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This invention relates to hinged closures and more 
specifically to novel hinge structures. 

In one of its more specific aspects the invention is 
directed to novel hinge structures and also to Such struc 
tures in combination with an element of a door and a 
supporting element especially when said elements are 
made of metal having relatively thin wall sections. Such 
elements are well known to the art because they have 
been in common use for some time and generally are 
made from formed sheet or hollow extruded metal, such 
as aluminum or the like. The primary object of this 
invention is the provision of relatively inexpensive and 
readily assemblable means with a support to provide a 
novel and inexpensive hinge structure which may readily 
and easily be coupled with a door or other swingable 
closure. 
The foregoing as well as other objects and advantages 

of this invention will be readily apparent from the fol 
lowing description and drawings, wherein; 

FIG. 1 is a view in front elevation of an aluminum 
door frame connected to a support through the novel 
hinge structures of the present invention. 

FIG. 2 is a cross sectional fragmentary view taken on 
line i-II of FiG. 1 in the direction of the arrows. 
FIG. 3 is a cross sectional fragmentary view taken on 

line -i II of FiG. 1 in the direction of the arrows. 
FIG. 4 is a cross sectional fragmentary view taken on 

line IV-V of FiG. 1 in the direction of the arrows. 
FIG. 5 is a fragmentary view taken on line V-V of 

FIG. 2 in the direction of the arrows. 
FIG. 6 is a fragmentary view of a portion of the novel 

hinge assembly, with the pintles shown in dotted and 
full lines to illustrate manner of assembly. 

FIG. 7 is a cross sectional view taken on line VII-VII 
of FIG. 6 in the direction of the arrows, and with the 
dotted and full lines showing the method of assembly 
to locate properly a hinge element to the door. 

FIG. 8 is an exploded perspective view of certain parts 
of the novel hinge. 

FIG. 9 is a perspective view of a bushing which may 
be employed in the novel hinge assembly. 
As shown in the drawings, there is a rectangular door 

frame of a building. The door frame includes a lintel 
element 10 at the upper end thereof and a sill element 
1 at the lower end thereof, and spaced vertically dis 

posed jambs 2 extending substantially the full length 
of the door frame and between the lintel 0 and siii 1. 
Secured to the jamb member 12 by screws E3 is a vertical 
support 4 which preferably is a single unitary element 
composed of metal such as aluminum or the like and is 
produced by extrusion, and then is cut for receiving 
hinge elements. As shown the support 4 comprises a 
pair of rail members 5 and 6 connected to each other 
through an elongated hollow partial cylinder or knuckle 
17, all extending substantially the full length between 
the sill 1 and lintel 9. The partial cylinder or knuckle 
17 which is integral with rails 5 and 16 has an internal 

- circumference greater than half but less than a full cir 
cumference of the virtual circle of which it is a part so 
that a narrow slot 18 extends the full length of said par 
tial cylindrical part or knuckle 17. The rail 5 has a 
plurality and as shown three spaced short teeth 3 ex 
tending the full length thereof and the rail 16 has a re 
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2 
inforcing stop rail 20 integral therewith, at right angles 
thereto, and extending the full length thereof. 
The partial cylinder or knuckle 17 is cut away in a 

plurality of places and as shown in three places, spaced 
from each other to provide three cut-outs 22. 

Each of the cut-outs 22, three of which are shown in 
FIG. 1, and one of which is shown in FIGS. 5 and 6 
has a nylon bushing 21 located at one end thereof. The 
bushings 2 may be composed of other good-wearing 
material. Each of said bushings 2i is a short hollow 
cylinder terminating at one end in a narrow flange. The 
bushings are disposed as shown in FIG. 5 with the cyl 
inders thereof located in the knuckle i7 and making fric 
tion-tight fit therewith and with the flanges thereof located 
at the ends of the cut-outs and being of an outside di 
ameter corresponding approximately to that of knuckle 
E7. A set of hinging elements are assembled with said 
knuckle 7 at the cut-out portions 22 thereof for hinged 
ly supporting a door or the like to the support 14. Re 
ferring to FIG. 8, each set of hinging elements, as shown 
for example, embodies three elements 26, 27 and 28. 
Elements 26 and 27, each consists of a hinge plate 39 
having a plurality of spaced openings 31 through the 
thickness thereof to accommodate locking nuts or screws 
32, and having a rib 33 near one side thereof, integral 
therewith and extending at right angles thereto, with a 
narrow strip 25 of plate 30 together with rib 33 pro 
viding a locking strip and corner as shown. integral 
with each rib 33 is a scid cylindrical knuckle 35 whose 
outside diameter is approximately the same as that of 
the knuckle 7. 
The upper face of knuckle 35 of element 26 is in 

