56:. descend acting through

" cable 55- to move the gate 22 to closed - posi-

85

66

tion.. The closing speed of the-gate is deter-
mined by the rate at which the hquld passes
from cylinder 33 to chamber 88, this in turn

being:- governed by the. distance ot the.check ,
valve 43 from its:seat.. By turning adjusting

screw. 36, the valye. may be raised-or lowered,

- thus regulatmo the size of the opening: be-

tween the valve 43 and: its seat 42 and there-

fore the speed at which. the gate. is: closed.

With, this arrangement, upon ener glzaulon of
magnet: 88, the.check valve 43 is lifted. to in-

crease. .the clea,rance between valve 43 a,nd iseat

42, permitting the liquid: to escape more: rap,
idly from'cylinder 83 to chamber 88. Thus;
if the car gate 22 has been: released: and. is

automatically.closing at a slow rate, the en-
ergization of- magnet 88 accelerates: the clos-

ing- operation:

The gate may be closed ‘manually: throucrhj
grasp:93.. The gate closing device offers-no
resistance to the manual closing-of the-gate

inasmuch as-the counterweight 56 is.free:to:

descend in piston 48.- Thus, the mannal: clos-
ing:operation may be performed at any:de-
sired speed. Furthermore, as the .counter-
weight acts to aid the closing operation, the
manual closing may be done with very. little
effort. When the check valve 43 is adjusted:
for automatic: closing, the piston follows the
counterweight in the manual closing opera-
tion, the speed with- which the piston. de-.
scends being dependent upon -the amount .of

piston continues its descent after the. gate is

70

75

80

‘88
clearance between valve 43 and. its.seat. The‘- :

fully closed until the inner surface of: plug 52~

engages the upper end of the counterweight.
‘When the gate operating device is- arranged'
to maintain the gate in open position until

closing operation. - Upon energization:of-the
maonet 88 to.raise the.check valve, however,
the § piston descends until the inner surface ot
plug 52 engages the top of the counterweight.

The adaptation of the gate.closing: dev1ce

of the present invention to-an automatic push"

button elevator system is illustrated in Fig-

ure 5. It will be assumed:that the valve.43.
of the gate closing. device: is. set- to. mamtam »

the gate in the open position. to. which. it-is
moved and that each hatchway door is ar-
ranged to close-automatically when. released.

%0

-magnet. 88 is eneralzed the piston 48 remaing -
in its upper p051t10n during. the: manual.

95:

100

105

For convenience; a. four floor 1nsta11at10n a0

shown.

The V‘LI‘IOHS electromacrnetlc switches em- -

ployed in the system are ‘designated as; fol-
lows: ,
‘A—Up direction switch,
B—Down direction sw1tch
(O—Accelerating switch,
H—Ca,r holding: sw1tch
I —Hall breaking sw1tch
J —Retiring cam sztch
K—Non- 1nterference sw1tch
M—TFirst floor switch,
N-—Second floor sw1tch
R—Third floor switch,
S—Tourth floor sw1tch
P—Potential switch,
T—Time limit relay switch,’ T
V—Time: limit hall breaklnu sw1tch
Throughout the: followma descrlptlon

110

S 1

- 120

126

these letters, in  addition to the usual refer-

ence numerals, will be applied to the parts of:
the above enumerated switches.
ple contacts K 143 are contacts on:the non-.
mtexference switeh, while actuating: coili At

For: exam-.
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190 is the 0011 that operates the up chrectlon
switch.

“The elevat_or car is raised and lowered: by .
a motor, designated as a whole by 90, which
for convenience is illustrated as of the direet
The armature of the elevator

current type.
motor 90 is designated 91, its starting resist-

- ance’. 92, its series field wmdmw 93 and its™
separately excited field winding'94.

95 is
the ‘release coil for the elevator motor-elec-
tromagnetic brake 96, and 97-is the stopping
resistance or dynamlc brake.: Door lock con-
tacts are provided for each door, these con-
tacts being arranged in series relation and
represented by a single pair of contacts des-
ignated 100. ‘Auxiliary door contacts are also

'prov1ded for each door, these contacts being:

arranged in series relation and are repre-

-sented by a-single pair of contacts designated

101. -~ The door lock coritacts are closed only

~when their respective doors are closed and

26

30

35

locked ‘while the auxiliary door contacts are
closed whenever their respective doors are
closed, even though the doors are not locked.

> Door lock contacts 100 are provided: to pre-
-vent'the operation of the elevator car except

when- all hatchway doors are closed and

Tocked. = The purpose of the auxiliary door

contacts 101 will be seen as the descmptmn
proceeds. - A retiring cam is provided to con-

trol the door locks, Gnly the actuating mag-
Two

net 98 for the cam being llustrated.:
pairs of gate contacts 106 are provided, these
contacts being arranged in the circuit for the
actuating coil P 105 of the potential switch.

‘A push button 104 for each floor is provided

in the car, these buttons to be hereinafter
referred to as car buttons.

A floor controller is provided,. this

v,mechamsm being designated as a whole as
- 107 and comprising contacts 114,115,116 and

Y1)

< 117 for the intermediate floors and terminal
" switches 118 and 119 for the top-and bottom
- floors respectively.

A stop switch 108 is pro-

vided in the car. The various safety de-

‘vices, such as final limit switches, car safety

operated’ switch,. governor - operated switch,
are indicated generally. at 109. The service
switch for connecting the system to a suitable

 power source is 1ndlcated at 99,

. BE

.80

Assume that the elevator car is at the third

floor and that the car gate 22 is in open posi-

tion with the gate contacts 106 separated.
Assume further that all the hatchway doors
are closed and that all-hatchway doors, ex-

cept that at the third floor where the elevator
-car is positioned,-are locked in closed posi-

~ tion with their related door lock contacts 100

63

engaged. - The auxiliary door contacts 101
associated ‘with all the hatchway doors in-
cluding that at the third floor are engaged.
The above descrlbed condition of the car gate

Also, a push but-
4 btor 103 is provided at each floor, these but-
" tons to'be hereinafter referred to.as hall but-
. tons.

