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The present invention pertains to a novel bul 
let and Spatter proof grid designed to cover a 
Ventilation opening in an armored structure such 
as a combat tank. The opening may be in a hori 
ZOntal, Vertical or intermediate plane. Many of 
the combat tanks now in use have the ventilating 
Opening disposed horizontally in the top and 
therefore exposed to fire from above. Protection 
of Such an opening as well as a vertical opening 
is extremely important. 
The object of this invention is to provide a grid 

adapted to dissipate the force of a bullet or its 
Spatter, as well as explosive waves, without per 
mitting them to enter the enclosure. Another ob 
ject of the invention is to avoid serious obstruction 
to the air stream notwithstanding the obstruction 
necessarily imposed by the grid elements. These 
objects are accomplished by the use of a series of 
parallel grid bars having a unique configuration. 
In general, each bar is formed with an outwardly 
directed concave surface and with inwardly con 
verging lateral faces extending therefrom. Bullet, 
Spatter from a lateral face is received in the con 
cave face of the next inner bar and thus directed 
OutWardly. Direct hits are stopped by the con 
cave faces, and the series of bars are arranged 
in staggered relation to prevent entry of an an 
gular hit. The edges of the bars, along the cor 
Cave faces, are rounded; and the combination of 
rounded edges and flat lateral faces of adjacent 
bars forms an efficient air flow path. 
An illustrative embodiment of the invention is 

disclosed in the following description and in the 
accompanying drawing in which: 

Figure 1 is a plan view, and 
Figure 2 is a section on the line 2-2 of Figure 1. 
The numeral indicates a portion of an armored 

structure such as the top of a combat tank. The 
structure is formed with an opening 2 for admis 
Sion of air. In the opening is mounted a frame 
3 of a grid designed to admit air and afford pro 
tection from bullets, fragmentation and explosion 
WaWes. 
The grid structure constituting the invention 

consists of a series of parallel bars so shaped and 
arranged as to accomplish the aforementioned ob 
ject and also admit air through an efficient path. 
The first or outer series consists of a number of 
Spaced parallel bars 4 lying between two parallel 
surfaces. Thus, the surface containing the upper 
edges of the bars is parallel to a surface passed 
through corresponding points of the respective 
bars or the surface containing the inner edges. 
One of the characteristics of each bar is that it 
presents a concave surface 5 facing outwardly. 
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The term is used in its broad Sense and is not lim 
ited to a curved Surface. Actually the outer sur 
face in dihedral, but the important characteristic 
is that it forms a pocket facing OutWardly in the 
nature of a concave surface. The side walls 6 of 
each bar converge inwardly to a point 7, and 
the concave Surfaces 5 are continued at the edges 
as convex surfaces 8 merging into the lateral 
faces 6. 
A second series of somewhat similar bars O is 

provided inward of the first series, with its mem 
bers alternating with those of the first series to 
obstruct the spaces between the members of 
the first series. Each bar O has an outwardly 
facing concave surface 2 and inwardly converg 
ing lateral faces 3. The bars to are of less depth 
than the bars 4. The concave surface 2 of each 
bar 0 is continued at each edge as a convex sur 
face 4 merging with the adjacent lateral face 3. 
A third series of bars 5 is mounted directly 

behind the bars 4. Each bar 5 also has a concave 
outward face f6 with rounded or convex longitu 
dinal edges 7. The lateral faces 8, however, 
preferably diverge inwardly in a manner to inter 
cept prolongations or extensions of the faces f3 
of the adjacent bars 0. 

In examining the path of bullet Spatter in the 
grid, it will be borne in mind that spatter travels 
along a surface struck thereby and is not ordi 
narily reflected angularly therefrom. A bullet or 
spatter striking any of the concave faces is ob 
viously thrown outward of the grid. Spatter from 
the faces 2 thrown against the lateral faces 6 
is redirected against the surfaces f6 and thence 

5 outward. Spatter striking a lateral Surface 3 
and then directed inwardly is arrested by the in 
tercepting surface 8. Such spatter, beforestrik 
ing the face 3, originates in a concave Surface 
6 and has spent Substantially all its energy im 

mediately on striking the surface 8. 
The staggered relation of the bars 0 to the bars 

