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(54) Title: BULLETPROOF CONSTRUCTION ELEMENT

(57) Abstract

The invention relates to the bulletproof
construction element, suitable in particular as
a metal opening filler for the construction
industry. This element is based on the use
of at least first layer (1) and second layer (2)
of different materials. The material used for
the first layer (1) on the side of the incoming
bullet, which has the function of spreading the
pressure caused by the impact of a bullet to
a larger area, is harder than 25 HRC, and the
second layer (2), having the hardness of 20 -
40 % of the first layer (1), is formed of at least
one panel (3) thinner than the first layer (1). At
least one panel (3) is made of another material
which absorbs and/or accumulates energy of the
impact mostly by a flexible deformation.
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Bulletproof construction element.

Technical field

The invetion concerns a bulletproof construction
element, in a particular a metal opening filler,

suitable in the construction industry.

Background of the invention

Until now, bulletproof elements known for use in
the construction industry, especially as construction’
opening fillers are based on materials which absorb the
energy of the oncoming bullet. This energy is usually
absorbed in such a way that there is no volume
deformation of the bulletproof material. Usually these
materials are special alloys.i Existing bulletproof
elements are composed of one or several layers of

materials absorbing energy.

Until now, two basic concepts have been used in
bulletproof frame constructions. In the first case,
a hollow space, created in the construction profile, is
filled with sufficiently strong material made of steel
alloys. In the second case, a massive belt, made of
special aluminium alloy, is integrated into the system

or is fixed onto it.

These bulletproof construction elements are
costly, because the material used is expensive, its
availability is limited, and its actual production is
relatively complicated. To attain the required safety,
the bulletproof construction element must be very
thick. This limits construction design, and further
considerations are necessary with respect to the large
mass of the used material, and the resulting extensive

weight of the entire construction element.
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Sumary of the invention

These disadvantages can be to a large extent
eliminated by using the bulletproof construction
element, suitable in particular as a metal opening
filler for the construction industry, according to this
invention. This element is based on the use of least
two layers of different materials. The material used
for the first layer on the side of the incoming bullet,
which has the function of spreading the pressure caused
by the impact of a bullet to a larger area, is harder
than 25 HRC. The second layer, having the hardness of
20 - 40% of the first 1layer, is formed of at least one
panel thinner than the first layer. At least one panel
of the second layer is made of another material which
absorbs and/or accumulates energy of the impact mostly
by a flexible deformation. The first layer can be made
of a ferrite harder than 45 HRC.

Between the first layer and the second layer,
there is at least one more secondary layer softer than
the material in the first layer and harder than the

material second layer.

In the case that there are more panels in the
second layer, at least one other material, which has
different characteristic of absorption and/or
accumulation of impact energy than the materials used

in panels of the second layer, is used.

The first layer can be composed of several

smaller segments.

Panels in the second layer can be made of
low-carbon steel or composed of layered materials form

fiberglass or carbon-based materials.

PCT/CZ95/00029
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The bulletproof construction element made
according to this invention is less expensive than
existing available products. The bulletproof resistance
can be increased by changing the thicknessof layers,
panels and secondary layers, in classes M1 to MS
according to DIN 52290. Another advantage of this
realization lies in its lower weight, and because of
the use different materials, more compilicated shapes
of construction elements can be produced. For example,
low-carbon steel, used for the second layer, is not
expensive, while its mechanical characteristics are
saticfactory, both for its use as a bulletproof
material, and its workability. Required characteristics
can be reached by combination and changes in the number
of secodary layers while conforming to eventual
requirements for certain outside dimensions of the
construction. In cases of uneven construction profiles,
smaller segments can be used in the first layer. Metal
opening fillers made this way do not disturb the

outside appearance.

Brief description of the drawings

The bulletproof construction element will be
described in more details on examples of a specific
realization of an opening filler. Cross-section of the
side view in Fig.1l. shows one possible realization of
this invention. Fig.2 and Fig.3 show cross-setion of
the side view of other possible variation of the
bulletproof element and Fig.3 show cross-setion of the
side view of else other possible variation of the

bulletproof element.