Substantially the same plane as the corresponding faces 
of the plate 30 and rib 33 thereof; the lower end of the 
rib 33 thereof is partially cut away so that its width is 
considerably less than that of the remainder of rib 33: 
and the lower end of the knuckle 35 has a short and 
Smailer diameter cylinder or pintle 37 integral therewith, 
disposed centrally thereof and extending downwardly 
therefron, with the lower face of the pintle 37 being in 
approximately the same plane as the lower end of plate 
30 and rib 33 therec?. The lower face of knuckle 35 of 
element 27 is in substantially the same plane as the cor 
responding faces of the plate 30 and rib 33 thereof; the 
upper end of rib 33 thereof is partially cut away so that 
its width is considerably less than that of the remainder 
of the rib; and the upper end of the knuckle 35 has a 
short and small diameter cylinder or pintle 38 integral 
therewith disposed centrally thereof and extending up 
Wardly therefrom, with the upper face of pintle 38 being 
in approximately the same plane as the upper surface 
of the plate 30 thereof. in both the elements 26 and 
27, a face of the rib 33 is preferably approximately 
tangential to the cylindrical knuckle 35; and the depth of 
cut away of the ribs 33 thereof is approximately equal 
to the altitude of the pinties 37 and 33. The element 
28 is preferably shorter than either of said elements 26 
or 27 although it may be the same length as or longer 
than either which may be of the same or different lengths. 
The element 28 preferably consists of a plate 48 having 
opening 3i therein, rib 41 and knuckle 42 which, except 
for the length, are of the same dimensions as the cor 
responding parts of elements 25 and 27. The length of 
element 28 is as great as and preferably greater than the 
length of the pintles 37 and 38. 

Said elements 26, 27 and 28 may be easily and readily 
produced. For example, by extrusion, a single element 
(not shown) may be produced and this element is a 
combination of elements 26, 27 and 23 without any cut 
outs at the ends thereof. Then this element is machined 
to provide the cut-out portions at each end thereof to 
provide the pintles 37 and 38 and the reduced rib-widths 
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at the ends thereof, after which it is sheared transversely 
in two separate planes to provide the three elements 26, 
27 and 28 as before described. 
The elements 26, 27 and 28 may be readily assembled 

with the support 14 and a door 50 thereby to hingedly 
couple the door 50 with support 14. The door 50, as 
shown, has an elongated vertical member or door edge 
5 comprising a pair of narrow elongated plates 52 spaced 
from each other, with each plate 52 having a very narrow 
strip or flange 54 integral therewith. Located inwardly 
from the strips 54, which extend toward each other, is 
an elongated door edge plate 56 integral with the plates 
52. The elongated plate 56 has a plurality of threaded 
openings in predetermined spaced relationship to each 
other, and together with a portion of plate 52 and strip 
54 provides a locking corner for the hinge elements 26, 
27 and 28. 
A simple method for hingedly coupling the door 50 

with the support i4 is to first place and drive a bushing 
2 at the upper and lower ends of each of the three 
cut-outs, thereby to frictionally secure a bushing 2i at 
each end of the knuckle 7 defining the ends of cut-outs 
or cut away sections 22. Then an element 26 is dis 
posed in its proper location with respect to member 5i 
and is so positioned that its plate 30 lies flat on the outer 
flat face of 56, with its openings 3 in registry with the 
appropriate threaded openings in plate 56 and the rib 
25 thereof located in the corner and bears against the 
inner faces of strip 54, plate 56 and the connecting por 
tion of plate 52 to rigidly and firmly anchor the rib 25 
in position. Now bolts 32 are inserted through open 
ings 3 thereof and make threaded engagement with the 
threaded openings in registry therewith to lock element 
26 in position on door 50. In this manner three ele 
ments 26 as shown are locked in position on piate 56 
of door 50. 
The door 50 with the three elements 26 secured thereto 

and rigidly coupled therewith is moved into position close 
to support 14 and the combination is so positioned that 
each of the three pintles 37 is located in a cut-out 22 
as shown in dotted lines in FIG. 6. Then the com 
bination is lowered whereupon each pintle 37 is inserted 
into a bushing 21 and the reduced portion of rib 33 
extends along knuckle 17, and each element 26 rests upon 
a flange or bushing 2. The so supported door 58 which 
is disposed in its outwardly swing position is sufficiently 
supported by the pintles 37 in the bushings 21 to permit 
assembly of the other parts therewith. 
Now an element 27 is so disposed that its plate 35 

