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OPERATING AND CONTROL MECHANISM FOR DOOR CLOSURES.
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This invention relatesto door-closures and

‘particularly to closures for elevator hatchway

doors.

Tt is particularly desirable that elevator
hmtchww doors be “so ‘constructed and con-
trolled that -they can be ‘easily and ‘quickly
opened and closed. Furthermore, it is de-
sirable that hatchway «loors be so ‘controlled
that they cannot be opened unléss a car is
positioned at the floor 1wel and alsc that the
car and doors be go intercontroll: ad that. the
car cannot leave a floor level when the door
at'that levelis open. It isalse desirablethat
the doors be so actuated and controlled that
they will not open and close with a jar or
bang since this tends to rack the deors and
also the actuating and control means.

Oneof the ob]ects of the invexntion is topro-
vide simple and practical control - mechanism
for h‘xtchwqy door ‘closures ‘so ‘constructed

and arranged that no door can be opened un-
less the elevator car is positioned at the floor
level at which the door 1s located.

Another object of the invention i to pro-

vide operating and control mechanism for
hatchw‘lv doors so arranged that the closing
of a single switch will effect the ‘opening ‘or
closing ot the door.

f\;lother object of the invention isto pro-
vide operating ‘and control mechanism and

hatchway doors so arranged that the closing:
of a single switch will ‘offect the unlochno ‘
and opening or closing and locking ‘of the"

door.
Another object of the invention is to pro-
vide control means whereby the elevator car
carnot be operated Wae’n a hatchway door is
open.
~ Anotber ob]oci of Um invention is to pro-
vide simple, pra :1C l'and efficient door actu-
ating mechanisin for moving the door to
open and closed position.
Another (J)Ject of the 1nvent10n is to pr 0-
vide:door opening and closing mechanism so

5 constricted and ah‘mocd Lh‘Lt the door will

be cushioned ‘at both extremes of its move-
ment.

Fuarther ob] ectsof the invention will appear
from the following specification taken in con-
nection with the drawmos, which form a part
of this application, and in which

Fig. 1 15 a dl'wrammatlc view of a door

- seoping

1927, ‘Seridl No. ‘158,677,

closure myechanism and control cirguits-con-
structed in-accordance with-the invention ;

Fig. 2 isa sectional elevation showing: door

actuatlno ‘means for moving the door to open
or Plo%ed ‘position;-and -

ig. 314sa view ‘similarto Fig. 2bwt show-
ing a shchfly modified form of the inven-
L‘Gl'l

The invention brisfi described consists of
fwtmt;n g mechanism ‘for moving the door to

pen or closed ‘position, lockln(r means for

lockmo the door in‘closed posmon and inter- -

control mearis between the car control circuit
and ‘door ‘actuatiig mechanism whereby a
hatchway door canmot be- opened unless a car-
is positioned at the floor level at which the
door is located ‘and the car cannot be operated
wlien a hatchway door is opened. Tn the
feorm of the invention illustrated, the closing
of a single switch effects the unlocklnfr of the
doot and the movement of ‘the ddor to ‘open
position, and the closing /6t a second switch
willeffect’the-cloging: and- locking of the door.
The cirenits ate so arranoed that when the
«losr moves to either extreme p051t10n,
namely, to ‘wide open ‘or ‘closed position, the

circuit which has. effected the opening of the

dootor the dlosing of the door will be opened
Moreover, the. door opening: cireuit_is so ar-

ranged that this eifi’_cﬁ"i,t‘ca‘nnot ‘be closed un-

less a ¢car is disposed at the floor level whare
the door is located and also the unlockmo of
the door will break the car coritrol’ 01rcu1t g0
that the car cannotbe operated uritil the door
is again closed -and Tgcked.

The particular door actuatma mechanmn
111\1stlated consists. of opposﬂzely acting tele-
solenoids so ‘arranged that- when
one ‘of the solenoid circuits is closed the door

will be thoved in one ‘direction and when the

other solenoid ‘circuit is closed the door will
be moved in the opposite direction. Further
details of the invention will ‘appear fr om the
following description.

