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This invention relates in general to door balancing and
retaining devices, _

‘Oven doors are a well known example of balanced door
structures having limiting means to prevent overswing
of the door and to support the door and a load on the door
when open. The complicated nature of these balancing
devices and retainers will be best apprecxated by thosé
who repair such doors. The springing and mounting of
these devices is buried deep within the cabinet structuré
and requires considerable time and effort to install or re-
move.

Therefore, an object of this invention is to provide an
improved spring balancing and holding structurg, together
with limiting and siipport means.

Ancther object of this invention is to provide such
structure in a readily accessible location and adapted
to be installed or removed in a moment’s time.

And another object of this invention is to provide such
apparatus of simplified construction which is not readily
subject to mechanical failure.

Other objects and a fuller understanding of the inven-
tion may be had by referring to the following descrlptlon
and claims, taken in conmjunction with the accompanying
drawing, in which:

Figure 1 is a front view of a laundry tub cabinet of
modern design, having a water holding tub in the upper
portion opening from the top, and having a storage com-
partment below, with a front entrance opening into the
compartment closed by a dodr, the door being balanced
and limited in opening extert and supported in its max-
imum open position by the improved device of this inven-
tion;

Figure 2 is 4 section view taken along the line 2—2 of
Figure 1, but with the door in an open position;

Figure 3 is a true section view taken along line 3—3 of
Figure 1;

Flgure 4 is an enlarged detail view of the improved door
hinge structure;

Figare 5 is a detail view taken as indicated by the line
55 of Figure 3; and

Figure 6 is a detail view taken as indicated by the line
6—=6 of Figure 3.

To illustrate the invention in an environment where
such device is exceptionally useful, a laundry tub cabinet
19 of modern design has been selected. . It will readily be
understood that this device may be applied to any similar
cabinet construction having an entrance opening closable
by a pivotally mounted door. Oven doors are examples
of another useful environment for this.invention.

In the drawing, a modern laundry tub cabinet 10 hav-
ing an upper tub portion 11 and a lower cabinet ] _portion
12 is set forth by way of example. This particular cab-
inet 10 has a glass fibre reinforced water holding tub in
the top portion and opens from the top of the cabinet.
The area below the tub is suitable for storage of Taundry
products. such as soap. Accordingly, the bottom portion
12 of the cabinet is provided with a front entrance open-
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mg and is closed by a pivotally swung door 14. No par-
ticular effort has been made to illustrate the front opening
into the cabinet, because such structures are well known
and understood. As in usual constructions of this type,
there is a penpheral edge 13 outlining the cabinet en-
trance opening. The edge 13 amounts to a small flange
extending around the cabinet opening.

The cabinet 10 is mounted upon a base 15 having a
ledge 16 to support and swmgably mount the door 14.
A longitudinal anchor strip 17 is attached tc the bottom
of the door and has a tab 1§ extending through a suitable
opening 19 in the ledge 16. Therefore a very simple and
readily detachable plvotal mount is provmed for door 14.
The door may then swing forward in this particular em-
bodiment around the tab 18 as a pivot point.

The construction of the strip 17, tab .18 and ledge 16
is ‘unique in door hinging structures. The ledge 16 is
an elongated member of a more or less arbitrary length,
as'seen in Figure 1, and has a cross section substantially
as seen in Figure 4. = Preferably, just two slotted openings
19 are provided, and are laterally spaced near the extremi-
ties of ledge 16. As shown best in Figure 4, the edges
of slot 19 are rolled downwardly into the slot. Tab 18
of strip 17 is provided in a rounded hook form to fit in a
slidable manner with the rolled edge of slot 19. By com-
paring Figures 2 and 4, the smooth hinge movement of
the tab 18 over the edge of slot 19 will be appreciated.

This hmgmg arrangement produces more than a simple
and inexpensive door mounting. It provides a door hinge
which will stay ﬁrmly in place throughout the entire door
swmg, but permits the door to be removed by deliberate
action when desired. The removal action must be delib-
erate, it will not occur accidentally. The tab fits the slot
much like a puzzle piece, and accordingly must be moved
to an exact open position, and then lifted outwardly and
upwardly in a simultanecus movement. Hence, a cabi-
net, oven or other door structire may be easily removed
to make the cabinet interior more fully accessible for
cleaning. The door will not be an obstacle to prevent
reaching the rémote areas of the cabinet.

