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1

This invention relates to doors, and more par-
ticularly to a flush-type wooden door which is
provided with adjustable means for counteracting
warping stresses in said door.

Heretofore, a disadvantage of flush type wooden
doors has been their tendency to warp under
certain conditions. Even though the manufac-
turer might take great care to use well seasoned
material, an inherent warping tendency was
likely to develop: frequently, so that it was not
always possible to predict what the behavior of
the doors would be after installation.

Furthermore, doors are: frequently installed at
loeations: in which their opposite- faces are sub-
Jected to unequal conditions of moisture or tem-
perature, thus causing the doors to warp despite
the fact that they may have been made of well-
seasoned wood.

Accordingly, one object of this invention is
to provide a door which includes one or more ad-
justing devices which are: adapted. to- maintain
stresses in: the door which are equal and oppo-
site to warping stresses that may occur: therein.

Another object is to provide a door of the

above nature in which the adjusting devices are -;

adapted. to bend. the door laterally. of its plane,

whereby the door may be held flat or selectively

bent so as to conform-to a warped door jamb.
Another object is. to provide a. door of the

above nature in which the adjusting devices are -

entirely concealed and are so arranged as to avoid
interference with the trimming and fitting of the
door or with the installation of door hardware.

Another object is to provide a door of the
above nature in which the adjusting devices com-
prise tension members which are so arranged as
to provide a truss action which will restrain bend-
ing or warping of the door.

A further object is to provide a door of the
above nature which. will be simple in construc-
tion, inexpensive to manufacture, easy to install
and adjust, compact, ornamental in appearance,
and very efficient and durable in use.

With- these and other objects in. view, there
has. been: illustrated on the accompanying draw-
ing one form. in which the invention may con-
veniently be embodied in practice..

In the drawing,

Fig. 1 is a. perspective view of the improved
door as it would appear with one.face covering
removed: so- as. to show the interior construe-
tion.

Fig.. 2 is a fragmentary view of a-corner por-
tion of the door on an enlarged scale, showing
how the tension members are anchored.

Fig, 3 is a cross-sectional view taken on. the
line 3—3 of Fig. 1.

Fig..4 is a perspective view of the deor-on a
reduced. scale, partly broken. away, showing the
door hardware applied thereto.
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Referring now to the drawing, in which like
reference numerals denote corresponding parts
throughout. the several views, the improved flush
type door is provided with a rectangular frame
{0 comprising a pair cf stiles t1, {2, which are
rabbeted at their inner corners so as to receive
the ends of a top rail I3 and a bottom rail 4.

The frame 10 is also provided with a pair of
inner stiles 15, 16 which are disposed in spaced
parallel relation to. the stiles I, 12, and are se-
cured at their ends in slots in the top rail (3
and the bottom rail (4.

In order to serve as bases for latch mecha-
nism or other door hardware which may be mor-
tised or otherwise attached at central edge por-
tions of the door, provision is made of elongated
lock blocks 11, 18, which are centered between
the rails {3, {4, and are secured between the
stiles 11, 12, and 15, 16, respectively. It will: be
noted that the provision of the lock blocks: 1T,
18 at both edges of the door will render the door
reversible for purposes of installation, so that
the latch mechanism may be applied to either
edge of the door, while the vertical extent of said
lock blocks will permit a substantial range in the
height at which the latch- mechanism may be
applied.

In order to counteract warping tendencies and
otherwise. control bending of the door, the op-
posite vertical edge portions thereof are pro-
vided with adjusting devices comprising tension
members or wires 19, 20, and 21, 22, respectively,
which are disposed between the outer stile ff
and the inner stile 15, and between the outer stile
12 and the inner stile 16, respectively. The cen-
tral portions of the wires 19, 20 are preferably
flattened and are disposed in shallow vertical
grooves 23 formed in opposite faces of the lock
block 17, respectively, while the central portions
of the wires 21, 22 are similarly flattened and are
disposed in shallow vertical grooves 24 in oppo-
site faces of the lock block 18.

