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SEPARABLE APPARATUS TO CUSHON AND 
DAMPEN WIBRATION AND METHOD 

CROSS REFERENCE TO RELATED PATENT 
APPLICATION 

0001. This application is a continuation-in-part of appli 
cation Ser. No. 10/099,145, filed Mar. 15, 2002. 

BACKGROUND OF THE INVENTION 

0002 The present invention relates generally to the field 
of vibration dampening and more particularly to a separable 
apparatus to cushion and dampen vibration with a micro 
cellular foaming layer between two non-foaming layers. 
0.003 Conventional methods for dampening vibration 
include the use of Springs, weights and combinations of 
different materials. In the area of tools, particularly hand 
tools, a typical vibration dampening technique is to utilize a 
“Substrate” grip material attached or bonded to a hard or 
rigid Substrate. Such tools typically are a hammer, Screw 
driver, grips on pliers but can also include a toothbrush. The 
Substrate material can include low concentrations of foam 
ing agents to prevent Sink in a thicker molded part Such as 
a Solid paintbrush handle. Foaming agents have been used to 
foam the entire Substrate and may be referred to as Structural 
foam. Such techniques are used to reduce the amount of 
material in the molded parts. Another technique is the use of 
a “gas assist molding process to create large air bubbles or 
voids in the center of a part to remove material, or increase 
cycle time or make the part lighter. An example of Such a 
molded part is an interior automobile door handle. 
0004. The utilization of processes and products that have 
employed foaming or blowing agents with injection molding 
of tools or apparatus, examples Such as mentioned above 
typically use non-elastomeric thermoplastic materials Such 
as polypropylene, polyethelyne, nylon or filled thermal 
plastic materials. Such as glass filled nylon but not with 
thermoplastic elastomers. 
0005. In cases where thermal plastic elastomers have 
been utilized with foaming agents, it typically is for pur 
poses of reducing the end product weight. For example, 
polyurethane can be extruded and/or cast with foaming 
agents to create abun Similar to a loaf of bread. In Such case, 
the bubbles of the foaming agent are random in size and 
throughout the bun from the bottom to the top and left to 
right. An example of a product made from this proceSS is the 
foam rubber used in chair cushions. Similarly, polyvinyl 
chloride can be extruded with a foaming agent to create pipe 
insulation wraps. Such product is formed with bubbles 
randomly spaced throughout the end product. Such 
described processes do not utilize injection molding or 
control the size or location of the foaming agent used with 
the thermal plastic elastomers. 
0006 Desired characteristics of an apparatus to cushion 
and dampen vibrations would provide a hard thermoplastic 
elastomer material molded using an additive and processed 
to achieve a Softer feel while retaining the physical proper 
ties of the harder material. The principal desirable charac 
teristic is to have a micro-cellular “honeycombed' Zone 
coupled to an apparatuS Such as a tool, which reacts similar 
to a gas filled shock absorber in that it compresses under 
preSSure applied to the Surface of the gripping area but 
rebounds after the pressure is released. 
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0007 Thus, there is a need for a separable apparatus to 
cushion and dampen Vibration transmitted through the appa 
ratus to a user. There is a further need for a separable 
apparatus to cushion and dampen Vibration that provides a 
Surface hardness similar to that of a Solid material but with 
an apparent Softness in Selected Zones utilized for gripping 
or contacting the apparatus. There is additional need for a 
handle for a tool, particularly a hand held tool that will 
cushion and dampen vibrations transmitted through the tool 
to the user of Such tool. In addition, there is a need for a 
Separable apparatus that will cushion and dampen vibrations 
transmitted between components of a tool, Such as electrical 
components and delicate features of an associated device. 

SUMMARY OF THE INVENTION 

0008. The present invention provides a separable appa 
ratus to cushion and dampen vibration. The apparatus com 
prises an Overmold composed of a mixture of an elastomeric 
material and a foaming agent. The overmold comprises a 
first non-foam layer and a Second non-foam layer, in con 
junction, enveloping a micro-cellular foam layer. 
0009. There is also provided a tool comprising a tool 
head and a grip coupled to the tool-head. The grip has a base 
with a separable overmold member disposed on the grip. 
The Separable overmold member is composed of a mixture 
of an elastomeric material and a foaming agent. The over 
mold member comprises a first non-foam layer and a Second 
non-foam layer, in conjunction, enveloping a micro-cellular 
foam layer. 
0010. There is further provided a method to make a 
Separable apparatus for a tool in a mold. The Separable 
apparatus is to cushion and dampen vibration. The Separable 
apparatus includes an overmold composed of a mixture of an 
elastomeric material and a foaming agent. The Overmold 
comprises a first non-foam layer and a Second non-foam 
layer in conjunction, enveloping a micro-cellular foam layer. 
A method comprises the Steps of providing a Substrate 
member in the mold, then molding the overmold on the 
Substrate member, wherein the apparatus is made. Removing 
the apparatus from the mold and controlling environmental 
conditions, to which the apparatus is Subjected during one of 
a time the apparatus is in the mold and a time after the 
apparatus is removed from the mold. Another embodiment 
includes the Step of removing the apparatus from the Sub 
Strate member. 

