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Philadelphia, Pa., a corporation. of Pennsyl-

vania

Application December 24, 1943, Serial No. 515,570
(ClL 292—-332)

11 Claims.

This invention relates to latches of the type
generally used on refrigerator doors.

More particularly, the invention relates to
latches of the type disclosed in the co-pending
application of George E. Curtiss, Jr., Serial No.
507,839, filed October 27, 1943, wherein a toggle
mechanism is employed in such manner as to
amplify the main source of latching power to
apply an unusually large draw-in of the door to
its closed position and deliver its maximum avail-
able force at the time when the door is fully
closed. This latch mechanism also is provided
with a self-cocking device comprising & trigger
mechanism which acts to cock the latch in a
retracted position ready to snap to an advanced
operative position when the refrigerator door is
swung closed, and it is in respect to an improving
simplification of this self-cocking feature that
the present invention has particular reference.

A principal object of the present invention is
to provide a self-cocking latch mechanism char-
acterized by a minimum of mechanical com-
plexity.

Another object is to provide a self-cocking
latch mechanism of the spring-actuated type
wherein the cocking action is effected primarily
by a combined action of the spring and of the
transmission elements which serve as the opera-
tive connection between the spring and the mov-
able latch member.

More specifically, an object of the mventxon is
to provide a self-cocking latch mechanism of the
spring-and-toggle actuator type wherein the
cocking action is a function primarily of the
spring-and-toggle mechanism itself exclusive of
complicating trigger devices such as employed in
the latch mechanism disclosed in the aforesald
Curtiss application.

Another object of the invention is to provide
a self-cocking latch mechanism which is charac-
terized by relative ease of operation; and wherein
extremely light forces are sufficient to cause un-
rocking and subsequent prompt actuatiin of the
latch.

A further object is to provide a latch mecha-
nism which is of sturdy, compact and inexpensive
construction, and which possesses long wearing
qualities.

Figure 1 is a perspective view of a refrigerator
embodying the invention;

Figure 2 is a sectional view on an enlarged scale
taken in the horizontal plane indicated by the
line 2—2, Figure 1, showing the mechanism in
unlatched position;
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Figure 3 is a view similar to Figure 2 showing
the mechanism in latched position;

Figure 4 is a perspective view of the latching
mechanism detached from the door and with parts
broken away; and

Figure 5 is a perspective view of an element of
the mechanism.

Referring now to the drawings, and more par-
ticularly to Figures 1 and 2 thereof, the numeral
| designates a domestic type refrigerator com-
prising a cabinet 2 and a door 3, the latter having
an inner panel 4 and an outer panel § joined
about their peripheries at 6 as by screws 1 which
serve also to fasten the customary resilient seal-
ing gasket 8 to the door at that juncture. A suit-
able door handle 9, which may be of standard
design, is pivotally mounted by way of a pin (8
in lugs ti1 of a substantially flat member 2 se-
cured to the exterior of the outer panel 5 of the
door 3 by screws or the like 13, said member being
provided with outwardly turned lugs (4 which
serve to secure a circular face plate {5 about the
base of the handle 3. The resilient sealing gasket
8 on the door 3 is adapted to close against a door
jamb 16 of the cabinet 2 and provides an airtight
seal between the door and the cabinet when the
door is closed. The door jamb 186 is equipped with
an adjustably mounted keeper |7 which is pro-
vided with a release surface or abutment {1a, the
purpose of which is explained hereinafter.

As best illustrated in Figure 4 of the drawings,
the latch comprises a substantially channel-
shaped support or housing I8 comprising a bot-
tom wall 19 and a pair of parallel side walls 20, 20
having at the forward ends thereof slotted ear
portions 21 turned outwardly at right angles.
As shown in Figure 2, screws 22 pass through
these slotted ear portions 21 and are threaded
into a member 23 which extends outwardly from
the juncture 6 of the outer and inner door panels
and is secured to the door at this juncture by
the screw 1, thereby providing a fastening for
the forward end of the housing 18 to the door 3.
The right or rearward end of this housing I8 is
fastened through its bottom wall {9 to the inside
of the outer door panel § by the same screw 13
which secures the flat member (2 to the outside
of said panel §.