Detailed description of the preferred embodiments

The example of a bulletproof element for opening

filler consists of first layer 1 and second layer 2,
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made of different materials. The first layer 1
material, which is in the direction of the oncoming
impact, has the hardness of 35 HRC, and is 7 mm thick.
The second layer 2 has the hardness of 10 HRC, had

consists of four panels 3, each 1.2 mm thick. These

panels 3 are made of low-carbon steel sheet metal.

The first layer 1 causes enlargement of the area
transmitting energy onto the second layer 2. This
second layer 2 acts as a spring which accumulates
energy from an area several times larger than is the
cross-section area of the bullet. This way, the energy
of impact of the bullet on the second layer 2 of the

bulletproof element is several times smaller.

Another possible realization has a secondary
layer 4 made of a material in the hardness of 20 HRC,
inserted between the first 1 layer and second layer 2.
This design of the construction element showed better
bulletproof resistance according to DIN 52290 then the

one in the previous example.

Another possible realization has one insert 3
made of layered fiberglass material between the panels

3 and the second layer 2.

Another realization which is not included in this
drawing, the first layer 1 and a second layer 2 which

consist form only one profiled panel 3.

In one realization, not included in this drawing,
the first layer 1 of the bulletproof construction
element is composed of several smaller segments. This
type of design is suitable for example in using
sintered carbides, natural materials and materials with

similar characteristics.
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1 Besides the materials already mentioned, the
first layer 1 can be made of steel alloys, ceramics,
glass, special plastic, etc. Layer panels 3 of the
second layer 2 can be made of metal, layered material

5 on the basis of carbon fibers, the combination thereof,

etc.

Industrial applicability

10 The bulletproof construction element of this
technical design can be used particularly in the

construction industry as an opening filler.
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CLAIMS

1. The bulletproof construction element, suitable
in particular as a metal opening filler for the
construction industry, characterised in
that this element is based on the use of least first
layer (1) and second layer (2) of different materials,
the material used for the first layer (1) on the side
of the incoming bullet, which has the function of
spreading the pressure caused by the impact of a bullet
to a larger area, is harder than 25 HRC, and the second
layer (2), having the hardness of 20 - 40% of the first
layer (1), is formed of at least one panel (3) thinner
than the first layer (1), while at least one panel (3)
is made of another material which absorbs and/or
accumulates energy of the impact mostly by a flexible

deformation.

2. The bulletproof construction element according
toclaiml, characterised in that between
the first layer (1) and the second layer (2), there is
at least one more secondary layer (4) softer than the
material of the first layer (1) and harder then the
material of the panels (3) of the second layer (2).

3. The bulletproof construction element according
toclaim 1 or 2, characterised in that
between panels (3) of the second 1layer (2), the least
one other insert (5), which has different
characteristic of absorption and/or accumulation of
impact energy than the materials used in panels (3) of

the second layer (2), is used.
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4. The bulletproof construction element according
toclaiml, 2or 3, characterise d in that
the first layer (1) is composed of several smaller

segments.

5. The bulletproof construction element according
to claim 1, 2, 3 or 4, characterised in
that the panels (3) in the second layer (2) are be made
of low-carbon steel or composed of layered materials

form fiberglass or carbon-based materials.

6. The bulletproof construction element according
to claim 1, 2, 3, 4 or S, character ised in
that the first layer (1) is made of a ferrite harder
than 45 HRC.



11

PCT/CZ95/00029

Fig.1
Fig. 2
Fig.3

~ ;
T T T SRR BRI

NN NSRS\ NN NN N
\
<« ™M A wn ™M

WO 96/18078



INTERNATIONAL SEARCH REPORT

Ints  onal Application No

PCT/CZ 95/00029

A._CLASSIFICATIO UBJECT MATTER
IPC 6

N OF §
F41H5/04

According to Internatonal Patent Classification (IPC) or to both nauonal classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by clasuification symbois)

IPC 6 F41H

Documentauon searched other than minimum documentaton to the extent that such documnents are inciuded in the fields searched

Electronic data base consulted during the international search (name of data base and, where pracucal, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * | Citation of document, with indication, where appropnate, of the relevant passages

Relevant to claim No.