lies flat against the outer flat face of plate 56, with the 
knuckle. 35 and pintle 38 thereof disposed above the 
element 26 and in a cut-out 22, with the pintle 38 as 
shown in dotted lines in FIG. 6 located below the upper 
bushing 2. The element 27 is now slid on the outer 
face of 56 to dispose element 27 in its proper location 
with respect to members 5A and 17 and is so positioned 
that the pintle 38 thereof is inserted into and located in 
the upper bushing 21 with the flange of said bushing 
bearing against the upper face of knuckle 35 thereof and 
the reduced portion of the rib 33 thereof extending along 
the knuckle i7; and its plate 30 lies flat on the outer 
face of 56 with its openings 31 in registry with the appro 
priate threading openings in plate 56 and the rib 25 
thereof located in the corner and bears against the inner 
faces of strip 54, plate 56 and the connecting portion 
of plate 52 to rigidly and firmly anchor the rib 25 in 
position. Bolts 32 are now inserted through openings 31 
thereof and make threaded engagement with the threaded 
openings in registry therewith to rigidly secure element 
27 in position on door 50 thereby to maintain element 27 
in the aforesaid position with the pintle 38 thereof main 
tained in bushing 2. In this manner, three elements 
27 as shown are located in position on plate 56 of door 
50 with the respective pintles 38 thereof located in the 
upper bushings 21. The door is now supported by three 
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4. 
sets of hinge elements with each set being elements 26 
and 27. 

If desired and in the preferable embodiment of this in 
vention there is combined a hinging element 28 with each 
set of elements 26 and 27. The plate 49 thereof is located 
in the space between the plates 30 of elements 26 and 27, 
and is so positioned that its rib corresponding to ribs 25 
is anchored in the corner in the same manner as ribs 25 
and its opening 35 is in registry with a threaded opening 
in plate 56 and its knuckle 42 is located in the space be 
tween knuckles 35, with the parts of 42 being in alignment 
with the corresponding parts of hinge members 26 and 27 
so that the space between said parts are completely filled 
so that there is a snug fit between said elements 26, 27 
and 42. A bolt 32 extends through said opening 31 
thereof and makes threaded engagement with the threaded 
opening in 56 in registry therewith to firmly secure the 
element 28 to the door and to maintain element 28 in fixed 
position relative to elements 26 and 27 and knuckle 17. 
Thus, the elements 26, 27 and 28 are in supporting rela, 
tion with respect to each other and while separate units 
appear to be a single unit and indeed so act to hingedly 
support the door 50 on the support 4. In this manner, 
three elements 42 as shown are locked in position. 

While the specific embodiment of the present invention 
has been described in detail, the invention is not to be 
limited thereby, because the specific embodiment is given 
by way of illustration and not limitation, it being under 
stood that various changes and modifications may be made 
within the spirit of the invention. 

I claim: 
1. A structure for swingably mounting a door in a 

doorway; comprising an elongated supporting means 
secured to a jamb of a doorway and including an elon 
gated knuckle having a plurality of cut away sections 
spaced from each other along the length of said knuckle, 
a pair of separate hinge members, each of said hinge 
members comprising a hinge plate, knuckle and pintle 
rigidly connected to each other, said separate hinge mem 
bers being spaced from each other and secured to said 
door, with both of the knuckles of said pair of separate 
hinge members disposed in one of said cut away sections 
and being spaced from each other and with the pintles 
thereof extending away from each other and in opposite 
directions from the respective knuckles thereof, and 
located in the ends of said first mentioned knuckle bound 
ing said one of said cut away sections, the distance be 
tween the knuckles of said pair of hinge members dis 
posed in said one of said cut away sections being at least 
as great as the length of one of said pintles and means 
secured to said door and located in the space between said 
pair of knuckles in said cut away section, the ends of said 
means located adjacent to the opposite ends of said 
knuckles. 