In the embodlment of the 1nvent10n Hus-
trated in Fig. 1-thieve are shown a pair of ele-
vator b atchwav doors A ‘and B ‘positioned at
‘two different floor levels. Tt will be under-
stood, of course, that the invention is appli-
cable to any desired number of floor levels
‘and the cireuits will be the sanye For-each floor
level, -
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The d001s A and B are shdably mounted
on the ugual tracks and are moved by the
mechanism and control ¢ircuits heremafter
described from the closed posmon 1llustrated

_to open-position.

Door actuatzng mechamsm

In the form of thé invention illustrated in
the drawings, the door actuating: mechanism
consists of a pair of: 0pp051tely acting “sole-
noids 10 and 20 adapted when eneruued to

~ move the door to closed and opened posmon
- Each solenoid has the usual solenoid wind-

.30
~end slidably mounted in the casing 15 and'a

40

ing 11 and the core of each solenoid: consists

ofa plurality of telescoping sections 12,13 and -

14. The outer section 12, which consists of
a cylinder or sleeve of soft iron or steel, is
slidably mounted in a casing 15, pxefelal)ly
formed of br ass or 0the1 non—matrnemc mate-
rial, having a ring 16 of brass or other non-
maonetic mfmterial at-one end-and having its
other end closed as shownat 17, the closed end
having a central opening 18: A valve casing

© 95 is secured to- the central portion of the
25

closed end 17-in casing 15 and the valve cas-
ing has a - port 26 eontrolled by an inwardly

se‘xtmﬂ ball check valve 27 and alsohas a port.
28, the size of the port 28 being controlled by

an adjustable needle valve:29:
The sleeve 12-has a flange 80 at 1ts inner

backing -washer 81:-is-secured. between the
flange 30 and-a collar 32. threaded on:the in-

- “:ner end of the sleeve 12.
88

The sleeve: 12 has a bearing ring 35 formed
of brass or other non- ma(rnetm matemal ge-
‘enred within its ‘outer: end and formmo a
bearing for the sleeve 13. The sleeve 13 11‘15

) collar 36 of: non—macrnetlc material secured

to its-other end and shdably mounted within
the sleeve 12 :
The sleeve 13 has secured within its outer

end a bearing ring 37 of non-magnetic mate-

rial which f01 msa bearmo for the inner sec-
tion: 14 of the solenoid core.. One end of the

.core section 14 has mounted thereon a non-

magnetic collar 40 which is shdably mounted
in the sleeve 13.
- The other end of the i inner secblon 14 of the

core has mounted thereon a collar 45 of non-

magnetic material which is slidably ‘mount-

- ed in the inner sleeve of the oppositely acting

>
<8t

solenoid. Q‘mee both of. the solenoids are

constructed in- (‘X‘lctly the.same manner, the
description of the other solenoid need not be

deseribed in detail.

A bar 50 is secured to and e\tends upwar d ly

from the central p01t10n of the hatchway

60

“sitely acting solenoids;, they have been indi- -

65"

door.and is secured at its other end as shown
at 51 to the central portion of the inner sec-

: tlon 14 of the solenoid .core.

For convenience in referring to the oppo-

cated on the drawings as'Cand D. InFigs. 1
and 2 the solen01d C has been energized a,nd‘

the core sections have been telescoped thus
moving the door to the right or to closed posi-
tich. Tn order to open the door the solenoid
D must be energized, whereupon the telescop-
Ing ¢ross °ect10n of solenmd D will be drawn
within the solenoid coil, thus- effecting -the

“ movement of the door to the left or to. open

position..: When the door is moved to the left
or'is opened, the ball check valve 27 of sole-
noid € will be closed and air will'be admitted

0

%5

to the casing: 15 through the 1estr1c:ted inlet -

.port-28 which is controlled as to size by the:
needle valve 29.. As the solenoid sections of

the solenoid D move out of the solenoid wind-
ing or coil, their movement is controlled -by

tmns of onesolenoid ot of the solenoid Wlnd—

-ing the sections of the other solenoid core will

move into the casing on which the winding is
positioned and dul ing - this operation - the
check valve secured to “that casing will open
and perinit the emission of air therefrom..