Such door would rot stay closed without some aux-
iliary holding device, and furthermore the tab 18 would
not be able to withstand the weight of the door when the
door is opened if it were interlocked to serve as a holding
stop. - The leverage of such a door would require a mas-
sive stop member located at the hinge. Accordingly, this
invention is supplied to provide a spring retention of the
door in a closed position and to balance the door when in
the open position. - Furthermore, this invention prov1des
a limit for the door and therefore dictates the maximum
open position thereof, and provides rigid holding support
for the door while in the open position to resist any extra
load that may bé applied to the door.

This balancing and limiting device, according to the
preférred embodiment of the invention, employs longi-
tudinal rod 20 having 2 coil spring 21 entwined thereon as
shown best in Figures 2 and 3 of the drawing. The first
end of the rod 2¢ is in the form of a head 23. The sec-
ond end is threaded and supplied with a nut 22. The
spring extends between a fixed wall of the cabinet and the
nut 22, and cOnsequently the rod 28 may be pulled
through the sprmg 21 and will build up increasing re-
sistance at it is pulled through the spring.

As previously stated, miost cabinets have a peripheral
edge such as edge 13 which outlines the cabinet opening.

~Consequently a slot or hole 25 may be made in the pe-

ripheral edge 13 and will thus serve as a retainer surface
carried by the cabinet. Obviously, in the absence of the
edge 13 as a regular part of the cabinet, a bracket may be
mounted to sérve this same purpose. In any event, the
spring 21 is retained against the inner surface of this Te-
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tainer surface, and in most instances will operate better if
a washer 24 is positioned between the spring and the inner
side of the retainer surface. Thus, with the spring held
against the inner side of the retainer surface, and the sec-
ond end of the rod 20 prevented from entering into the
spring, the spring will constantly urge the rod 28 into the
interior of the cabinet and will thus urge the head end 23
to a position flush with the exterior surface of the retainer,
or the edge 13.

The head end 23 is preferably flared to provide an en-
larged engagement end. This end is pivotally aitached to
the door. A very simple and improved attachment is
provided in the form of a keyhole slot 26 in the door 12.
This keyhole slot, as best illustrated in Figure 5 of the
drawing, has a large opening 27 which is spaced from the
ledge 16 a distance greater than the distance from ledge 16
to the hole or slot 25 in the edge 13. A small slot 28
sized to about a width equal to the diameter of the rod 20
extends downwardly from the large opening 27.

To install the deor and engage the balancing and re-
taining device, the tab 18 is inserted into the receiving
hole 192 in the ledge 16. Door 12 is then extended at
an angle about in a half closed position. The retaining
device is installed with the head end 23 extending to the
exterior of the cabinet and the spring engaging the inside
of the retainer surface and retained by the nut 22. Then
the rod 28 is manually extended and pivoted to extend the
rod in an upward direction to meet and engage with the
large opening 27 of the keyhole opening 26. In order
to permit the rod 2@ to swing in this manner, the hole or
slot 25 is enlarged or elongated in a vertical direction.
Once the head end 23 is engaged into the large opening
27, the retainer device is released and will then tend to
assume a horizontal position substantially as set forth in
Figure 3, whereupon the head end 23 will move down-
wardly in the keyhole slot 26 into the small slot arca 28.

The spring 21 is a compression type coil spring and is
of sufficient length to exert an initial retaining pressure
to hold the door 12 in the closed position with a snug
fit. . As the door 12 is pivoted open, the head end 23 will
be pulled outwardly and downwardly along the swing of
the door in a plane which passes through the door and
the hinge in a substantially vertical direction. The en-

tire retainer and balancing device will therefore gradual-.

Iy swing to accommodate the rigid rod 20 to the shifting
attachment points established by the small slot 28 and
the hole or slot 25. Due to the sizing of the hole 25,
the rod 20 is free to follow this constantly changing swing
path. '

The spring 21 will eventually reach full compression
and therefore cease to be resilient. At this point the rod
can advance no more and becomes a rigid support to hold
the door against further pivotal movement and support
any load that may be applied to the door. Therefore,
the length of rod 20 and the full compression length of
the spring 21 will determine the maximum open and the
supported position of the door.

The spring 21 and the rod 20 may be designed as de-
sired to produce a mere balancing effect, or a strong clos-
ing effect.

It would appear that the door would have to be held in
an open position because of spring 21. Such is not the
case, however, because the structure is arranged to take
advantage of a shifting mechanical advantage. When the
door is fully opened, the weight of the door is largely on
the spring. As the door is moved toward a closed posi-
tion, the weight thereof shifts to a greater degree to the
ledge 16. Therefore, at some point intermediate the fully
opened position and fully closed position, the force of the
spring will be able to cause the door to pivot to a closed
position. :

Although the invention has been described in its pre-
ferred form with a certain degree of particularity, it is
understood that the present disclosure of the preferred
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form has been made only by way of example and that
numerous changes in the details of construction and the
combination and arrangement of parts may be resorted to
without departing from the spirit and the scope of the
invention as hereinafter claimed.