1,860,333

contacts 110‘6,11;he door: contacts 100, auxiliary
door contacts 101, as well as the condition
of the contacts and terminal switchés of the

floor controller 107 when the carisat the third -

-the service §witch 99 is closed coil T 140 of

floor, is that illustrated in Figure 5. -When

relay ‘T -becomes- energized, since auxiliary
door contacts 101 are engaged; and the con-
tacts T 146 separate. -The. circuit for coil T
140 may be traced from the positive main,

%

through the 1eft hand blade of service switch

99, wire 180, wire 188, auxiliary door contacts -

101, contacts H' 163,» coil T 140, contacts K

“142, wire 186, the right-hand blade of switch

99, to the megative main. - The purpose of
rel ay T will be described hereinafter.

80 -

A prospective passenger at the fourth floor

desiring to use the elevator car operates the
hall button 108 at the fourth floor.  As a re-
sult, coil J.102 of the retiring cam switch is
enelwlzed causing contacts J 170 ‘to engage.
The cireuit for coil J-102 may be traced from

line 180, through wire 181, s%fety devices 109,

stop button 108 coil -J 102, wire 182, coil S

118 of the fourth floor sw1tch wire 183 fourth
floor hall button 103, wire 184 hall. breakmg,‘
swW itch-contacts T 158 ‘time hlmt hall break-
ing:switch contacts: V 147, wire 185, non-in-

terference switch contacts K 149, to W11e 186.
The engagement of contacts J 170, ‘completes
the circuit for retiring cam magnet 98 and

prepares the circuits for gate’ closmor magnet’

88 and actuating coil P 105 of the. potenhal
switch P.-.The cireuit for retiving cam mag-
net 98 may be traced from wire 180 through

wire 171, contacts J. 170, wire 172 magnet,
98, to ere 186. Upon eneroqzatlon of retir-

85
90
95

100 -

mg cam magnet 98, the retlrmo cam is-op= - 4

erated to effect theé. lockmg of the hatchway
door-at the tird floor and the endacrement of
its related door contacts. 100; :

Coil 'S 118 which effects the enoaoement
of floor switch contacts S 166 Wthh corre-
spond to the" fourth floor is in the above

“traced circuit for coil'J 102 and thereforﬂ is

also energized upon operation of the fourth
floor hall button.
gization causes the engagement of floor
sw1tch contacts S 166. - The engagement of
contacts S 166, together with the engage-
ment of door Tock contacts 100, establishes

105

110

The coil S 113 upon ener- -

118

a circuit for actuating coil A 190 of the up -

' d1rect10n switch and actuatmp” coil K 141 of

the non:interference switch. “This circuit is

from' line 180, through wire 181, safety de-

vices 109, otop button 108, ¢oil J 102, wire

182, coil 8118, floor SW:[tch contacts S 166,

wire 175, termmal switch 118 of floor con-
troller 107 coil A 120, wire 176, back con-
tacts B 131 of down dlrectlon sw1tch B wire
177, actuating coil K141 of the non- 1nterfer-
ence switch K, wire 178, door lock contacts

100" which are now endaoed as a.result of -

As the ClI'CU,lt for coils J 102 and S 113 is com-‘r 130

the operatlon of the: ret1r1n<r cam, to line 186.

120

125
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pleted through ‘the hall button ‘contacts on
operation of hall button 103 the coils are con-
sequently energized:only during-the interval
the ‘hall button is pressed. - However,-these
coils -are maintained: -energized; - after the
buttonis released, through the circuit above
traced :due to the engagement-of self-hold-
ing contacts'S 166 of the fourth floor switch.

As coil K141 is‘energized, the non-inter-
ference-switeh :contacts K 149 separate-toin-
terrupt -the ‘cireunit -of .the shall. buttons 1103
and car-buttons104. Thus, the.operation of
other hall buttons 108-does:not interfere with
thetrip-of the carto the fourth.floor. ' Aux-
iliary contacts X 142 -also separate, deener-
gizing coil. T 140. Upon déenergization of
coil T 140, switch contacts T 146 engage, en-
ergizing -the -actuating -coil V144 -of time
limit -hall breaking switch contacts -V 147,
The circuit:of coil V 144 is:from wire 180,
through wire 167, contacts T 146 and. coil V
144, to ‘wire 186. . The coil 'V 144 upen-ener-
gization separates ‘time limit hall breaking
switch -contacts 'V 147. The separation - of
contacts V-147 establishes-an.additional break
i the-circuit to hall buttons 103. The pur-
pose-of this-arrangement -will be seen'as:the
description proceeds. -FEnergization -of ‘coil
K 141 also engages the contacts K 148, com-

Ppleting the circuit for.-gate closing magnet

. 88.prepared by contacts J 170. "This.circuit

3B

60

may be traced from wire 180,.through wire
171, contacts J 170, magnet 88, wire 173, con-
tacts K 143, to ‘wire 186. The magnet 88,

upen energization, lifts the valve 43 and.the

gate closing -device :starts to move .the.car
gate -to closed position ‘as previously - de-
seribed.  The -actuating coil K 141 -of the
non-interference switch .is made subject .to
the-door-lock contacts 100 to prevent the.en-
gagemernt-of.contacts I 143-to-energize. the
gate magnet 88 prior-to the -locking of:the
hatchway .door. : Thus,.the ipossibility - of :a
persen-opening:the hatchway door and being
struek by:the closing ‘gate is.obviated.
Theup. direetion switch A operates simul-
taneously awith non-interference .switch K,
causing the. separation of :its:contacts A 121
and -A 123.and the engagement -of .its . con-

tacts A 122, A 124, A 126 and A 128. The

separation of contacts A 121 opens the cir-
et for actuating eoil . B:180.0f the down:di-
rection switch, these contacts.and the corre-
sponding contacts B 181 of:the down.direc-
tion switch serving as-electrical interlocks.
The-separation:of contacts A 123 in wire 206
disconnects dynamic-brake resistance 97.from
acress-the:armature 91 of-elevator motor.90.
The engagement. of contacts A 124 and ‘A 128
connects accelerating switch coil C 156-across
theselevator motorarmature 91.0 The circuit
for:eoil.C 1156 may be traced from.theright-
hand armature brush,through wire. 201, back
contaets B.133 and hold-down coil B 135 of
the: down direction-switch B, :wire:201, wire

P 150,-to wire 186.