0011. There is also provided a tool. The tool comprises a 
tool head, a grip coupled tool head, with the grip defining a 
void. The separable overmold member is configured to fill 
the void. The overmold member is composed of a mixture of 
an elastomeric material and a foaming agent. The Separable 
Overmold member comprises a first non-foam layer and a 
Second non-foam layer, in conjunction, enveloping a micro 
cellular foam layer. 
0012. Additionally, there is provided a tool. The tool 
comprises a means for working, a means for holding and a 
Separable overmold member. The means for holding is 
coupled to the means for working, with the means for 
holding defining a Void. The Overmold member is configured 
to fill the void. The overmold member is composed of a 
mixture of an elastomeric material and a foaming agent, 
comprising a first non-foam layer and a Second non-foam 
layer, in conjunction, enveloping a micro-cellular foam 
layer. 
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0013 There is additionally provided a handle for a tool. 
The handle for a tool comprises a base having a grip portion 
and a tool head portion. A separable overmold member is 
asSociated with the grip portion. The Overmold member is 
composed of a mixture of an elastomeric material and a 
foaming agent. The Overmold member comprises a first 
non-foam layer and a Second non-foam layer, in conjunction, 
enveloping a micro-cellular foam layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.014 FIG. 1 is a cross-sectional illustration of a prior art 
handle depicting a Solid grip portion coupled to a base. 

0.015 FIG. 2 is a cross-sectional illustration of an alter 
native embodiment of a prior art handle depicting a Solid 
grip portion coupled to a base. 
0016 FIG. 3 is a perspective view of an exemplary 
embodiment of a molded foam resin handle for a tool. 

0017 FIG. 4 is a sectional view of the molded foam resin 
handle illustrated in FIG. 3 along the line 4-4. 
0.018 FIG. 5 is a partial cross-sectional view of an 
exemplary embodiment of an apparatus to cushion and 
dampen vibration, with the overmold bonded to the substrate 
member. 

0.019 FIG. 6 is a sectional view of the apparatus illus 
trated in FIG. 5 along the line 6-6. 
0020 FIG. 7 is a partial cross-sectional view of an 
exemplary embodiment of an apparatus to cushion and 
dampen vibration with the overmold mechanically attached 
to the Substrate member. 

0021 FIG. 8 is a partial cross-sectional view of a handle 
for a tool illustrating the overmold configured in a prede 
termined shape. 
0022 FIG. 9 is a perspective view of a drill type tool 
including an exemplary embodiment of a separable appara 
tus to cushion and dampen Vibration, with the Separable 
apparatus configured as a sleeve. 
0023 FIG. 10 is a partial sectional view of the separable 
apparatus illustrated in FIG. 9 along the line 10-10, illus 
trating the sleeve configuration on to the base portion of the 
tool. 

0024 FIG. 11 is a perspective view of a drill-type tool 
including an exemplary embodiment of a separable over 
mold member disposed in a void of a base portion of the tool 
grip. 

0.025 FIG. 12 is a partial perspective view of a grip of a 
tool, with the grip defining a Void and an exemplary embodi 
ment of separable overmold member configured to fill the 
void. 

0.026 FIG. 13 is a partial perspective view of a separable 
Overmold member disposed on a handle of a tool. 
0.027 FIG. 14 is a partial section view of the separate 
overmold member illustrated in FIG. 11 along the line 
14-14. 

0028 FIG. 15 is a perspective view of a grip apparatus 
of a tool having a plurality of pockets configured to contain 
a separable overmold member. 
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0029 FIG. 16 is a sectional view of a separable overmold 
member coupled to a base or Substrate member. 
0030 FIG. 17 is a schematic of a mold having a substrate 
member and illustrating an exemplary embodiment of a 
separable overmold member removed from the substrate 
member. 

DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENTS 

0031 Referring to the figures, FIGS. 1 and 2 illustrate 
two embodiments of prior art handles. FIG. 1 illustrates a 
grip portion coupled to a base portion of a handle with a grip 
portion being a solid material. FIG. 2 also illustrates a prior 
art handle with a grip portion coupled to the base which the 
grip conforms to the shape of the base of the handle. 
0032. Prior art applications of a foaming agent with other 
materials. Such as polypropylene will not provide the char 
acteristics Sought in the present application. For instance, 
prior art applications, Such as for audio speakers. In Such 
application, the layers of rigid and foamed polypropylene 
are configured to enhance vibration. This is generally 
accomplished by having a high rigidity of the end product 
with a thin cross-section. In contrast, the present apparatus 
has characteristics of being flexible that dampens vibration. 
The present apparatus also utilizes elastomers to provide 
flexibility to facilitate Structural variances and apparent 
Softness techniques. AS previously discussed, Such prior art 
configurations do not provide the characteristics of a solid 
outer skin with an apparent Softness that cushions and 
dampens Vibration transmitted through the base of the tool. 
0033 FIGS. 3-8 illustrate several exemplary embodi 
ments of an apparatus to cushion and dampen vibration 
comprising a Substrate member 14 also referred to herein as 
a base, and an overmold 20 disposed on and attached to the 
substrate member 14. The overmold 20 is composed of a 
mixture of an elastomeric material 21 and a foaming agent 
23. The overmold 20 comprises a first non-foam layer 22 and 
a Second non-foam layer 24, in conjunction, enveloping a 
micro-cellular foam layer 26. See particularly FIGS. 4-8. 
Inherent characteristics of the non-foam layers include tear 
resistance, Solvent resistance, and tactile feel as compared to 
prior art Solid, non-foamed elastomers. 
0034. The elastomeric material 21 is a thermal plastic 
elastomer (TPE) that is selected from a group comprising 
thermal plastic olefins, thermalplastic rubbers, thermalplas 
tic polyurethanes, polyvinylchlorides, Styrenic block 
copolymers and can be combinations of one or more of Such 
materials. The TPE plastic resin comes in pellet form that 
may require the removal of moisture from the resin if it 
becomes hydroscopic. The TPE material is used in standard 
injection molding machinery together with Standard injec 
tion molding tooling. Because of the nature of the mixture 
of elastomeric material 21 and the foaming agent 23 (as will 
be described hereinafter), a shut-off nozzle should be used 
with the injection molding machine to prevent the TPE 
material from drooling out of the nozzle tip between injec 
tion shots. Although injection molding is discussed and 
described herein, it is also contemplated that other types of 
molding techniques can be adapted to produce the apparatus 
described herein, for example, transfer molding techniques, 
or blow molding, or open pour-casting molding techniques 
can be utilized. 
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0035. The particular type of elastomeric material 21 that 
is to be Selected by the designer of the apparatuS 6 or the 
operator of the molding proceSS will depend on the particu 
lar application for which, the tool 5 being manufactured will 
be utilized. For example, a polyurethane holds heat for a 
much longer time period than a polypropylene based TPE 
material. Such heat retention will affect the heat activated 
foaming agent and will require different controlling tech 
niques as will be discussed hereinafter. 
0.036 There are five primary factors that are needed to be 
controlled to produce an apparatus 6 that exhibits the desired 
characteristics as described above. Those factors include 
material Selection, foaming agent 23 and elastomeric mate 
rial 21 concentration, thickness of the non-foam layer 22, 24 
and the foam layer 26 (for example, control by the geometry 
of the mold), temperature (temperature of the mixture, of the 
mold, and of ambient air) and the time at various stages 
during the manufacturing process. 

0037. The elastomeric material 21 and the foaming agent 
23 are typically mixed in the injection molding machine. 
Heaters in the injection molding machine heat the mixture to 
above the melting point of the components causing the 
foaming agent to mix with the thermoplastic elastomer. The 
elevated temperature activates the foaming agent 23 to Start 
to expand, however, the mixture is constrained in the injec 
tion molding machine and is prevented from expanding 
further. It has been determined that a TPE material with 
greater heat retention affords a larger processing window 
during the manufacturing process. 

0.038. The TPE material 21 can be advantageously com 
patible with the material used in the substrate member or 
base 14. However, it is also advantageous to compose the 
TPE material 21 not to be compatible with the substrate 
member or base 14 So that a bond is not formed and the 
Separable apparatus 6 can be removed or decoupled from the 
substrate 14. The shape of the base 14 can vary, for example 
it can be elongated or asymmetrical. 

