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The present invention relates to Swinging doors and 
more particularly to an arrangement for converting a 
standard commercially available manual swinging metal 
door for actuation by a rotatable drive spindle of a power 
operator. 
The principal object of the present invention is to pro 

vide an improved door arm arrangement for readily con 
verting a fabricated metal door frame of standard con 
struction to a door suitable for powered operation. In 
cluded in this object is the use of a door arm to reinforce 
the door frame in the critical area adjacent its pivotal axis. 

Another object is the provision of an improved door 
arm for use with doors of the type described to provide 
a positive fit regardless of manufacturing variations in 
the fabrication of the doors of different manufacture. 

. Other objects will be in part obvious and in part pointed 
out more in detail hereinafter. r 
The invention accordingly consists in the features of 

construction, combination of elements, and arrangement 
of parts which will be exemplified in the construction 
*hereafter set forth and the scope of the application which 
will be indicated in the appended claims. 

In the drawing: 
FIG. 1 is a fragmentary top view of a door incorporat 

ing this invention; 
FIG. 2 is a side view of the door of FIG. 1, partly 

broken away and partially in longitudinal cross section, 
taken along line 2-2; and 

FIG. 3 is an enlarged transverse cross sectional view 
taken along line 3-3 of FIG. 1. 

Referring now to the drawing in detail, a standard door 
frame of a manual swinging metal door embodying the 
present invention is fragmentarily illustrated as including 
an upright stile having side walls 10 which are welded, 
for example, at their upper end to side walls 12 of a cross 
rail, members 10 and 12 respectively adjacent a doorway 
jamb 14 and a top header 16 defining the doorway open 
ing. Fixed to the walls 12 a short distance below the top 
of the cross rail is a horizontal mounting plate 18 which 
longitudinally extends from a latch side of the door frame 
to a terminal edge 18a adjacent the stile. The top of the 
cross rail is thereby provided with a U-shaped recess 
comprising the mounting plate 18 having upstanding walls 
12a and 12b. 
According to the preferred embodiment of this inven 

tion, an elongated rectangular door arm, generally desig 
nated 20, is provided to pivotally connect the door frame 
to an output drive spindle 22 supported for rotation and 
extending vertically downwardly from a mechanical door 
operator, not shown, mounted above the door opening in 
the top header 16. The door arm 20 is desirably forged 
from a metallic material having a greater hardness than 
the upstanding walls 12a and 12b which are convention 
ally made of aluminum. It is to be understood that the 
particular arrangement shown is for illustrative purposes 
only and the door operator could be mounted, for exam 
ple, in the threshold with its drive spindle extending up 
wardly to be received in a cross rail at the bottom of the 
door frame. 
A spindle aperture 24 of suitable configuration is verti 

cally extended through the body of door arm 20 so that 
the drive spindle 22 is readily received in the cross rail 
between the terminal edge 18a of mounting plate 18 and 
the stile wherein the pivoted end 26 of arm 20 is disposed 
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adjacent a pivoted side of the door frame. Arm 20 is 
extended horizontally beyond aperture 24 along mounting 
plate 8 toward the latch side of the door frame to termi 
nate in an opposite swinging end 28. 
The pivoted end 26 of arm 20 is bifurcated at 30 from 

aperture 24 to provide a clamp for spindle 22. A clamp 
ing boss 32 around aperture 24 extends generally coexten 
sively with the sides of the bifurcated ends, the otherwise 
planar body of arm 20 thereby having substantially thicker 
end portions received between walls 10 of the stile to pro 
vide a greater area of engagement therewith as well as 
with spindle 22. 

Adjacent spindle aperture 24 is a transverse aperture 
34 extending through the clamping boss 32 and providing 
for relative movement of the bifurcated ends of arm 20, 
one part of aperture 34 being internally threaded and 
the other part being counterbored for receiving a clamp 
ing screw 36 whereby the arm 20 can be rigidly clamped 
to the drive spindle 22 or removed therefrom as the occa 
sion is warranted. A hole 38 is shown adjacent the 
pivoted end 26 of the arm 20 for receiving a drift pin to 
temporarily support the door upon removal of the spindle 
22. 

In order to provide a tight fit between arm 20 and 
the cross rail, regardless of manufacturing variations, a 
plurality of protuberances or abutments 40 are formed 
on both sides of arm 20 between spindle aperture 24 and 
the swinging end 28. The abutments 40 are shown as 
being projected outwardly from the sides of arm 20 from 
opposed positions adjacent the spindle aperture 24 and 
the Swinging end 28 and are dimensioned to provide arm 
20 with an effective width exceeding the distance between 
the inner surfaces of cross rail walls A2a and 12b en 
countered in various standard doors. 

