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Description
FIELD OF THE INVENTION

[0001] The invention relates to building blocks and
more particularly to a building block assembly comprising
a block body and an adhesive layer adhered to the block
body and formed of hydrophobic material having a higher
viscosity. A toy having the properties of building block
and clay is generated by means of the building block
assembly.

BACKGROUND OF THE INVENTION

[0002] A variety of clay toys have been developed
since the 20th century. Some of these clay toys were
invented by their clay properties. Some of which are wa-
ter-based, oil-based, non-drying, quick-drying, heavy,
light, jumping, transparent. Some clay toys are invented
by their appearance. Some of which are transparent,
temperature-changing, luminous, and fluorescent colors.
There are also some clay toys that are not clay them-
selves, but need to be made by the hands to form clay.
Even some clay toys are just a concept. They do not look
like clay, but they have the characteristics of being mold-
able by clay. There are also some clay toys. It was in-
vented by incorporating the concept of some daily ne-
cessities. Patent document WO2017/117816 A1 relates
to a building block having a silicone adhesive layer.

[0003] Nowadays,the marketofbuildingblock toys has
reached its limit. Most building block toys are composed
of a convex surface and a groove surface. Only a small
number of building block toys do not have any tenons.
These blocks not having any tenons are made of water-
based resin. Water is used to make the resin surface
sticky and the building blocks are glued together. This is
aspecial way to play, butit has an obvious disadvantage,
thatis, itis difficult to separate after drying. The structure
of the resin has been destroyed after being wetted with
water so that the effect of repeated watering is not better
thanthe first watering. Thus, itdoes not have the reusable
characteristics of building blocks, and it is also glued to
the building blocks with double-sided tape. It is possible
of making a building block toy without any tenons, but it
is also the same problem as the building blocks com-
posed of water-based resin. After the two building blocks
are glued together, it is difficult to separate them, and
thereis noway toreuse them. Anothernon-tenon building
block toy uses magnets to connect two building blocks
together. This kind of building blocks made of magnets
is not easy to break and can be reused. It fully conforms
to the characteristics and value of building blocks, but
the manufacturing cost is high, and the volume is not
easy to control at will so that the price is often higher.
Another method is to coat the surface of the two building
blocks with liquid resin. After drying, the two building
blocks will be fastened by the resin. The force generated
between the two blocks sticks them together, and be-
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cause the force is not strong, the blocks can be disas-
sembled and re-bonded, but because of this, the blocks
will be separated soon after they are bonded, which is a
great disadvantage for a building block toy. Therefore,
although the market of building block toys is very satu-
rated, the building blocks without any tenons are not pop-
ular in all aspects, and there are many defects so that
there is no breakthrough in all aspects.

[0004] The direct use of high viscosity polymers has
been very mature in many fields. The most commonly
used field is the adhesive part. Others are related to bi-
ology and medical treatment, but only a few parts are
applied. For chemical toys, due to age restrictions, chem-
ical toys rarely use high viscosity polymers directly to
make toys. Most of them are clay toys, and most of them
are water-based, high viscosity molecules. Hydrophobic
and highly viscous polymers are very few. Not only that,
environmental protection awareness has become higher
and higher in recent years. There are many restrictions,
and itis difficult to make other breakthroughs, so that this
has always been a very challenging field

[0005] Thus, the need for improvement still exists.

SUMMARY OF THE INVENTION

[0006] It is therefore a first object of the invention to
provide a building block assembly comprising a block
body and an adhesive layer adhered to the block body
and formed of hydrophobic material having a higher vis-
cosity.

[0007] Itis a second object of the invention to provide
a building block assembly which forms a building block
without tenon. A high viscosity, high polymer block body
is used on a building block. Next, size of ethylene vinyl
acetate (EVA) block body is changed. As a result, a toy
having the properties of building block and clay is gen-
erated.

[0008] It is a third object of the invention to provide a
building block assembly which can be squeezed,
pressed, assembled, adhered so that a kid has a great
fun by working on it.

[0009] Itis a fourth object of the invention to provide a
building block assembly which can have any color or be
colorful. The building block assembly can be any shape
such as cube, parallelepiped, circle, or triangle. Length,
width and height of the building block assembly can any
sizes.

