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KNOCK-DOWN METAL DOOR FRAME 

Theodore Z. Herr, Warren, Ohio, assignor to The Ameri 
can Welding and Manufacturing Company, Warreis, 
Ohio, a corporation of Ohio 

Application March 2, 1953, Serial No. 339,747 
4 Claims. (C. 139-46) 

The present invention relates generally to fabricated 
metal structures and is more particularly concerned with 
a novel knock-down door frame which does not tend to 
open or rack at its corners and is easily and quickly as 
sembled. This application is a continuation in part of 
my co-pending application Serial No. 267,621, filed Jan 
uary 22, 1952. 
Although fabricated sheet metal door frames are com 

paratively new in the building art, there has been con 
siderable development in this field because of the nu 
merous difficulties and problems which had to be over 
come to make these frames commercial. However, in 
spite of all the efforts, there are certain important de 
ficiencies and shortcomings which have persisted in fab 
ricated sheet metal door frames from the beginning in 
the face of a persistent and urgent demand for their re 
moval. One of these major problems has been to pro 
vide a frame which could be put together at the building 
site quickly and easily and which would not require any 
special skills and tools for its assembly. Another diffi 
culty with the prior art door frames has been their tend 
ency to come apart and to rack at their corners, partic 
ularly where the corners are of the generally preferred 
mitered type. Still other difficulties of the prior art door 
frames have been the fact that they require supplemen 
tary work in adition to that done in the rolling mill and 
that when they are assembled in the field, numerous 
screws and small parts are commonly required to secure 
the various parts together. 

By virtue of the present invention, as indicated above, 
these disadvantages, difficulties and shortcomings of the 
best prior art devices can now be overcome and elimi 
nated. Furthermore, the advantages of this invention 
can be obtained without increasing the cost of the manu 
facture of the door frames so that the total cost of such 
frames, including their manufacture, assembly and in 
stallation, may be substantially less than that of conven 
tional fabricated door frames presently in commercial 
use. As still another advantageous feature of this in 
vention, fabricated, sheet metal, knock-down, door 
frames can be made with mitered corners with positive 
means for aligning the front faces of the jambs and head 
ers being provided suitably as parts of elements of the 
basic assembly of this invention. 
Those skilled in the art will gain a more complete 

and better understanding of this invention upon con 
sideration of the detailed description set out below taken 
in conjunction with the drawings accompanying and 
forming a part of this specification, in which: 

Fig. 1 is a fragmentary, perspective view of a corner 
portion of a fabricated door frame embodying this in 
vention in a preferred form; 

Fig. 2 is a fragmentary, exploded perspective view of 
the door frame of Fig. 1, showing ends of the jamb mem 
ber and the header member; 

Fig. 3 is a fragmentary, vertical-sectional view taken 
on line 3-3 of Fig. 1; 
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2 
Fig. 4 is a perspective view of one of four gusset plates 

of the Fig. 1 assembly; 
Fig. 5 is a composite view showing in plan and in end 

elevation another type of gusset plate of this invention; 
Fig. 6 is a plan view of still another type of gusset 

plate of this invention; 
Fig. 7 is a bottom view of the end of the header show 

ing the embossed portions; 
Fig. 8 is an end view of the header shown in Fig. 7; 
Fig. 9 is a side view of the header shown in Fig. 7; 
Fig. 10 is an enlarged bottom view of the embossed 

portion shown in Fig. 7: 
Fig. 11 is a cross section of the embossed portion taken 

along 1-1 of Fig. 10; and 
Fig. 12 is a cross section of the embossed portion taken 

along 12-12 of Fig. 10. 
Briefly, a novel door frame embodying this invention 

comprises spaced upright jamb members, a header mem 
ber which engages and conects the upper portions of 
the jamb member and forms the top of the door frame, 
and means which connect the jamb members and the 
header together at the upper corners of the frame in a 
Substantially rack-proof rigid construction. The con 
necting means comprises gusset plates which engage and 
are fastened in each instance to the header member and 
to an adjacent upper portion of the jamb member. 
More particularly, and with reference especially to 

Fig. 1, a typical door frame F of this invention comprises a 
pair of elongated, generally channel-shaped, sheet-metal, 
jamb members 10 which are disposed upright. Members 
16 each have opposed inwardly-directed flange portions 12 
running their full lengths and at the upper ends of these 
jamb members a pair of spaced tapered tabs 14 are pro 
vided. Tabs 4 are secured to, preferably being formed 
with, the wabs of members 9 and the central portion 15 
of each web is disposed between tabs 4- and cut away 
to define a step for a purpose subsequently to be de 
scribed. Sides 7 of members 10 are formed at their 
upper ends at a 45° angle so that the flanges 12 extend 
substantially above tabs 4 and frame F will have mitered 
corners. The lower end portions of the jamb members 
are suitably square through flanges 12, sides 7 and the 
webs so that the frame may rest firmly on a floor or 
other supporting means. 