2. A structure for Swingably mounting a door in a 
doorway comprising an elongated supporting means 
secured to a jamb of a doorway and comprising a unitary 
member comprising a pair of elongated rails coupled with 
each other through an elongated arcuate knuckle having 
a plurality of cut away sections spaced from each other, 
a pair of hinge members, each of said hinge members com 
prising a hinge plate adapted to be secured to said door, 
an arcuate knuckle rigidly coupled to said hinge plate and 
a pintle rigidly coupled to said second mentioned knuckle 
and having an outside diameter less than that of said first 
mentioned knuckle and adapted to be inserted into said 
first mentioned knuckle, said hinge members being spaced 
from each other and secured to said door in approximate 
alignment with each other, with the respective pintles of 
said pair of hinge members extending in opposite direc 
tions from the arcuate knuckles thereof, another hinge 
member secured to said door and comprising a hinge plate 
and a knuckle rigidly coupled thereto, said knuckles of 
all three hinge members disposed in one of said cut away 
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sections and being approximately in alignment with each 
other, with the knuckle of said mentioned member located 
between the knuckles of said pair of members. 

3. A structure for swingably mounting a door in a 
doorway comprising an elongated supporting means 
secured to a jamb of a doorway and including an elon 
gated knuckle having a plurality of cut away Sections 
spaced from each other along the length of said knuckle, 
a pair of hinge members, each of said hinge members 
comprising a hinge plate, a rib rigidly connected thereto 
and disposed at an angle thereto, a knuckle rigidly con 
nected to said rib and extending along the length thereof, 
a pintle rigidly connected to said knuckle and extending 
from an end thereof, said hinge members being spaced 
from each other and secured to said door, with the 
knuckles of said hinge members disposed in one of said 
cut away sections and being spaced from each other and 
with the pintles thereof extending in opposite directions 
and located in the ends of said first mentioned knuckle 
bounding said cut away section, the distance between the 
knuckles of said hinge members being at least as great as 
the length of one of said pintles, another member com 
prising a hinge plate, rib and knuckle connected together 
and secured to said door, with the knuckle thereof dis 
posed in the space between the ends of the knuckles of 
said pair of hinge members. 

4. The combination of a unitary member comprising a 
plurality of elongated rails connected to an elongated 
arcuate knuckle having a plurality of cut-away sections 
therein spaced from each other along the length thereof, 
said member secured to a jamb of a doorway, a door, 
and the improvement comprising a plurality of pairs of 
separate hinge members secured to said door, with each 
of said hinge members comprising a hinge plate mounted 
on said door, a rib integral with said plate, extending along 
the length thereof and disposed at an angle thereto, an 
arcuate knuckle integral with said rib, extending along 
the length thereof and spaced from said hinge plate and 
a pintle integral with said second mentioned arcuate 
knuckle and extending from one end thereof, said hinge 
members of each pair being spaced from each other, 
with the knuckles of each pair spaced from each other 
and located in one of said cut-away sections, the distance 
between adjacent ends of said knuckles of each of said 
pairs of hinge members being at least as great as the 
length of one of said pintles, with the respective pintles 
of each pair of said knuckles extending away from each 
other and in opposite directions from said knuckles and 
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located in openings at the ends of said first mentioned 
knuckle bounding said cut away section in which the 
knuckles of each pair of hinge members are located and 
means secured to said door and located in the space be 
tween each pair of knuckles, the ends of said means lo 
cated adjacent to the ends of a pair of said knuckles locat 
ed in a cut away section. 

5. The combination of a unitary member comprising 
a plurality of elongated rails connected to an elongated 
arcuate knuckle having a plurality of cut-away sections 
therein spaced from each other along the length thereof, 
said member secured to a jamb of a doorway, a door, and 
the improvement comprising a pair of hinge members 
secured to said door, with each of said hinge members 
comprising a hinge plate mounted on said door, a rib in 
tegral with said plate, extending along the length thereof 
and disposed at an angle thereto, an arcuate knuckle in 
tegral with said rib, extending along the length thereof 
and spaced from said hinge plate and a pintle integral 
with said second mentioned arcuate knuckle and extend 
ing from one end thereof, said hinge members being 
spaced from each other, with the knuckles thereof spaced 
from each other and located in one of said cut-away sec 
tions, the distance between adjacent ends of said knuckles 
of said hinge members being at least as great as the length 
of one of said pintles, with the respective pintles of 
said knuckles extending in opposite directions from said 
knuckles and located in openings at the ends of said first 
mentioned knuckle bounding said cut away section in 
which the knuckles of said hinge members are located, 
a third member secured to said door and comprising a 
hinge plate, rib and arcuate knuckle, with the last men 
tioned knuckle located in the space between the knuckles 
of said pair of hinge members and being in alignment 
therewith. 
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