=

202, contacts A 124, wire 203, wire 204, coil G

206, to-the left-hand armature brush. The

_engagement of contacts A.122 and A 126 pre-

pares the circuit for armature 91. The en-
gagement of contacts A 122 -and A 128 pre--
pares ithe cireunits for the elevator motor:sep-
arately excited -field winding 94 and “brake
release coil 95. 7 : PR

When ‘the gate reaches closed position the
gate contacts 106 are engaged, completing the
eiteuit for actuating coil P:105 of the poten-
tial switch. . This eircuit may be traced from
wire 180, through wire 171, contacts J 170,
wire 174, gate contacts 106, .coil P 105, gate
contacts 106, wire 187, to wire 186. - The po- -

156, wire 204, wire.205, contacts A 126, wire T

70
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tential switch, upon:operation, causes the.en-

gagement of contacts P:150, P151-and P-152.
T'oreduce current;consumption; the circuit of
gate magnet-88 may be arranged to-be-opened
when -the gate ‘reaches closed position. - For
this ‘purpose -auxiliary contacts adapted to

-separate as the potential switch P cloges,-or

auxiliary gate contacts adapted-to separate as
the gate reaches:closed position; may be in-
sertediin-the circuit of the gate magnet. The

90

engagement of contacts .P 150 and P 151 .
completes:the circuits for the armature 91 . ..

and separately excited field winding 94. ~The

‘cireuit. for -armature 91 is -from ‘wire <180,

through: contacts P 151, series field winding

93, starting-resistance 92, wire 204, wire.205,

contacts A 126, wire 206, armature 91, wire
201, contacts B 133, hold-down coil B 185;
wire 202,:contacts A 122, wire 187, contacts
Hold=down icoil “B /135
maintains the contacts B 183 firmly engaged.
The circuit for :the separately excited field

winding 94 is from :wire 180, through con- .

tacts P 151, wire 207, wire:208,-winding 94,
wire 210, contacts A 1128, ‘wire 211, the left
half of dynamic brake resistance 97, wire 202,
contacts-A 122, wire 187, contacts P 150, to

95
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wire -186.. The .engagement -of :contaets .P

150, P 151-and P 152 completes:the circuit

110

for brake release. eoil 95: . The <ircuit for. .

brake release coil 95 is-from wire 180, through

contacts P.151,wire:207, contacts P 152, swire -

212, ceil 95, by ‘way-of wire:210-to wvire.186
as traced for field-winding 94. - S

- ‘The elevator motor armature.and-separate- -

ly excited field-winding béing-energized.and.
the-brake 96 released, as a result of.the ener-
gization of brake-release coil 95,.the:elevator

‘motor starts the carin the up-direction. ~As
the eounter E. M. F. of -the motor:buildsiyp,. -

the eoil C156.causes the engagement of .con-

115 :

1200

tacts C 158, C 154 and.C155.in: succession.to -
short-circuit . the starting .resistance :92.and -

seriesfleld winding 93:in steps. .. As a,result;
the elevator motor is broughtup.to full speed.

As the car leaves the:third floor, the inter-
mediate switch.contacts . 115.0f the.floor.con-

troller.107-are-engaged -to enable.the.car to ©

return to-the third fleor.
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B t‘/Vheh the car néars the fourth floor, the
“terminal switch 118 of controller 107 opens

interrupting the circuit of -retiring cam
switch coil J 102, coil 8118 of floor switch 5,

coil A 120 of up direction switch A and non-

interference switch coil K 141. - Upon deen-
ergization of coil S 113, the floor switch con-
tacts S 166 separate in preparation for a sub-
sequent operation. The deenergization of
coil A 120 results in the separation of contacts
A 1992, A 124, A 126 and A 128 and the reen-
gagement of contacts A 121 and A 123. The
engagement of contacts A 121 prepares the
circuib for actuating coil B 130 of down di-
rection switch B for a subsequent operation.
The engagement of contacts A 123 conneets

the-dynamic brake resistance 97 across. the .

clevafor motor armature 91, The circuit for
resistance 97 may be traced from the right-
hand armature brush, through wire 201, con-
tacts B 133, coil B 135, wire 202, resistance. 97,

wire 213, wire 206, up direction switch hold-
‘down coil A 125, contacts A 123, to the left-

hand armature brush. The hold-down coils
A 195 and B 185 maintain the contacts A

' 198 and B 183, respectively, firmly engaged.

The separation of contacts A 124 and A 126

-opens the circuit. for accelerating switch coil

C 156, resulting in the separation of contacts
C 153, C 154 and C 155. The separation of

contacts A 122 and A 126 opens the circuit

for armature 91. The separation of con-
tacts A 122 and A 128 opens the circuits

“for separately excited field winding 94 and
brake release coil 95. Upon the deenergiza- -

tion. of coil 95; the brake 96 is applied and,
assisted by the dynamic brake resistance 97
connected ‘across the motor “armature 91,
brings the car to rest at the fourth floor:
“Upon deenergization of coil J 102, retiring
cam switch contacts J 170 separate; resulting
in the deenergization of actuating coil P 105
of the potential switch and retiring cam mag-
net 98. Deenergization of coil P 105 results
in the separation of potential switch con-

“tacts P 150, P 151 and P 152 which control

the circuits for the elevator motor and brake
release coil 95, these circuits having previous-
ly been opened by the separation of the con-
tacts of the up direction switch A. The de-
energization of magnet 98 results in-the oper-

ation of the retiring cam to unlock the hatch--

" way door at the fourth floor and the separa-

BB

tion of the related: door lock contacts 100.
~'The -deenergization of coil K 141 causes
contacts K 143 to separate and contacts K

142 and K 149 to-engage. The separation of .