In order to permit the wires or tension mem-
bers 19, 20, 21, 22 to exert lateral forces upon
the respective lock blocks 17, 18, said wires are
disposed in crossing relationship above and below
the respective lock blocks, and are secured to end
portions of the top and bottom rails 13, i4 in
such a manner that the ends of each wire are
anchored adjacent one face of the door, while
the central portion of the wire is bowed over
its respective lock block and lies adjacent. the
opposite face of the door.

In order to anchor the ends of the wires 19, 20,
21, 22, the ends of the top and bottom rails 13,
{4 are horizontally slotted midway of their

thickness:. so as to receive: four identical aper-

tured metal anchor plates 25, one of which: will
be described with reference to Fig. 2. The ends

60 of the wires 19, 20 are provided with screw threads
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26 which are engaged by headed female anchor
screws 27 extending inwardly through the aper-
tures of the anchor plate 25—the sides of the rail
{3 being provided with vertical side slots 28 to
accommodate said screws 21, and also to permit
access to the screw heads and thus permit manual
adjustment of the wires 19, 20, as by means of a
screw driver.

It will be noted that the anchor screws 27 are
disposed in respectively offset relationship lon-
gitudinally of the rail 13, this arrangement being
for the purpose of maintaining the crossing por-
tions of the wires 19, 20 separated so as to avoid
any noise that might otherwise result from vi-
bration of the wires 19, 20 if said wires should lie
in contact with each other.

Thus, it will be seen that the screws 2T may
be turned in appropriate directions so as to
tighten the wire 19 and loosen the wire 28, or
vice versa, this operation resulting in a lateral
force upon the lock block {1 for bending the door.
However, in order to prevent the wires 49, 20
from twisting while the screws 27 are being ad-
justed, provision is made of horizontal guide
plates 29, one of which is secured to the stile I
and the inner stile 15 inwardly of the top rail
(3 (Fig. 2), the facing surfaces of said stiles
preferably being slotted to receive and hold the
ends of said guide plate. The opposite edges of
the guide plate 29 are provided with offset rec-
tangular slots 30 which slidably and non-rotat-
ably embrace flattened portions 31 of the wires
19, 20.

Tt will be understood that four of the guide
plates 29 will be provided, one in each corner
portion of the door for engaging flattened por-
tions of the respective wires and thus preventing
the wire ends from rotating during adjustment
thereof by means of the screws 27.

The door shown herein is of the flush type,
and is provided with a core structure in the form
of a plurality of vertical upper and lower rein-
forcing members or strips 32, 33, which are se-
cured above and below an intermediate rail 34,
said strips being secured in slots in said rail 34,
in the top rail 13, and in the bottom rail {4.

As a further deterrent against warping, the
door may, if desired, be provided with a pair of
rigid vertical metal members or bars 35, 33, which
are secured against the inner surfaces of the
inner stiles 15, 16 by any suitable means, such
as screws, and which have inturned ends 81, 38,
39, 40, secured to the inner surfaces of the top
rail {3 and the bottom rail (4.

The frame 10, the lock blocks 17, I8, the inner
stiles 15, 16, the reinforcing strips 32, 23, and the
intermediate rail 34 are of equal thickness and
are so secured that their opposite edges are dis-
posed in parallel planes, whereby flat coverings
41, 42 of any suitable material, such as plywood,
may be applied thereto. The component parts of
the door may be secured together by any suitable
means, such as nails and glue.

Operation

In installation, the door herein disclosed may
be fitted in the usual manner by trimming or
planing the ends and edges of the door.

Tt will be noted that the anchor plates 25 and
other metal parts in the door are located a sub-
stantial distance inwardly from the outer edges
of the door, so that approximately one-third of
the thickness of the stiles 11, {2 and of the rails
13, 14 may be trimmed away if necessary during
the operation of fitting the door. :

Hinge butts 43, 44 may be applied to one edge
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of the door, while a latch mechanism 45 may be
mortised into the opposite edge of said door.

All of the adjusting screws 27 preferably will
have been so adjusted by the manufacturer as
to hold the door perfectly flat. However, if the
door is found to require adjustment at the time
of installation, one or more of the secrews 27 will
be turned in the appropriate direction so as to
bend the door as desired.

The tightening of any particular screw will, of
course, reduce the concavity of the face of the

door which is adjacent that particular screw.

