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Mich., a cerporation of Michigan - ‘
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6 Claims. (Cl. 268—36)

1
This invention relates to door operators and
more particularly to a door operator that will both
open and close a door. : U
While such an operator is useful in many types
of door installations, it is particularly useful in
the case of doors. for refrigerators that may be
controlled by a foot pedal, thereby having both
of the user’s hands free to hold articles being
.taken from or but intoc the refrigerator. ;
_The principal object of the invention is to pro-
vide a mechanism that will open the door upon
operation of a lever, and close the same upon
an identical operation of the same lever.
Another object of the invention is to provide a
door opener and closer which will release the
door latch and simultaneously open the door, and
then close the door when desired. B
A still further object is to provide a door opener
and closer in which the actual opening and clos-
ing of the door is controlled by a spring which
is stressed by operation of a suitable lever.
These objects will more fully appear in the
following specification, when read in connection
with the accompanying drawings, wherein:
Figure 1 is a phantom view of a refrigerator
showing the door opener and closer in perspec-
tive, with the door open; ) k i
Figure 2 is a plan view of the door opener and
closer; ) ) o L :
Figure 3 is a front view of the same;
Figure 4 is a fragmentary cross-sectional view
taken on substantially the line 4—4§ of Figure 2,
" Figure 5'is a right hand end elevational view
of a part of the door opener and closer mecha-
nism; o A . . :
Figure 6 is a. fragmentary phantom left hand
elevational view of the refrigerator showing the
latch operating mechanism; and = S
‘Figure 7 is a perspective view of the door latch
- mechanism. - - : S
Referring now in more detail to the drawings,
the entire mechanism consists essentially of two
sections, the door opener and closer, and the door
‘latch operator. ‘The former is shown in Fig-
ures. 1 to 5, and the latter in Figures 1 and 6.
- Pigure 7 shows the.essential parts of .a form of
latch which can be operated by -the latch.oper-
_ator. - - I
The door opener and closer mechanism is
mounted. on a supporting plate {9 s0 that this
entire sub-assembly can be mounted as ‘a_ unit

in the bottom of the refrigerator cabinet 9.
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cabinet while the opposite end of the pedal lever
is inside of the cabinet. The rear end of lever
12 is pivotally connected at (4 to another bell
crank (5 which in turn is pivotally connected at
{7 to-a bracket 18 mounted on plate 9. Bell
crank [5 is pivotally connected at {8 to a link
19 which is g twisted strip of metal.

Link 19 is pivoted to bell crank 28 at 24. This
bell crank 29 is-seen as approximately a right
angle in Figure 1, but the two arms 20 and 200
are spaced vertically by a web 20c as seen in Fig-
ure 6. Bell crank 28°is pivoted above plate 19
by a vertical pin 22 to a bracket 23. .

The arm 20b is pivotally connected to a bar
24 at 25 which slides through a slot in a guide
bracket 28 fizxedly attached to plate 10. A coil
tension spring &7 is connected at one end to bar
24 and at its other end to one end of a bar 28.
The latter slides through a slot in an upstanding
guide bracket 29 on plate 10.

Bar 28 is pivotally connected at’ its opposite
end to corresponding arms of a pair of bell
cranks 3¢ and 3{ which are pivotally mounted
on brackets 3% and 23 respectively, fastened to
plate (0. ,

In a channel shaped guide 34 fastened to plate
{8 is a slide 35. This slide may he of an elon-
gated channel member, as shown in Figure 3.
The slide carries an upstanding abutment 26 and
a latch keeper 37, the purposes of which will
appear presently. o o

Pivotally attached to the slide 3% at 38 is a
rod 39 which in turn is pivotally connected at 48
to a bracket 4i fastened to the refrigerator door

- 42 interiorly thereof.