[0010] For achieving above and other objects, there is
further provided a building block assembly comprising a
block body formed of soft material; and an adhesive layer
adhered to the block body and formed of hydrophobic
material having a higher viscosity wherein the adhesive
layer comprises 20wt% - 50wt% of rubber mixture and
50wt% - 80wt% of high polymer resin mixed together;
wherein the rubber mixture comprises rubber, softening
agent and filler; and wherein the high polymer resin uses
polyisobutylene (PIB) having a heavy molecular weight.
[0011] Preferably, the block body formed of ethylene
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vinyl acetate (EVA).

[0012] Preferably, the rubber has 30wt% - 50wt% of
butyl rubber; the softening agent has 15wt% - 40wt% of
polybutene (PB) having a light molecular weight; and the
filler has 30wt% - 50wt% of the rubber mixture; and silicon
dioxide (SiO,), aluminium hydroxide (Al(OH),), calcium
carbonate (CaCQs), or a combination thereof is selected
as the filler.

[0013] The above and other objects, features and ad-
vantages of the invention will become apparent from the
following detailed description taken with the accompany-
ing drawings

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

FIG. 1is asectional view of a building block assembly
of the invention; and

FIG. 2 is a detailed view of the area in circle A of
FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

[0015] The invention provides a building block assem-
bly which forms a building block without tenon. A high
viscosity, high polymer block body is used on a building
block. Next, size of ethylene vinyl acetate (EVA) block
body is changed. As a result, a toy having the properties
of building block and clay is generated.

[0016] Referring to FIGS. 1 to 2, a building block as-
sembly according to a first embodiment of the invention
comprises a block body 10 formed of EVA, and an ad-
hesive layer 20 adhered to the block body 10 and formed
of hydrophobic material having a higher viscosity. The
adhesive layer 20 comprises 20wt% - 50wt% of rubber
mixture and 50wt% - 80wt% of high polymer resin mixed
together. The rubber mixture comprises rubber, soften-
ing agent and filler. The high polymer resin uses
polyisobutylene (PIB) having a heavy molecular weight.
[0017] In the first embodiment of the building block as-
sembly, the rubber has 30wt% - 50wt% of butyl rubber;
the softening agent has 15wt% - 40wt% of polybutene
(PB) having a light molecular weight; and the filler has
30wt% - 50wt% of the rubber mixture. Silicon dioxide
(SiO,), aluminium hydroxide (Al(OH),), calcium carbon-
ate (CaCOs), or a combination thereof is selected as the
filler.

[0018] Referring to FIGS. 1 to 2, a building block as-
sembly according to a second embodiment of the inven-
tion comprises a block body 10 formed of soft material
and an adhesive layer 20 adhered to the block body 10
and formed of hydrophobic material having a higher vis-
cosity. The adhesive layer 20 comprises 20wt% - 50wt%
of rubber mixture and 50wt% - 80wt% of high polymer
resin mixed together. The rubber mixture comprises rub-
ber, softening agent and filler. The high polymer resin
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uses polyisobutylene (PIB) having a heavy molecular
weight.

[0019] Inthe second embodiment of the building block
assembly, the rubber has 30wt% - 50wt% of butyl rubber;
the softening agent has 15wt% - 40wt% of polybutene
(PB) having a light molecular weight; and the filler has
30wt% - 50wt% of the rubber mixture. Silicon dioxide
(SiOy), aluminium hydroxide (Al(OH)3), calcium carbon-
ate (CaCOs), or a combination thereof is selected as the
filler.

[0020] The adhesive layer 20 is formed by mixing the
rubber mixture and the high polymer resin. The rubber
mixture comprises the following compositions: rubber
such as (isobutylene isoprene rubber (lIR)) which is a
synthetic rubber comprising a copolymer of isobutylene
and small amount of isoprene; softening agent such as
polybutylene (PB) having a light molecular weight; and
filter such as silicon dioxide (Sig5), aluminium hydroxide
(Al(OH)3) or calcium carbonate (CaCos).

[0021] Butyl rubber is the main composition of the vis-
cous adhesive layer 20 having a heavy molecular weight.
Butyl rubber has excellent chemical property and high
resistance to heat. Butyl rubber is gas-proof and water-
proof. Polybutene having a light molecular weight is add
to butyl rubber for softening purpose because rubber of
butyl rubber is not subject to work. Viscosity of rubber is
increased due to the addition of softening agent. For over-
coming the viscosity problem, filler is further added. As
aresult, viscosity of rubber is decreased to a degree that
it is not sticky to the hand. The rubber mixture comprises
30wt% - 50wt% of rubber, 15wt% - 40wt% of softening
agent, and 30wt% - 50wt% of filler and the above com-
positions are mixed at 80°C.

