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1

- The latches described Lerein and shown in the
accompanying drawings are primarily for use in
connection with freight elevator doors of either
the manually operated type or the motorized type,

Counterbalanced Ireight elevator doors are
each composed of g pair of vertically movable sec-
tions with the sections moving simultaneously be-
tween suitable guides in Opposite directions in g
vertical plane
ments. In order to prevent g door from being
opened except when the elevator car is at the
respective floor, latches are provided to maintain
the door in 5 normally closed position and to pre-
vent opening of the door from the fioor side there-
of unless the elevator car 1s at that particular
floor level,

We are aware that latches used in connection
with counterbalanced elevator doors are old in

the art and that latches have been positioned on
the doors substantially midway between the edges
of the doors and also 2t both sides of the doors.
However, it will be noted that both types of
latches, when used, have been manually operated.

In our present Invention, we have eliminated
the necessity for manual operation of the latch-
ing mechanism, and have provided a Ilatching
mechanism which is automatically operable by
means of the movement of the door sections.

The principal object of the present invention
1s the provision of g latching mechanism which is
automatic and positive in its operation.

A second object is the provision of 2 latching
mechanism which acts as g retardant in checking
the speed with which the door sections trave] in
closing, such retarding action being applied to the
door sections by the latch members at a time
when the door sections are assuming their final
closing movement, and with the retarding action
preventing the sections from slamming together
in their closing movements.

A third object is the provision of g, latch mech-
anism which prevents the door sections from re-
bounding from their fully closed position to g
partially opened position by the instant, positive,
and automatic engagement of the latch parts in
the final closing movements of the door sections.

A still further object of the invention is the
utilization of the weight of the door sections,
through the latch mechanism, to hold the door
sections in closed position and to prevent the re-
bounding thereof in their final closing move-
ments. |

Further objects and advantages of the inven-
tion will become apparent in the course of the fol-
lowing description, and that which is new will he
pointed out in the appended claims. -

In their opening ang closing move-~ -
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In order that the invention and the operation
thereof may be more fully understood, we will now
take up a detaileg description thereof in which
the same will pe more fully set forth, reference
being made to the accompanying drawings, in

in connection therewith, and
features of the invention.

Figure 2 is an enlarged view of the latch device

‘which is located at the right side of the door and

showing the latch members in engaged position,

Figure 3 is also an enlarged view of the latch
device which is located at the right side of the
door, but showing only the upper door section,
with the same being in partially opened condi-
tion, and showing the latch members thereof and
carried thereby in completely disengaged or un-
latched condition. |

Figure 4 is a detail right side elevation of the
latch-releasing mechanism, as taken from line
4-—4 of Figure 2.

Figure 5 is a detail elevation similar to that
shown in Figure 4 except that the latch lift rod
i1s shown in lifted bosition, and as taken from line
8—3 of Figure 3.

Figure 6 is a detail elevation of the lateh 1o-
cated at the left side of the door and showing the
latch parts in €ngaged and latched condition.

Figure 7 is a detail elevation similar to that
shown in Figure § except with the lateh parts
being shown in partially disengaged condition.

Figure 8 is a detail eross section, taken on line
8—8 of Figure 2, and showing the relative locg-
tions of the associated latch members.

Figure 9 is a detail section-elevation of the
latch parts, taken on line 9—9 of Figure 2.

Figure 10 is a detail vertica] section, taken on

Figure 11 is g detail section similar to that
shown in Figure 10 except that the latch grm is
shown in the position assumed while the latch is
in disengaged condition, as more clearly shown
in Figure 3.

Like characters of reterence designate like
parts throughout the several views.

In order that the construction and the Opera-
tion of the invention may be more fully under-
stood, we will now take up a detailed deseription
thereof, in which the same will be more compre-
hensively set forth.