Between the parallel walls 20, 28 of the housing
18 is a latch bolt 24 (see Figures 4 and 5) prefer-
ably comprising a pair of spaced substantially
Z-shaped bolt arms 25, 25 each of which has its
bottom end 26 pivotally attached to the walls
20, 20 by a pivot pin 27 located toward the rear
of said walls and at a point offset to the right
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from the keeper 17, as viewed in Figures 2 and 3.
This pivotal mounting provides for movement of
the other end of the bolt 24 In a substantially
straight-line or flat arc between positions behind
and clear of the said keeper 1 as shown in Fig-
ures 3 and 2 respectively. Rotatably carried by
this other end of the Z-shaped bolt 24 is a self-
lubricating cylinder or roller 28 which provides
substantially frictionless engagement of said boit
24 with the surfaces of the keeper 11.

As shown in Figures 2, 3 and 4 of the draw-
ings, a toggle mechanism movable between ex-
tended and retracted positions as later described
and comprising a toggle joint 29, is provided with-
in the housing 18, being arranged to turn the bolt
arms 25, 25 about the pivot pin 27 so that the
roller 28 is moved into and out of operative en-
gagement with the keeper 1. In accordance with
the present invention, the toggle joint 29 pref-
erably comprises a pair of spaced links 30, 30 at-
tached to the aforesaid bolt arms 28, 25 by a pivot
pin 31, and a pair of relatively short links 32, 32
journaled on the housing walls 20, 28 by a pivot
pin 33. While pairs of links are preferred, it is
to be understood that the links of the toggle joint
could just as well be single, and it should be un-
derstood that links of other relative lengths may
be used without departing from the spirit of the
invention.

The short links 32, 32 gre provided with ear por-
tions 34, 34 to which is pivotally connected one end
35 of a rod 36 having its other end formed with an
elongated loop 31 which provides a slot 38 for re-
ception of a pin 39 on the handle 8. This pin
39 is offset from the pivot 10 of the handle, and
with the slot 38 provides a lost motion connection
between the handle and the rod 36. The handle
9 is normally urged in a counterclockwise direc-
tion, as viewed in Figures 2 and 3, to a position in
proximity to the outer panel 5 of the door 3 by
a spring pressed pin 40 located on the opposite
side of the pivot pin 10 from the pin 39.

As more clearly illustrated in Figure 3, the pivot
pin 33 is located on an imaginary straight line
which intersects the pivotal mounting pin 27 of
the bolt arms 25, 25 and the outer end of the
bolt structure, and the Z-shape of the bolt arms
provides the clearance necessary to avoid inter-
ference between the pin 33 and the arms during

pivotal movements of the latter to and from latch- :

ing position.

The links 30, 30 and 32, 32 are pivotally united
by a pivot pin 4{ thereby forming the knuckie 42
of the toggle joint 29 and this knuckle is con-
strained in its movements to an arcuate path de-
fined by the rotation of links 32, 32 about the pin
33. Pivotally attached to the pin 41 at the knuckle
42 and between the links 30, 30 and 32, 32 is a
rearwardly extending link 43 having its rear-
ward end slotted as at 44 to receive therethrough
the pivot pin 27 which serves to guidingly support
the link 43 ahove the bottom wall 19 of the hou.-
ing 18. The slot 44 also restricts the forward me-
tion of the toggle to an extended substantialiy
straight line position when the latch is in its fully
locked position. Inwardly turned from the top
edge of the side walls 20, 20 are a pair of stop
members 45, 45 serving to limit the retractive
movement of the knuckle 42. These stops 48, 45
may be eliminated if desired and the bolt arms
25, 25 allowed to contact the pin 33 to stop the re-
tractive movement of the holt at the desired posi-
tion.

Surrounding the link 43 and carried thereby is a
coil spring 46 having its ends seated upon slotted

10

15

20

25

30

40

60

70

(]

washers 4T and 48 through which the link 43
passes, the rearward end of the spring 48 being
anchored against the pin 271, while the forward
end of the spring bears against a pair of abut-
ments 49, 48 on the link 43, disposed closely adja-
cent the knuckle 42 of the toggle joint 29, and
in effect presses directly against the said knuckle.

