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This invention relates to targets and more particularly
to electrically scoring targets for use in practice with
rifles and machine guns.

Gne of the objects of this invention is the provision of
a target which is capable of being punctured by bullets
a large number of times without substantial damage so
that the target has an exceptionally long life.

Another object of this invention is to provide a target
s0 constructed and arranged as to eliminate the hazard
of deflected or ricocheting bullets.

Another object of this invention is to provide an elec-
trically scoring target which is not affected by humidity,
rain and cther influences of the weather.

4 further object of this invention is the provision of a
target which provides instantaneous indication of a hit at
a remote location.

A further and other object of this invention is the pro-
vision of a target in which hit detecticn is achieved with
uimost reliability and by the use of simple electrical cir-
cuit means.

A still further object of this invention is to provide a
target which is insensitive to and does not score upon gun
blast only.

Another and further object of the invention is the pro-
vision of a target characterized by light weight vet stable
when standing erect and supported only at its base.

Still another object of the invention is the provision of
a target which does not score erronecusly due to earth
or stones sprayed into the target caused by hits on the
ground near the target.

One feature of the invention includes an electrically
scoring target of laminated construction which comprises
a flexible, resilient rubber diaphragm. Cne side of the
diaphragm is in contact with a flexible layer of electrically
ccnductive material. The other side of said diaphragm
is in contact with one side of the layer of electrically
insulating material. Another layer of electrically conduc-
tive material is in contact with the other side of said
layer of insulating material.

For a better understanding of the present invention
together with other and further objects thereof reference
is made to the following description taken in connection
with the accompanying drawings in which:

Figure 1 is a cress sectional view of the target con-
struction;

Figure 2 is a sectional view of the target and showing
a builst partially penetrated through the target con-
struction; and

Figure 3 is a front view, partly in perspective, of the
target with the electrical scoring circuit connected to it.

Peferring now to the figures, numeral 12 identifies 2
layer of electrically conductive rubber hereinafter re-
ferred to as a diaphragm. Such rubber may be obtained
in sheeting from the United States Rubber Co., New
York, N. Y., as Compound M-8737, having a thickness
of 14s inch. The front surface of the rubber dia-
phragm is in contact with a metallic screen 11, such as
copper or bronze screening commonly employed for
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screen windows, On the rear side of the rubber dia-
phragm there is disposed and bonded thereto a layer of
electrically insulating material 13, preferably a plastic
mesh, such as window type screening available com-
mercially under the trade-name of “Saran” screening. A
thin layer of elecirically conductive material, such as a
thin sheet of aluminum or copper 14 is bonded to the
other side of the screening material 3. Layers 15 and
16 serve to impart mechanical strength to the target con-
struction and their particular constraction is not of great
significance, although in erder to obtain light weight and
to assure that a bullet will not lodge itself within the
target structure certain properties are necessary. Con-
sequently, layers 15 and 16 should be of light weight,
low resistance to penetration by a bullet, high mechanical
rigidity, and last but not least, substantially unaffected by
climatic and environmental conditions. Excellent results
have been obtained by constructing layer 13 of balsa wood
or of foamed plastic material, particularly foamed cellu-
lose-acetate or foamed polystyrene, backed by a thin
layer of copper or aluminum sheeting 16. Layers 11 to
16 are bonded to one another by using varicus com-
mercially available cements, such as compound EC-870
manufactured by the Minnesota Minning & Manufactur-
ing Co., Adhesive and Coatings Division, Detroit,
Michigan.

Rubber diaphragm 12 is resilient so that it tends to
reseal itself after a bullet has passed through. This self-
sealing action takes place primarily due to the adhesive
action between the particles of rubber and due to the
resiliency of rubber in stretching to let the bullet pass
through. The metallic screen 11 and the insulating screen
13 are bonded to the rubber diaphragm but since both
screens are flexible, they tend to yield and stretch in
unison with the rubber diaphragm 12 thereby keeping the
damage to the target upon penetration of a bullet toc a
minimum,

The metallic screen i1 in front of the target is provided
in order to lower the electrical resistivity of the rubber.
If connection to the conductive rubber is established near
the bottom of the target, as indicated in Figure 3, and a
hit is scored near the fcp of the target, a leng elecirical
circuit path exists between the point of connection and the
location of impact of the bullet. This high resistive path
is subject to large variations dus to the influences of
humidity, rain, mechanical configuration, etc. ¥n order
to lower the resistance of the conductive rubber, the elec-
trically conductive screen 11 is cemented upon the surface
of the rubber diaphragm 32 thereby establishing electrical
connection to the rubber over a very much larger area,
thus mainiaining the electrical resistance within well de-
fined and low limits, regardless of distance between bullet
impact and circuit connection to diaphragm. Whereas
the linear resistance of such a conductive rubber dia-
phragm measured by spacing two electrodes approxi-
mately one inch apart is in the order of several thousand
of ohms and may assume values of several megohms, by
virtue of the construction described heretofore this very
same resistance is lowered to values of 10 to 100 ohms.

