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: 1

The present invention relates to dodr operating
mechanism and more particularly to a safety
device associated therewith adapted to prevent
injury and to improve the operation of power
actuated garage doors and more particularly those
of the overheag tilting type.

In-accordance with the present invention, actu-~
ating means for the door comprise a-feed screw
and a traveling nut associated between a fixed
portion of the-building and: a-movable portion of
the door. Motor means are provided for rotating
the feed screw and thus effecting travel of the
nut so-as to- move the door in opening or closing
relation.

It is desirable for a-variety of reasons to provide
means which- permit- disassociation between the
driving connections-or between' the mounting of
one of the dr1v1ng coennections and its associated
part of the building. structure. Thus, for example,
in the case of-an-overhead tilting door.on-a-garage
it- is- in many- cases the: only- source of- ingress
or egress to the building. If, for exaniple; there
is a failure of the motor means; or if a fuse or
circuit breaker: dlsconnects the power circuit to
the motor, it has- in the  past been- extremely
diffiéult if not 1mpossﬂale to- effect: entry into the
garage without at the same time-damaging the
power mechanism. In-other cases, movemient of
the garage door has-brought it-into contact with
the operator or: other person: While - normally
the power eﬁectwe to move the:deor is such -that
ing. door results nevertheless, it has -in the past
‘been possible for such- person to be- trapped- or
firtnly. Held eveni though‘ the motor-or driving
actuating mechanism is. stalled

In accordarice. with the present invention;
mieatis are provided so that whenever- the- forces
acting oh the door exceed.a- predetermmed mini~
niuin atourit, separation or disassociation-of ele-
nients of the power méchanism occurs-so-that-the
door may. be freely swung- toward open-or closing
positioid, Thus, for. ezample, if  due-to- failure of
the miotor it is desited: to .enter the garage-it is
necessary otily t6"grasp the isual: operating handle
prov1ded on the door and’ by the. apphcamon ofa
without 1nJury to the power mechamsm " Corre-
spondingly, if the door in its. closmg ‘movement
encounters a persomn standmgfm the-path thereof
in'such a’ manner as-to- effectively trap or im-
prison Kim, it is an easy matter to- release such
person by: applying a: relatlvely small forceto the

" door in 2. door opening.direction. The- release
mmechanism may he: prov1ded of sueh eﬁectweness
that the power of the motor:is eﬁectlve to-release
the driving mechanism-if- the-door-encounters-an
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immovable object or an object offering & prede-
termined resistance to further movement of the
door.

With the foregoing general remarks in: mind,

it'is an object of the present invention to provide
safety mechanism for preventing accidents or
injury to persons in connection with power actu-
ated door operating mechanism.
. It is- a further object of the present invention
to provide door operating mechanism having as-
sociated therewith means for disconnecting the
driving connections for the door upon the appli-
cation of a relatlvely small force directly to.the"
door.

More spec1ﬁcally, it is an object of the present
1nvent1on toprovide for disassociation of elements
of the driving connection whenever the forces

" geting on the door exeeed: a predetermined
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Mcre specxﬁcally, it is an obJect of the pr esent
invention to provide means for eﬁectlng auto—
matie onemng and closmg movement of a garage
door which compr1ses a power driven: feed serew,
a traveling nut, means for mountlng the screw
4nd nut between a- fixed portlon of the bu11d1ng
atid-4 movable portion of the door, and combma-,
tion with releasable means for supportmg one of
the elements of the power driven mechamsm
whereby its dlsengagement may be effected when—
ever the forces acting. on the door exceed a pre-
determined amount.

It'is & feature of the present invention to pro-
vide sprifig presséd ﬁngels engageable with oppo-
site sides of a traveling nut whereby apphcatmn
of force Between the niit and spring pressed
fingers will effect disengagement theteof.

Other objects and features of the invention w111
become- apparent as the descnptmn proceeds.
espec1ally when conisidéred in connectmn ‘with the
accompanying drawings, wherein:

Figure 1 .is g fragmentary side elevation of the
door operatmg mechanism;

Pigure 271§ o fragmentary front elevation of
the mechanism shown in F1gure 1;

Figure 3 is an enlargéd secuonal v1ew taken
substantlally on the-line 3—8& of I igure 1;- and

‘Figire 4 is a front elévation-of the traveling
nut employed

For purposes of 111ustrat10n the present 1nven-
tion is- 1llustrated as embodxed in-an overhead
tlltlng garage door. It will be appreciated;-how- -
ever, that the 1nvent10n As-not- so-limited and-may
be usefully employed in other types of power door
operating. mechanisms.