 Fixedly connected to bar 24 underneath the
same and to the left of bracket 28 is a striker
43 of angular cross-section. See Figure 4. A
rocker &4 having an upstanding flange 46 is piv-
otally connected at 47 to plate {8. Flange 46 is -
high enough to lie in the path of the flange on
Rocker 44 is pivoted at 48 to a link
48 which is pivotally connected at 49 to s rocker

_ 50 having an upstanding flange 5. The rocker
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" A bracket 11 carries a foot pedal in the form

of a bell crank lever 12 pivotally mounted thereon
“at 13, - The pedal is .outside of the ;Efrige:apog

ot
(313

50 is pivoted on plate i at 52. A spring 83 coiled
around pivot £§ and connected at its ends to link
48 and rocker-50.tends to keep these parts in the
position shown in Figure 2.~ =~ ' .
- Underneath bar 28 and fixed thereto is a striker
54 having a downturned flange 55. - This flange
55 and flange 51 on rocker 50 are of great enough
dimensions to insure that they will contact each -
other during their relative movement, as will
more fully appear later. = A :
A push rod 56 extends through a slot in bracket
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29 into the path of movement of flange 55 on
striker 54. The other end of push rod 56 is piv-
oted at 57 to a rocker 58 having an upstanding
flange 59. The rocker 58 is pivoted on plate 10 at
§0. A spring 61 coiled around pivot 57 is connect-
ed to roccker 58 and push rod 56 to maintain them
normally in the pesition shown in Figure 2.

A lateh for holding the door 42 in open posi-
tion comprises a roller §2 mounted on a leaf
spring 63 which in turn is fixed to a bracket 4 on
piate 18. The roller is in the path of movement
of latch keeper 37T on slide 35 and is deflected
when the latter strikes the roller.

The exact latch structure illustrated does not
form a part of the present invention. It is, how-

ever, a form of latch that operates very satis--

factorily with the present invention. The latch
is shown in Figures 6 and 7.

It comprises a generally U-shaped housing 70
mounted in the door in a horizontal position, as
shown in Figure 6. Figure 7 shows the latch
turned around to illustrate its interior construc-
tion. A U-shaped yoke 11 is piveted in the hous-~
ing 78 at 12 and carries a cylindrical keepér 73.
The keeper normally étigages a hcok member 14
fastened to the cabinet wall by serews 75. A coil

compression spring T6 has one end fastened to a.

cyiinder T1 mounted between a pair of ears 78
on yoke T1.. The other end of the spriag is fas-
tened t6 4 lug T9 in housing 79. .

A lateh push button 88 slides through 4 guide
81 ont the housing 70 and is pivotally coninected to
a bar 82. This bar is piveted at the lower end
to bracket 83 on the housing. A link 84 is piv-
oted at 85 to the bar 82.
84 receives & pin 86 extending through a slot 87
in the housing 70.

A push on the free énd of push button 80 will
cause bar 82 to rotate clockwise (in Figure 7)
pulling on link 84 which will pull pin 85 down-
ward in slot 87 comipressing spring 76 and swing~
ing yoke 11 and keeper 713 downwardly to release
the keeper from hook 74 so that the door may
open. TUpon release of pressure on button 88 the
spring will restore the keeper to normal position
ready to receive hook 74 when the door is closed.

The latch operating mechanism (Figures 1 and
6) comptisés a plunger 80 mounted in suitable
guides in the refrigerator cabinet wall. A bell

crank 91 is pivoted at 92 on the cabitiet wall and

is also pivoted to plunger 88 and to a rod 93.
This rod 98 is pivoted at 94 to ah extension 85 of
bell crank (5.

The operation of the entive mechanism is as
follows:

A downward pressure oh foot pedal {2 rocks
bell crank 16 and extension 95 clockwise, as
viewed in Figuré 6. Béll erank extension 85 pulls
down on rdad 93 theéreby projecting plunger 90 out-
wardly into engagement with push button 80 to
release the Iatch as explained above.