The operation of the device is as follows: As
viewed in Figure 3, the roller 28 of the bolt 24 is in
& latched position behind the keeper {1. When
it is desired to open the door, the handle 9 is
grasped and rotated in a clockwise direction about
its pivot {0. This movement carries the pin 39 also
in a clockwise direction about the pivot {0 which
draws the rod 3¢ downwardly and thereby rotates
the short links 32, 32 in & counterclockwise direc-
tion about the pivot 33 thereby breaking and then
retracting the toggle. Normally the movement
continues.until the knuckle 42 meets the stops 45
at which point the links 32 will have moved to or,
preferably, slightly past g position of dead center
with respect to the link 43 and to the thrust of the
spring 48, wherein the pressure of the spring
will tend to hold the toggle cocked in retracted
position. As illustrated in Pigure 2 of the draw-
Ings, the said dead center position occurs when a
straight line between the axes of the pins 33 and
41 corresponds to or parallels an imaginary line
80 intersecting the axes of the pins 33 and 21.
Retraction of the toggle as described acts through
the long links 30, 30 to move the bolt arms 25,
28 in a clockwise direction to an extent withdraw-
ing the roller 28 from behind the keeper (1, there-
by permitting the door to be swung open. The

5 slot 38 in the rod 38 allows the handle 9 to re-

sume its normal position on the door under the
urge of the spring pressed pin 40 while the latch
bolt remains in its cocked position.

To close and latch the door, the latter is mere-
ly swung toward closed position until the roller 28
strikes the abutment iTa which causes the bolt
arms 28, 28 to move in a counterclockwise direc-
tion about the pin 27 thereby drawing the long
links 30 and the knuckle 42 away from the stops
45 and turning the links 32 back past the afore-
sald dead center position so that the thrust of
the spring 46 may again operate to urge the toggle
toward the extended position. At the instant the
knuckle 42 passes the line of dead center between
the thrust of the spring and the pivoted axis 33
of the link 32, the bolt arms 28, 25 are urged by
the pressure of the spring, acting through the
toggle, in a counterclockwise direction about the
pivot 27 thereby moving the roller 28 from behind
into forcible contact with the inner side of the
keeper 17, the pressure of said contact increasing
as the toggle approaches the fully extended posi-
tion and drawing the door forcibly into its closed
position.

It will now be apparent that the arrangement
of parts which affords the dead center relation
between the spring and cne of the primary links
of the toggle, when the latter is retracted, pro-
vides a self-cocking means which is independent
of special trigger devices and which requires sub-
stantially no structure other than that which is
essential to the spring and toggle mechanism it-
self. Another valuable characteristic of the de-
vice resides in its relatively high sensitivity ro
release from the cocked. condition, so that in
closing the door g very light pressure of the roller
28 against the abutment (7a is sufficient to in-
sure latching of the door. It is to be noted also
that the individual parts of the latching mecha-
nism are of sturdy, inexpensive and relatively
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simple design well adapted to mass production
methods.

It will be understood further that the appa-
ratus described and shown herein, including the
configuration of the several parts thereof, is ilius-
trative only of the inventive principles involved,
and that these principles may be applied in other
physical embodiments within the scope of the
claims without departing from the invention.

I claim:

1. A door latch comprising a movable latching
member adapted to engage a keeper, a support,
toggle means movable to extended and retracted
positions to move said member into and out of
latching engagement with said keeper respec-
tively, said toggle means comprising a first link
having one end pivoted on said support and a
second link having one end pivoted on said latch-
ing member, said links being pivoted together at
their other ends to form a knuckle, spring means
interposed between said toggle means and a re-
action point removed therefrom effective to move
said toggle to its extended position with the said
knuckle disposed at one side of the line of thrust
of the spring with respect to the pivot of the first
link on said support, and manual means for mov-
ing said toggle to its retracted position with the
knuckle disposed at the opposite side of said line,
said toggle being resiliently held in said retracted
position by said spring means.