However, for-a-specific illustration-and -descrip-<
tion -of - a- preferred embodiment-of the preserit
invention, .reference is-now rmade to the figures:
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An overhead tilting garage door {9 is mount-
ed for tilting movement about the horizental axis
of a hinge support [f. The upper edge of the
door, when the door is in closed position, is in-
dicated at {2 and it will be observed that the
lower portion of the door swings outwardly, and
since the door is pivoted intermediate its top and
bottom edges, the upper edge {2 of the door
swings inwardly.

Operating mechanism for the door #8 comprises
a feed screw 28 rofatably supported in a housing
or mounting 21, the screw 28 having thrust col-~
lars 22 and 23 mounted between arms 24 and 28
of the support 21. Thrust washers 25 and 27 are
provided between the thrust collars 22 and 23
and the cooperating arms 24 and 25, respectively.
IMounted on the screw housing or support 21 is an
electric motor 38 which drives a small pulley gi.
‘Rigidly connected to the screw 21 is a large pulley

32 which is adapted to be driven from. the motor ¢

pulley 31 by a V-belt or the like 33.

Extending laterally from the door id and above
the hinge if when the door is in closed position
is an actuating arm 48.

As best seen in Figure 2, the arm 4§32 is bifur-
cated at its free end to provide two arms 41 and
£2. The arm or bracket 40 includes a reinforc-
ing web portion 43 and an attaching flange 44
which is secured to the side edge of the door by
‘suitable fastening elements indicated at 45.

The screw housing or support 21 is mounted
for swinging movement in a vertical plane by a
pivotal housing support 50 which is carried by a
pivot bracket 5i. The bracket 51 is rigidly se-
cured to a suitable rigid part of the garage struc-
ture adjacent the side of the door. In the present
instance the bracket is illustrated as secured to
a 2 X 6 spacer 52 extending between upright stud-
dings 53. It will be appreciated, however, that
any suitable rigid support may be provided for
the bracket §i. Preferably the housing support
80 is provided with a pair of arms 55 which span
an outwardly projecting portion 56 of the brack-
et Bl,-and is pivetally connncted thereto by a
pivot pin §57.

In order to transmit motion to the door 19,
‘a traveling nut 89 (Figure 3) is mounted between
the arms 41 and 42 of the bracket 40." The nut
§0 is internally threaded so as to have traveling
threaded engagement with the feed screw 28 and
as will be apparent from Figure 1, rotation of the
feed screw will result in motion of the nut along
the feed screw accompanied by a relatively slight
rotation of the feed screw about the axis of the
pivot pin 87 and this will be effective to swing the
door from the open position indicated in full
lines in Figure 1 to closed position, at which time
the arm or bracket 40 occupies the position in-
dicated in dotted lines in this figure.

In order to provide for separation between the
arm or bracket 48 and the nut 60, releasable
means for engaging opposite sides of the nut 60
are provided. "As best seen in Figure 3, each.of
the arms 4! and 42 is provided with a threaded
opening in - which is received an externally
threaded cup 8i. A hollow plunger 62 is slidably
received within the cup 61 and is provided with
an outer rounded or spheroidal end §2. The
plunger 62 is urged outwardly by a compression
spring 64 retained within the cup and a headed
rod 65 is provided which extends through the
spring €4, the head 68 of which engages the bot-
tom of the spring receiving recess formed in the
plunger §2. Movement of the rod 65 out of the
cup 61 is prevented by suitable means such as
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the cotter pin indicated at 61. The structure at
opposite sides of the nut 60 is identical, and ac-
cordingly only one is described in detail.

The nut 60 may be. of generally cylindrical
shape and at opposite sides thiereof there are
formed recesses 180 for the reception of the
rounded or spheroidal ends 63 of the plungers 62.-
As best seen in Figure 4, the recesses 10 include
a gradually sloped side wall portion indicated at
71, the balance of the recess as indicated gener-
ally at 12 being spheroidal. The recesses 10 may
conveniently be formed at opposite sides of the
nut 69 by an end mill having a hemispherical end
portion which is fed into the sides of the nut at
an angle equal to the inclination of the sloped
side wall portion Ti.

