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This invention relates to doors, and has par 
ticular reference to a door so constructed as to 
resist the stresses which tend to warp the door 
out of a flat plane. . . . . . 

Doors are commonly constructed of stiles, rails 
and panels. The stiles and rails comprise the 
framework of the door, the stiles being the mem 
bers which define the longitudinal edges of the 
door, and the rails being the cross members 
which unite the stiles at the top and bottom 
edges of the door and at intermediate points, de 
pending upon the type of construction. The 
panels occupy the spaces between the stiles and 
rails. - . . . . 

In the manufacturing process, the stiles an 
rails are sawed and planed to the proper dimen 
isions and delivered to the assembly room to await 
the operations of the workmen who fabricate the 
doors. After lumber is sawed it becomes subject 
to new stresses which tend to warp each piece 
out of the flat plane created by the saws. It 
will be appreciated that wood is not a solid homo 
geneous substance like steel or glass. It is made 
up of innumerable little hollow tubes called fibers, 
arranged lengthwise or along the grain in the 
wood. Wood fibers are added each year as the 
tree grows, and the size and number of the fibers 
added in each year's growth ring depend upon 
the amount of moisture, sunlight, and other 
plant food available to the tree during the par 
ticular year of growth. Consequently, no two 
pieces of lumber are exactly alike, nor is the 
fiber structure on one surface of a board exactly 
like the fiber structure on the other surface. For 
this reason, as moisture is absorbed by the wood 
fibers, the piece of lumber tends to bend into the 
shape which will best accommodate the moisture 
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for the purpose for which they were intended by 
cutting them into shorter lengths than the length 
of the door, and thereafter uniting in end lo end. 
relation the requisite number of pieces of door 
stock cut from unrelated timbers to make a stile 
of the required length. It is preferable that ad 
jacent sections of the composite stile comprise a 
fiber-structure which varies greatly in each sec- - 
tion. In such a structure the tendency of each 
individual section to bend into a shape is counter 
acted by the tendency of adjacent sections to as 
sume a different shape, due to the stiffening in 
fluence of panel sections which engage the inner 
edges of adjacent sections. This construction is 
particularly productive of the effect intended if 
the several pieces are united with the longitudinal 
curvature of the grain in adjacent pieces dis 
posed toward opposite faces of the stile. In other 
words, adjacent sections which may be cut from 
a single stile are faced in the opposite direction 
from their original position, whereby the longi 
tudinal center of the composite stile fabricated 
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therefrom, instead of being warped in a long 
continuous curve from end to end of the stile, is 
caused to follow a number of pieces, in each of 
which the curvature is disposed toward opposite 
faces of the stile. Thereupon, the composite stile 
is run through the planer to produce the desired 
flat surface and a structure is had wherein the tendency to warp out of a fiat plane is materially 

It is the primary object of the invention to 
provide a door construction wherein the forces 
which tend to cause the door to bend in one di 
rection are resisted by forces which tend to cause 
the door to bend in the opposite direction, thereby 

absorption by the fiber structure adjacent its 
respective surfaces. For this reason, in the 
manufacture of doors, for example, wherein the 
flatness of the door is wholly dependent upon the 
ability to retain the structural members in a flat 
plane, a great deal of difficulty is experienced due 
to the tendency of these members to assume a 

... ... 45 Warped shape. 
In the assembly room of the door manufactur 

ing plant, only those longitudinal structural 
members which have remained absolutely straight 
are used in the fabrication of the doors. The 
great number of these members which have be 
come warped are necessarily discarded. These 
are of clear stock, that is, free from knots, pitch 
seams, and the like, and represent a serious loss 
to the manufacturer. It has been discovered that 
these Warped structural members can be utilized 
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tending to hold the door in a flat plane. 
A further object of the invention is to provide 

means for utilizing door stock which has become 
warped out of a flat plane for the construction 
of doors which are notably warp resistant. . . 
With these and other objects and advantages 

in view, the invention resides in the novel con 
struction hereinafter described and illustrated in the accompanying drawing, it being under 
stood that various modifications of size, propor 
tion and detail of structural features may be em 
ployed without departing from the scope of the 
invention. 
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Referring to the drawing, Figure 1. is a per 
spective view of a portion of a door embodying 
the present invention; Figure. 2 is an edge view 
of the door illustrated in Figure 1: Figure 3. is a perspective view of a tongue and groove joint 
between the abutting ends of the longitudinal 

