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TOY AND HOBBY BUILDING BLOCKS
ADHESIVE

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCED TO RELATED
APPLICATIONS

This application 1s a non-provisional application of Appli-
cation No. 62/188,682, filed Jul. 5, 2015 and claims priority
from that application which 1s also deemed incorporated by
reference in 1ts entirety in this application.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not applicable

BACKGROUND OF THE INVENTION

I. Field of the Invention

The present mvention relates to the leisure activity of
building structures of many kinds using toy interlocking
plastic building blocks that generally involves assembling a
large number of small parts that fit together using frictional
bonds which can readily be separated and the parts reused in
other structures. More particularly, the mvention relates to
enhancing the structural strength of the bonds in such
assembled structures 1n a manner that prevents undesirable
separation of parts yet retains the desirable property that the
structure can be disassembled and the parts reused. Specifi-
cally, the imnvention involves the provision of a water soluble
adhesive that enhances the bonding strength yet can be
completely removed without harming the building blocks.

II. Related Art

Children and adults that are mmvolved in the activity of
building structures, toys, models, vehicles and landscapes
using toy interlocking building blocks are constantly faced
with undesirable separation of the blocks. This occurs during,
the building process and through usage while playing with
a built structure. Much aggravation results from spending
tedious hours putting small parts together for a final product
only to have portion or parts come apart too easily. The
locking mechanisms of these building blocks are generally
snap fit frictional bonds that have very limited strength.

An 1mportant aspect of using toy interlocking building
blocks 1s that the structures can be readily disassembled and
the blocks reused to construct other structures. Thus, it
would be desirable if the strength of articles constructed
from toy interlocking building blocks could be significantly
enhanced without sacrificing the reusable aspect.

SUMMARY OF THE INVENTION

The shortcomings of constructing articles from toy inter-
locking building blocks, particularly plastic toy interlocking
building blocks, is overcome by the provision of a [soluble]
water-soluble and releasable adhesive that creates a stronger
bond between two or more preferably plastic building
blocks. The bond created by the adhesive of the invention
can later be reversed or dissolved by immersing the adjoined
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2

parts 1n water which results 1n no damage to the building
blocks. [On] Onre example of a usable adhesive matrix is
made from a preferred formulation that 1s water based and
characterized by ultra low wvolatile organic compound
(VOC) emission and has no eflect on the material of the toy
building blocks.

The water-soluble adhesive 1s formulated for use with
plastic toy building blocks or bricks, particularly those made
from acrylonitrile butadiene styrene (ABS), such as those
sold under the trademark Lego® and KRE-O®, Mega
Blox®, Nano Blox®, Brictek® and American Blox. The
adhesive material creates a strong non-permanent adhesive
bond that remains until reuse of the building blocks or bricks
1s desired at which time the adhesive can be released by
immersion of the glued parts in warm water. Any residue can
also be removed in this manner.

A successtul adhesive that has been found to be particu-
larly suitable for use with ABS parts 1s as follows:

Wt%
Hydrolyzed Starch 32-46%
(selected from corn, soy bean,
wheat, rice and/or potato)
Soluble Synthetic Polymer
(preferably selected from
polyacrylic acid, acrylic acid
esters, polyvinyl acetates.
polyvinyl alcohols and
polyvinyl pyrrolidones)
Alkall and Viscosity Stabilizers
(sodium or potassium hydroxide)
Antibacterial and Anti-fungal
Additives; suitable antibacterial
products are available from Ultra-
Fresh and Fungitrol products are
available from Troy Corporation
Water
Properties:

18-32%

0.05-015%

0.40-1.2%

28-40%

Viscosity (range): 25-40,000 cps

pH: 6.5-7.4
Solids: 45-60%
Wt/gal 9.1-10.4 Ibs.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 depicts a greatly enlarged building block showing
adhesive placed on assembly points;

FIG. 2 shows adhesive placed between building blocks
being snapped together;

FIG. 3 illustrates an assembled combination being placed
in water and immersed to dissolve the adhesive bond and
release the building blocks for reuse;

FIG. 4 depicts a device to test the bond strength of the
adhesive 1 an assembled building block combination;

FIG. 5 1s a flow chart showing an assembly process using
the adhesive; and

FIG. 6 1s a flow chart showing disassembly steps.

DETAILED DESCRIPTION

The invention involves a water soluble adhesive that 1s
particularly suited to improve the adhesion of toy building
blocks or bricks put together 1n assembled structures. The
adhesive of the mvention 1s more specifically designed for
use with acrylonitrile butadiene styrene (ABS) toy building
block or brick material which 1s commonly used to create
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snap-together structures which can be disassembled and
reassembled to create other structures.