Simultaneously bell crank {5 pulls on link 18
rotatihg bell crank 20 counter-clockwise (as
viewed in Figure 2) pulling on bar 24 and spring
27. " Bar 28 and the right hand end of spring 21
cannct move appreciably as flange 55 of striker
54 will strike against flange 51 of rocker 50.
Figure 2.) Thus, spring 27 is placed in tension,

Continued movement of bell crank 20 and bar
24 tensions-spring 27 still more untii the flange on
striker 42 strikes the flange 46 on rocker 44 and
rotates - the -latter clockwise.. That movement
pusheés link 48.to the right. Just pricr to the
time that striker 43 engages flange 46 it also en-
gages flange 59 oft rocker 58 rotating the Iatter

Theé othér end of link
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clockwise - sufficiently to permit the flange on
striker 43 to move. by flange 59. Thereupon
spring 61 snaps rocker §8 back to its original po-
sition. At that time the flange on striker 43 is
behind flange §8 and cannot return to its original
position.

When link 48 is pushed to the right it rotates
rocker 50 clockwise so that flanige 31 thereon re-
leases flange 55 on striker 54. 'The tensioned
spring then pulls on bar 2§ and rotates bell
cranks 30 and 31. The latter pushes on abut-
ment 36 which starts to open the door 42 through
the medium of slide 35, rod 25 and bracket 48.
By the time the abutment 86 has been pushed to
a point about opposite bar 28 the door has gained
sufficient momentum to continue to open positicn.

About that time abutment 86 leaves bell crank
3f and contacts bell crank 30 returning both to
their initial positions. This movement is not
opposed by spring 27 because its tension has been
released, ds will more fully appear presently.

When the door has fully openied latch keeper
27 will have slipped past roller 52. The spring
€3, whilé not very strong, is of sufficient strength
1o prevent the door from swinging closed by itself.

About the time abutment 36 reaches its midway
position, striker 54 has imoved over against the
end of ptsh rod 38. A slight push on the free eng
of push tod 58 by striker 54 swings rocker 58
clockvrise 56 that flanige 59 reléases the flange on
striker 43 pérmittinig spring 27 to lose its tension
and pull the parts at the left of Figure 2 to their
initial positions.

_With the door latched open articles may be
prlaced in, or removeéd from the refrigerator.
When it is degired {6 close the door the pedal 12
is depressed again and the same cycle is repeat-
ed except that this time bell crank 28 initiates
the door moverment, pulling on rod 29 instead of
pushing it.

From the foregoing it will be seen that this in-
vention provides a door opener and door closer of
novel form»a.ctuated by a single lever, with its
gperation the same for both movements of the

oor.

The scope of the invention is indicated in the
appended claims,

I claim:

1. A cabinet having g swinging door thereon,
a door opener and closer comprising a rod con-
nected to the door and movable between door
opened and door closed positions, a door op-
erating lever and mechanism connected to said
door opersting lever for opening and closing the
door, said mechanism including a pair of mem-
bérs one engagéable with said push rod in door
closed position to open the door and the other
engageable with the rod in door opened position
to move it toward door closed position, a spring
connected to said members and to said door
operating lever, and means for holding the end
of the sprivg connected to said members in a
predetermined position until said spring is stib-
jected to a definite. tension, and means for re-
leasing the last mentioned end .of the spring

. When said. definite tension ig Yeached.

(See -

78

2. A cabinet having a swinging door therein,
a door -opener and closer comprising a rod cori~
nectéd to tlie door and movable betwsen deor
opened and door closed positions, o door op-
erating lever and méchanism connected to said
door operating lever for opening and closing the
daor, said mechanism including ‘a pair of bell
cranks pivotally .connected intermediate their
ends to a common support and positioned ad-
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jacent said rod whereby one arm of one bell
crank acts on the rod in one of ifs positions
and one arm of the other bell crank acts upon
said rod in the other of its positions, a first
bar pivotally connected to the other arms of
the bell cranks, a spring having one end con-
nected to the other end of said first bar, a second
bar connected at one end to the other end of
said spring, latch means associated with said
first bar and said support for latching said first
bar in inoperative position, means connecting
the second bar to said door operating lever, and
trip means associated with said second bar and
said latch means for releasing said latch means
upon a predetermined movement of said second
bar.