- contacts K 143, together with the separation of

contacts J 170, results.in the deenergization -
‘of gate. magnet 88. The deenergization of"

- magnet 88 results in the descent of valve 43

of the gate closing device 24 to its normal po-

" sition in preparation for a subsequent gate

closing operation. Contacts K 149, nupon en-

“car - buttons 104
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“through wire 185 for hall bﬁtton‘s 103 and
However, the hall but-

tons 103 are ineffective to control operation
of the car, as the circuit for the hall buttons
is maintained interrupted in wire 184 by time
limit_hall switch contacts V 147. ~On en-
gagement of contacts K 142, coil T 140 is en-
ergized, separating —contacts T 146. The
separation of contacts T 146 results in the
deenergization of coil V 144 of the time limit
hall switch. Contacts V 147 of this switch
do not reengage immediately the circuit for
coil V 144 is broken, their action being de-
layed by a dash-pot V 145. The dash-pot is
arranged to retard the engagement of con-
tacts V 147 but-does not interfere with their
separation on energization of coil 'V 144.
The dash-pot is arranged to provide an in-
terval of several seconds duration betweenin-

terruption of the elevator motor-circuits as |
the elevator car nears the fourth floor and the

10
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engagement of contacts V' 147 to prepare the -
circuit through wire 184 for hall buttons 103. -

The prospective passenger is thus afforded an. .
opportunity to open the hatchway -door to -
enter the car without interference with-con-
' of hall

trol of the elevator car by operation
buttons 103 at other landings. -~ =

Let it now be assumed that after the ar-
rival of the elevator car at the fourth floor in

90

5.

response to the hall button 103, the prospec- -

tive passenger opens the hatchway-door to
enter the car with the intention -of making a
trip to the second floor. - As the hatchway
door ‘moves from closed position, the aux-
iliary -door contacts 101 separate. This

100

_breaks the circuit for coil T 140, resulting in

the engagement of contacts T 146. The en- -

gagement of contacts T 146 completes the
cirenit for coil V 144 of the time limit switch,
causing the restoration of contacts V' 147 to

105

their fully separated position. The prospec-
tive passenger then opens the car gate to en- -

ter the car. As the car gate 23 is opened, the
piston 48 is lifted. opening valve 43, permit-
ting liquid to enter piston cylinder 33. “As
the movement of gate 23 ceases, the valye 43
closes and the liquid entrapped in cylinder 33

_supports piston 48 to maintain the gate inithe

position to which it is moved, as previously

_described.

T10°
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Aftér the passenger enters the ca,f,; the

hatchway door at the fourth floor closes and.

auxiliary door contacts 101 engage. : The en-
gagement of contacts 101 causes the reener-
gization of coil T 140, resulting in the sepa-
ration of contacts T 146.  The separation of
contacts T 146 deenergizes coil V 144 and con-

tacts V 147 again start to engage, their reen-
gagement being retarded as before by dash- 12

pot V' 145.. Contacts V147 thus Temaln sep-

arated for several seconds after the hatch- .

way door closes, maintaining the circuit-for ’

hall buttons 108 interrupted. The passenger
is thus afforded an- interval of several sec-

150
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onds=after the hatchway deor closos and-aux-

iliary door contacts 101 engage in whichito
‘operate a car-button 104 without being:sub-

ject:to interference with:the- control of the
car: by operation of a hall button:103. :
“Assume Hligt after the hatchway:door closes

the passenger- in the car‘opsrates the car but-

ton '104 - corresponding -tothe- qecond floor.
This.restultstin: the energization: of retiring
cany switch: coil J:102,
switchifortthe second. floorand-actuating coil
H 160 of the car holding switeh. This cir-
cuitmay be traced: from wire 180, through
wire 181 safety devices 109, stop button 108
coil J° 102 wire 230, coil N 111 wwire 281, sec-
ond floer C‘II butbon 104, wir 9-232, coil . 160,
Wu'e 1185, contaets T 149 to-wire 160,
~Switeh H, upon: épemaon in response: to
tlie enelg;z'xtlon of its ¢0il*H:160, causes the
separation of ‘its contacts H 163 md the en-
gagement- of :its contacts H -161.~ The pur-
pose -of_contacts ¥ 161 :will “be- e‘:plam"d
later.. The ‘separation of -centacts H 163
again breaks-the circuit-for coil T:140, caus-
ing: the reengagemert of contacts T :146-and

" the: ‘consequent: reenerglmtmn of coil V144,

30
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~ energization of coil 1

=0
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together Wltn dle ‘onga gement of second floor
v

Assia result, contacts V 147 areagain restored
to: then"*’u}l‘y separated position. Should:the
pelmltted time:interval expire: anidcontacts
V 147:reengage beforea cartbutten is pushed,
the-separ ation: of contacts F1:163 4o effect-the

_ separation of contactsV:147,in response to the

pushingofa carbutton, restores the car tothe
exclusive control of the occupant of the car,
provided-a“hall button has: not:been pushed.

The- operation of the second foor-switeh
N, asa'result.of the en°rglzat10n of its coil N
111, ‘eauses the engagement of its conteets W

164. ‘Fhe purpose. of these contact s will: be

explained: Iater.
The energizationiof coil J:102 resultsin the

enoanement of ‘contacts J 170, preparing the -

('11cuﬁtq foractuating: ¢oilP 1@0 ofithe: Dmon-
tial switch and the oatﬂ ‘magnet 88- and com-
pleting the circuit of rétiring cam: m’mnet 88,
as previously described. On energizetion of
magnet 98 the vetiving camis: operatal to
lock the ha tehway door: ‘at thefourth floor and
engage ‘the ‘rela ited door Jock -contaets 100.

The engagement of “contacts 1100, tog etbef‘»-
with the engy w'rnment of contacts H 1 61 com-

pletesithe circuit for- holding-coil H 162 0f
switch H and hall breaking switeh coil T 157.
This’ circuit~may be’ traced from ire 120
through ‘wire 181, safety devices 109, Tire
233, 0011 H 162, contacts H 161. cml T157,vwire
178 door'lock (‘on‘ acks 100y to-wire!188. Fhe
157 results in'the sepa-
ration of switch corttactsT:158 to tlur 16 open
the hall button cireuitin wire 184

The enrrfwemenf of doorlock comwig

100,

switch contacts N 164, completes' the o
for:non- 1nterfe1ence switeh coil K141
down duec‘uon wwitehs qctuat ng coil B

sand
30

coﬂ N 111 of the floor

this eire cmt beéing: also a: lﬂoldmfr ‘c;r‘cuxt for

second floor sw1tch coil . N=111: ‘md Tetirilig
cam switch 0011 J102, Tms circuit:may be
traced from wire 180, through wire181;sa fcty

devices 109, stop: button 108 ‘woil J 102 yire
280; coil N 111., contacts N:164 Jwire 934 Swire
2()6 intermediate switchi117, term inal s*wuch
119 of- the floor controller, contacts A ¢ 121:6f
up direction switch A, wire 235, coil: B:180,
wire 177, coll K 141, wne 178, door kmz con—
tactst 100 ‘to-wire' 186

gl
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Ascoll K 1411s eriergized, non- mterf ererico

switch -contacts I 149 senurate torinterrupt
the cireuit of hall:but tons'103 and car buttons
104 1in >wire 185.- AAuxiliary eenta
alsor separate to further opensthe: circuit: of
coil T 140. :Contacts I 143 erigage torener-
gize the ‘gate’magnet 98 and the gate smr ts