The main ingredients of the adhesive material arve hydro-
lvzed starch and water-soluble synthetic polymers, along
with an amount of water adjusted to give the desived solid
specification. Varying minor amounts of other additives can
be included. These include alkali and viscosity stabilizers,
antibacterial and anti-fungal additives.

FIG. 1 depicts a toy building block 10 with a plurality of
snap-together fittings shown at 12 which are designed to fit
into comparable recesses 1 the bottoms of other such
building blocks. An amount of adhesive 1s shown applied to

the tops of the fittings as at 14 and about the periphery of the
top edge of the block 10 at 16.

FI1G. 2 illustrates two assembled blocks 20 and 22 and a
third block 24 with adhesive shown at 26. The assembled
blocks have eight snap-together fittings as illustrated at 28
on block 20.

FIG. 3 depicts an assembly of three blocks or bricks 30,
32 and 34 submerged 1n water 36 to release the adhesive. An
advantage of the water-soluble adhesive of the invention lies
in the fact that not only does water release the bond, but 1t
also removes any residual amounts of adhesive left on the
block or brick.

FIG. 4 shows an assembly of blocks or bricks 40 being
subjected to a bond strength test clamped between spaced
test devices, parts of which are shown at 42 and 44.

FIG. 5§ depicts a flow chart of an assembly process
beginning with a decision at 50 whether to add adhesive to
structure to be built. Possible consequences of not using
adhesive are shown at 52. Blocks 54 and 56 show the
assembly of initial blocks as i FIG. 2. In 58, a decision
cannot be made as to whether the entire structure should be
assembled with adhesive at 60 or only selected parts of the
structure as at 62. The structure 1s shown completed at 64.

FI1G. 6 depicts a typical example of a disassembly process
in which parts to be disassembled are immersed 1n a water
solution of soap or detergent at 70. This releases the glue
bonds at 72 and the parts are separated at 74. The remaining,
adhesive residue 1s washed ofl with water at 76. The blocks
at 78 can then be reused in another structure as they are
unaffected by the adhesive process.

A further alternative adhesive based on the above general
formula follows:

Wt%
Hydrolyzed Starch 35-45%
(selected from corn, soy bean,
wheat, and, combinations thereof)
Soluble Synthetic Polymer 22-30%
(selected from acrylic acid esters,
Polyvinyl acetates, polyvinyl
alcohols and combinations thereof)
Alkalr and Viscosity Stabilizers 0.05-0.12%
(sodium or potassium hydroxide)
Antibacterial and Anti-fungal 0.45-1.05%

Additives; suitable antibacterial
products available from Ultra-
Fresh and Fungitrol products
avallable from Troy Corporation
Water adjusted for desired
solid specification

Properties:

Viscosity (range): 25-40,000 cps

pH: 6.5-7.4
Solids: 45-60%
Wt/dal 9.1-10.4 1bs.

10

15

20

25

30

35

40

45

50

55

60

65

4

The adhesive 1s not permanent and the bond created by its
use can be easily reversed by immersion in warm water. By
applying a small amount of adhesive to the top or bottom of
a toy building block before attaching an adjoining building
block, the bond between the blocks will be substantially
enhanced so that the final structure will have a much lower
propensity to come apart during playing or usage activities.
Testing at a certified laboratory has confirmed the bond
strength 1s enhanced and up to 10 times stronger than blocks
adjoined without the use of this invention. It has been found
that the bond or the enhanced strength of the bond can best
be reduced or eliminated by the bonded parts being
immersed in water that has a temperature of at least 100° F.
Any residue from the usage of the adhesive 1s easily
removed from the toy building blocks. The use of this
adhesive has no eflect on the integrity of the building blocks.
The strength and structure of the plastic 1s not lessened,
deformed, blistered, discolored, or detrimentally affected
from the exposure to the adhesive. The bond 1s broken by
reduction of the cohesive properties which are only topical
in structure and are not marrying the molecules of the plastic
block to the adhesive or each other. Thus, the ABS plastic 1s
totally unaflected by the adhesives.

In addition, the antimicrobial and anti-fungal additives 1n
the adhesive 1nhibit the growth of bacteria and fungi which
may be responsible for unpleasant odors and staining of
parts. They keep the adhesive hygienic and prolong the shelf
life of the product.