What is claimed is:

1. In combination, a cabinet having a front entrance
opening, a door pivotally mounted by a separable inter-
fitted hinge permitting the door to be separated and re-
hung by interfitting the hinge parts, said door serving as
a closure for said opening, a rod having first and second
ends, a retainer surface carried by said cabinet at said
opening, a rod passageway through said retainer surface
above the pivotal mounting of the door within the area
covered by said door, a coil compression spring having
first and second ends, said rod passing through said coil
compression spring, means preventing said second end of
the rod from passing into said second end of the coil
spring, said first end of the coil spring abutting the cab-
inet side of said retainer surface, said rod passing through
the said rod passageway with said first end thereof ex-
tending to the exterior of the cabinet and with the re-
mainder of the rod positioned in the cabinet, said rod
first end and said door having mutunally interfitted hook
surfaces separable and rehookable at will, whereby said
rod may be separated from the door and the door there-
after separated from the cabinet without tools.

2. In combination, a cabinet having a front entrance
opening, a door pivotally mounted as a closure of said
opening, said door having a first position fully closed over
said enirance opening, a second position fully opened, a
hinge construction providing a pivotal door mount, said
hinge construction having a first part carried by said
cabinet and a second part carried by the door, said first
and second hinge parts being engageable and disengage-
able by interengagement only in said fully opened door
position, a rod having first and second ends, a retainer
surface carried by said cabinet at said opening, a rod pas-
sageway through said retainer surface above the pivotal
mounting of the door sized with respect to said rod to
allow said rod to swing on a plane passing at right angle
through said door and the pivot mounting therefor, said
rod passageway located within the area covered by said
door, a coil compression spring having first and second
ends, said rod passing through said coil compression
spring, means preventing said second end of the rod from
passing into said second end of the coil spring, said first
end of the coil spring abutting the cabinet side of said re-
tainer surface, said rod passing through the said rod pas-
sageway with said first end thereof extending to the ex-
terior of the cabinet and with the remainder of the rod
positioned in the cabinet, the normal condition of said
spring being longer than the portion of the rod within the
cabinet to provide some initial holding pressure on the
rod, and detachable pivotal interconnection between the
said first end of the rod and said door, said rod having a
maximum extendability through said opening of the re-
tainer surface to permit said door to swing less than to
said second fully opened position, whereby the rod must
first be unfastened from the door and the door may there-
after be swung to the removable position.

3, In combination, a cabinet having a front entrance
opening with a peripheral edge wall therearound, a door
pivotally mounted as a closure for said opening, said door
having a first position fully closed over said entrance open-
ing, a second position fully opened, a hinge construction
providing a pivotal door mount, said hinge construction
having a first part carried by said cabinet and a second
part carried by the door, send first and second parts be-
ing engageable and disengageable by interengagement
only in said fully opened door position, said door overlay-

. ing said peripheral edge wall, a rod having first and second
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ends, a hole through said edge wall above the pivotal
mounting of the door sized with respect to said rod to
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allow the rod to swing on a plane passing at a right angle
through said docr and the pivot moeunting therefor, said
hole located within the area overlain by said door, a coil
compression spring having first and second ends, said rod
passing through said coil compression spring, said first
end of the rod having a nut threaded thereon to prevent
the said second end of the rod from passing into said sec-
ond end of the coil spring, said first end of the spring
abutting the cabinet side of szid edge wall, said rod pass-
ing through ihe said hole with said first end thereof ex-
tending to the éxterior of the cabinet and with the re-
mainder of the rod positioned in the cabinet, the normal
condition of said spring being longer than the portion of
the rod within the cabinet to provide some initial hold-
ing pressure on the rod, said first end of said rod having
an enlarged head, said deor having a keyhole slot with a
rod head size opening spaced from the pivotal mounting
a distance greater than the distance to said hole and a rod
size slot extending therefrom toward said door pivot, said
rod head interconnected to said door by interfitting into
said keyhole slot, said rod having a maximum extendability
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6
through said opening of the retainer surface to permit said
door to swing less than to said second fully opened posi-
tion, whereby the rod must first be unfastened from the
door and the ‘door may thereafter be swung to the remov-
able position.
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