The operation of the target can be visualized by refer-
ence to Figure 2. Upon impact and penetration of bullet
21 into the target construction, the metallic jacket of the
bullet establishes connection between the metallic screen
13, rubber diaphragm 12 and the metallic electrode 14
of the target. After a few hits have been scored within
this area, some screening may be missing but the target
is still operative because the rubber diaphragm 12 bends
in the direction of penetration of the bullet and thereby
establishes temporary connection with the metallic layer
14 as shown in Figure 2. Since the rubber diaphragm
12 has been transformed to a low resistance electrode,
sensing of the short circuit between layers 12 and 14 is
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accemplished by simple elecirical means well known to
those skilled in the art. After the bullet has passed
through the target, rubber diaphragm 12 tries to restore
itself to its original shape. By virtue of this flexible con-
struction it has been possible to score in excess of ten hits
per ten rounds of 0.30 caliber fired into an area of one
square inch.

Figure 3 shows a typical target mounted on a base 31
and connected to a remote scoring indicator 32 via con-
ductor 33 which is connected to screen 11 and via con-
ductor 34 which is connected to electrode I4. The scor-
ing circuit 32 by means of relays indicates whenever a
short circuit is obtained between conductive rubber 12
or screen 11 respectively and the metallic sheet 14.

It will be apparent that this target is completely un-
affected by mechanical vibraticn or by sound waves and
only the direct connection between conductive rubber 12
and metallic layer 14 will indicate a hit. Since the rub-
ber is elastic the target is “self-clearing” restoring itself
instantly to the original condition without leaving ex-
truded material extending in the direction of the bullet
path. It has been found that by applying the cement
which bonds the Saran screening 13 to the conductive
rubber 12 and to the metallic layer 14 in such a manner
that the interstices, that is, the open area of the screen,
is substantially filled with cement, the insulating space
between the two electrodes will not fill up with moisture
or rain, thus obtaining a target construction which is
unaffected by environmental conditions.

Good mechanical strength has been achieved by using
foamed cellulose-acetate 34 inch thick for the layer carry-
ing numeral 15. This material is characterized by high
structural strength, extremely low weight and impervious-
ness to water. Metallic layers 14 and 16 have been made
from aluminum, soft to one quarter hard, and % or 4o
inch thick. The softness of the metal appears significant
since the extruded area caused by a bullet passing through
decreases with the softness of the metallic material. As
an example, a four square foot target constructed in ac-
cordance with the above directions successfully withstood
3000 rounds of 0.30 caliber shell,

Compound M-8737 of U. S. Rubber Company men-
tioned in the foregoing specification is a conductive rub-
ber composition used for static electricity elimination.
Its approximate mechanical characteristics are: Specific
gravity 1.49; average tensile strength 2000 1bs./sq. inch;
average clongation 175 percent; durometer reading 8535,
These specifications are included herein primarily for in-
formational purposes and in no way are these data to be
construed as limiting factors since it will be obvious to
those skilled in the art that the flexible, resilient diaphragm
can be made subject to wide variations without departing
from the principle of the invention. Still further, it is
apparent that such a diaphragm may be constructed from
natural rubber, synthetic rubber, neoprene or other mate-
rials which exhibit characteristics similar to those de-
scribed above.

While there have been described and illustrated specific
embodiments of the invention, it will be obvious that
various changes and modifications may be made therein
without departing from the field of the invention which
should be limited only by the scope of the appended
claims.

What is claimed is:

1. An electrically scoring target of laminated construc-
tion which includes two spaced electrodes adapted to be
momentarily short-circuited by a bullet passing there-
through comprising; a first elecirode which includes a flex-
ible, resilient, electrically conductive, rubber diaphragm
tending to reseal itself after a bullet has passed there-
through; a flexible layer of metallic material in contact
with one side of said diaphragm to preduce an electrode
of substantially low electrical resistance which tends to
reseal itself by reducing the size of the bullet hole; a layer
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of electrically conductive material constituting the second
electrode spaced from said first elecirode; and a layer of
insulating material disposed between said electrodes to
establish electrical insulation therebetween.

