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[ 5 7] ABSTRACT 

A bullet-resistive door having a relatively thick heavy 
armor plate within the door interior, and a series of 
channel reinforcing ribs adhered to opposite faces of 
the armor plate to prevent it from buckling under its 
weight or door-slamming forces. The reinforcing chan 
nels also serve to locate and retain the outer door 
sheets in smooth, flat, non-wavy planes. 
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BULLET RESISTIVE noon 

SUMMARY OF THE INVENTION 

It is known 'to provide thick armor plate of hardened 
steel around vehicles ships, planes, and other similar 
structures. Apparently there have not previously been 
many attempts at providing thick armor plate within 
residential or commercial doors, such as in homes, 
apartments, hotels, elevators, motels or office build 
mgs. ' 

The present invention seeks to provide armor plate 
within the interior surface of a door. The plate is incor 
porated in the door in a sti?‘ened condition by means 
of elongated vertical channels welded or otherwise ad 
hered to the armor plate near the plate upper and lower 
edges. The channels act in tension as plate stiffeners 
and also as spacers for engagement with relatively thin 
ornamental sheets de?ning the ‘outer faces of the door. 
Preferably the channels are provided with outtumed 
?anges which engage ?atwise on the inner surfaces of 
the ornamental sheets to maintain the sheets in single 
?at planes without weaving or distorting. 

THE DRAWINGS 

FIG. 1 is an elevated view of a bullet-resistive door 
embodying the invention; > 
FIGS. 2 and 3 are enlarged fragmentary sectional 

views taken on lines 2-2 and 3-3, respectively, in 
FIG. I; . 

FIG. 4 is an enlarged fragmentary sectional view 
taken in the same direction as FIG. 3, but illustrating 
a modified form of the invention; 
FIG. 5 is a fragmentary sectional view taken in the 
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same direction as FIG. 2 but illustrating another modi- ' 
?cation of the invention; 

FIG. 6 is a fragmentary sectional view taken in the 
same direction as FIGS. 2 and 5, but illustrating a fur 
ther form of the invention; 
FIG. 7 is a fragmentary sectional view of a door of 

this invention having a bullet-resistant safety glass in 
corporated therein. 

THE DRAWINGS IN DETAIL 

FIG. 1 shows a bullet resistive door of the invention 
having an upper edge 12, a lower edge 14 and two side 
edges 16. The door interior is occupied by a thickened 
armor, plate 20 having a number of vertical reinforce 
ment rails or ribs 18 adhered to its opposite faces for 
stiffening the plate against buckling or bending in verti 
cal planes. As shown in FIG. 1, each rib 18 extends sub 
stantially the entire vertical dimension of the door from 
a point near the lower door edge 14 to a point near the 
upper door edge 12. Each rib is preferably welded to 
the armor plate near the door upper and lower edges. 

FIG. 2 illustrates the armor plate and stiffener ribs in 
greater detail. As there shown, the thickened steel plate 
20 is enclosed within and between two relatively thin 
ornamental sheets 22 and 24, also preferably formed of 
steel. Sheet 22 has its vertical edge 1.6a turned right an 
gularly to make a conventional interlocking connection 
at 26 with sheet 24. The other non-illustrated vertical 
edge of sheet 22 would be similarly turned to form an 
interlocking connection with sheet 24. As shown in 
FIG. 3, the upper and lower edges of the two ornamen 
tal sheets 22 and 24 may be joined together by means 
of a channel 28. 
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2 
Armor plate 20 is solid and relatively thick, on the 

order of 1k inch thick or greater, so that the plate is 
comparatively heavy. In a standard size door the armor 
plate may weigh on the order of 300 pounds. With such 
a heavy weight there is a tendency for the plate to bend 
in vertical planes normal to the plate faces. This bend 
ing tendency may be especially prevalent in large doors 
on the order of 8 .feet high, particularly while the door 
is in the process of swinging against a door stop. To pre 
vent such buckling or bending tendencies the armor 
plate is provided with a series of reinforcing rails or ribs 
18, shown in FIG. 2 as channels 30. 
Each channel 30 has its web wall 32 located ?atwise 

against the face of armor plate 20, and its leg walls 34 
extending right angularly from the web wall toward the 
ornamental sheet 22 or 24. Each leg wall has outturned 
?anges 36 extending parallel to the web wall for ?at 
wise engagement with the inner face of the respective 
sheet 22 or 24. 
As previously noted, each reinforcement channel 18 