‘In Fig. 8 a slightly different form of cush-
1onmfr mechanism is illustrated. In this form

80 . -
the restricted admission of air to the' casing. .-

~15 and the door is‘cushioned in'its movement. -
‘During the movement of the telescoping sec-

90

of the invention the solenoid cor esare formed . -

embodiment of the invention, but the sleeves
or sections 55 have one end closed as shown
at 56, The central section 57 of the core con-

win-three telescopmor sections as in the other -

sists of a hollow tube having a restricted pas-.

‘sage b8 at.the 10'101tudma1 center thereof and. -

controlled as to size by aneedle valve 59, Oil

or other suitableviscous material is’ posi-

the sections 55, as for instance in the chamber.

formed in the section 55 of the solenoid D

When this solenoid is energized and the cross
sections are.telescoped, the oil or other mate-
rial will'be forced through the restricted pas-
sage 58 of the central core section 57 into
the chamber formed in the section 55 of the
solenoid C, - Thus a cushlomnrr effect is ob-
tained. : ,

Door c7oswe meohcmism control 0@'7"02&@'758
In Fig: Tanelevator car 1s diagrammatical-

105

110

1y shown at E.: The opening and closing of

the. door is primarily contmlled by a pair

“of switches 60 and 160.  These switches may -
be-of the:push: button: type or any ‘other de- .

sired form and they are normally held: open
by springs 61 and 161. Switch 60 has a con-
tact (wZ connected by wire 63.toa wire 64 which
is connected to the positive side of a power
cirenit:
60 is connected by wire 66 to a relay magnet
coil 67 which in turn is connected by a wire
68to a wire 69, the other end of which is-con-
nected. to the negatlve side (0 of a powe1 eir-
cuit.

120

" The other: contact 65 of the switch:-

121

1571

“The wire 68 is also connected by awire 71 -

to a contact T2 of a relay switch 73 controlled
by the relay coil 67 - - The other contact 74 of

130

100
tioned within: the chamber formed in-one of "
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mected by a link 1
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the relay switch | is coninected by a wire 75
to-a stritch contact 76 of a switch 77. Switch
77 is normally lield open by ‘& spring 78 but
is closed when a cat is positioned at the land-
ing by & eam 79 which engages a stud 80 se-

cured to and projecting htelfﬂly from the

switch 77.

 The positive main 64 of the power ciredit
is c"n'l(,cted by a conduit 6t wire 85 to a con-
tact 86 of -a gwitch 87 normially closed by
spring 88. The switch 87 has'a stud 89 pro-
adapted to be en-

door wilen the door reg aches its wide ‘open
position, /

The other 'contact 91 of ‘switch 87 has se-
cured thereto s Wwiré 94 which is eosnnected by

-a wire 95 to the solenoid wiiding ofthe sole-

neid D. Theotheréndof the winding of sole-

neid D s connected by a wire 96 to a switeh’
-contact ‘97 '

'Th‘e“Wne 94 is-also connected as shiown at

“98 to the winding -of :a selenvid 99, the other

end of the solenmd winding being connected

toa wire 100 which in tirn'is connected tothe

negative side 70 of the powercircuit.

Tiie =olénoid 99 has o ‘eore 110 to: which - th

there is connected by a pin dnd slot connec-
tion 111, one'énd of a bell ¢rank Tever 112 piv-
oted at 113 and having its other end 114 po-
sitionted to lock the doorin closed position. - A
bar 115 is secured to the top of the door-and
is 1dapted to be engaged by the lock 114.

In order to qnlnlly release the lock in
case theelectric control cireuitis Qut of order,
& 'bell crank lever 120 is pivoted at 121 to the
doorand is actuated by a rod 122 having a

handle 123 &t the lower end thereof. A
spring 124 encircles the rod 122 and normally
retains the-bell -crank lever at wetracted or
inoperative position.