This invention has been described herein 1n considerable
detail 1 order to comply with the patent statutes and to
provide those skilled 1n the art with the imnformation needed
to apply the novel principles and to construct and use
embodiments of the example as required. However, 1t 1s to
be understood that the invention can be carried out by
specifically different devices and that various modifications
can be accomplished without departing from the scope of the
invention 1tself.

What 1s claimed 1s:

1. An adhesive maternial for use in structures of toy
acrylonitrile butadiene styrene (ABS) blocks or bricks com-
prising:

a) hydrolyzed starch 32-46%

b) soluble synthetic polymer 18-32%

C) alkali and viscosity stabilizers 0.05-0.15%

d) antibacterial and antifungal 0.4-1.2%
additives

€) water 28-40%

2. An adhesive matenal as 1n claim 1 wherein the hydro-
lyzed starch 1s selected from the group consisting of com,
[soy bean] sovbearn, wheat, rice, potato and combinations
thereof.

3. An adhesive material as 1n claim 1 wherein the soluble
synthetic polymer 1s selected from the group consisting of
polyacrylic acid, acrylic acid esters, polyvinyl acetates,
polyvinyl alcohols and polyvinyl pyrrolidones.

4. An adhesive matenal as 1n claim 1 wherein the hydro-
lyzed starch i1s selected from corn, soybean, wheat and
combinations thereof and wherein the soluble synthetic
polymer 1s selected from the group consisting of acrylic acid
esters, polyvinyl acetates, polyvinyl alcohols, and combina-
tions thereof.

5. An adhesive material as 1n claim 1 wherein the alkali
and viscosity stabilizers are selected from sodium and
potassium hydroxide.
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6. An adhesive material as in claim 4 wherein the alkali
and viscosity stabilizers are selected from sodium and
potassium hydroxide.

7. A method of assembling toy ABS blocks or similar
polymer-based blocks or bricks designed to lock together
comprising:

a) providing an amount of adhesive comprising ar

amount of hydrolvzed starch, an amount of water-

soluble synthetic polymer, and an amount of water
adjusted for desired solid specification;

[[1) hydrolyzed startch 32-46%

2) soluble synthetic polymer 18-32%

3) alkali and viscosity stabilizers 0.05-0.15%

4) antibacterial and antifungal 0.4-1.2%
additives

5) water 28-40%]

b) applying an amount of the adhesive of (a) to one side
of a Irictional locking mechanism of a block to be
connected:

¢) connecting coated block of (b) to a desired block to be
connected:

d) repeat (c¢) until a structure 1s completed with as much
of 1t as desired connected by the adhesive; and

¢) allowing the adhesive to cure.

8. A method as in claim 7 further comprising disassem-
bling a structure connected by the adhesive by immersion in
water, the blocks thereafter being reusable in another struc-
ture.

9. A water-soluble adhesive material for use in structures
of toy interlocking building blocks or bricks comprising an

6

amount of hydrolyzed starch, an amount of water-soluble

synthetic polymer, and an amount of water adjusted for

desived solid specification, wherein the amount of hydvo-
lvzed starch is in the range of about 32-46%, the amount of
5 water-soluble synthetic polymer is in the range of about

18-32% and the amount of water is in the vange of about

28-40% adjusted.

10. A water-soluble adhesive material as in claim 9
further comprising 0.05%-0.15% of alkali and viscosity

10 stabilizers.

11. A water-soluble adhesive material as in claim 9
further comprising 0.4%-1.2% of antibacterial and antifun-
gal additives.

12. An adhesive material as in claim 9 wherein the

15 hvdrolvzed starch is selected from the group comnsisting of
corn, soybean, wheat, rice, potato and combinations thereof.

13. An adhesive material as in claim 9 wherein the soluble
synthetic polymer is selected from the group comsisting of
polvacrylic acid, acrvlic acid esters, polyvinyl acetates,

20 polyvinyl alcohols and polyvinyvl pyrrolidones.

14. An adhesive material as in claim 12 wherein the
soluble synthetic polymer is selected from the group con-
sisting of polvacrvlic acid, acrylic acid esters, polyvinyl
acetates, polyvinyl alcohols and polyvinyl pyrrolidones.

15. A water-soluble adhesive material as in claim 13
further comprising 0.05%-0.15% of alkali and 0.4%-1.2%
viscosity stabilizers and 0.4%-1.2% antibacterial and anti-
fungal additives.

16. An adhesive material as in claim 10 wherein the alkali
30 and viscosity stabilizers are selected from sodium and

potassium hydroxide.
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