2. An electrically scoring target of laminated construc-
tion which includes two spaced electrodes adapted to be
momentarily short-circuited by a bullet passing there-
through comprising; a first electrode which includes a flex-
ible, resilient, electrically conductive, rubber diaphragm
tending to reseal itself after a bullet has passed there-
through; a flexible layer of metallic material bonded to
one side of said diaphragm to produce an electrode of sub-
stantially low electrical resistance which tends to reseal
itself by reducing the size of the bullet hole; a layer of
electrically conductive material constituting the second
clectrode spaced from said first electrode; a flexible layer
of insulating material disposed between said electrodes to
establish electrical insulation therebetween; and said layer
of insulating material being bonded to both electrodes.

3. An electrically scoring target of laminated construc-
tion which includes two spaced electrodes adapted to be
momentarily short-circuited by a bullet passing there-
through comprising; a first electrode which includes a flex-
ible, resilient, electrically conductive, rubber diaphragm
tending to reseal itself after a bullet has passed there-
through; a flexible layer of metallic mesh material bonded
to one side of said diaphragm to produce together with
said diaphragm an electrode of substantially low electri-
cal resistance which tends to reseal itself by reducing the
size of the bullet hole; a layer of electrically conductive
material constituting the second electrode spaced from
said first electrode; a layer of flexible mesh made of elec-
trically insulating material disposed between said elec-
trodes to establish elecirical insulation therebetween; and
said layer of insulating material being bonded to both elec-
trodes.

4. An electrically scoring target of laminated construc-
tion which includes two spaced electrodes adapted to be
momentarily short-circuited by a bullet passing there-
through comprising; a first electrode which includes a flex-
ible, resilient, electrically conductive, rubber diaphragm
tending to reseal itself after a bullet has passed there-
through; a flexible layer of metallic mesh material bonded
to one side of said diaphragm to lower the electrical resist-
ance of said diaphragm thus producing an electrode of
substantially low electrical resistance which tends to re~
seal itself by reducing the size of the bullet hole; a layer
of electrically conductive material constituting the second
electrode spaced from said first electrode; a layer of flex-
ible mesh made of electrically insulating material disposed
between said electrodes to establish electrical insulation
therebetween; said layer of insulating material being
bonded to both electrodes; and the interstices of said mesh
of insulating material substantially filled with bonding
material.

5. An electrically scoring target of laminated construc-
tion which includes two spaced electrodes adapted to be
momentarily short-circuited by a bullet passing there-
through comprising; a first electrode which includes a flex-
ible, resilient, electrically conductive, rubber diaphragm
tending to reseal itself after a bullet has passed there-
through; a flexible layer of metallic mesh material bonded
to the bullet entering side of said diaphragm to lower
the electrical resistance of said diaphragm thus producing
a unitary electrode of substantially low electrical resist-
ance which tends to reseal itself by reducing the size of
the bullet hole; a layer of electrically conductive material
constituting the second electrode spaced rearward of said
first electrode; a layer of fexible mesh made of electrically
insulating material disposed between said electrodes to
establish electrical insulaticn therebetween; said layer of
insulating material being bonded to both electrodes; and
the interstices of said mesh of insulating material sub-
stantially filled with bonding material.

6, An electrically scoring target of laminated construc-
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tion which includes two spaced efectrodes adapted to be
momentarily short-circuited by a bullet passing there-
through comprising; a first electrede which includes a flex-
ible, resilient, electrically conductive, rubber diaphragm
tending to reseal itself after a bullet has passed there-
through; a flexible layer of metallic mesh material bonded
to the bullet entering side of said diaphragm to lower
the electrical resistance of said diaphragm thus producing
an electrode of substantially low electrical resistance
which tends to reseal itself by reducing the size of the
builet hele; a layer of electrically conductive material con-
stituting the second electrode spaced rearward of said first
electrode; a layer of flexible mesh made of electrically
insulating material disposed between said electrodes to
establish electrical insulation therebetween; said layer of
insulating material being bonded to both electrodes; the
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interstices of said mesh of insulating material substantiaily
filled with bonding material; said second electrode backed
by mechanical supporting means to impart strength to said
laminated target construction to render the target sub-
stantially rigid for standing erect; and a source of electri-
cal potential connected to said electrodes.
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