Thre other ‘end’ of the core 110 of solenoid

99 is-connected by a pin-and slot connection

130 to an‘arm 131 formed on and projecting
laterally from a lever 132 mounted on a piv-
One end 134 of the lever 132 is con-
185 to a switch blade 136
which is-adapted to engage o switch contact
187 coninected to the cat control switch or in
the car control circuit. The switch blade 136
is cormected by a wire 140 to the wire 64 or
to the positive side of the power main.

The <>t’h‘el end 145 of the lever 132 18 con--

nected by a link 146 to a switch blade 147
which is adapted to engage the switch con-
tact 97 above referred to The blade 147 1
connected by wire 148 to:the wire 100.

The switch 60 and circuits controlled there-
-W effect the- openmd of the door. The clos-
ing of the dooris controlled by the'switch 161.
Theswitch 161 is-adapted to'engage a contact
162 which is dotimected by wire 163 to the wire

"63'Wh‘ic'h in turn is connected to wire 64-o1

to e positive power main.  The 6ther con-
tact 165 of the switch 160 is connected by wire

‘ losvd

3

166 Lo 4 relay magnet coil 167 which inturn
is conneeted by wire 168 to the wire: 68 and,

-4y abové stited, wire 68 is connected by wire
69 to the nen‘1t1\fe jide-of the pdwer main.
The "elay Tyagnet controls a relay switch ¢

14‘3 which Ts adapted to engags switch con-
bacts 1( 2and 174, Contact T 1( 215 comxb(,tefi
Lv W avive 171 to the wire 8. Contact 17445

connected by-a wire 175 to a switch contact 186
controlled by a-switch 187 which is adapted

to establishi dommuhnication between the con-
tact 186 and a eonituct 191, Switch 187 has a
stud 189 pI‘OJOCtln” latérally ‘therefrom «wnd
adapted to be enoaoed by:a lug 190 disposed

at the opposite adoe of the door from ‘the -

lug 60.

Switeh ‘contac 191 is connéctsd by a wire
194 to the solenoid svindingof the solenoid C,
the opposite end of the Wlndmo being con-
nected by-a wire 196 to a wire 197 which' in
turnis: connected to thie wire64 andito the pes-
itive eude of thie poier main,

The circuits for controlling the deor oper-
ating mechanisms for:the oﬁhel floorsiare ex-

actly the same as those described and, there-

ful 8, need not be fuztthu explained. From

¢ showing in Fig. 4 it will be:ctear that the
p“osid\/e and 'n"égative mains-are extended up-
wardly to successive floors and ithe -control

ceircuits gre -connected across these mains in

the same manner as that already described.
Opercation of control cireits.

In Fig. 1 the solenoid C has been enermzed
and the door has been moved to the rmht
When the dooris‘open and during the '11'10ﬁfe~
ment of the door to closing position,the end
114 of the door locking lever will ride on the
upper edge of the bar 115. When:the lever is

«disposed in this position the solenoid core 110

will be moved to the i ight, thusswinging the
lever 132 ina clockwise direction and 0 pening
and maintaining open the switch 136 in the
car control circuit. Thus the ca 1 cannot be
operated when “the door.is not closed and
locked. Iniorder toropen the-dcor the ‘opera-
tor clobeq the switch 60. When the switch is
v eireuit s closed from.-the pogitive
main 64 thr ough conduit 63, switch 60, relay
magnet 67, and through wire 68 to wire 69 and
to the negative side of the power civeuit, A
civenit will also be established from wire 64
throngh wire 85, switch 87, w i}e 94, solenord
99, wire 100, switch 77, Wm*e 5, switch 73,
wires 71 and 69 to the neoatl‘*e gide of the
power circuit.

When the solenoid 99 isithus ener gized, the
core 110 will be moved to the left, thus releas-
ing the lock 114 and peunittino the door to
open. Themovement 6t the core 110 will also
swing the lever 132 in a clockwise direction,

~opening theear control-civeut switch 136:and

dosmo “the switch 147. When the switch 147
is closed a circuit will pass from the wire 64
through wire 85, switch 87, wires 94 and 95

[T
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110
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120
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thr oucrh the solenmd Wmdmg of bOlGIlOld D,
and thence through the wire 96 and switch 147
to wire 148 and through wire 100, switch 77,
wire 75, switch 73, wires 68 and 69 to the
notratlve side of the ‘power eircuit.