- to 'eloge, as:previously: deseribed.
Fhe down' direction switch B is:operated, "

by coil B 180, simultaneously with the opera-
tion of non- interference switch K, to effect

“the separation of its contacts:B:131- and B133

s T 1149 -

‘o

and:the engagement of its contacts B 152,;B -

134, B136 and B 138. The separa ation-of con-
tacts 131 opens the circuit for:actuating coil
A3120 of the up direction-switch. The separa-

tionrof contacts B 1383 disconnects dyndmxc;'

“brake resistance 97 from acrossthedrmdture
9% The engagement of contacts B 184and -

B. 186 connects accelerating switch coil C
156:across the armature 91. TThis circuit may
be itraced from the ‘right-hand armature
"I‘th, through wire: 20]. wire 205, contacts
B186.wire: 904 coil C'158, wire 203 contacts
B 134, wire 213, wire 206, coil A'125 ycontacts
A 123 torthe left-hand armature brush.  The
enfraoement of contacts B:182 and B136: pre-
pares-the circuit for armature 91:  The'en-
pagement of contacts B 132 and B 138 pre-

- pares-the circuit for the'field winding 94 and

brake reledise coil 95.

‘100 ‘
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When-the gate! reaches closed position’ the'

gate: contacts 106’engage, energizing the ac-
tuating coil P .105 of the ‘potential switch
andreontacts. P.-150,"P 151 and:P 152 are en-
gaged, as I\Iewously described, to’complete
the-circuits for,armature 91, feld winding:94
and-hrake 1e1efme coil:95. The circuit for
armature 91 is from wire 180, through‘con-
tacts P 151, series field: Wmchnfr 93, starting
resistance 92 wire 204, wire: 205 contacts
B 136, wire 201 armatule 91, wire 206 con-
tacts: A 123, coil A 125, wire 213, contacts
B 132, wire 187, contacts P 150, to wire :186.

6
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Ttw ’1‘1 benoted tnat the current ﬁows through.’

armature 91 in the reverse direction to that
in “which "it flowed when the up- direction
switch wasclosed. The circuit for the sep-
arately excited field winding 94 is from wire

195 5

180, through contacts P 151 “wire ‘707 “wire

208 wmdm(r 94, contacts B 138, wire 211,

the rloht hal? of resmtance o7, ere 218, con- . -

tacts B 182, wirel87; contacts 150, to wire

186: The cu‘cult for brake release 0011 95 Lo
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© 7 by dynamic brake-resistance 97 connected

- direction.
10
 gagement of contacts C153,C 154 and C155 in

8

is from wire 180; through contacts P 151, wire

207, wire 212, contacts P 152, coil 95, by way "
of wire 208 to wire 186 as traced for field

winding 94, : ST

The elevator motor armature: and - field
winding being energized, and brake .96 re-
leased as a result of energization of coil. 95,
the elevator-motor starts the car in the down
As the counter E, M. F. of the
motor builds up, the coil C 156 causes the en-

succession to short-circuit the starting resist-
ance 92 and series field winding 98-in steps.

 As a result, the elevator motor 1s brought to

15
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full speed. Asthe carleavesthe fourth fleor,
the terminal switch 118 of the floor controller
closes to enable the car to return to the fourth
floor. "As ‘the car.passes the third floor in
the down direction, the intermediate switch
contacts 115 of the floor controller separate
and the intermediate switch contacts 114 en-

- gage.

28

107 separate interrupting the circuit for coil
J-102, coil N' 111; coil B 130 and coil KX-141:

. Ag coil N 111 deenergizes, the floor switch
“-contacts N 164 separate in preparation for
- a subsequent operation.. As coil B 130 deen-

30

‘ergizes, contacts B 132, B 134, ‘B.-136 and

B 138 separate and contacts B.181 and B 133

‘engage.” Engagement of contacts B:131 pre-

pares. the circuit of coil A 120 to enable a

‘ stbsequent trip in .the up direction. The

engagement of contacts B 183 connects the

~ dynamic brake resistance 97 across the motor

40

armature 91. The circuit: for resistance 97
has been traced previcusly in the description

of the operation of the.car in the up direc-

tion. The separation of contacts B 134 and
B 136 opens the circuit for accelerating switch

~doil C 156, resulting in the separation of con-

“tacts C 153, C 154 and C 155, The separa- . ate t thecar, 1 1SKC 1
' ’ ~gate closing device is raised in preparation = -
110 ..

. 45

55
60

65

tion of contacts B 132 and B 136 opens the
circuit for armature 91:
contacts B 132 and B 138 opens the circuits
for the field winding 94 and brake release
coil 95. "The'deenergization of coil 95 results
in'the application of brake 96 which, assisted
across the motor armature 91, brings the car
to rest at the second foor. - S :

Upon deenergization of retiring cam switch

coil J 102, contactsJ 170 separate to inter-

rupt the circuits of potential switch coil. P 105
and retiring cam magnet 98. On deenergi-
zation of coil P 105, contacts P 150, P 151
and P 152 separate. These contacts control
the circuits of motor 90 and brake release coil
95, these circuits having previously -been
opened on separation of the contacts of down
direction switch B.

to unlock. the hatchway door at the second

V147,

As the car nears the second ﬂodr, the inter--
mediate switch contacts 117 of the controller

The 'separation of -

: ‘As retiring cam magnet:
"98 is deenergized, the retiring cam operates

' 1,860,333

floor and separate the related dooi‘ lock con-
tacts 100, : : R

- As coil K 141° deenei'gizes, the,ycontarcts
K 149 and . K 142 engage while contacts- K 143
‘separate. Upon' engagement - of ~contacts

K 149 ths car button and hall button circuits
are prepared in wire: 185.. The hall button
circuit remains open in‘wire-184 at contacts
The separation of contacts K 143,
together ~with the -separation  of contacts

J 170, deenergizes magnet 88 of the -gate

closing device. - S e
The separation of door lock -contacts 100

0
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intérrupts the circuit through holding. coil .