2. A door latch comprising g pivotally mounted
latching member adapted to engage a keeper, a
support, toggle ineans movable to extended and
retracted positions to move said member into and
out of latching engagement with said keeper re-
spectively, said toggle means comprising a first
link having one end pivoted on said support and
a second link having one end pivoted on said
latching member, said links being pivoted to-
gether at their other ends to form a knuckle,
spring means interposed between said tfoggle
means and g reaction point removed therefrom
effective to move said toggle to its extended po-
sition with the said knuckle disposed at one side
of the line of thrust of the spring with respect fto
the pivot of the first link on said support, and
manual means for moving said toggle to its re-
tracted position with the knuckle disposed at the
opposite side of said line, said toggle being re-
siliently held in said retracted position by said
spring means, engagement of said latching mem-
ber with the keeper serving to release said spring
means to effect movement of said toggle to its
extended position by said spring means.

3. A door latch comprising pivotally mounted
latching means arranged for rotation into and
out of latching engagement with a keeper, a sup-
port toggle means movable to extended and re-
tracted terminal positions to rotate said latching
means into and out of latching engagement with
said keeper respectively, said toggle means com-
prising a first link having one end pivoted to said
support and g second link having sne end pivoted
on said latching means, said links being pivoted
together at their other ends to form a knuckle,
resilient means reacting between said toggle
means and the support at a point removed from
said toggle means to effect movement thereof to
its extended position with the knuckle disposed at
one side of the line of thrust of said resilient
means with respect to the pivot of the first link
on said support, and manual means for moving
said toggle means to its retracted position against
the pressure of said resilient means to a position
where the knuckle is disposed at the opposite side
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of said line, said resilient means also reacting
against said toggle means to hold the same in said
retracted position.

4. A door latch comprising pivotally mounted
latching means arranged for rotation into and out
of engagement with a keeper, support means,
toggle means comprising a first link mounted for
pivotal movement about an axis and operable to
react against said support means, and a longer
link operatively associated with said latching
means, said links being pivotally connected to-
gether to form g knuckle, said toggle means being
movable to extended and retracted terminal po-
sitions to rotate said latching means into and out
of latching engagement with said keeper respec-
tively, spring means anchored to said support
means at a point removed from said links and
impinging against said knueckle for effecting
movement of said toggle means into said extended
position with the knuckle disposed at one side of
the dead center line of thrust of the spring means
with respect to the axis of the flrst link, manual
means operable to move said knuckle over said
dead center line, said spring means being thereby
operable to hold said toggle means in said last-
mentioned over center position, and means limit-
ing said over center movement,

5. A latching mechanism comprising a movabie
latching member adapted to engage a kesper, a
support, a toggle having a first link pivotally
motunted on said support and a longer link oper-
atively associated with said member, said toggle
being movable to extended and retracted posi-
tions to move said member into and out of latch-
ing position with said keeper respectively, spring
means interposed between the knuckle of said
toggle and a reaction point removed from said
links and having its direction of thrust shiftable
over a dead center position with respect to the
axis of the pivotal mounting of the first link so
that on one side of said dead center position said
spring is effective to move said toggle to its ex-
tended position to actuate said member into
latching position and on the other side of said
dead center position is effective to hold said toggle
in retracted position and said member out of
latching position, and manual means operable to
shift the spring thrust to the side of the dead
center position in which the toggle is retracted,
engagement of said latching member with the
keeper serving to shift said spring thrust to the
opposite side of said dead center position to hold
said toggle in retracted position and said latching
member out of latching position.

6. A latching mechanism comprising a movable
latching member adapted to engage a keeper, a
support, a toggle having a first link pivotally
mounted on said support and a second link oper-
atively associated with said member, said toggle
being movable to extended and retracted positions
to move said member into and out of latching po-
sition with said keeper respectively, spring means
operable to effect actuation of said toggle to its
extended position, and manual means for effect-
ing actuation of said toggle to its retracted posi-
tion, said manual means including a pivotally
mounted handle and a connecting rod having one
end thereof pivotally connected to sald first link
and its other end pivotally attached to said han-
dle so that rotation of said handle operates to
rotate said first link about its axis and move said
toggle to said retracted position.