Thus, in’'the manner above described; upon

g ‘the closing of the switch 60 the door: will be
“unlocked and the solenoid-D will be energized,;

20

o
<t

' reachlncr this position the lug 190 wiil engage

30

causing the core sections of -this.golenoid to
telescope and throw the door to the left:or to
open: position. . When. the door reaches its
wide open position the lug 90 will engage stud

-89 and open switch 87, thus opemno the sole-

noid cireuit for: soleno1d D..

In order to close Lhe door the switch 160 is
closed and a circuit is then completed through
wires; 64; 63, 163, switch 160, relay magne‘:

167, wires 168,68 and 69:to the negative side

of the main. When the relay switch 173 is
closed in this manner a circuit will pass from
wire64 through wires 197 and 196 through the
winding of ‘solenoid C through wire 194,
switch 187 wire 175, switch 1(3 wite 171 and

wire .69 to the ne(ratlve side of the power main:
The-energizing: of the solenoid O will canse .

the core sectlons thereof to telescope, thus
moving the door to closed position. Upoo

stud 189 and ‘open switch 187 thus opening
the cn’cm’ﬁ through the Wlndmc of solenold

Fro‘n the forecomfr spec1ﬁcation 1L mll be

~evident that smlple, practical and -eflicient

35

~will effectively prevent the opening of a door -

40

.
Ll

- means have been provided for actuating and-

controlling the opening and closing of hatch-
way doors.  Furthermore, it will be clear that
the use .of Lhe control mechanism described

unless the elevator.car is disposed at-the level
at which the door is located and will also
prevent the operation of the car When 1ateh-
way'door is‘open.-

Although certain spemﬁo embochmonts of
the invention have been particularly. shown

-and described, it will be understood that the

invention is mpablo of modification and that
changes 'in the constriction and inthe ar-
rangement of the various coopérating parts
may. be made without departing from the
spirit or scope of the inyention, as expressed

“in the following claims.

What T claim is:

1. Door operating nmd)amsm ('ompvsmo a
door movable to open and closed positions,
means including a-pair-of oppositely acting
solenoids for moving said dooy to open and
closed ])osltmn manually opomblo Medns
for closingrsaid Solenoid circuits, and means

‘operable bV the door at its two extremes of
moventent for opening said solenoid circuits.

-2:.-Door operating mechanism comprising a
door movable to open and closed positions,
and means including 2 pair of oppositely act-
ing solenoids - {01' moving said c1001 to open

;“‘1,69_‘8,362

and- closed positions, said solenoids having
non-electrical means controlled by the sole-

noid core ior cushlomnor the door during 1ts L

moevement in either dlrectmn

3. Door operating mechanism comprising a
door movable to open and closed positions,

and means including a pair of oppositely act-

ing: solenoids for moving:said door to open-

and closed poamons, said solenoids having
pneumatic means for. cushioning :the- door
cduring its movement in either dir eotlon

" 4. Door operating mechanism. comprising
a door moyable to open and closed positions,

means including a pair of oppositely acting.

solenoids -forlnovinof said door to open and
closed positions, each of said solenoids having
telescopmo cores and cushioning means-con-
trolled by said coves for checkmor and cashion-

80

ing the opening and closing movomonts of the -

door
Door opemun(Jr mechfxmsm C()lllpl ising'a

(1001 movable. to open and closed pos1_t1ons,‘
means including-a pair of oppositely acting:

dolenoids ‘for-moving said door to. open and
closed: pesitions, each of said solenoids ‘and

wshlomng teans controlled by said cores

for checking and cushioning the opening
and - closing “movements of the-door having

tmescopmﬂ ¢ores, the central core being com- -

mon to the two'solenoids.

6. Door. operating mechanism compmsnw

a door movable to open and closed positions,
means including a pair oi oppositely acting
solenoids for moving said door to open and

closed positions, each of said solenoids having:

telescoping cores, the central core being com-

mon:to the two solenmds, and a'connection be-

twecn the central core and the door and cush-
ioning - means ‘controlled by said cores for

oheckmo and cushioning ‘the opening and‘

closing movements of the door.