[0022] The used high polymer resin is polyisobutylene
(PIB) having a heavy molecular weight. It is saturated,
linear high polymer and is hydrophobic. Thus, different
rubbers such as styrene butadiene rubber (SBR) or nat-
ural rubber can be mixed with PIB to increase its resist-
ance to aging and weathering. Viscosity of material is
increased due to the addition of PIB. The invention uti-
lizes this feature to mix 50wt% - 80wt% of PIB and 20wt%
- 50wt% of butyl rubber together. It is found that they are
compatible. Surface viscosity, tensile strength and
breakage strength of butyl rubber mixture is greatly in-
creased. This is because both butyl rubber and PIB have
the feature of isobutylene. There is a strong action be-
tween them. High polymer links can be easily entangled
(i.e., not being easy to separate). This explain a high
compatibility between them to form a stable high polymer
mixture.

[0023] The block body 10 is formed of EVA which has
excellent softness and flexibility similar to rubber. Also,
it has a stable chemical property; high resistance to age-
ing; and high resistance to ozone. EVA is toxic free and
has wide applications in which one of the applications is
used as a material for manufacturing shoe sole.

[0024] The invention uses a solvent method to adhere
the adhesive layer 20, which is safe and toxic free, and
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has an excellent weatherability and a high viscosity, on
the EVA block body 10 as a membrane. The solvent
method uses a highly volatile solvent to spread the highly
sticky adhesive layer 20 and form a solution which is in
turn adhered to the EVA building block 10. The solution
is vaporized to form a membrane. The volatile solventis
aliphatic hydrocarbon group n-hexane which is good in
spreading to both PIB and butyl rubber. Aliphatic hydro-
carbon group solvent has an excellent spread to PIB.
This is because PIB is a saturated hydrocarbon polymer.
Butyl rubber is not as good as PIB in terms of spread.
Spread capability of the mixture is increased due to the
mixing of butyl rubber and PIB. After being vaporized, a
highly viscous membrane is adhered to the EVA block
body 10. Further, two EVA block bodies 10 can be ad-
hered together or separated. The two separated EVA
block bodies 10 can be adhered together again. No glue
is left on the hand after the hand touches the sticky mem-
brane. This means that there is a strong adhesion force
between the sticky membrane and the EVA. This is be-
cause the completely spread, sticky high polymer adhe-
sive layer 20 solution can impregnate EVA surface. After
vaporization, the sticky membrane can hold a plurality of
holes 11 of the EVA block body 10 due to the mixing of
PIB and EVA. As a result, they form a whole.

[0025] Finally, a number of the EVA block bodies 10
are put in the solution. Next, the EVA block bodies 10
are taken out and wait until the solvent completely va-
porizes. A product of the invention is produced. The prod-
uct includes many EVA block bodies 10 sticky together.
Its appearance is like anumber of building blocks stacked
together. Shape of the product can be changed by the
hand. Alternatively, one EVA block body 10 is stacked
on another EVA block body 10 and so on until a desired
shape is formed. No glue is left on the hand. This a toy
having the features of both clay and building block.
[0026] Theinvention has the following advantages and
benefits in comparison with the conventional art:

[0027] A building block assembly is provided with a
block body formed of EVA and an adhesive layer adhered
to the block body and formed of hydrophobic material
having a higher viscosity.

[0028] A building block assembly is provided which
forms a building block without tenon. A high viscosity,
high polymer block body is used on a building block. Next,
size of EVA block body is changed. As a result, a toy
having the properties of building block and clay is gen-
erated.

[0029] A building block assembly is provided and the
building block assembly can be squeezed, pressed, as-
sembled, adhered so thata kid has a great fun by working
on it.

