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ABSTRACT
Access to a space is impeded by the generation of a
sticky foam from a tacky polymeric resin and a low
boiling solvent.
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STICKY FOAM
BACKGROUND OF THE INVENTION
The invention relates to a means for delaying, deny- 5
ing or impeding access to materials or spaces employing
a sticky foam. This sticky foam may be generat& from
a mixture of a tacky thermoplastic resin and a low boiling solvent. While thermoplastic materials have been
employed in foamed compositionsbefore, these compositions have been used for their structural or insulating
properties and, not being sticky, are not suitable for
access denial.
SUMMARY OF THE INVENTION
l5
In view of the above, it is an object of this invention
to provide a composition for prad~chlga thermoplastic
foam which is sticky.
It is a furher object of
invention to provide a 20
sticky themopias& foam
in den*&
or impeding access to protected materials or areas.
The invention compris= dissolving a tacky thermoplastic resin in a low boiling solvent under pressure.
Upon release to atmospheric pressure, the solvent vaporizes creating bubbles within the resin and thereby 25
generating a sticky foam. The properties of the foam
as
may be modified by adding such other
nucleating agents, surfactants, or fire retardants.
BRIEF DESCRIPTION OF THE DRAWINGS 30
In the accompanying drawings:
FIG. 1 is a partial cross-sectional view showing an
apparatus suitable for generating the sticky foam.
FIG. 2 is a cross-sectional view showing an apparatus
35
suitable for dispensing the sticky foam.
FIG. 3 is a graph showing the force, energy, and
power required to extract a rod From the sticky foam.
DESCRIPTION OF THE PREFERRED
EMBODIMENT
40
A composition of matter for the production of a
sticky foam may be prepared by dissolving a tacky
themo~lasticresin in a low boiling solvent under Pressure. When the pressure is released, the low boiling
solvent vaporizes and a sticky foam is generated.
45
that almost any viscous, tacky resin
It has been
is suitable for use in the composition. These resins are of
the type that are
used as
in pressure
sensitive adhesive formulations. The following resins
have been found to be suitable: a thermoplastic resin 50
comprising a blend of styrenehutadiene copolymer and
polyindene, a styrene-isoprene thermoplastic elastomer,
a polyterpene, an eiastomeric resin, and a polyisobutylene resin.
The low boiling solvent serves both to dissolve the 55
resin and to provide a gas for blowing the foam. Suithave boiiing points below
able solvents will
-20" C. and a vapor pressure of 4 Kg/cm2at 20" C. In
addition, the stability of the foam is enhanced by using
a solvent producing a gas which diffuses slowly 60
through the membrane which forms the wall of the
bubbles within the foam. The following low boiling
solvents have been found to be particularly suitable for
practicing this invention: dichlorodiffuoromethane,
methyl chloride, and dimethyl ether.
65
The addition of a nucleating agent promotes the formation of fine celled foam. It is thought that this is
because these agents provide sites for the heterogeneous
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nucleation of the blowing agent. F i e particle polyethylene, carbon black, fine particle silica, iind dissolved
carbon dioxide have been found to be particularly suitable for practicing this invention. In addition, these
nucleating agents have been found to reinforce the foam
by increasing the v k o s i t ~of the resin.
It has been found that the addition of other substances
may be appropriate to modify the characteristics of the
foam. The addition of fire retardant chemicals, such as
chlorinated parafin, imparts self-extinguishing properties to the foam. The addition of an organo-silicone
surfactant increases the foam stabdity by an order of
magnitude.
The foams are prepared by preblending the resin and
additives and placing in a suitable pressure container.
he solvent is added to the c o n ~ n eand
r it is sealed. If
carbon dioxide is used, it may be added to the container
at this point. The preblend is dissolved by slowly rotating the pressure container for 12 to 24 hours. Most
preblends
dissolve
rotating the container,
but longer times are required. The foam is generated
upon
or
of the container and
ing the contents to atmospheric pressure.
Shown in FIG. 1 in partial cross section is an a w a tus or system which is suitable for generating the sticky
foam. The sticky foam generating solution IS is contained within a vessel or reservoir portion 26. Above
the solution may be ullage 26 for solvent vapors or CO2
gas.
Pressurizing gas may be contained in pressurized gas
supply 10, and upon actuation of gas valve 14, gas flows
through gas conduit 12 into vessel 86. When the pressure within the vessel reaches a predetermined value,
burst valve 22 ruptures allowing the contents of vessel
16 to flow through solution conduit 20 to delivery orifice 24, and thence into the surrounding space, where
the foam is generated, or when reservoir portion 16 or
conduit portion 20 is ruptured the compositioa or solution 18 exudes through the ruDture and foam is generated.
Shown in FIG. 2 in a cross section is another form of
apparatus or system for generating sticky foam. The
fo,
generating composition 18 is contained within a
mpturable conduit or vessel 18, such as an aluminum
tube closed at its ends. Once again, reservoir or ullage
gas such as co2and
portion 26 contains
solvent vapors. The rupturable reservoir or conduit
portions may be of any appropriate length or configuration and may be disposed within the walls of an en-