iFrame F also includes header member 20 which, like 
jamb members i9, is of sheet metal construction and is 
channel-shaped and provided with a pair of opposed, 
inwardly-turned, longitudinally-extending flanges 22. 
Header 20 also has parallel sides 23 and a web portion 
24 provided with slots 25 to receive tabs 14 of jambs 10, 
these tabs being bent over as indicated in Fig. 1 to lock 
the jamb members and the header together in an open 
proof, rigid construction. Central portion 27 of web 
24 is off-set below the outer portions of the web for 
receipt in the upper ends of the webs of jambs 10. The 
ends of web 24 are formed in a manner intended to fa 
cilitate fastening of the frame to adjacent wall and ceil 
ing structure, a T-shaped slot 29 being provided in a 
tongue 30 which projects into the upper ends of jamb 
i8. At each end of header 29, sides 23 are formed at 
a 45° angle to web 24 for engagement with the comple 
mentary portions of sides 7 of the jambs whereby closed 
mitered corners are produced when the header and 
jambs are fitted together. 

It is necessary, in some applications where the strains 
on the door frame are substantial, to emboss the ends of 
the web 24 as at 21 to stiffen the web where the tabs 14 
project through the slots 25. When enough strain is pres 
ent the web tends to bend and flex so that the miters open 
unless the webs are thus stiffened. The embossing 
strengthens the web 24 by providing portions which are 
at an angle to the plane of the web 24 as well as by work 
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hardening the metal at the end of the header. Figs. 7 
through 12 show the header embossed wherein the web 
does not extend substantially beyond the slots 25. How 
ever, in cases where the end of the web. extends beyond the 
slots 25 the embossing would not necessarily extend to 
the end of the web but would be located so. as to overlap 
a portion of the slot 25. . 
Jambs 10 and the header are secured together and the 
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mitered corners are held firmly against the tendency to 
open or rack by means of four gusset plates disposed at 
the corners of the frame. Thus, as shown in Fig. 1, four 
generally L-shaped gussef plates 35 each having a trans 
versely extending, web-like projection or buttress 36 
formed integrally therewith are welded to the inner faces 
of sides 23 and are received in the upper end of jambs 10 
and are engaged with the inner faces of sides 17. As 
shown in Fig. 4, this preferred form of gusset plate 35 
has flanges 39 and 40 to bear against the inside surfaces 
of flanges 12 and 22 and has flanges. 41 and 42 to bear 
against the inner surfaces of the jamb webs and web. 24, 
respectively. Buttress. 36 is disposed at substantially right 
angles, to the body of the gusset and in the assembly ex 
tends substantially tranversely of the header member, 
bearing along its lower edge against web. 24 and bearing 
along its upper length against the inner face of flange 22. 
By virtue of this buttress and the fact that in the preferred 
application of gusset plate 35, it is welded in place in the 
header at the factory for subsequent assembly with the 
jamb members at the building site, the alignment of the 
front faces of the jambs and the header of the door frames 
of this invention is much more readily accomplished than 
has heretofore been possible, the gussets serving as guides 
with the down standing leg in each instance being received 
in the upper end of the jamb channel and thereby locating 
the jamb precisely relative to the header. 

Another form of gusset plate serving to prevent rack 
ing or opening of the frame is generally L-shaped flanged 
plate 45 illustrated in the composite views of Fig. 5. Leg 
46 to be disposed horizontally, i.e., within a frame header, 
is provided with flanges 48 along its inner and outer sides 
to bear against opposing portions of the flange and the 
web of the header channel. Down standing leg 50 is not 
flanged but is dimensioned so that the inner and outer 
edges of the gusset in this portion will engage opposing 
portions of the flange and the web of the jamb member. 

Another form of gusset plate 52 of this invention is 
illustrated in Fig. 6 and in this instance the gusset consists 
essentially of a generally L-shaped metal plate. In as 
sembly, therefore, the edge portions of this plate pref 
erably and normally engage opposing edge portions of the 
flange and web of the header and of the jamb member. 