- 7. Alatching mechanism comprising & movable
latching member adapted to engage a keeper, a
support, a toggle having a first link pivotally
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mounted on said support and a longer link oper-
atively associated with said member, said toggle
being_mevable to extended and retracted posi-
tions to move said member into and out of latch-
ing position with said keeper respectively, spring
means having its direction of thrust shiftable over
a dead center position with respect to the axis of
the pivotal mounting of the first link so that on
one side of said dead center position said spring
is effective to move said toggle to its extended po-
sition to actuate said member into latching po-
sition and on the other side of said dead center
position is effective to hold said toggle in retracted
position and said member out of latching position,
manual means operable to shift the spring thrust
to the latter side of the dead center position, said
manual means including a pivotally mounted
handle and a connecting rod having one end
thereof pivotally connected to said first link and
its other end pivotally connected to said handle
so that rotation of the handle operates to rotate
said first link and move said toggle to retracted
position and to shift said spring thrust over the
said dead center position to hold the toggle in said
retracted position.

8. A door latch comprising a movable latching
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member arranged for movement into and out of -

latching engagement with a keeper, a support,
toggle means movable to extended and retracted
termina] positions to respectively advance and re-
tract said member with respect to said keeper,
said toggle means comprising a first link mounted
for movement gbout an axis in said support and
a second link pivoted to said first link and oper-
atively associated with said member, and resilient
means reacting between said toggle means and a
reaction point removed from said toggle means
and having its direction of thrust shiftable over
a dead center line of thrust of said spring with
respect to the axis of said first link whereby to
direct the force exerted by said resilient means
for retaining the toggle means in each of said
terminal positions.

9. A door latch comprising a latch member
movable between advanced and retracted posi-
tions with respect to a keeper, a toggle joint actu-
ator for the member, arranged with respect to
the latter so that advancement and retraction of
the member is effected respectively by extension
and retraction of the joint, said joint comprising
pivotally connected arms and a fixed pivot for
one of said arms against which the joint reacts in
advancing and retracting said member, a spring
interposed between said toggle joint and g reac-
tion point removed from said arms and exerting
pressure on said arms tending normally to extend
the joint, and means for retracting the joint to
an extent bringing the one said arm into dead
center relation with respect to its fixed pivot and
to the line of thrust of said spring whereby the
spririg pressure becomes operative to resist re-

30

35

40

45

50

55

8

=

turn movement of the joint toward extended po-
sition.

10. A door latch comprising a supporting struc-
ture, a latch bolt pivotally mounted on said
structure, a toggle comprising a first link pivoted
on said structure and a second link pivoted on
said first link and on said bolt eccentrically of
the pivotal axis of said bolt, a spring mounted on
said structure laterally of said toggle and ar-
ranged to exert pressure on the pivotal connection
between said first and second links, said spring
being arranged for movement overcenter with
respect to the pivot of said first link on said
structure to force said toggle into its locked and
broken positions, said toggle in its broken position
holding said bolt in its retracted position and
said toggle in its locked position locking said boilt
in its latching position, the force of said spring
being multiplied during movement of said toggle
toward its locked position, manually operable
means for moving said spring overcenter to un-
lock said toggle, and tripping means for moving
said spring overcenter to lock said toggle.

11. A door latch comprising a supporting struc-
ture, a latch bolt pivotally mounted on said
structure, a toggle comprising a first link pivoted
on said structure and a second link pivoted on
said first link and on said bolt eccentrically of
the pivotal axis of said bolt, a spring mounted on
said structure laterally of said toggle and ar-
ranged to exert pressure on the pivotal connection
between said first and second links, said spring
being arranged for movement overcenter with re-
spect to the pivot of said first link on said struc-
ture to force said toggle into its locked and broken
positions, said toggle in its broken position hold-
ing said bolt in its retracted position and said
toggle in its locked position locking said bolt in
its latching position, the force of said spring be-
ing multiplied during movement of said toggle
toward its locked position, manually operable
means including a handle and a lost motion con-
nection between said handle and said first link
for moving said toggle out of its locked position
and for moving said spring overcenter whereby
said toggle is driven to its broken position, and
tripping means for moving said toggle out of its
unlocked position and overcenter to rotate said
bolt and move it into latching position.

GEORGE E. CURTISS, Jr.
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