-

closed space.
Any unauthorized attempt to gain entry to the enclosed space with the use of hand tools or small power

may
the
28
thereby
the
exuding of an engulfing sticky foam. This foam sticks to
the tools or the individual attempting to use them and
thus render both ineffective.
TABLE I
Shear Vise@
Temp

25 S ~ C - 1

"c.

pas

10

4.51

20
40

1.18

60

x lo4
x 104
2.28 x lo3
2.80 x lo2

7.2

First Normal
Stress Diff
Pa

x lo5
1.12 x id

3.6

1.7 x 104
8 x ld

Storage Shear
~ o d u l u s@ 0.2I-h
Pa
6.65 x 103
1.2 x lo3
4.63 x i d
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Same typical rheological properties of a sticky foam
resin are shown in Table I. For access denial application, an important parameter is the tenacity by which
the foam grips an intruder or his tools and the effort
required to free himself of this grip. Shown in FIG. 3
are the force, energy, and power required to extract a 1
inch diameter PTFE rod which has been inserted 4 inch
into the sticky foam at 70" F.
A design problem related to the rheological properties of the foam is influenced by the fact that the foamed
polymer has a higher viscosity than the unfoamed polymer while having a lower density. This means that if the
composition or solution foams in the conduit portion 20
prior to discharge, the desired flow rate may not be
achieved. T o ensure the desired flow rate a delivery
orifice 24 may be provided on the discharge end of the
solution conduit. This will tend to keep the solution
pressurized and unfoamed until it is discharged
- from the
brifice.
It has also been found that, as viscosity is dependent
upon temperature, the optimum delaying characteristics
of the foam may be exhibited between 32" F. and 125"F.
Through appropriate adjustments in the foam formulation, such as the utilization of elastomers with lower
glass points, this range may be altered. Through appropriate heating, cooling, or insulating means the sticky
foam may be delivered at such a temperature as to optimize its properties.
EXAMPLE I
Preblend A is prepared by first blending 30 parts of a
first chlorinated paraffin with 1.4 parts carbon black in
a ball mill.
Preblend B is prepared by heating Preblend A to
240f 10" F.and adding 1.4 parts of a silicone surfactant
and 10 parts chlorinated paraffin and mixing.
Preblend C is prepared by carefully heating 100 Parts
of a thermoplastic resin comprising a blend of styrene/butadiene copolymer and polyindene and adding Preblend B and mixing.
Preblend C is placed in a pressure vessel and 43 parts
of dichlorodifluoromethane are added. The vessel is
pressurized with CO2 gas to 160 psig before final mixing. This mixing is achieved by rotating the pressurized
vessel at a rate of from one to ten rpm for a period of
twenty-four hours.
When this mixture is dispensed through a 4 inch copper tubing it will form a sticky foam having a density of
1.8t0.3 lbs/ft3 and will have stabilitv such that the
foam will not show any volume decrease on standing
for one hour at 70"f 10" F.
EXAMPLE I1
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EXAMPLE I11
A sticky foam with a density of 1.8 lb/ft3 is prepared
in a manner similar to that of Example 1 using the f01lowing ingredients:
Thermoplastic resin
First chlorinated paraffin
Second chlorinated paraffin
surfactant
Dichlorodifluoromethane

100
10
30
1.4

parts

64

EXAMPLE IV
A sticky foam with a density of 20 lb/ft3 is prepared
in a manner similar to that of Example 1 using the following ingredients:
Elastomeric resin
Powdered polyethylene
Dimethyl ether

100
5
50

parts

EXAMPLE V
A sticky foam with a density of 5 lbs/ft3 is prepared in
a manner similar to that of Example I using the following ingredients:
Polyisobutylene resin
Elastomeric resin
Fine particle silica
Dichlorodifluoromethane