Inasmuch as the ends 63 of the plungers 62
which engage in the recesses 70 are hemispherical
or spheroidal, it will be apparent that the nut 68,
being engaged by plungers 62 at opposite sides
thereof, is held thereby against displacement but
is  permitted rotation about an axis established
by the axes of the plungers 62. Furthermore, mo-
tion of the nut 60 downwardly as seen in Flgure 3
is effective to apply a very strong force between
members connected to the feed screw and nut
supporting bracket 48, inasmuch as the outermost
portion of the recesses 10 engage portlons of the
rounded ends 63 of the plungers throughout zones
which approach parallelism to the direction of
thrust. On the other hand, a relatively slight
force applied in a direction to cause the nut 60
to move upwardly as seen in Figure 3 relative to
the rounded ends 63 of the plungers will be ef-
fective to separate the nut from the plungers. In
this case the sloped surfaces Tl of the recesses
18 act as camming surfaces, with the result that
the plungers 62 are forced outwardly into the
cup member 6! against the r951stance of the
springs 64.

In the illustrated embodiment of the nut, it
will be observed that the camming surfaces Ti
are provided at one side only of the recesses 10
s0 that the release mechanism is effective pri-
marily in response to forces acting in a single
direction, such. for example as forces applied
manually to the door independent of the power
mechanism in a direction tending to open the
door. However, it is within the purview of the
present invention to provide corresponding cam-
ming surfaces-at opposite sides of the recess so
that the driving connections may be disassociat-
ed in response to a predetermined force applied
directly to the door independently of the power
mechanism operating in either door opening or
door closing direction. - Further, it should be
noted that this permits an arrangement in which
the power mechanism may be effective to sep-
arate the driving connections in the event that
movement of the door is arrested intermediate
its open or closed position by. an object, such for
example as an automobile  parked too close to
the door, or an individual standmg in the path
of movement thereof.

Therefore, if the tilting door’is the only. means
of access to the interior of the. garage, and if
for any reason such as power failure it is im-
bossible fo effect power actuated opening of the
door,-it is possible to disengage the operating ele-
ments of the power driven door actuating mecha-
nism by applying an opening force directly to
the door. This will have the effect’ of foreing
the rounded ends 63 of the plungers agamst the
camming surfaces 71 of the nuts angd thus. will
cause the bracket 40 to become separated from
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the nut §9. - At this time the cotter pins which
prevent movement: of the rod 65 completely out
of the recesses. of the cups 6 will also prevent
complete separation of the plungers §2 therefrom.
In order to reengage the plungers with .the nut
it is necessary only. to bring the plungers into
juxtapesition to the nut and thereafter by appro-
priate movement of the pivoted feed screw 28,
to force the nut into position between the plung-
ers where they will automatically engage into
the recesses 18.. The same operation may- of
course be effected in ¢ase a person is accidentally
within the garage when the door is closed. Sub-
stantiglly the same operation may be carried out
if the door-accidentally closes upon a person in
a manner to reguire reverse movement of the
door to extricate the individual.  As previously
stated, the motor i§ of such power that normally
injury to a person in the path of the door wiil
not result, but even a slight force may of course
be effective to prevent removal of the person
catght between a fixed portion of a building
and a movable portion of the door. In suchecase
a relatively slight force applied direcily to the
door- in ‘o door opening direction will cause
separation of the sprmg pressed plungerb 62 and
the nut 68. :

Briefly reviewed, the safety mechanism, com-
prising the means for-separating the driving con-

nections and more specifieally for releasing the :

traveling nut from the normal support therefor, is
effective under a variety of conditions. In the
first place, it may be effective to release the nut
if motion of the door is arrested in-either open-
ing or closing movement, in which case the power
of the motor is effective to apply forces sufficient
to cam the rounded ends 63 of the plungers out of
the recesses 78. In the second place, the strength
of the springs 64 and the shape of the camming
surface or.surfaces may be such that if the door’s
motion is arrested, the motor will stall, the power
of the motor being such that the:forces applied
by the door are.insufficient to cause injury to'a
person. ‘In this case, with the motor stalled the
individual may release the driving connections by
applying a force to the door in either a door open-
ing or door closing.direction. In a specific case
the camming surfaces which would be effective
to release the driving connections upon forces
applied independently of the driving mechanism
to the door in a door closing direction may be
such as to require substantially greater forces
to effect separation of the driving mechanism
than is required in the opposite direction.