It will be understood from the foregoing description of 
these various gussets that by virtue of the presence of 
these members and the way in which they are formed, di 
mensioned and related to the header and jamb members, 
the new results and advantages of this invention are ob 
tained. Thus, for example, these gusset plates prevent 
any relative motion between the header member and the 
jamb members because of the snug fit of the gusset plates 
in both of these parts and because of the fact that the 
lower portion of the down standing leg of each gusset 
is below the center line of the radius of the swing of the 
jamb member. This applies to swing motion of the jamb 
member inwardly. Swing motion of the jamb member 
outwardly of the frame about the inner point of engage 
ment between the jamb member and the header is pre 
vented by engagement of the jamb member to the inner 
edge of the down standing gusset leg. This coupled with 
the fact that the jam member and the header are secured 
together by the tabs described above effectively prevents 
either racking or opening of the mitered corners. 

Having thus described the present invention, so that 
those skilled in the art may be able to gain a better under 
standing and practice the same, I state that what I desire 
to secure by Letters Patent is defined in what is claimed. 
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4. 
What is claimed is: 
1. A knock-down metal door frame comprising spaced, 

upright, generally channel-shaped jamb members having 
inwardly-directed flanges, a generally channel-shaped 
header member engaging and connecting the upper end 
portions of the jamb members and forming the top of the 
door frame, said header member also having inwardly 
directed flanges, and means connecting the jamb members 
and the header together at the upper corners of the frame 
in a substantially open-proof and rack-proof rigid con 
straction, said means comprising slots formed in each 
end portion of the header member, said end portions being 
embossed across said slots to provide added stiffness at said 
slots, projections formed at the upper end of each jamb 
member extending through said slots and locked in engage 
ment with said header member, generally l-shaped, 
spaced, gusset piates in said frame and engaging and fas 
tened in each instance to the header member and engaging 
an adjacent upper end portion of a jamb member, one leg 
of each said gusset plate having a side portion welded to 
an inner surface of the header member and the other leg 
thereof having a side portion engaging an inner surface 
portion of the adjacent jamb member, said gusset plates 
each having a web-like projection extending transversely 
of the frame and disposed between and abutting a portion 
of the flange of the header and a portion of the web 
thereof. 

2. A header assembly for a mitered-corner, knock 
down, metal door frame having positive means for pre 
venting racking and opening of the door frame and for 
aligning the header with jamb members during assembly 
of the frame comprising a generally channel-shaped header 
having upstanding side portions provided with inwardly 
directed, longitudinally-extending, opposed flanges con 
stituting an open upper side of the header to be disposed 
between and connected to two spaced jamb members to 
form the top of a door frame accessible from above 
through the opening defined by said opposed flanges, and 
four, generally L-shaped, flanged, gusset plates located at 
the four corner portions of the header and having one leg 
disposed within said header in each instance and secured 
to the header in abutting relation to both the said side 
portion and the said flange of said header and having the 
other leg projecting from the header at substantially right 
angles to the header centerline for receipt in an upper por 
tion of a jamb member in guiding and reinforcing engage 
ment with the latter. 

3. A header assembly for a mitered-corner, knock 
down, metal door frame having positive means for pre 
venting racking and opening of the door frame and for 
aligning the header with jamb members during assembly 
of the frame comprising a generally channel-shaped 
header having upstanding side portions provided with 
inwardly - directed, longitudinally - extending, opposed 
fianges constituting an open upper side of the header to 
be disposed between and connected to two spaced jamb 
members to form the top of a door frame accessible from 
above through the opening defined by said opposed 
flanges, and four, generally E-shaped, flanged, gusset. 
plates located at the four corner portions of the header 
and having a first leg disposed within said header in each 
instance and secured to the header in abutting relation 
to both the said side portion and the said flange of said 
header and having a second leg projecting from the 
header at substantially right angles to the header center-. 
line for receipt in an upper portion of a jamb member 
in guiding and reinforcing engagement with the latter, 
said gusset plates each having a flange on said second leg 
for engagement with a jamb member and having opposed 
flanges on the first leg to engage opposed surfaces of the 
header adjacent to said header side portion. 

4. A knock-down, metal door frame having positive 
means for preventing racking and opening of the door 
frame and for aligning the header with jamb members 
during assembly of the frame comprising spaced, upright, 
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generally channel-shaped jamb members having inwardly 
directed flanges, a generally channel-shaped header en 
gaging and connecting the upper end portions of the jamb 
members and forming the top of the door frame, said 
header having upstanding side portions provided with in 
wardly-directed, longitudinally-extending, opposed flanges 
constituting an open upper side of the header whereby the 
top of the door frame is accessible from above through 
the opening defined by said opposed flanges, and four, 
generally L-shaped, flanged, gusset plates located at the 
four corner portions of the header and having one leg dis 
posed within said header in each instance and secured to 
the header in abutting relation to both the said side por 

6 
tion and the said flange of said header and having the 
other leg projecting from the header at substantially right 
angles to the header centerline for receipt in an upper 
portion of a jamb member in guiding and reinforcing en 

5 gagement with the latter. 
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