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ABSTRACT OF THE DISCLOSURE 
A bullet trapping assembly in which the bullets are 

deflected by a panel formed by compound casting steel 
plates on a downwardly inclined top wall of a chamber 
into a water basin formed by the chamber. 

The present invention relates to improvements in bullet 
trapping assemblies for use in shooting ranges. More par 
ticularly, the invention relates to improvements in bullet 
deflecting and collecting components of bullet trapping 
assemblies. 

It is an important object of the present invention to 
provide a relatively simple and inexpensive but exception 
ally safe bullet trapping assembly which may be con 
structed in any desired size and which is useful in mili 
tary as well as in civilian shooting ranges. 
Another object of the invention is to provide a bullet 

trapping assembly which requires a minimum of main 
tenance and wherein, after having pierced or missed the 
target, each projectile is caused to ricochet in a prede 
termined direction without causing any damage to the 
structural components of the assembly and without rep 
resenting any danger to the persons using or operating 
the shooting range. 
A further object of the invention is to provide a bullet 

trapping assembly which can be used practically all year 
round, which can accommodate a year's supply or more 
of spent projectiles, and wherein such spent projectiles 
may be collected and removed in a very simple and time 
saving manner. 
An additional object of the invention is to provide a 

bullet trapping assembly wherein bullets reaching or en 
tering the actual trap cannot produce dust clouds to ob 
scure the vision of participants in target practice and 
wherein spent bullets can be caused to automatically ac 
cumulate in a predetermined area to facilitate their re 
moval from the trap. 
A concomitant object of the invention is to provide : 

a novel casing for the trap of a bullet trapping assembly 
and to construct the casing in such a way that all of its 
zones are readily accessible and that its chamber may be 
evacuated, cleaned and refilled in a time saving opera 
tion. 

Briefly stated, one feature of our invention resides in 
the provision of a bullet trapping assembly for use in pistol 
ranges, rifle ranges and other types of shooting ranges. 
This assembly comprises a casing having a chamber con 
taining a body of water or other suitable liquid filling the 
chamber to a level below the line of fire, a front opening 
provided in the chamber for entry of bullets, and a down 
wardly inclined top wall extending rearwardly of the front 
opening and making an acute angle with the line of fire 
so that a bullet penetrating through the front opening re 
bounds or richochets on the top wall and enters the body 
of liquid. In accordance with another feature of our in 
vention, the top wall preferably comprises a panel or 
liner consisting at least in part of hard metallic material, 
preferably two or more layers of compound steel includ 
ing a lowermost layer of relatively hard steel and a layer 
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adjacent to the lowermost layer and consisting of rela 
tively soft steel. The transition between such layers is 
preferably gradual so that the hardness of the intermedi 
ate zone varies gradually between the higher and the 
lower hardnesses. The bullets rebound at the underside of 
the lowermost layer and are caused to descend into the 
body of liquid to accumulate on the bottom wall of the casing. 
The novel features which are considered as charac 

teristic of the invention are set forth in particular in the 
appended claims. The improved bullet trapping assembly 
itself, however, both as to its construction and its mode 
of operation, together with additional features and ad 
vantages thereof, will be best understood upon perusal of 
the following detailed description of certain specific em 
bodiments with reference to the accompanying drawings, 
in which: 
FIG. 1 is a horizontal section through a bullet trapping 

assembly which embodies our invention; 
FIG. 2 is a vertical section as seen in the direction of 

arrows from the line II-II of FIG. 1; 
FIG. 3 is an enlarged fragmentary vertical section 

through a bulletproof liner or panel which may be 
utilized in the assembly of FIGS. 1 and 2; and 

FIG. 4 is a similar fragmentary section through a dif 
ferent liner. 