Referring now to the drawings in detail, A
designates the upper door section while B desig-
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nates the lower 4oor section. 'The sections, while
not being physically connected with eaclh other,
are operatively connected with each other by
means of chains C and chain rods D. One end
of each of the chalns ig secured to an appurte-
nance located on the upper door section, while
the opposite end thereof is secured to the UpPPEY
end of a chain rod
therefrom with the lower end of the rod being
adjustably secured to an extension. oi.a trucking
bar E which forms & part of the lower door .Sec-
tion. Each of the chains extend over @& Yespec:s

tive sheave F which is secured to an angle track
and with reference.
being had to Figure 1, 1t is obvious that, in the

assembly G. From the above,

opening movements of the door, the upper sec-

tion MOves upwardly and the lower sectlon moves

downwardly, while in the closing movements, the
upper section moves downwardly and the lower
section moves ‘upwardly, with the two sections
meeting at a point substantially midway hetween
of the opening and the lintel
thereof. o " o

The latch mechanisms are provided
vent the two door sections from drifting apart
and normally m'aintainingL the same in
condition while closed. -

"For reasons oi simplification Of description,
the right side latch mechanism will be described
first, after which the 1eft. side latch mechanism
will be described.

Referring now to.the latch anad to the asso-
ciated parts thereof, | designates a lJatch arni
which is secured to upper door section A through
bracket 2 and by means of stud 3 ‘which pro-
vides for free pivotal movement of the latch arm
with relation to the door section. Latch arm
| has g roller-receiving channel or pocket 4 and
a second roller-receiving channel 5 formed there-

in and located on. opposite sides lateraily there-

of. Roller-receiving channel 4 is provided with

an incline portion 6 Tor guiding roller 10 there-

into. The lower extending portion of 1ale: L

| has a cam surface T formed on the side there-

of adjacent the door sections. A radius 8 1S

formed on the latch arm and forms a part of
4, the purpose of

the roller-recelving channel
which is to prevent the roller. _
engaged from its channel 4 except when the latch
arm is actuated. The upper end of the latch arm
is provided with a chain lug 9 to which the re-
as more. clearly
shown in Figures | ‘

Roller i8 ig carried by the trucking bar mems-
per B of the lower door section B, with the roller
being mounted on amn upstanding lug {|.which 1S
secured to the trucking bar. Roller 10 is adapted

to enter channel 4 of the latch arm, as shown.

in Pigure 2.

A housing 12 is rigidly secured to a side sur-
face of guide rail. assembly G In any suitable
manner. A shaft 13. extends.through,an_d Pro-

jects forwardly of the front. face of housing I2:

with roller arm . 4. heing . secured on. the pro-
jecting portion thereof. A latch arm-engaging
roller 15 is secured on the lower end portion of
roller arm |4 with a cam-engaging roller 16 heing
mounted on the upper end .of the roller arm.
Also secured on shaft (3, but located within
housing 12 is a lock lever i1 which is operated
by the action of roller arm 14 through shaft 13.

Each side of housing 12 has o vertically dis-
posed slotted aperture {8 formed therethrough
and providing for vertical movement of shaft 19

D which extends downwardly..

(0. from being dis-
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which has a roller 20 positioned on each end
thereof and with the rollers 20 heing adapted
to ride vertically within the slotted apertures 18.
A slidable housing 21 is located within housing
{2 and through which shaft 19 1s journalled.
Slidable housing 21 is channel-shaped witl the
opening formed by the shape thereot providing

space for roller 29 to be mounted on shaft 19,

a5 more clearly shown In Figure 9. A lift rod 23
is secured at its lower end into slidable housing
2{ and having its upper end extending into elec-
tric interlock housing 24 where the upper end
of the rod is secured into a suitable circuit-
breaking switch (not shown) and which is lo-
cated within the housing 24.

‘Lifting of the rod 23 18 accomplished through
the means of a lift cam 95 which is secured 10
the rod by a loose rivet 96 or by other suitable
means. Lift cam 25 is pivotally secured to 2
mounting plate 97 by means of a loose rivet 28,
or by other <uitaple means. A roller-recelving
surface 29 is formed in the lower surface of 1ift
cam 25, as shown in Figures 4 and 5. We pro-
vide an actuating orm 30 pivotally secured to
mounting plate 31 by means of loose rivet 32 or
other suitable means, and with a lifting roller 33
being secured On the side of actuating arm 30
and with the roller 33 being adapted to ride in
the roller-receiving surface 29 of lift cam 2b.
Actuating arm 30 exténds toward the elevator
car and has a cam-engaging roller 34 secured
in the end portion thereof; the purpose of which