90
10

parts

s

50

35
EXAMPLE VI
A sticky foam with a density of 2.9 lb/ft3 is prepared
in a manner similar to that of Example I using the following ingredients:
40
Polyisobutylene resin
Fine particle silica
Dichloroditluoromethane

100
5

parts

40

45

EXAMPLE VII
A sticky foam with a density of 1.5 lb/ft3 is prepared
in a manner similar to that of Example I using the fol50 lowing ingredients:
Thermoplastic resin
First chlorinated paraffin
Second chlorinated paraffin
Silicone surfactant
Carbon black
Dichlorodifluoromethane

100
30
10
1.35

55
A sticky foam is prepared by heating 12 parts of a
1.35
styrene-isoprene thermoplastic elastomer to 260" f 10"
48
F. and slowly adding 88 parts of polyterpene in an intensive mixer. The hot mixture is poured into a pressure
~h~ following products are illustrative of those
vessel, and the vessel is agitated as the mixture cools. 60 which may be used in the above examples, but this is not
a solvent blend of 40 parts of dichlorodifluoromethto exclude the use of other products or to imply the
ane and 10 parts of methyl chloride is added to the
endorsement of any particular product.
pressure and the vessel is pressurized to 160 psig with
The first and second chlorinated paraffins may be
carbon dioxide. The contents are agitated by rolling in
Chlorowax 40 and Chlorowax 70 made by the Diamond
a manner similar to that described in Example I.
65 Shamrock Chemical Company or Unichlor 40-150 or
The sticky foam is generated by discharging the conUnichlor 70 L-190 made by Neville Chemical Company. The thermoplastic resin may be Stickvel P which
tents of the pressure vessel into the ambient surroundings.
is a styrenehutadiene copolymer and polyindene prod-

5

4,202,279

uct of the Velsicol Chemical Company. The thermoplastic elastomer may be Kraton 1107 which is a styrene-isoprene elastomer made by the Shell Chemical
Company. The elastomeric resin may be Vistanex
LM-MS made by the Exxon Chemical Company. The 5
polyisobutylene resin may be Polyvis 200 SH as marketed by the Cosden Chemical Company. The polyterpene may be Goodyear Rubber Company's Wingtack
10. The silicone surfactant may be L-550 made by the
Union Carbide Corporation or PFA-1660 made by the lo
General Electric Company. The carbon black may be
the Gabot Corporation's Vulcan XC-72R. The fine particle silica may be Silcron 6-100 as sold by GIidden
Pigments. The powdered polyethylene may be the Mi15
crothene FN-510product of the ICE Chemicals.
The various features and advantages of the invention
are thought to be clear from the foregoing description.
However, various other features and advantages not
specifically enumerated will undoubtedly occur to
those versed in the art, as likewise will many variations 20
and modifications of the preferred embodiment illustrated, all of which may be achieved without departing
from the spirit and scope of the invention as defined by
the following claims.
25
I claim:
1. System for impeding access to a space by attack
with individual hand tools to gain entry to the space
comprising in combination a reservoir portion containing a gas under pressure, a conduit portion communicating with said reservoir portion disposed to impede ac- 30
cess to the space, sticky foam generating composition of
high tenacity contained within the conduit portion, said
reservoir and communicating conduit portion together
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forming a closed system with impervious walls normally maintaining said composition in substantially liquid condition under pressure, the tenacious sticky foam
generating composition contained within the conduit
comprising a tacky polymeric resin intermixed with a
low boiling solvent and under pressure of said gas, rupture of a wall portion of said system effecting rapid
exuding of composition through said rupture and formation of a sticky hand-tool-engulfing foam of high
tenacity.
2. The means for impeding access of claim 1 wherein
the sticky foam generating composition further comprises an organo-silicone surfactant.
3. The means for impeding access of claim 1wherein
the sticky foam generating composition further comprises a fire retardant.
4. The means for impeding access of claim 3 wherein
the fire retardant is a chlorinated paraffm.
5. The means for impeding access of claim 1 wherein
the tacky polymeric resin is polyisobutylene, a mixture
comprising styrene/butadiene copolymer and polyindene, or a mixture comprising styrene/isoprene copolymer and polyterpene.
6. The means for impeding access of claim 1wherein
the low boiling solvent is dimethyl ether, dichlorodifluoromethane, or methyl chloride.
7. The means for impeding access of claim 1wherein
the sticky foam generating composition further comprises a nucleating agent.
8. The means for impeding access of claim 7 wherein
the nucleating agent is powdered polyethylene, fine
particle silica, carbon black, or carbon dioxide.
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