While there is illustrated and described in
considerable detail the structure and application
of a safety device to a particular door actuating
mechanism,-i$ will be appreciated that this full
exposition has been given merely to - enable
those skilled in the art to practice the mventlon,
the .scope of which is indicated: by the appended
claims, . : .

What Iclaimas my mventlon is:

1. ITn mechanism. for operating the door of a
bull_dmg,, a power driven screw: and a traveling
nut adapted to be interconnected between a.mov-
able part of the door and a fixed part-of the
building, means for supporting said nut against
rotation comprising .a. bracket: having & bifur-
cated portion for receiving said.nut, and spring
pressed nut engaging elements resiliently engag-
ing opposite sides of said nut and normally re-
taining said nut against.retation but effective up-
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2. In mechanism for operating the door of-a
bu1ld1ng, a power driven screw and a traveling
nut.adapted to be interconnected between a mov-
able part of the door and a fixed part of the
building, means for supporting said nut against
rotation comprising a bracket having a bifur-
cated portion for receiving said nut, and spring
pressed nut engaging elements, said nut having
recesses therein for receiving the ends of said
elements.

3. In mechanism for operating the deer of a
buildifig, a power driven serew and. a traveling
nut adapted to be interconnected between a mov-
able part of the door and & fixed part of the
building, means for supporting said nut against
rotation comprising a bracket having a bifur-
cated portion for receiving said nut, and spring
pressed nub engaging elements, said nut having
recesses therein for receiving the ends of said
elements, the ends of said elements and said
recesses being shaped to provide a camming action
effective to move- said elements out of said re-

‘cesses upon application of a pr edetermmed force

to said door. -

4. In mechanism for operating the door of a
building, a power driven screw and a traveling
nut adapted to be interconnected between a mov-
able -part of the door and a fixed part of the
building, means for supporting said nut against
rotation comprising a bracket having a bifur-
cated portion for receiving said nut, and spring
pressed nut engaging elements, said nut having
recesses therein for receiving fthe ends of said
elements, the ends of said elements being
rounded, the recesses in said nut being generally
rounded but having gradually inclined camming
side walls at one side effective to force retraction
of said spring pressed elements upon application
of a predetermined force to said door in a pre-
determined direction. i

5. In mechanism for operating the door of a

building, a power driven screw and a traveling
nut adapted to be interconnected between a mov-
able part of the door and a fixed part of the build-
ing, means for supporting sald nut against rota-
tion. comprising a bracket having a bifurcated
portion for receiving said nut, and spring pressed
nut engaging elements, said nut having recesses
therein for receiving the ends of said elements,
the ends of said elements being rounded, tie
recesses in said nut being generally rounded but
having gradually inclined camming side walls at
opposite sides effective to force retraction of sald
spring pressed elements upon application of a pre-
determined force to said door in either door open-
ing or door closirnig direction.
6. In a building having a door mounted for
swinging about a horizontal axis between open
and closed position, door operating mechanism
comprising a power driven screw adapted to be
pivoted to a fixed portion of the building, a
traveling nut on 'said screw, a nut-supporting
bracket adapted to be carried by a movable por-
tion of the door, said bracket having releasable
means for retaining said nut against axial rota-
tion while providing for pivotal movement ahout
a transverse axis, said releasable means com-
prising means engaging opposite sides of said aut
ineluding a spring ‘pressed. plunger, and said nut
having o plunger rece1v1ng recess in a side there-
of. “

7. In 3 buildlng having a door mounted for
swinging-about a horizontal axis between open
and closed position; door: operating mechanism

comprising a power-driven screw adapted to be
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pivoted to a fixed portion of the building, a
traveling nut on said screw, a nut-supporting
bracket adapted to be carried by a movable por-
tion of ‘the door, said bracket having a pair of
spaced arms, spring pressed plungers carried by
said arms, said nut having lateral recesses for
receiving said plungers. "

8. In a building having a door mounted for
swinging about a horizontal axis between open
and closed position, door operating mechanism
comprising a power driven screw adapted to be
pivoted to a fixed portion of the building, a trav-
eling nut on said screw, a nut-supporting bracket
adapted to be carried by a movable portion of the
door, said bracket having a pair of spaced arms,
spbring pressed plungers carried by said arms, said
nut having lateral recesses for receiving said
plungers, the ends of said plungers and said re-
cesses being shaped to-provide for pivotal move-
ment of said nut about & transverse axis while
retaining said nut against axial rotation.