fully explained.
‘an extending cam
engage the cam-

will be hereinafter more
The chain rod D carries
member 35 which 1s adapted to
engaging roller, {6 upon opening ‘movement of
the door. A guide 36 1s Jocated on the opposite
side of chain rod D and prevents undue flexure
of the rod upon contact ol cam 35 with roller
- The guide 36 1Is supported by means of
bracket 31. which may be secured to the face
of the elevator shaft wall in a usual manner,
The left side latch members are complementary
with the_right side latch members except the
same are oppositely disposed with relation there-
to. Numeral 10| designates the left side latch
arm which 1S secured to upper door section A
through bracket 102 and by means of stud 103
which provides for free pivotal movement of the
atch to the.door section.
Latch arm 101 has a roller-receiving channel or
pocket 104 and a, second roller receiving chan-
nel (05 formed therein and.located .on opposite
sides laterally thereof. Roller-receiving chan-

‘hel 104 is provided with an incline portion 108

for guiding roller | |0 thereinto, The lower €x-
tending portion of latch arm 101 has a cam sur-
face 107 formed on the side thereof adjacent
to the door sections. A radius 108 is formed on
the Iatch arm and forms ‘a part of the roller-
receiving channel.104. The upper end of latch
arm 101 is provided with a chain lug. 189 to
which the respective chain C 1s secured, as more
clearly shown in Figures 6 and 7. -
Aroller 110 is carried by the trucking bar mem-
ber E of the lower door section B, with the roller
peing mounted on an upstanding lug. 111 which -
is rigidly secured to the trucking bar. Roller {10
is adapted to enter channel 104 of the latch arm,
as shown in Figure 6. S
Operation

~ With the door in closed condition, as shown.in
Figures 1, 2, and 6, the associated latch members
are in engaged relation.. In_ the.operation of the
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door in opening from its closed position, the ele~
vator car (not shown) carrying cam H (shown
in Figure 5), is stopped at the desiregd landing.
The cam member is preferably of the electrically-
operated type and engages cam-engaging roller

Lt

34 causing the actuating arm 39 to move from the

position shown in Fisure 4 to the position shown
In Figure 5. With the actuating arm 30 moving
to the position shown in Figure 5, roller 33 rides
along roller-receiving surface 29 of the lift cam
25 and causes lift cam 25 to bivot upwardly from
rivet 28 and thereby causing lift rod 23 to be
ralsed to the position shown in Figure 5.

With the raising movement of lift rod 23, hous-
ing 21 is raised by reason of the same being
Secured to the lower end of rod 23 When rod
23 is raised, electricsl contact of the elevator
operating circuit is broken in the interlock case
24. Raising of lift rod 22 and associated housing

21 raises roller 22 clear of Iock lever 17 which -

permits the door to be opened. Upon initigl
opening movement of the door, cam 35, in its
downward movement, contacts cam-engaging
roller (€ and thereby causes lock lever {1 to swing

to the position shown in Figure 11 and blocking -

downward movement of housing 21 and lift rod
23. Also, the movement of cam-engaging roller
6 causes roller arm 14 to pivot on its shaft {3
which action causes latch arm-engaging roller
{5 to move outwardly and engage the outer Sur-
face of the roller-receiving channel 5 and to
swing latch arm | outwardly and thereby releas-
ing roller (80 from within 1ts roller-receiving
channel 4, which permits the door to be freely

opened. At the same time roller 10 moves out =

of engagement with its roller-receiving channel
4, roller 110 is also in the act of disengagement
with relation to its roller-receiving channel {pa
by reason of the movement of the door sections.

In the closing of the door and the latching
thereof the operation of the parts is reversed to
that described in the unlatching and opening of
the door. As the door sections assume the closed
position, rollers 10 and 110 contact the respective
cam suriaces 7 and 107 which action has a tend-
ency to slow the movement of the door sections
toward each other. When the rollers 10 and {10
have passed the cam surfaces 7 and (07 they
enter their respective channels 4 and {04, and at

the same time cam 35 becomes disengaged from :

its cam-engaging roller {§. After the members
have again assumed the positions as shown in
Figures 2 and 6, the welght of the door sections,
being suspended on rods D and chains C, create
a pbull on chain lugs 9 and g9 and thereby pro-
viding means normally maintaining the Ilatch
arms | and (91 in their latched positions.