  



2. 
structural members; Figure 4 is a section taken 
on the line 4-4 of Figure 1, illustrating the 
means for uniting the stiles and cross rails of 

: the door; and Figure 5 is an edge view of a door 
illustrating a modified form of construction en 
bodying the invention. 
The drawing illustrates a door construction. 

wherein the longitudinal structural members or 
stiles have been cut into a plurality of pieces of 
a length considerably shorter than the requisite 
length of the stile. Referring to Figures 1 and 
2, the door stile illustrated comprises sections 
1, 2 and 3 which have been joined in end to end. 
relation by tongue and groove joints 4 to pro 
duce a composite stile of substantially uniform 
dimensions throughout its length. In fabricat 
ing the longitudinal structural member or 'stile, 
the pieces?, 2 and 3 are selected to present in 
adjacent sections of the stile a fiber structure 
of greatly variant characteristics. These are 'se 
arranged that the longitudinal curvature of the 
grain in adjacent pieces is disposed toward op 
posite faces of the stile. In the construction il 
Justrated, the longitudinal curvatures of pieces 
... and 3 are disposed in the direction of arrows 
5 and 6, while the longitudinal curvature of piece 
2 is disposed in the direction of the arrow. 7. In 
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this structure the forces tending to warp the 
door in either one of the directions indicated 
by the arrows are transmitted by the adjacent 
panel section to the adjacent stile section and 
thereby oppose the forces tending to warp the 
door in the opposite direction, with the result 
that the stile is held in a substantially flat plane 
irrespective of conditions affecting the moisture 
content of the wood. s 
The door illustrated in the drawing com 

prises rails: 8, 9 and if 0, the first and last, men 
tioned rails constituting the top and bottom 
edges of the door, respectively, while.-rail 9 
divides the space bounded by the stiles and rails 
8 and f 9 into panel sections and 12. In the 
preferred construction, each of the rails 8, 9 and 
30 is joined to one of the stile members. 1, 2 and 
3, and each of the stile members is in turn joined 
to...one of the rails. Examination of Figure 1 of 
the drawing will reveal that the top rail 8 is se 
cured to the inner edge of the stile member. 
and that the rail 9 intermediate the length of 
the: door. is secured to stile. member 2, and that 
rail fo is secured to stile member 3. Thus, each 
section of the composite stile is secured to a rail, 
through which it is also secured to the corre 
sponding portion of the opposite stile. Thus 
each section of the composite stile is supported 
at its ends by a tongue and groove joint by 
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end of each section of stile to be united to an : ... 
adjacent section is provided with tongues f6, and . . . ; 
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which it is joined in end to end relation with 
an adjacent section, and is also supported trans 
versely of the door by a tongue and groove joint 
uniting it to one of the several rails of the door. 
Each of the stile sections. , 2 and 3 is provided 
with medial grooves. 3. longitudinally of the 
inner edge thereof for cooperatively receiving a 
tongue. 4 on the adjacent end of the rail. This 
construction is clearly illustrated in Figure 4, 
wherein is illustrated the tongue and groove joint 
between the inner edge of the stile member 2 
and the adjacent end of the rail 9. The medial 
groove 3 is aligned with the medial groove (not 
shown) in the inner edges of the top and bottom 
rails 8 and O, and in each edge of the interme 
diate...rail 9. The panel sections, if and 2 en 
gage in the medial groove of each of the op 
posite stiles of the door. frame as well as in the 
medial groove in the facing edges of the rails, 
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in the well known manner illustrated in Letters 
Patent No. 199,871, issued January 29, 1878, to 
J. Springer for Manufacture of doors, etc. .. 
Thus, it will be seen that in the instant struc 
ture each panel engages the inner edges of ad 
jacent stile sections and tends to hold them in a ... 
straight line. 
The construction is productive of a door em 