9. In a building having a.door mounted for
swinging about a horizontal axis between open
and closed position, door operating mechanism
comprising a power driven screw adapted to be
pivoted to g fixed portion of the building, a trav-
eling nut on said screw, a nut-supporting bracket
adapted to be carried by a movable portion of the
door, said bracket having a pair of spaced arms,
spring pressed plungers carried by said arms,
said nut having lateral recesses for receiving said
plungers, the ends of said plungers and said re-
cesses being shaped to provide for pivotal move-
ment of said nut about a transverse axis while
retaining said nut -against axial rotation and
further shaped to provide camming surfaces to
effect separation between said nut and plungers
upon application of a predetermined force to said
door.

10. In a building having a door mounted for
swinging about a horizontal axis between .open
and closed position, door operating mechanism
comprising a power driven screw adapted to be
pivoted to a fixed portion of the building, a trav-
eling nut on said screw, a nut-supporting bracket
adapted to be carried by a movable portion of the
door, said bracket having a pair of spaced arms,
spring - pressed ' plungers carried by said arms,
said nut having lateral recesses for receiving said
plungers, the ends of said plungers and said re-
cesses being shaped to provide for pivotal move-
ment of said nut about a transverse axis while
retaining said nut against axial rotation and
further shaped to provide camming surfaces to
effect separation between said nut and plungers
upon application of a predetermined force to
said door in either door opening or door closing
direction. o

11. Safety release means for g nut associated
with a power driven screw comprising a bracket
having spaced arms for receiving a nut there-
between, a nut located between said arms and
having recesses in its sides adjacent said arms,
elements carried by said arms seated in said re-
cesses comprising at least one spring pressed ele-
ment, said elements and recesses. comprising a
pivot support for said nut.

12. Safety release means for a nut associated
with.a power driven screw comprising a bracket
having spaced.arms for receiving a nut there-
between, a nut located between said arms and
having recesses in its sides adjacent said arms,
elements carried by said arms seated in said re-
cesses comprising at least one spring pressed ele-
ment, said elements and recesses- comprising a
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pivot support for sald nut, the sides of said re-
cesses being inclined to provide camming sur-
faces for effecting release of said nut by force
applied laterally thereto.

13. Safely release means for a nut associated
with a power driven screw, comprising a bracket
having spaced arm members for receiving a nut
member therebetween, a nut member located be-
tween said arm members, means between said
nut member and arm members providing for
rocking movement of said nut member about an
axis extending between said arm members and
effective to retain said nut member against rota-
tion about its axis, sald means comprising at
least one pivot element carried by one of said
members, a shallow recess on the adjacent mem-
ber adapted to receive said element, yieldable
means resiliently urging said element into said
recess, said recess having gradually tapered edges
operable as camming surfaces to effect release of
said nut member upon application of force in a
direction ftransverse -to the axis of said nut
member.

14. Safety release means for a nut associated
with a power driven screw, comprising a bracket
having spaced arm members for receiving a nut
member therebetween, a nut member located be-
tween - said arm members, means between said.
nut member and arm members providing for
rocking movement of said nut member about an
axis extending between said arm members and
effective to retain said nut member against ro-
tation about its axis, said means comprising at
least one pivot element carried by one of said
members, a shallow recess on the adjacent
member adapted to receive said element, yield-
able means resiliently urging said element into
said recess, said recess having a gradually ta-
pered edge portion at one side thereof operable
as a camming surface to effect release of said
element upon application of force in a direction
transverse to the axis of said nut member, said
recess having a second more steeply inclined edge
portion angularly spaced from said gradually ta-
pered edge portion effective to retain said nut
against torque imparted thereto by rotation of a
feed screw associated therewith.

MAHLON M. MATCHETT.
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