H 162 of the car holding switch H 161 and g,

hall breaking switch coil I.157.  Coil T 157

on- deenergization permits contacts I 158 to-

engage, preparing the hall. button circuit in

wire 184.. The hall button circuit, however,- .

remains open at contacts V- 147. ~Coil H 162 g5
on deenergization: permits contacts. H 161

to separate and contacts:H 163 to engage. -

Separation of contacts H 161isin preparation

“for a subsequent operation under control of
-a_car button.
I 163, together with the engagement of con- -

The engagement -of contacts

tacts K-142, completes the circuit for coil
T 140. ~Coil T 140 on energization .effects
the separation of contacts T 146, resulting

in- deenergization of -coil 'V 144. As. coil V.

144 is deenergized, the contacts V 147 start

‘to-engage but their engagement is. retarded .

for the interval provided: by the .dash-pot
V 145. ‘The interval provided by dash-pot

V 145 affords the occupant of the car an op=

portunity to open the hatchway door to leave
the car.

103 before the occupant has had-a reasonable
opportunity to-open the hatchway door after
the.car arrives .at its destination.: o

~When the occupant of the car opens -the
car gate to leave the car, the piston 48 of the

for a subsequent -gate closing operation.

When" the occupant. of the car opens the.

hatchway door, the auxiliary door contacts
101 separate, deenergizing coil T 140. “As a

- result, contacts T 146 engage, energizing coil
. V144 to cause the restoration of “contacts

V 147 to their fully separated position: The

-hall button cireuit thus remains Interrupted

‘90

95

100

_ This eliminates: the possibility of =
the car starting in response to-a hall button

105

115 -

until the contacts V 147 engage under the -

retarding action of dash-pot- 145 after the

hatchway door closes and auxiliary door con-
tacts 101 engage: v

In the event that the occupant ofrthe car-

120

desires to change his destination, he may .

operate the stop button 103 stopping the car.

It is to be noted; however, that the circuit
including hall breaking switch coil: 1 159 is

not-interrupted if the stop. occurs between

125

floors. - Consequently- the -hall - breaking |

switch contacts T 158 remain separated to -

prevent control of the car being faken from

136 -
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the occupant by operation of a hall button,
regardless of the time which elapses before
another car button is operated.- " - E

Although the gate:closing device has been

described as adapted to an automatic push.

button elevator system, it is equally appli-

cible to other types of control systems, such .

as systems in which the ‘car is provided with
an operator to control both the starting and

stopping of the car or only the sfarting

thereof. " ‘The gate closing device is also
adapted to other systems:in which the con-

“trol is effected by push buttons. Kurther-

more, a manually operable gate *control
switch may be provided, in-the system .in
which the mechanism is employed, to con-

trol the energization of magnet 83, In any-ol’

these systems, with the gate closing device
provided, a person is relieved of the burden
of closing the gate and also a closed. car gate

is assured while the car is in motion, thus"
protecting occupants of the car from the pos-.

sibility of injury by contact with projections
in the hatchway. - : ‘ :
It is to be noted that in.the embodiment

illustrated the ratio of: piston movement to.-

closure movement is one to one.  Thus, any
error in the operation of the closure operat-
ing device can only affect the movement of
the closure in an equal, but ‘not: greater
amount. Furthermore, this low ratio facili-

tates adjustments of the. closure operating

mechanism to secure the operation desired.
The lengths of the various elements of the
closure operating mechanism are determined
by the ‘amount of closure movement. It is
to be understood that other ratios of move-
ment may be provided, if desired. - - .= -
The gate closing device-is adapted to close
the gate whether the gate is arranged to be
opened by power or manually. T
" While the gate closing device has been de-
seribed as closing the car gate, it is also read-
ily adapted to open-the gate. : :
Although the closure operating mechanism
has been 1llustrated and described as applied
to a collapsible car gate, it is equally suited
to operate rigid or flexible car gates or hatch-
way doors whether they are vertically or
horizontally moved. The closure operating
mechanism is also adapted to operate swing-
ing -doors. ‘

The provision of a coﬁh’terwe}ighﬂ freely
movable in the piston of a long stroke closure

operating mechanism facilitates the manual
closing = operation, “as the counterieight

- moves independently of the piston, and with-.

out resistance; to aid in moving the gate to
closed position. : S Tt
The closure operating device offers very
little resistance to the opening operation as,
when the counterweight is- moved, the -only
resistance encountered. is due to lifting the
counterweight and piston from the,liquid in
which the latter is immersed. .

. 'When the closure op,erati_ng meéhanism is
arranged with the check valve normally rest- .

ing on the valve seat, a further advantage re-

sulting: is that.the closure is maintained in

any position to which it i$ moved. ;
As many-changes could be made in: the

T

above censtruction  and many -apparently- -

widely different embodiments of this 1nven-

tion could be made without departing from.
the scope thereof, it is intended that all mats
ter contained in -the above deseription or.
_shown in the accompanying drawings shall

be interpreted as illustrative and notin a-lim-
iting sense: K ‘ ' R
What is claimed is:- . : : :
1. In an elevator system;a closure adapted

when open to-afford accessto theelevator.car,

: 80 v::' .

means for:biasing said ¢losure to onerofiits .

Limit positions, and means for controlling
said biasing means to prevent its operation

to move. said clogure to said-limit position;

8

said biasing means comprising two relatively . -

movable members whose relative movement-ig

unaffected by said preventing means, one of
said members being connected to said closure. !

whereby the closure.may be manually moved

to said limit position :unaffected by said pre-

verting means.