4 and 5, in conjunction with the sloping lateral 
faces and the rounded edges, forms a compara 
tively efficient air flow path as indicated by the 
numeral 9 in Figure 2. It is now evident that 
the described configuration and arrangement of 
the bars does not materially obstruct the flow of 
air while, nevertheless, affording complete protec 
tion against bullet and spatter in the manner 
already described. 
The construction is also a shield against explo 

sion waves. These waves, if detrimental, travel 
with a velocity exceeding that of Sound. At such 
velocities they are not reflected from surfaces in 
the usual manner but rather travel along such 
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surfaces after the fashion of bullet spatter and 
are dissipated in like manner before entering the 
enclosure. 
While specific embodiments of the invention 

have been shown and been described, it will be 
understood that various alterations may be made 
without departure from the spirit of the inven 
tion as indicated by the appended claims. 
What cairn is: 
1. A bullet-proof grid comprising an open 

frame member, a series of spaced parallel bars 
Secured in said member, a second series of bars 
parallel to the first Series and displaced inwardly 
therefrom and alternating therewith, each bar 
having an OutWardly facing concave Surface and 
a pair of inwardly converging lateral faces. 

2. A bullet-proof grid comprising an open 
frame member, a series of Spaced parallel bars 
Secured in Said member, a Second Series of bars 
parallel to the first Series and displaced inwardly 
therefrom and alternating therewith, each bar 
having an Outwardly facing concave surface and 
a pair of in Wardly converging lateral faces, and a 
third series of bars disposed directly inward of 
the first series and having outwardly facing 
concave Surfaces. 

3. A bullet-proof grid comprising an open 
frame member, a Series of Spaced parallel bars 
Secured in Said member, a Second Series of bars 
parallel to the first series and displaced inwardly 
therefrom and alternating therewith, each bar 
having an Outwardly facing concave surface and 
a pair of in Wardly converging lateral faces, and a 
third series of bars disposed directly inward of 
the first Series and having outwardly facing con 
cave Surfaces and inwardly diverging lateral faces 
Substantially parallel to the lateral faces of the 
Second Series and intercepting the prolonged 
planes of the last named faces. 

4. A bullet-proof grid comprising an open 
frame member, a series of spaced parallel bars 
Secured in Said member, a Second series of bars 
parallel to the first series and displaced inwardly 
therefrom and alternating therewith, each bar 
having an outwardly facing concave surface and 
a pair of in Wardly converging lateral faces, the 
lateral faces of the first series being wider than 
those of the Second series. 

5. A bullet-proof grid comprising an open 
frame member, a series of spaced parallel bars 
Secured in Said member, a second series of bars 
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parallel to the first series and displaced inwardly 
therefrom and alternating therewith, each bar 
having an outwardly facing concave Surface and 
a pair of inwardly converging lateral faces, the 
lateral faces of the first series being wider than 
those of the Second Series, a third Series of bars 
disposed directly inward of the first Series and 
having outwardly facing concave surfaces. 

6. A bullet-proof grid comprising an open 
frame member, a series of spaced parallel bars 
Secured in Said member, a Second Series of bars 
parallel to the first series and displaced inwardly 
therefrom and alternating therewith, each bar 
having an outwardly facing concave Surface and 
a pair of inwardly converging lateral faces, the 
lateral faces of the first series being wider than 
those of the Second Series, a third Series of bars 
disposed directly inward of the first Series and 
having outwardly facing concave surfaces and 
inwardly diverging lateral faces substantially 
parallel to the lateral faces of the Second series 
and intercepting the prolonged planes of the last 
named faces. 

7. A bullet-proof grid comprising an open 
frame member, a series of spaced parallel bars 
Secured in Said member, a second series of bars 
parallel to the first series and displaced inwardly 
therefrom and alternating therewith, each bar 
having an outwardly facing concave surface and 
a pair of inwardly converging lateral faces, each 
bar having convex longitudinal surfaces joining 
the edges of its concave Surface to the respective 
lateral faces. 

8. A bullet-proof grid comprising an open 
frame member, a series of spaced parallel bars 
secured in said member, a second series of bars 
parallel to the first series and displaced inwardly 
therefrom and alternating therewith, each bar 
having an outwardly facing concave Surface and 
a pair of inwardly converging lateral faces, and 
a third series of bars disposed directly inward of 
the first series and having OutWardly facing con 
cave Surfaces and inwardly diverging lateral faces 
Substantially parallel to the lateral faces of the 
Second series and intercepting the prolonged 
planes of the last named faces, each bar having 
convex longitudinal Surfaces joining the edges of 
its concave surface to the respective lateral faces. 

VICTOR. R. ABRAMS. 
WALTER, W. KENNEDY. 