extends substantially the entire vertical dimension of 
the armor plate. The cross-section of each channel is 
uniform along its full length so that ?anges 36 extend 
the full length of the channel for extensive engagement 
with sheet 22 or 24. Preferably each ?ange 36 is welded 
to the respective ornamental sheet 22 or 24'at regularly 
spaced points along the length of the channel, for ex 
ample on 4 inch centers. The aim is to provide multiple 
attachment points between each ?ange 36 and the or 
namental sheet for minimizing any weaving, distorting 
or oil-canning of the sheet. 

' Each channel 30 is preferably adhered to the armor 
plate 20 by means of two resistance welds 38 near the 
upper edge of the channel and two additional welds 40 
(FIG. 3) near the lower edge of the channel. The chan 
nel areas between upper welds 38 and lower welds 40 
are preferably not attached to armor plate 20. 
One reason for not attaching the intermediate por 

tions of each channel to the armor plate is to minimize 
the number of welds and thus the fabrication expense. 
The welding expense factor may be especially impor 
tant when armor plate 20 is formed of high carbon steel 
which is difficult to weld without preheating or post 
heating procedures. When the resistance weld opera 
tions are performed only in the zones near the upper 
and lower edges of the plate it is easier to provide con 
trolled supplemental heat necessary for slow cooling 
and avoidance of brittleness in the welded joints. 
A further reason for attaching the reinforcing chan 

nels to the armor plate 20 only at points near the chan 
nel upper and lower edges is to provide relatively long 
channel lengths in tension when bending forces are ap 
plied to the channels. Thus, a longer channel length in 
tension means more material in tension and a greater ' 
resistance to elongation or failure of the channel. If the 
channels were welded to the plate at closely spaced 
points the channels might have insufficient strength to 
resist local tension forces in the zones between welds. 

Leg walls 34 of the channels cooperate with web wall 
32 and the areas of the ornamental sheets between 
?anges 36 to form hollow rectangular box sections. 
Such box sections are relatively strong; thus the skin 
sheets 22 and 24 serve to enhance the structural rigid 
ity of the door even though such sheets may be rela 
tively thin, for example on the order of 0.03 inches. 
Each channel 30 preferably has a somewhat greater 
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wall thickness than the ornamental sheets, for example 
a wall thickness on the order vof 0.05 inches’. Channel 
walls 34 preferably extend at right angles to web wall 
32 for maximum resistance to bending strains. 

FIG. 4 

FIG. 4 illustrates a form of the invention wherein the 
armor plate is formed as a combined metal-rubber as 
sembly 20a. The assembly is similar to that shown in 
U.S. Pat. No. 2,318,301 issued May 4, 1943 to Eger. It 
comprises two relatively thin hardened steel sheets or 
plates 40 and 42 adhered to a vulcanizedrubber block 
44. Embedded within block 44 are transversely extend 
ing metal strips 46 acutely angled to the, plane of armor 
plate 28 for de?ection of bullets ?red in directions nor 

_ mal to the plate, i.e., horizontally in FIG. 4. According 
to the disclosure in U.S. Pat. No. 2,318,301, rubber 
block 44 would function as a resilient element to ab 
sorb at least some of the kinetic energy of the bullet. 

l have con?ned by experimental work to devices 
along the lines of present FIG. 2, i.e., to devices using 
a thickened armor plate 20. However, it is believed that 
the invention would also be applicable or useful with 
armor plate formed as shown in FIG. 4. Stiffening of 
the armor plate 20a could be achieved by means of full 
length spacer channels or ribs 18a constructed similarly 
to the corresponding ribs 18 shown in FIG. 2. 

FIG. 5 

FIG. 5 illustrates a bullet-resistive door wherein the 
armor plate 20b is formed as a composite metal 
ceramic assembly similar to that shown in U.S. Pat. No. 

' 3,592,943 issued on July 13, 1971 to E. W. l-Iauck, et 
al. As shown in FIG. 5 the armor plate consists of two 
aluminum channels 48 and 50 enclosing a ceramic 
plate 60. As described in U.S. Pat. No. 3,592,943, the 
ceramic and aluminum components can be adhered to 
gether with an epoxy cement. Similar epoxy cements 
can be used to adhere the aluminum channels 48 and 
50 to the stiffening elements 18. 