[0030] A building block assembly is provided and the
building block assembly can have any color or be colorful.
The building block assembly can be any shape such as
cube, parallelepiped, circle, or triangle. Length, width and
height of the building block assembly can any sizes.
[0031] Whiletheinvention hasbeen described interms
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of preferred embodiments, those skilled in the art will
recognize that the invention can be practiced with mod-
ifications within the scope of the appended claims

DESCRIPTION OF THE DRAWING COMPONENT
NUMBER

[0032]

10:  block body

11:  holes

20:  adhesive layer
A: circle

Claims

1. A building block assembly comprising a block body
(10) formed of soft material, and an adhesive layer
(20) adhered to the block body and formed of hydro-
phobic material having a higher viscosity wherein
the adhesive layer comprises 20wt% - 50wt% of rub-
ber mixture and 50wt% - 80wt% of high polymer resin
mixed together; wherein the rubber mixture compris-
es rubber, softening agent and filler; the building
block assembly is characterized in that:
the high polymer resin uses polyisobutylene (PIB)
having a heavy molecular weight.

2. The building block assembly of claim 1, wherein the
block body is formed of ethylene vinyl acetate (EVA).

3. The building block assembly of claim 1, wherein the
rubber has 30wt% - 50wt% of butyl rubber; the sof-
tening agent has 15wt% - 40wt% of polybutene (PB)
having a light molecular weight; and the filler has
30wt% - 50wt% of the rubber mixture; and wherein
silicon dioxide (SiO,), aluminium hydroxide
(AI(OH)3), calcium carbonate (CaCOs), or a combi-
nation thereof is selected as the filler.

Patentanspriiche

1. Bausteinanordnung, umfassend einen Blockkorper
(10), der aus einem weichen Material gebildet ist,
und eine Klebstoffschicht (20), die an dem Blockkor-
per haftet und aus einem hydrophoben Material mit
einer héheren Viskositat gebildet ist, wobei die Kleb-
stoffschicht 20 bis 50 Gew.-% einer Kautschukmi-
schung und 50 bis 80 Gew.-% eines Hochpolymer-
harzes umfasst, die miteinander vermischt sind; wo-
bei die Kautschukmischung Kautschuk, einen
Weichmacher und einen Fllstoff umfasst; wobei die
Bausteinanordnung dadurch gekennzeichnet ist,
dass:
das Hochpolymerharz Polyisobutylen (PIB) mit ei-
nem hohen Molekulargewicht verwendet.
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2. Bausteinanordnung nach Anspruch 1, wobei der
Blockkorper aus Ethylenvinylacetat (EVA) gebildet
ist.

3. Bausteinanordnung nach Anspruch 1, wobei der 5
Kautschuk 30 Gew.-% bis 50 Gew.-% Butylkaut-
schuk aufweist; der Weichmacher 15 Gew.-% bis 40
Gew.-% Polybuten (PB) mit einem geringen Mole-
kulargewicht aufweist; und der Fillstoff 30 Gew.-%
bis 50 Gew.-% der Kautschukmischung aufweist; 70
und wobei Siliciumdioxid (SiOz), Aluminiumhydroxid
(Al(OH)3), Calciumcarbonat (CaCOj) oder eine
Kombination davon als Fiillstoff ausgewahlt ist.

15
Revendications
1. Un ensemble de blocs de construction comprenant
un corps de bloc (10) constitué d’un matériau souple
et d’une 20

couche adhésive (20)

adhérantau corps de bloc et constituée d’'un ma-
tériau hydrophobe

ayant une plus grande viscosité, ou la couche 25
adhésive comprend 20 % en poids - 50 % en
poids de mélange de caoutchouc et 50 % en
poids - 80 % en poids de résine a haut polymeére
mélangés I'un a l'autre, ou le mélange de caout-
chouc comprend du caoutchouc, un agent as- 30
souplissant et une charge ; I'ensemble de blocs

de construction est caractérisé en ce que la
résine a haut polymere utilise du polyisobutyle-

ne (PIB) ayant un haut poids moléculaire.

35
2. L’ensemble de blocs de construction selon la reven-
dication 1, ou le corps de bloc est constitué d’éthy-
lene-acétate de vinyle (EVA (Ethylene Vinyl Aceta-
te)).
40

3. L’ensemble de blocs de construction selon la reven-
dication 1, ou le caoutchouc comporte 30 % en poids
- 50 % en poids de caoutchouc butyle, ou I'agent
assouplissant comporte 15 % en poids - 40 % en
poids de polybuténe (PB) ayant un bas poids molé- 45
culaire, et ou la charge comporte 30 % en poids - 50
% en poids du mélange de caoutchouc, et ou le
dioxyde de silicium (SiC2), 'hydroxyde d’aluminium
(AI(OH)3), le carbonate de calcium (Ca003) ou une
combinaison de ceux-ci est choisie a titre de charge. 50

55
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