2. In an elevator system, a closure adapted
whenopén o afford access to the elevator car,

9%

95

means for biasing said closure to closed po- .=
sition, means for controlling. said biasing
means to prevent its operation:to move said -

closure to closed position,: said preventing.
means permitting movement of said closure.
to open position, and means for rendering

100

said preventing means ineffective to prevent

‘the ‘operation of said closire to closed posi-
_tion by said - biasing ‘means, said “biasing -
means - comprising two  relatively .movable *
membets whose Telative movement is unaf-"

fected by said preventing means, ohe of said -

members. being " connected  to "said::closure

" whereby the-closure may be manually moved
to closed position unaffected by said prevent-.

ing means. L .
3. Inan elevator system;a closure adapted

110

when .open. to -afford access to the elevator »

car; and operating means for said.closure,

said operating means comprising; a.chamber, -*

gravity mieans operable within said chamber -
to bias said closure to closed position; fluid =
within said chamber, and valve means ‘for

said chamber adapted when closed to prevent

escape of saidfluid from said chamber, said !

fluid, when said ‘valve is closed, supporting

said gravity means to prevent itsoperationto

move said closure to closed position. -

4. In an elevator system; a closure adapted -

~when open to afford access to the elevatorcary

and operating mechanism for said closure;
said ' operating ‘mechanism - comprising, a -
casing, a cylinder in -said . casing, said

cylinder having ‘a passage at its lower end
communicating ‘with the ‘interior .of ‘said :
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: casmg, grawty means - opemble in sald

- tion,-a non-compressible liquid in. said cylin-
der and said- casing, and means adapted to-

B S

cylinder to bias said closure to closed: posi-

close said passage to.prevent the flow of said
liquid from said cylinder to the interior of

~-said casing, the liquid in said cylinder sup-

10

“porting said biasing means, when said pas-
- -sageis closed, to. prevent its opemtlon tomove.
‘the closure to closed position, -
5. Inanelevator system; a closure adapted'

- ~when open to afford access to the elevator
- car; and operating means for said closure,

15

said operating means comprising,:a casing

having a chamber, finid within said chamber

and that portion 6% the interior of said cas-

“ - ing external to said chamber, a valve for con-

20

t10111ng communication between said. cham-

‘ber and said portion of said casing, said valve:

when- open permitting the flow. of said fluid

" between  said chamber and said portion of
. said casing; and means within said.chamber

- having sufficient weight to move said closure

- from open to closed pos1t1on said fluid when

25

the valve is closed supporting - said weight

*means to prevent-its operation to move said

. closure-means to closed position.

6. In an elevator system; a closure adftpted

" when open toafford access to the elevator car,
30

and operating mechanism for said closure,

- said operating mechanism comprising, a cas-
~ ing; a cylinder in said casing, said-cylinder

-49

- having a passage at its lower: end communi-
cating with the interior of said casing, weight:

means operable in said cylinder to bias said

closure “to closed position, a non-compres-

sible liquid in said cylinder and said casing

‘a valve for closing said passage to prevent‘
the flow of said liquid from said cylinder to
‘the-interior of said casing, the liquid in said"

' cyhnder, when said valve is closed, support-

ing said biasing means. to. prevent its oper-

* . ation to move said closure to closed position,

and means for causing the lifting of said

~valve to permit the flow of liquid from said

cylinderinto the interior of said casing there-

- by:allowing said biasing means to move said
- closure to closed pOSlthIl

7. In an elevator system; a closure adapted

- when open to afford access fo the elevator car; 5
“and operating means for said closure, said

operating means comprising, a-casing having
a chamber fluid within said chamber and that
portion of the interior of said casing external

to.said chamber; a valve for controlhng com-

munication between said chamber and said

- portion of said casing, said:valve when open

permitting the flow of said fluid between said

chamber and said portion: of said casing,

means within said -chamber having suflicient

‘weight to move said closure from open to
- closed position, said fluid when the valve is.

- closed supporting said weight means to pre-

© vent its operation to move said closure to
5 closed. position, and a magnet for causing

1 860 333

“the lifting of said Valve to permlt the flow of

liquid. from said chamber into said portion
of said casing thereby allowing said weight to
move sald.closure means to closed position.

8. Inan elevator system; a closure adapted
when open to afford.access'to theelevator car;
and operating means for said- closure, said

“operating means comprising, a casing; a.cyl-
inder within said ‘casing, a. counterweight -
_connected to-said closure means, said coun-

terweight being of insufficient weight to move

said elosure, a hollow piston Wlthm said cyl-

inder and adapted to be supported by said"
-counterweight,

said counterweight ~being
within said piston and the combined weight:

ficient: to ‘bias said closure means to one: of

its limit positions, a check valve for control-
ling communication between said casing and

said cylinder, and liquid within said casing

“and cylinder, said liquid when said- valve is

closed supporting sald piston, thereby pre-
venting the movement of said closure means
to said one limit position by-the combined

weight of said piston and counterweight, said-
-counterweight being: movable within sald Pis-.-

70
75

80

“of said piston and counterweight being suf-

85 -

90

ton unaﬁected by said liquid whereby-said

closure means may be manually moved to said
one limit position. - :

- 9.o-Inan elevator syétem a, closure adapt-,

%

ed when open to afford access to the elevator -
car; and operating means for said closure -

comprising,

means operable within said chamber. to bias

said closure to one of its'limit posﬂuons, fluid’
-withinsaid chamber, said biasing ‘means,
upon_operation to move said. closure to-said"

one limit position, displacing said fluid from
said chamber thr ough said passage into a por-
tion-of ‘said casing external-to.said’cham-
ber, a valve adepted to coxitrol ,the flow of said

a casing having a-chamber and ". " -
‘a passage communicating therewith, weight

100

105

fluid, and means adapted on operation to1ift -

-said valve to accelerate the movement of sald 110

closure by said biasing means.

10. In an elevator system a closure ada,pt-
ed when open to afford access to the elevator-
car; and operating means for said closure
comprlsmg, a hollow cylinder, weight means
operable within said cylinder to bias said clo-

115

‘sure to closed position, fluid within said cyl- -

inder, said fluid being adapted in the event its - -

escape from said eyhnder ig prevented tosup-
port said biasing means ‘to prevent “opera-

‘tion thereof to move said closure to closed

position, valve means for controlling the flow .
of said fluid from said cylinder and thus to
control the speed with which said closure is

closed by said biasing means, and means op-

erable to prevent the full closure of said valve
means so that the escape of said fluid from-
said cylinder is not completely prevented,
Whereby said biasing ‘means; upon release of
said closure after movement thereof from

120

125

13.0».:
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said elosed pdsifion, is-effective to return said
closure slowly to said closed position.
-11. In an elevator system; a closure adapt-

ed when open to afford access to said car;

and operating mechanism for said closure
comprising, a. casing having a chamber,
weight means operable in: said chamber to
bias said closure to closed position, fluid in
said casing ‘and chamber, said ‘fluid being
adapted, in the event its escape from ‘said
chamber into said casing is prevented, to sup-
port said biasing meansto prevent its opera-
tion to move said closure to closed position,

- valve means for controlling the flow of said

20

30

33

1)

D) ]

ot

6o

83

-~ 13. In an elevator system; a ‘
ed when open to afford access to the elevator

fluid between said casing and said chamber
and thus to control the speed with which said”

closure is closed by biasing means, said valve

means being opened during movement of said -

closure from said closed position, and means
operable to prevent the return of said valve

means to fully closed position-so that the.

escape of said fluid from said chamber is not

completely prevented, whereby said closure,
npon being released after its movement from

said closed position, is slowly returned to said
closed position by said biasing means.’