Referring to the drawings in detail, and first to FIGS. 
1 and 2, there is shown a bullet trapping assembly com 
prising a firing tunnel 1 which may comprise side walls 
consisting of concrete or the like and extends above the 
ground level shown at G. The actual bullet trap of the 
assembly comprises a casing or housing 2 defining a 
chamber 2A whose front opening 2a is located in the 
line of fire, i.e., in registry with the rear end of the tun 
nel 1, and whose lower part is filled with a supply 3 of 
water or other suitable liquid extending to a level 3a 
which is located below the line of fire and below the level 
of the ground G. In accordance with a very important 
feature of the present invention, the top wall of the cas 
ing 2 comprises a panel or liner 5 consisting of metallic 
material and having an exposed bottom surface which 
faces the body of liquid 3 and extends downwardly and 
rearwardly of the front opening 2a so that its rear end 
portion 5a terminates at or near to the liquid level 3a. 
As clearly shown in FIG. 2, the panel 5 extends across 
the entire line of fire but makes therewith a relatively 
Small acute angle so that any bullet passing through the 
tunnel 1 and piercing a target (not shown) which is 
placed across the rear end portion of the tunnel will travel 
through the front opening 2a and will impinge against 
the panel 5 to rebound into the liquid 3. The preferred 
composition of the panel 5 will be described in connec 
tion with FIGS. 3 and 4; it suffices to say here that this 
panel preferably consists of compound metal, most pref 
erably compound steel, and that at least the material ad 
jacent to the underside of the panel 5 consists of relatively 
hard metallic material which cannot be pierced or de 
formed by bullets, even by bullets fired from a high 
powered rifle or an analogous weapon. The body of liq 
uid 3 offers a considerable resistance to bullets 15 which 
rebound on the panel 5 so that such bullets rapidly lose 
speed and descend onto the downwardly and rearwardly 
inclined bottom wall 2b of the casing 2. The inclination 
of the bottom wall 2b may be such that at least some of 
the bullets 15 will tend to roll toward a depression or re 
cess 2c provided in the rearmost and lowermost portion 
of the bottom wall. This depression 2c accommodates a 
steel tray, a steel basket or a like receptacle 7 which may 
be withdrawn from time to time by means of a crane or 
the like to evacuate the bullets. The receptacle 7 may be 
withdrawn through an opening (not shown) in the top 
wall of the casing 2. Any bullets which fail to enter the 
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lepression 2c may be swept or otherwise forcibly ad 
anced into the receptacle 7 subsequent to evacuation of 
he liquid body 3. The side walls 2d, 2e and the bottom 
wall 2b will preferably consist of concrete or other mason 
y material. Also, the top wall of the casing 2 preferably 
comprises a roof layer 4 of concrete plates which serve 
as a means for Supporting the panel 5. The rearmost 
(lowermost) portion of the roof layer 4 is horizontal or 
nearly horizontal. The rear end of the firing tunnel is 
separated from the adjoining portions of the casing 2 by 
a series of elastic inserts or compensators 16 which can 
2xpand or contract to thus compensate for eventual dif 
ferences in expansion coefficients of materials of which 
the tunnel 1 and the adjoining portion of the casing 2 
consist. 
The bottom wall 2b of the casing 2 can be reached 

by personnel in charge through the front opening 2a and 
by using stairs 14 which lead from the ground level G to 
the upper part of the bottom wall. 

In accordance with another feature of our invention, 
the casing 2 may be made integral with a second casing 
6 which defines a second chamber 6A located directly 
behind the chamber 2A. This casing 6 has a top wall pro 
vided with a port hole 11 and a bottom wall provided 
with a sump 9. An overflow passage 10 connects the cham 
ber 2A, 6A at the liquid level 3a, and a second passage 
8 connects these chambers at the bottom level of the 
casing 2. An automatic pump 17 (indicated in FIG. 1 
by broken lines) is installed in the chamber 6A to pump 
liquid through the lower passage 8 whereby the liquid 
overflows through the upper passage 10 and is recirculated 
as long as the pump 11 remains in operation. A normal 
ly sealed outlet 12 allows for evacuation of liquid from 
the chambers 2A and 6A. The outlet 12 may also serve 
as an inlet for admission of a fresh supply of liquid. A 
Set of metallic stairs 13 is provided on a side wall of the 
casing 6 to facilitate access to the pump 11. 