It will be understood that armor plate 20b has a width 
and height the same as that of the two ornamental 
sheets 22 and 24. Also, the number of strengthening 
channels 18 will be approximately the same as the num 
ber of channels employed in FIG. 1 embodiment; how 
ever the lesser weight of armor plate 20b (compared to 
plate 20) may enable a somewhat lesser number of re 
inforcement channels 18 to be employed in the FIG. 5 
structure. 

FIG. 6 

FIG. 6 shows a bullet-resistive door having an armor 
plate 20c formed as a metal-plastic laminate similar to 
the laminate shown in U.S. Pat. No. 2,399,184 issued 
to W. W. Heckert on Apr. 30, 1946. The laminate com 
prises two steel sheets 62 and 64 adhered to multiple 
plastic laminates 66. Alternate ones of the plastic lami 
nates have their ?bers elongated in crosswise directions 
for improved delamination resistance, as described in 
U.S. Pat. No. 2,399,184. The construction of FIG. 6 is 

. generally similar to the construction of FIGS. 4 and 5 
except for the makeup of the armor plate. 

I FIG. 7 

a FIG. 7 fragmentarily shows a door construction simi 
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4 
lar to that of FIG. 2 except that an opening is formed 
through the door for reception of a transparent bullet 
resistant glass 68. The opening in the door is framed by 
a peripheral frame member 70 of T-cross-section As 
shown in FIG. 7, the‘ peripheral frame 70 includes a 
?rst leg 72 extending normal to the plane of the 'door 
between sheets 22 and 24, and a second leg 74 extend 
ing ?atvvise on sheet 22. Frame 70 may be suitably se 
cured to sheets 22 and 24 by‘welding, rivets, adhesives, 
etc. , 

In fabrication of the FIG. 7 door the bullet-resistant 
transparent glass 68 is positioned against frame wall 74, 
after which a retainer frame element 76 is mounted on 
door sheet 24 to lock- glass 68. in place. Peripheral 
frame element 76 may be mounted on sheet 24 by 
means of epoxy cement (permanent mounting) or 
screws, not shown (removable mounting). The FIG. 7 
construction is similar to the FIG. 1 construction ex 
cept that certain ones of the stiffener ribs 18 must be 
shortened to enable formation of the glass-reception 
opening. 

FEATURES OF THE INVENTION 

A principal feature of this invention is the multiple 
reinforcement channels 30 adhered to the armor plate 
(20 or 20a or 20b or 200) to reinforce the armor plate 
against buckling or bowing in vertical planes. The stiff 
ener channels additionally provide attachment services 
for the facing sheets 22 and 24. The facing sheets are 
preferably attached to the channel flanges 36 at multi 
ple points therealong so that the facing sheets act as 
structural components even though they are relatively 
thin and ?exible when otherwise unsupported. 

ll'claim: - ' 

11. A bullet-resistive armored plate door comprising 
two relatively thin ornamental sheets de?ning the door 
outer faces; a solid relatively thick steel bullet resistive 
armor plate within the door interior in spaced relation 
to the ornamental sheets and extending substantially 
parallel thereto and substantially over the entire width 
of the door; and a plurality of pairs of parallel spacers, ' 
the spacers of each pair being arranged on opposing 
faces of the armor plate and each adhered to one of the 
opposing faces of the armor plate and the adjacent or 
namental sheet; each spacer consisting of a channel 
having a web-wall, two leg walls extending normal to 
the web wall and normal to the armor plate, and two 
?anges outtumed from each leg wall in parallelism with 
the web wall; each channel being positioned with its 
web wall facially engaged with the armor plate and with 
its outtumed ?anges facially adhered to the adjacent 
ornamental sheet; each of said channels being adhered 
to the armor plate solely by means of ‘welds in areas 
near the channel upper and lower edges; said channels 
extending substantially. the full vertical length of the 
armor plate and of the ornamental sheets; each of said 
channels being welded to its adjacent sheet and having 
a regular relatively uniform spacing across said sheet so 
that adjacent ones of the channel ?anges have approxi 
mately the same horizontal spacing. ' 

' * * ll‘ * II‘ 