When the latch arms | and {0 assume their
normal latching positions as shown In PFigures 2
and 6, lock lever 17 is also swung free of the
downward path of roller 292. Upon movement of
the elevator car from the door, cam H is disen-
gaged from the cam-engaging roller 34 which per-
mits the actuating arm 30 to return to the position
shown in Figure 4 whereupon lift cam 25 also
returns to the position shown in Figure 4 and
lowering lift rod 23 to the position shown in Fig-
ure 10. Upon the lowering of lift rod 23, elec-
trical contact is made to the elevator operating
circuit and permitting movement of the elevator
car away from the door.

It will be noted that, should anyone attempt
to open the door without the elevator car being
at that particular floor, it is possible to move the
door only slightly toward open position due to
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the lock lever moving into contact against roller
22. This prevents unlatching of the door and it
is not possible for the door to be unlatched with-
out roller 22 being raised to the position as shown

in HFigure 11, | -
The lift rod 23, being connected with the oper-
ation of the make and break contacts of the ele-
vator operating circuit, makes it impossible to
block the interlock in closed contact position and
to operate the elevator car with a door standing
open. - S
- In the above description, taken with the draw-
ings, it is obvious that the latching and unlatch-
ing means is entirely automatic in operation.,
The arrangement also provides safety features in
connection with the doors and the operation
thereof. The method of rollers 10 and t10 rid-
ing on the respective cam surfaces T and i07 pro-
vides means slowing the movement of the door
sections toward each other, and thereby prevent

‘undue slamming of the door sections in closing.

The invention is shown in its preferred form,
but it is to be understood that minor changes
may be made in the several parts and in the
arrangement thereof, insofar as the changes
therein may fall within the scope of the appended
claims.

What we claim is:

1. In combination with g counterbalanced ele-

vator door composed Of an upper section and a
lower section movable vertically in the same

blane but moving away from each other in their
opening movements and moving toward each
other in their closing movements, a latch mecha-
nism comprising a latch arm located on and car-
ried by the upper door section and having g
roller-receiving channel formed therein, a roller
located on and carried by the lower door section,
with said roller being adapted to engage the
roller-receiving channel of the latch arm, means
preventing disengagement of the roller from the
roller-receiving channel until the elevator car
Is adjacent to the door, and with slight opening
movement of the door sections operating the
latech mechanism to unlatched position.

2. In combination with a counterbsalanced ele-
vator door, a latch mecnanisii comprising g
latch arm Swingably secured to and carried by
the upper section of sald door, a roller-receiving
channel formed in ihe latch arm, a roller located
on and carried by the lower door section, with
said roller being adapted to engage the roller-
recelving channel upon closing movements of
the door sections, a second roller-receiving chan-
nel formed in the swingable latch arm, a roller

arm pivotally secured to andg carried by the upper
door section and having a roller secured on the
ubper and lower ends thereof, with the rolier
on the lower end of the roller arm engaging the
Second roller-receiving channel of the latch arm,
with the roller secured on the upper end of the
roller arm being engageabile by a cam carried by
the door operating mechanism, and with the en-
gagement of the upper roller Oof the roller arm
with the cam ecarrieg by the door operating
mechanism causing pivotal movement of the
roller arm with the lower roller of the roller arm
bearing against the Second roller-receiving chan-
nel of the latch arm angd swingably moving said
latch arm to permit disengagement of the roller
of the lower door section from the first roller-
recelving channel of the latch arm. |

3. The combination as set forth in claim 2,
and with means preventing pivota} movement of
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the: roller- arm- except. when. al elevator: car: IS
positioned' adjacent: the door. -~

4 A latching mechanism: in combination with
a counterbalanced: elevator dodr, means pre-
venting the operation of said latching mechanism
until an elevator car carrying a cam member is
loeated adjacent the door, said. means’ cOMPIIS-
ihg a-1ift rod operable by means-of an-actuating
aim; with the 1ifting‘: of the lift. rod:raisng. said
yod- and carrying a roller. upwardly out. of the
path of a lock lever of the latching mechanism,
and with the-unlatching. operation. being:accom-

8
plished by & slight. opening: movement: of the
‘door.
PAUL.-R. DOEG. .
ARTHUR W. CROKER.
4

References: Cited . in: the: file: of this paténf'«
UNITED STATES PATENTS

1,205,655 ~ WEXIer -ooomommmmm- ‘Feb. 25, 1919
1,381,262 Wexler: —cammmmmm=m June 14, 1921

- —— r“-‘- . -

e e —



	Drawings
	Front Page
	Specification
	Claims