Referring now to FIG. 3, there is shown a portion of 
a plate which may be utilized to form the entire or a por 
tion of the panel or liner 5 shown in FIG. 2. This plate 
comprises a relatively hard lower layer a and a relatively 
soft but tough upper layer b. The plate of FIG. 3 is pref 
ably formed by compound casting, for example, as dis 
closed in U.S. Patent No. 1,710,931 or in U.S. Patent No. 
3,237,908 to Harnisch et al., the latter patent being as 
signed to the assignee of the present application. There 
is an intermediate zone (not shown) which is disposed 
between the layers a and b, and the hardness of such in 
termediate zone preferably varies gradually between the 
hardness of the relatively hard layer a and the hardness of 
the relatively soft layer b. The intermediate zone may be 
relatively thick, 
The plate of FIG. 4 comprises a relatively soft median 

steel layer b which is sandwiched between two relatively 
hard outer steel layers a, Again, the plate of FIG. 4 
preferably comprises two relatively thick intermediate 
Zones each provided between the layer b and one of the 
outer layers a and each having a gradually varying hard 
ness. The lines separating the layers a and b of FIG. 3 or 
the layer b from the outer layers a of FIG. 4 are as 
Sumed to extend midway through the aforementioned in 
termediate zones. The panel or liner 5 of FIG. 2 may be 
assembled of two or more coplanar plates. 
A very important advantage of the casing 2 whose 

lower part constitutes a water basin and of the inclined 
panel 5 is that each bullet which has penetrated through 
the front opening 2a of the chamber 2A richochets or 
rebounds in a fully predictable way, namely, toward the 
liquid level 3a. In this way, the rear wall, the bottom 
wall 2b and the side walls 2d., 2e of the casing 2 are not 
damaged at all and the rebounding bullets constitute no 
danger to persons at the shooting range where the assem 
bly of our invention, is put to use. Also, spent bullets may 
be accumulated and removed in a very simple and time 
saving operation, 
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4. 
A further very important advantage of the bullet trap 

ping assembly shown in FIGS. 1 and 2 is that it may be 
erected and operated at a very low cost. Moreover, the 
length of intervals during which the assembly must be 
shut down for cleaning and removal of bullets is reduced 
beyond any expectations. The chamber 2A may be large 
enough to provide room for bullets accumulating during 
several months or during an entire year of target practice 
so that the liquid must be evacuated at infrequent inter 
vals, for example, once in a year. Heretofore known bul 
let trapping assemblies whose bullet traps are filled with 
sand must be shut down four to six times per year, and 
each such shutdown lasts for about three weeks so that 
the shooting range using such conventional assemblies 
is closed during one third of each year. The casing 2 of 
our invention can be emptied, cleaned and refilled with 
a fresh supply of liquid within less than 48 hours, i.e., 
the assembly shown in FIGS. 1 and 2 can be used prac 
tically all year around. The construction and maintenance 
of any reasonably large shooting range or target practice 
range invariably involves very high costs and, therefore, 
the possibility of utilizing the bullet trapping assemblies 
of a shooting range all year around brings about unex 
pectedly high savings in money and manpower. The sav 
ings achieved with the improved bullet trapping assembly 
are exceptionally high and the cleaning of its casing 2 
can be entrusted to a few persons without necessitating 
the use of any complicated and costly special equipment. 
As stated before, the cost involved in the maintenance of 
our assembly is negligible, and this is attributable (at 
least to a certain extent) to the fact that each bullet strik 
ing against the underside of the panel or liner 5 invariab 
ly rebounds into the supply of liquid 3 so that it cannot 
damage the bottom wall 2b or the upstanding walls of 
the casing. Repairs are infrequent and, when necessary, 
are not due to richocheting of bullets. 
We made the suprising discovery that a panel or liner 

which is produced by compound casting and which is in 
stalled in a manner as shown in FIG. 2 will have a life 
expectancy which exceeds several times the life expectan 
cy of other types of metallic liners. Even bullets fired 
from large-caliber rifles and using ammunition of high 
piercing power cannot penetrate the panel and each such 
bullet is properly deflected to descend into the body of 
liquid. Conventional hard steel plates having the same 
thickness as a plate of the type shown in FIGS. 3 or 4 
will be destroyed after short periods of use. The dura 
bility of a panel consisting of compound steel is attrib 
utable to the fact that its hard lower layer a can be 
made much harder than a steel plate which is hardened 
in accordance with other methods and that such harden 
ing of the layer a can be accomplished without risking 
the formation of cracks because the lower layer a is 
backed up by a relatively soft layer b. The aforemen 
tioned relatively thick intermediate zone between the 
softer layer b and each outer layer a also contributes to 
greater resistance of the panel. Such intermediate zone 
whose hardness varies gradually also prevents splitting 
of the compound panel, i.e., it prevents separation of 
the adjoining layers. 
As a rule, a bulletproof panel must have a hardness 