12. In an elevator system; a closure adapt-. ‘ ! 1er] a1 bla
-means effective by permitting said liguid to
flow from said chamber into said casing, and -

ed when open to afford access to the elevator
car; and operating mechanism for said clo-
sure comprising, a casing having a chamber;
weight means operable in said chamber to
bias said-closure to closed position, liquid in
said casing and chamber, said liquid being
adapted, in' the event its escape from gaic
chamber into said casing is prevented, to sup-

‘port sald biasing means to prevent its opara-

tion to move said closure to closed position,

and valve means for controlling the flow of

sald fluid between said casing and said cham-
ber, said valve means being adapted to open
during movement of said closure from said
closed position and to close whenever said
movement of said closure from said closed
position stops; therehy preventing escape of
liquid from said chamber into said casing so
as to maintain said closure in any position
to which it is moved.~ S L 4
closure adapt-

car; and operating mechanism for said clo-
; g

sure comprising, a casing having a chamber,

weight means operable in said chamber to
bias said closure to closed position, liquid in
said casing and chamber, said liquid being

-adapted, in the: event its escape from said

chamber into said casing is prevented, to sup-

port said biasing means to prevent its opera-:

tion to move said closure to closed: position,
valve means for controlling the flow of said

liquid between said casing and said chamber;

said valve means being adapted to open dur-
ing movement of said closure from said
closed position and to close whenever said
movement of said -closure means from said
closed position stops, thereby being effective

to prevent the: escape of liquid from- said
chamber into said casing so as to maintain

said "closure ity any ‘position to- which it is "

moved; and ‘means: operable to-adjust said

valve means so that it cainot return to fully -

closed position whereby: said ‘closure; upon
being released ' after movement from said

70

closed position, is returned to said closedipo-..

sition by said biasing means at a rats deter-

‘mined by the amount which said valve meéans

is mainitained. open by said adjusting means.
14, In an elevator system, a closure adapt-
ed ‘when ‘open to afford access to-the elevator

_car, and ‘operating mechanism for.said clo-

sure; said operating mechanism eomprising,

75

a. casing having & chamber communicating’ |

withithe interior of said casing, weight mesns
In.s¢
to closed position, valve means for control-.
ling said communication between said cham-
bsr and sdid casing, a non-compressible 1lig-.
uid'in-said chainber and said casing; the fig-

uid in‘said caging when said valve means is -

closed supporting said biasing means to.ren-

der said’ biasing means ineffective to move:;

said closure to said closed position, said valve.
medns when “open - rendering said ‘biasing

meahs cooperating with said valve means to

is opened, thereby varying the rate at which
said closure is moved by said biasing means.

15. In-an elevatorsystem; a closure adapt-
ed when open to afford access to the elevator-

said operating means comprising, a casing

~havinga chamber, weight means operable -
“within said chamber to' bias said closure to

closed position, fluid within said chamber,

-and valve means for said chamber- adapted
~when closed to prevent escape of fluid from -

said chamber, said fluid when said valve is
closed supporting said biasing means to ren--

‘der said biasing means ineffective to move

said closure to:said closed position; said clo-

unaffected by said valve means.

sure being operable from said closed position

-~ 16. In an elevator system; a gate for said
car; and operating mechanism for the eleva-
_tor gate comprising, an elongated casing

made up of a plurality of joined tubular sec-

id chamber operable to bias said closire

85

“Varythe rate'at which said liquid flows from.
said cylinder to said ‘casing when said valve

‘100

‘car; and operating means for said closure,

[

10

115

tions, said casing being secured to said car,

a piston guide positioned. in one-section and
resting upon one end of the adjacent section,

an elongated .piston cylinder secured to said -

piston guide and  extending downwardly
therefrom, said cylinder being provided with

a passage at its lower end communicating 3

with the interior of said casing, an elongated
hollow piston movable in said piston guide
and cylinder, said piston having a loose fit

.in said _piston cylinder, a non-compressible
liquid in said casing and said cylinder, a"

RO
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- sheave supported by the casing at the upper
end thereof, a cable secured at one end to
- said gate, said cable passing over said sheave
L - and through openings in the top of said cas-
- g ing and the top of said piston, a counter-. .
7 weight within said piston-and movable with " -
“respect thereto, .said counterweight being
- connected to the other end of said cable and
~ " being of insufficient weight to move said gate
10 to closed position, said counterweight being
~ adapted to support said piston, the combined = .~
* weight of said counterweight and said piston .
being sufficient to bias said gate to its closed
position, a check valve at the upper end of

-4 said passage controlling the flow of said lig-"
uid ‘between said cylinder and said casing,-.

* said liquid when said valve is closed support- - ’
* ing said piston in said cylinder to prevent.the
movement of said gate to closed position by

g0 the combined weight of said piston and eoun=

" terweight, a lever for lifting said valve, and a

" ‘magnet supported by said casing, said mag- "
net having an armature. connected - to said
‘lever, said magnet- when energized acting = -

- gg-through said armature and lever tolift said

" valve to permit the flow of liquid from said - -
“cylinder into said casing, thereby allowing -..
said gate to be moved to closed position by~

.~ the combined weight of said piston and ¢oun-

~ g0 terweight, the movement of said counter- .

7 weight, in said piston being unaffected by said -
liquid, whereby said gate may be manually -
closed. _ T L

: In testimony whereof, I have signed my

'35 name to this specification. . - R

- . "EDWARD LEE DUNN.
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