Since arm 20 is formed of a material having a greater 
hardness than walls 12a and 12b, localized points of inter 
ference fit are effectuated upon tapping arm 20 into posi 
tion thereby shaving off the edges of walls 12a and 12b 
prior to providing further rigidity by fastening arm 20 
at preselected intervals along its longitudinal axis to the 
mounting plate 18 by means of screws 42 which can be 
Self-tapping for facile installation after fabrication of the 
door. As best seen in FIG. 3, outwardly converging sides 
preferably are formed on the abutments 40 to provide 
a lead angle facilitating installation of arm. 20. If ex 
cessive interference is encountered, abutments 40 are 
readily filed to a suitable degree of closeness which pref 
erably is between 20 and 30 mils interference. Thus an 
exceptionally tight fit is provided to prevent relative move 
ment between arm 20 and the door frame. In the event 
it is necessary to remove the arm 20, a prying instrument, 
Such as a screwdriver, is readily received between the plate 
18 and the Swinging end 28 in recess 29. Any position 
ing which may be required to center the door from an 
offset position is desirably accomplished by the adjustment 
of limit switches in the door operator. 

It will be noted that two of the screws 42 fastening 
the arm 20 to mounting plate 18 are closely spaced ad 
jacent spindle aperture 24 to provide additional strength 
in the area about the pivotal axis. Opposed internally 
threaded bores 44 and 44' in the bifurcated boss portion 
32 near the pivoted end 26 are transversely extended to 
ward one another for receiving machine screws 46 fixing 
arm 20 to the walls 10 of the stile after clamping. Both 
the side walls 10 of the stile and the ends of the bores 
44 and 44' are shown as being countersunk for receiving 
the heads of screws 46. Pads 48 and 48 surround bores 
44 and 44' and are suitably configured and dimensioned 
to support the side walls 10 of the stile upon final tight 
ening of the screws 46. This arrangement thereby results 
in the reinforcement of the connection between the cross 
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rail and its adjoining stile by arm 20 at the critical pivotal 
axis for distributing stress, particularly that created by 
powered door opening and door closing movements. This 
is of particular importance since it may be necessary to 
remove a portion of the plate 18 and portions of the weld 
between the cross rail and its adjoining stile in preparing 
the door frame for receiving the clamping boss 32. 

It is apparent that the door arm of the present inven 
tion may be used with door frames of conventional con 
struction and eliminates need for expensive, specially 
fabricated door frames. When assembled the arm is 
competely concealed within the door frame. In this 
connection, the arm may also be installed upside down 
if desired in those doors normally having higher upstand 
ing walls for receiving the upwardly projecting boss por 
tion. In addition to being easily installed, the door arm 
is held in place with sufficient strength and rigidity to 
withstand strenuous usage over extended periods of time. 
Moreover, in the event the door has to be separated from 
its operator, the door arm is readily removable from the 
drive Spindle of the operator as well as being easily de 
tachable from the frame of the door. Inasmuch as the 
door arm is of unitary construction, it is particularly 
economical to manufacture and possesses exceptional 
Strength. 
As Will be apparent to persons skilled in the art, vari 

ous modifications and adaptations of the structure above 
described will become readily apparent without depar 
ture from the spirit and scope of the invention, the scope 
of which is defined in the appended claims. 

I claim: 
1. In combination with a power-actuated door assembly 

wherein a rotatable drive spindle vertically extending 
from a door operator provides a pivotal axis for a door 
which includes a frame having a stile and cross rail con 
nected thereto adapted to receive the spindle adjacent the 
stile, the cross rail including a longitudinally extending 
U-shaped recess formed by a horizontal mounting plate 
and upright walls, a door arm for pivotally connecting 
the door to the Spindle comprising an elongated rectangu 
lar body received within the cross rail, the body having 
a pivoted end disposed within the adjoining stile adjacent 
a pivoted side of the door and an opposite swinging end 
extending toward a latch side of the door, the body hav 
ing a spindle aperture proximate its pivoted end, a clamp 
ing boss formed on the body around the aperture and 
longitudinally extending substantially in alignment with 
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the sides of the body to thereby engage the spindle and 
the stile, and fastening means fixing the body to the 
mounting plate and the clamping boss to the stile thereby 
reinforcing the connection between the cross rail and its 
adjoining stile adjacent the pivotal axis. 

2. In combination with a power-actuated door assem 
bly wherein a rotatable drive spindle vertically extend 
ing from a door operator provides a pivotal axis for a 
door which includes a frame having a stile and cross 
rail connected thereto adapted to receive the spindle ad 
jacent the stile, the cross rail including a longitudinally 
extending U-shaped recess formed by a horizontal mount 
ing plate and upright walls, a door arm for pivotally con 
necting the door to the spindle comprising an elongated 
rectangular body received within the cross rail, the body 
having a pivoted end disposed within the adjoining stile 
adjacent a pivoted side of the door and an opposite swing 
ing end extending toward a latch side of the door, the 
body having a spindle aperture proximate its pivoted 
end, a clamping boss formed on the body around the 
aperture and longitudinally extending toward the pivoted 
end substantially in alignment with the sides of the body 
to thereby engage the spindle and the stile, a plurality of 
protuberances on opposed sides of the body adjacent its 
Swinging end and the aperture, the protuberances formed 
of a material having a greater hardness than the walls 
on the mounting plate and dimensioned to project beyond 
the inner surfaces thereof to provide an interference fit 
between the door arm and the cross rail upon being forced 
into gripping engagement there with, and fastening means 
fixing the body to the mounting plate and the clamping 
boss to the stile thereby reinforcing the connection be 
tween the cross rail and its adjoining stile adjacent the 
pivotal axis. 
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