Thus, for example, if the door is found to be
warped so that the door covering 42 is concave,
the tension member or wire {9 will be tightened
by turning one or both of the screws 27 at its
ends, thus drawing the lock block T (as seen
in Fig. 1) toward the observer and forcing the
top and bottom rails 13, 14 away from the oh-
server. During this operation it may be found
desirable to decrease the tension in the wire 20
slightly by adjusting the one or hoth of the
screws 27 at the ends of said wire.

Tt will be understood that the wires 19, 20 may
be adjusted so as to control bending of the door
adjacent the stile 11, while the wires 21, 22 may
be adjusted in a similar manner to control the
warping of the door adjacent the stile 12. Inas-
much as the adjusting screws 27 are readily ac-
cessible, the door may be readily adjusted so as
to overcome 2 warping tendency at any time sub-
sequent to installation.

While the wires or tension members 19, 20, 21,
29 (and also the metal reinforcing members 35,
36) will tend to prevent warping of the door, it
will be understood that warping stresses cannot
be entirely resisted by non-adjustable reinforcing
members because of the physical principle that
any stress is necessarily accompanied by a strain.
In the present invention, when warping occurs,
it will merely be necessary to adjust the tension
of one or more of the wires {8, 20, 21, 22 by means
of the adjusting screws 27, thus furnishing the
additional force necessary to bring the door back
into a flat condition.

In some instances, it may be desired to employ
the wires 19, 20, 21, 22 to produce a controlled
warping of the door, as for example when it is
desired to make the door fit against a warped
door jamb. In this event, the screws 27 may be
easily adjusted so as to make the door fit the
jamb in the desired manner.

As an alternative arrangement, the door may
be so constructed that the tension members or

5 wires 19, 20, 21, 22 are disposed in non-crossing

and approximately parallel relationship, whereby
adjustment of said wires will produce a bending
effect which is merely the result of tension
changes adjacent opposite faces of the door.
While there has been disclosed in this specifi-
cation one form in which the invention may be
embodied, it is to be understood that this form is
shown for the purpose of illustration only, and
that the invention is not to be limited to the spe-
cific disclosure, but -may be modified and em-
bodied in various other forms without departing
from its spirit. In short, the invention includes
all the modifications and embodiments coming
within the scope of the following claims.
Having thus fully described the invention, what
is claimed as new, and for which it is desired to
secure Letters Patent, is:
" 1. In a door, top and bottom rails, an outer stile,
an inner stile spaced from said outer stile, a lock
block secured between said stiles, a pair of sub-
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stantially coextensive tension members, and
means anchoring opposite ends of each member
respectively to said top rail and to said bottom
rail between said stiles, said tension members em-
bracing said lock block and being held in oppo-
sitely bowed positions thereby, said anchoring
means comprising devices for independently vary-
ing the tension in said tension members, whereby
a warping tendency in the door may be counter-
acted.

2. The invention as defined in claim 1, where-
in said top and bottom rails are engaged in rab-
bets in said outer stile, whereby the reaction of
said tension members may be efficiently taken by
said outer stile.

3. The invention as defined in claim 1, in which
said anchoring means comprise an anchor plate
mounted in a horizontal slot in one of said rails
and having g pair of apertures, said one rail hav~
ing vertical slots providing access to said aper-
tures, and a pair of headed screws engaged in
said apertures and having threaded engagement
with adjacent ends of said tension members,
whereby the tension in said tension members
may be independently adjusted for bending the
door.

4. The invention as defined in claim 1, in which
said anchoring means comprise an anchor plate
mounted in g horizontal slot in one face of said
rails and having g pair of apertures adjacent op-
posite faces of the door, said one rail having ver-
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tical slots providing access to said apertures, and
2 pair of headed screws engaged in said apertures
and having threaded engagement with adjacent
ends of said tension members, said tension mem-
bers crossing between said anchor plate and said
lock block, whereby the tension in said tension
members may be independently adjusted for
bending the door. ’

5. The invention as defined in claim 1, in which
central portions of said tension members are dis-
posed in slots in opposite faces of said lock block,
said door further including door coverings se-
cured to opposite faces of said stile, said rail, and
said lock block.

GEORGE SCHUYLER GREEN.
LAWRENCE F. HOWATT.
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