3. A cabinet having a swinging door thereon, a
door opener and closer comprising a rod con-
nected to the door and movable between door
opened and door closed positions, a door op-
erating lever and mechanism connected to said
door operating lever for opening and closing the
door, said mechanism including a pair of bell
cranks pivotally connected intermediate their
ends to a common support and positioned ad-
jacent said rod whereby one arm of one bell
crank acts on the rod in one of its positions
and one arm of the other bell crank acts upon
said rod in the other of its positions, a first
bar pivotally connected to the other arms of
the bell cranks, a spring having one end con-
nected to the other end of said first bar, a second
bar connected at one end to the other end of
said spring, latch means associated with said
first bar and said support for latching said first
bar in inoperative position, means connecting
the second bar to said door operating lever, trip
~ means associated with said second bar and said
latch means for releasing said latch means upon
a predetermined movement of said second bar,
Jatech means on said second bar for latching the
jatter in a position at the end of its predeter-
mined movement, and trip means associated with
said first bar and said latch means for tripping
the latter upon a predetermined movement of
the first bar.

4. A cabinet having a swinging door thereon,
a door opener and closer comprising a rod con-
nected .to the door and movable between door
opened and door closed positions, a door oper-
ating lever and mechanism connected: to said
door operating lever for opening and closing the
door, said mechanism including a pair of bell
cranks each pivotally connected to a common
support, one end of each bell crank being piv-
otally connected together, a coiled spring,
means connecting one end of the spring to the
pivotally connected ends of the hell cranks,
means connecting the other end of said spring
to said door operating lever for tensioning the
spring when the door operating lever is de-
pressed, and trip means for releasing the ten-
sion in the spring whereby the spring in re-
turning to its normal position rotates the bell
cranks through a predetermined arc.

5, A cabinet comprising a cabinet member hav-
ing a door opening and a door member for closing
said opening, a latch on one of said members and
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a cooperating keeper on the other member, a
door operating lever mounted on said cabinet
member for limited rocking movement relative
thereto, mechanism connecting said door operat-
ing lever to said latch for releasing the latter upon
a predetermined movement of said door operating
lever, a rod connected to the door and movable
between opened and closed door positions, a pair
of rod engaging members movably mounted on
said eabinet, one of said rod engaging members
being engageable with said rod in door closed po-
sition to open the door and the other engageable
with said rod in door opened position to close the
door, a coiled spring, means connecting one end
of said coiled spring to said members, means for
connecting the other end of said coiled spring to
said door operating lever whereby to move said
end when said door operating lever is rocked,
means including a trip mechanism for holding the
first named end of said coiled spring while said
door- operating lever is rocked a predetermined
distance to tension said coiled spring, said trip
mechanism being actuated to release said first
named end of the coiled spring when said door
operating lever is rocked a predetermined dis-
tance whereby the tension in said spring actuates
said rod engaging members to open or close said
door.

6. A cabinet comprising a cabinet member hav-
ing a door opening and a door member for closing
said opening, a latch cn one of said members and
a cooperating keeper on the other member, a door
operating lever mounted on said cabinet member
for limited rocking movement relative thereto,
mechanism connecting said door operating lever
to said latch for releasing the latter upon a pre-
determined movement of said door operating
lever, a rod connected to the door and movable
between opened and closed door positions, a pair
of bell cranks each pivotally connected to a com-
mon support, one end of each bell crank be-
ing pivotaliy conneced to the other, the other
end of one bell crank being engageable with
said rod in door closed position to open the
door and the other end of the other bell crank
peing engageable with said rod in door opened
position to close the door, a coiled spring, means
connecting one end of said coiled spring to
the pivotally connected ends of said bell crank,
means for connecting the other end of said coiled
spring to said door operating lever whereby to
move said end when said door operating lever is
rocked, means including trip mechanism for hold-
ing the first named end of said coiled spring while
said door operating lever is rocked a predeter-
mined distance to tension said coiled spring, said
trip mechanism being actuated to release said
first named end of the coiled spring when said
door operating lever is rocked a predetermined
distance whereby the tension in said spring actu-
ates bell cranks to open or close said door.

HOMER E. ROSEBROOK.
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