of at least 600 HIV. If such hardness is achieved by using 
a steel panel of uniform composition from one side to the 
other side thereof, the material of the panel is highly 
sensitive and overly brittle. On the other hand, if the 
material of the panel 5 were too soft, the bullets striking 
against its underside would form grooves, depressions 
and other unevennesses which would invariably lead to 
uncontrolled ricocheting of subsequently fired bullets with 
potential damage to the casing and danger to persons 
nearby. 
At this time, we prefer to make the panel 5 of a ma 

terial which is produced in a manner as described in con 
nection with FIG. 4 and which will not buckle during 
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hardening due to different expansion coefficients of its 
layers. - 

In many heretofore known bullet trapping assemblies, 
the chamber behind the target is filled with sand. When 
ever a bullet pierces the target and penetrates into the 
body of sand, it produces a dust cloud which penetrates 
through or around the target and is likely to obscure the 
vision of participants in target practice. The size of the 
dust cloud depends on the caliber of the bullet and on 
the condition of the sand trap. In many instances, the 
dust clouds are dense and large enough to necessitate 
length interruptions in target practice. Furthermore, if 
a bullet happens to strike a bullet which is already lodged 
in the body of sand, it will richochet back through the 
target to endanger the persons using the shooting range 
and/or to cause considerable damage to the casing. 
As mentioned hereinbefore, such conventional bullet 

trapping assemblies must be shut down for lengthy inter 
vals and at least four times per year so that their opera 
tion is not very economical. The need for lengthy shut 
downs for the purpose of cleaning will be readily ap 
preciated by bearing in mind that a sand trap may con 
tain several hundred cubic meters of sand so that the 
evacuation, sifting and refilling of sand invariably re 
quires several weeks. Also, the collection of bullets is 
more difficult than in the bullet trapping assembly of our 
invention. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can, by 
applying current knowledge, readily adapt it for various 
applications without omitting features which fairly con 
stitute essential characteristics of the generic and specific 
aspects of our contribution to the art and, therefore, such 
adaptations should and are intended to be comprehended 
within the meaning and range of equivalence of the fol. 
lowing claims. 
What is claimed as new and desired to be protected 

by Letters Patent is: 
1. A bullet trapping assembly, comprising a casing de 

fining a chamber containing a supply of liquid filling said 
chamber to a level below the line of fire, said chamber 
having a front opening for entry of bullets and said casing 
having a downwardly inclined top wall extending rear 
wardly of said front opening and making an acute angle 
with the line of fire so that a bullet penetrating through 
said front opening rebounds on said top wall and enters 
said supply of liquid, said top wall comprising a panel 
formed by at least one steel plate of the type formed by 
compound casting and having at least one relatively hard 
steel layer and a relatively soft but tough steel layer and an 
intermediate zone between said layers whose hardness 
varies gradually between that of said two layers, said 
hard layer forming the outer layer of said panel exposed 
to said bullets. 

2. A bullet trapping assembly as set forth in claim 1, 
wherein said casing comprises a bottom wall provided 
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with a depression arranged to accommodate bullets which 
drop onto said bottom wall. 

3. A bullet trapping assembly as set forth in claim 2, 
wherein said bottom wall is inclined downwardly toward 
said depression so that at least some bullets accumulat 
ing on said bottom wall tend to advance toward and into 
such depression. 

4. A bullet trapping assembly as set forth in claim 2, 
further comprising a receptacle removably accommodated 
in said depression to collect the bullets and to facilitate 
the evacuation of such bullets from said chamber. 

5. A bullet trapping assembly as set forth in claim 1, 
further comprising a firing tunnel extending forwardly 
of said front opening and deformable compensator means 
located between said tunnel and said casing in the region 
of said front opening to compensate for different expan 
sion of the materials of which said tunnel and the ad 
joining portion of the casing consist. 

6. A bullet trapping assembly as set forth in claim 1, 
wherein said top wall further comprises a roof layer of 
concrete and said panel is secured at the underside of 
said roof layer. 

7. A bullet trapping assembly as set forth in claim 1, 
wherein said steel plate includes a second hard outer steel 
layer and said relatively soft but tough steel layer is 
sandwiched therebetween and an additional intermediate 
Zone between said soft layer and said second outer layer 
having a hardness which varies gradually between that 
of the layers adjacent thereto. 
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