X DE,A,41 14 809 (KELLNER) 12 November 1992 1,2,4,5
see column 3, line 66 - column 4, line 51;
figure 2

X US,A,4 030 427 (GOLDSTEIN) 21 June 1977 - 1,4,5

see the whole document

Y US,A,2 249 629 (HOPKINS) 15 July 1941 1,5,6

see the whole document

Y FR,A,2 428 226 (INSTITUT FRANCO-ALLEMAND 1,5,6

1980
figures 1,3,4

DE RECHERCHES DE SAINT-LOUIS) 4 January
see page 3, line 20 - page 5, line 4;

A US,A,3 722 355 (KING) 27 March 1973 1

see column 3, line 35 - line 44

-/--

m Further documents are listed in the contunuation of box C.

Patent family members are listed in annex.

* Speaal categones of cited documents :

‘A" document defining the general state of the art which is not
considered to be of particular relevance

“E’ earlier document but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or
which is cited to establish the publicaton date of another
citation or other special reason (as specified)

‘0" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the pnonty date claimed

“T* later document published after the internatonal filing date
or prionty date and not in conflict with the icaton but
cited to understand the principle or theory underiying the
invention

“X* document of particular relevance; the claimed inventon
cannot be conaidered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
ments, such combination being obvious to a person skitled
in the art.

*&" document member of the same patent family

Date of the actual completion of the international scarch

11 April 1996

Date of mailing of the internatonal search report

25, 0496

Name and mailing address of the [SA
European Patent Office, P.B. 5813 Patentlasn 2
NL - 2280 HV Rijswik
Tel. (+ 31-70) 340-2040, Tx. 31 651 epo nl,
Fax (+31-70) 340-3016

Authorized officer

Giesen, M

Form PCT/ISA/110 (second sheet) (July 1992)

page 1 of 2




INTERNATIONAL SEARCH REPORT

Inter.  nal Applicaton No

PCT/CZ 95/00029

C{Contnuation) DOCUMENTS CONSIDERED TO BE RELEVANT

1985

Category ° | Citation of document, with indication, where appropnate, of the relevant passages Relevant to claim No,

A FR,A,2 461 232 (KRAUSS-MAFFEI AG.) 30 1,5,6
January 1981
see page 2, line 38 - page 4, line 11;
figures 1,2

A US,A,3 804 034 (STIGLICH) 16 April 1974 1,2
see column 2, line 33 - colum 6, line 8;
figure 1

A US,A,5 290 637 (SLINEY) 1 March 1994 1,2
see the whole document

A DE,B,11 13 399 (MAK MASCHINENBAU KIEL 3
GMBH.) 31 August 1961
see the whole document

A DE,C,42 34 369 (CLOUTH GUMMIWERKE AG.) 17 3
March 1994
see the whole document

A CH,A,81 920 (SCHAUMANN) 1 August 1919

A DE,A,43 10 737 (DEUTSCH-FRANZOSISCHES
FORSCHUNGSINSTITUT SAINT-LOUIS) 6 October
1994

A FR,A,2 106 939 (CREUSOT-LOIRE) 5 May 1972

A EP,A,0 142 042 (THYSSEN STAHL AG.) 22 May

Form PCT/ISA/210 (continuation of sacond sheat) (July 1992)

page 2 of 2




INTERNATIONAL SEARCH REPORT Int  snal Application No

tnfomacion on patent (Amily members PCT/CZ 95/00029
cited im search report i P member(s) i
DE-A-4114809 12-11-92 NONE
US-A-4030427 21-06-77 NoNe
US-A-2249629 15-07-41 one
FR-A-2428226 04-01-80 DE-A- 2851429  13-12-79
US-A-3722355 27-03-73 oNE
FR-A-2061232 0-01-81 DE-A- 2926815  15-01-81
US-A-3804034 16-04-74 NoNE
US-A-5200637 01-03-94 NoNE
pE-g-1113309 one
DE-C-4234369  17-03-94  EP-A- 0592821  20-04-94
JP-A- 6201298  19-07-94
Ch-a-s020 NoNe
DE-A-4310737 06-10-94  FR-A- 2703444 67-10-94
FR-A-2106939 05-05-72 DE-A- 2142360 27-04-72

SE-B- 369488 02-09-74
EP-A-142042 22-05-85 DE-A- 3340031 23-05-85
JP-A- 60116747 24-06-85
US-A- 4645720 24-02-87

Form PCT/ISA/210 (patant family annax) (July 1992)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