bodying the strength and rigidity inherent in 
doors employing stiles and rails cut from tim 
bers of the requisite length for the door, and 
which also enables the fabrication of flat doors 
which tend to remain flat notwithstanding an 
unequal absorption of moisture by the wood 
fibers on Opposite surfaces of the door. - 
The modification of this construction shown 

in Figure 5 illustrates the use of veneers 5 which 
comprise the surfaces of the stiles and rails. ... " 
Preferably, of course, the veneers 5 are of the 
same species of wood as are the panels f and 
2,...so that the face of the door will present a 
uniform appearance. The veneers. 5, being ad-'. 
hesively secured to the stiles and rails, add ap-. . . 
preciably to the strength of the joints between 
adjacent sections of the structural members. In 
a door of the type illustrated the joints 4 are visit 
ble only at the edges of the door and in the mould- . 
ing at the inner edges of the stile, and do not 
detract from the appearance of the door. 
Each of the sections of the composite stile is 

joined in end to end relation with the adjacent 
sections by a tongue and groove joint made by. . . . . 
forming the abutting ends of the several sec- . . . . 
tions with interfitting tongues and grooves con 
structed in duplication, and yet so formed that. 
it is necessary to turn one of the pieces side for 
side in order to complete the joint. This insures 
that corresponding surfaces of adjacent.sections 
of the composite stile will comprise greatly diffe 
ing fiber structure, and that the effect of moistu 
absorption thereby will vary at least in propol 
tion to the difference in the grainstructure. The 

7 which define the walls of a tapering groove.8 
lying therebetween into which, in the interfitted . . . 
relation of the several pieces, the tongue 16’ of 
the oppositely directed section is designed to register. 
in the construction illustrated, one side of the tongue 1 is formed by the face 9 of the stile member. Adjacent the end of the tongue if a 

portion of the Wood is removed to form a shoulder 
20, from which point the tongue. 7 is uniformly. 

23 of the stile member a cut away portion 2 ly 
ing between the tongue 6 and a tongue 22 forms. a groove for the reception of the oppositely di. 
rected tongue 1. The end of the tongue 22 abuts 
the shoulder 20 and forms a meeting face of the 
oppositely directed sections. at the surface of the . . . - 
stile. An adhesive material applied to the meet . 
ing Surfaces of the joints materially increases the 
tensile strength of the joint portion, and the joint. 
becomes as strong as the intermediate portions of 
the stile. ; : " , 

Having now described my invention and in . . . 
What manner the same may be used, what I claim. 
as new and desire to protect by Letters Patentis: 

1. A door having stiles defining the longitu 
dinal edges of the door and rais defining the . 
ends and intermediate cross members thereof, a 
medial groove in the inner edge of each saidstile 
and in the facing edges of said, rails; panel sec 
tions in said door engaging in said, grooves and 

tapered to its end. Adjacent the opposite face . 
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extending between said stiles and rails, at least 
one of said stiles comprising a plurality of sections 
joined in end to end relation, the longitudinal 
curvature of the grain in adjacent sections being 
disposed toward opposite faces of the stile, means 
uniting each section of said stile with one of said 
rails and each of said rails with one section of said 
stile, each two adjacent stile Sections being sup 
ported across the joint therebetween by a single 
panel section engaging in the medial groove of 
said adjacent stile sections. 

2. A door having stiles defining the longitudinal 
edges of the door and rails defining the ends and 
intermediate croSS members thereof, a medial 
groove in the inner edge of each said stile and in 
the facing edges of Said rails, panel. Sections in 
said door engaging in said grooves and extend 

3 
ing between said stiles and rails, at least One of 
said stiles comprising a plurality of sections 
joined in end to end relation and having corre 
sponding faces composed of widely differing grain 
structure wherein in each section the tendency 
to Warp toward one side of the door upon the 
absorption of moisture is counteracted by the 
tendency of adjacent sections to warp toward the 
opposite side of the door, and means uniting each 
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section of said stile with one of said rails and 
each of said rails with one section of said stile, 
each two adjacent stile sections being supported 
across the joint therebetween by a single panel 
Section engaging in the medial grooves of said 
adjacent stile sections. 

CHARLES B. MALARKEY. 

  

  

  

  

  