7. In combination, a door movable to open-

and closed ‘positions, means for locking the
door in closed position, an elevator car, and

a switch adapted for conmection in the car

control circuit, said switch being connected

to said locking means and so-constructed and

arranged that when the door is locked the
switch “is' closed ‘and when: the ‘door 'is un-

“locked ‘the switch is open and means con-:
trolled by the car for controlhnfr said lock- -

1n a-means.

8 In comhmatmn, S door movable to open
and closed positions, a' lock - I'GIG‘LSELbly en-

~.a%ablo with the door for locking the door
in closed position, a solenoid for-moving the
door-to open posmon, and means controlled

by said lock for closing the solenoid ecircuit:

W hen the lock moves to unlockmu position.
9. 7In combination, a door movable to:gpen

and closed pos1t1on<>, a lock for locking the
door in closed position, a solenoid for movmd ‘
the ‘door: to open position; and means con-
trolled by said Jock for olosmo the. solenmd

o0
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circutt when the lock moves to unlocking posi-

tion, and electrical operating means for re-
leasing the lock.

10. In combination, a door movable to
open and closed positions, a lock for locking
the door in closed position, a solenoid for mov-
ing the door to open position, and means con-
trolled by said lock for closing the solenoid
civeuit when the lock moves to unlocking po-
sition, and means engageable by the door when
it reaches wide open position for opening said
solenoid circuit. : '

11. In combination, a door movable to open
and closed positions, a-lock for locking the

door in closed position, a solenoid for moving:

the door to open position, and means con-
trolled by said lock for closing the solenoid
circuit when the lock moves to unlocking posi-
tion, electrical operating means for releas-
ing the lock, and manually operable means for
releasing the lock. )

12. In -combination, a door movable to
open and closed positions, means for locking
the door in closed position, an elevator car,
and a switch adapted for connection in the
car control circuit, said switch being connect-
ed to said locking means and so constructed
and arranged that when the door is locked the
switch is closed and when the door is un-
locked the switch is open, and means on the
door for engaging -the locking means in all
positions of the door except closed. position
and holding said means in unlocking position
unless the deor is closed. .

13. In combination, a door movable to
open and closed positions, a lock for locking
the door in closed position, a solenoid for
moving the door to open position, a solenoid
for moving the lock to unlocking position,
and control means for said solenoid circuits
so constructed ‘and. arranged that the lock
control solenoid will be operated prior to
the door moving solenoid.

14. In combination, a door movable to
open and closed positions, a lock releasably

5

engageable with the door for locking the

door 1in closed position, electrically operated

neans for moving the door to open and closed
position, electric circuits for controlling said
means, and means controlled by a lock for
closing the circuit of said door moving means
to cause said moving means to open the door
when the lock is moved to unlocking position.

15. In combination, a door movable to open
and closed positions, a lock for locking the
door in cloged position, electrically operated
means for moving the door to open position,
an electric circuit for controlling said means,
means controlled by the lock for closing the
circudt of said door moving means when the
leck is moved to unlocking position, and elec-
trical means for releasing the lock.

16. In combination, an elevator car, o ear
control circuit including a switch, a hatch-
way door movable to open and closed posi-
tions, electrical operating means for opening
and closing the deor, a control circuit for
said door operating means including a switch,
a door lock for locking the door in closed posi-
tion, control means for said lock and means
connected to said lock control means and to
said switches constructed -and arranged to

60

65

70

close one circuit when the other circuit is

opened and vice versa.
17. In combination, an elevator car, a car
control circuit including a switch, a hatchway

door movable to open and closed positions, -

electrical operating means for opening and
closing the door, a control circuit for said
door operating means including a switch, a
doorlock for locking the door in closed posi-
tion, electrically operated control means for
said lock and means connected to said lock
control means and to said switches con-

structed and arranged to close one circuit

80

85

when ‘the other circuit is opened and.vice -

versa.
In witness whereof, I have hereunto set my
hand this 1st day of June, 1927, ~
PETER J. DUGAN.