0.039 The melted mixture of elastomeric material 21 and 
the foaming agent 23 is injected into a mold cavity of a mold 
through a conventional injection mold runner System. The 
substrate member or base 14 may be already placed in the 
mold cavity by manual insertion or by molding it in place 
prior to injecting the melted mixture of elastomeric material 
21 and foaming agent 23 forming the overmold 20. The 
mixture is injected into the mold cavity and constrained 
within the mold cavity again inhibiting the foaming expan 
sion of the foaming agent 23. When the mold cavity is filled, 
the shut-off nozzle closes Stopping an injection of the 
mixture into the mold cavity. 
0040. Once the mixture of the elastomeric material 21 
and foaming agent 23 enters the mold cavity, the cooler 
temperature of the mold begins to act as a heat Sink and 
lowers the temperature of the mixture at the interface 
between the mixture and the mold cavity. The hot mixture of 
elastomeric material 21 and foaming agent 23 transferS heat 
to Substrate member 14 and bonds together creating a bond 
between the overmold 20 and the Substrate 14. The second 
non-foam layer 24 is formed at that interface (See FIGS. 
4-8). The cooling of the mixture forming the overmold 20 on 
both sides of the form begins to form a skin or non-foaming 
layer 22, 24 with Virtually no expansion, thus creating a skin 
that is the same as a Solid molded resin. AS the Skin cools, 
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the lowering of the mixture temperature within the skin 
removes the activation temperature from the foaming agent 
23 thereby stopping the expansion of the foaming agent 23 
within the skin or non-foam layers, 22, 24. The interior 
portion of the overmold 20 which is where the micro 
cellular foam layer 26 is located, continues to foam and 
expand but only to the point of filling the available Space. At 
this juncture, various control techniques can be utilized by 
an operator of the injection molding System to make the 
apparatus desired. It is the controlling of the environmental 
conditions to which the apparatuS 6 is Subjected during one 
of a time the apparatus is in the mold and a time after the 
apparatuS 6 is removed from the mold that will govern the 
final product. 

0041 After an appropriate time to be determined by an 
operator of the injection molding machinery, the tool 5 and 
apparatuS 6 is removed from the mold. Removing the 
apparatus 6 from the mold also removes any confinement 
about the elastomeric material 21 and continued expansion 
of the foaming agent 23 can take place. Such activity 
Stretches the first and Second non-foam layers, 22, 24 of the 
Overmold 20 as the expansion force created by the foaming 
agent 23 pushes against the two layers. During this process, 
ambient air continues to act as a heat Sink cooling down the 
outer Surface of the skin. Ambient air around the tool 5 and 
apparatus 6 can be controlled which will affect the final 
product. AS the Overmold 20 continues to cool, it becomes 
less elastic and slows down the foaming agent 23 activity 
which in turn reduces the expansion forces exerted against 
the non-foam layers, 22, 24. 

0042 Additional factors that can be controlled during the 
process include controlling the temperature of the elasto 
meric material 21 by various heating techniques Such as 
heating coils or hot air flows. Also, the temperature of the 
mold can be controlled by various well known and conve 
nient techniques to accelerate or inhibit the effect of the 
foaming agent 23. The thickness of the elastomeric material 
21 can be controlled by configuring the geometry of one of 
the substrate material 14 and the mold. An example of the 
changed geometry of the mold is shown in FIG. 5 and a 
change in the geometry of the Substrate 14 on the Overmold 
20 is illustrated in FIG. 8. 

0043. The ratios between the foaming agent 23 and the 
elastomeric material 21 is also an important control factor in 
the final Overmold 20 Structure and apparatus 5 configura 
tion. The type of foaming agent needs to be matched with the 
type of TPE based material being used for the apparatus to 
insure compatability. The foaming agent 23 can be wet or 
dry, Solid, liquid or gas. While various foaming agents may 
be used, it has been determined that to produce the appro 
priate micro-cellular foam layer 26, an endothermic foaming 
agent is used. The concentration of foaming agent 23 
influences the effects of the microcells created in the foam 
layer 26. Typical concentrations of foaming agent 23 used 
with the elastomeric material 21 range between 1.0-10.0 
percent. To create Selected pockets of foaming within the 
foam layer 26 of the overmold 20 a higher concentration of 
foaming agent 23 in the range of 2 to 8 percent or more is 
desirable. Applicants have determined that the use of EndeX 
International's ABC27500GR endothermic chemical foaming 
agent can be used for both the polyurethane and polypro 
pylene based TPE elastomeric material 21. 
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0044) The thickness or geometry of the non-foam layers 
22, 24 of the overmold 20 can influence the degree of 
micro-cellular bubbles created in the overmold 20 and the 
expansion of the non-foam layerS 22, 24 as discussed above. 
The thicker the cross-section of the foamed TPE in the foam 
layer 26, the more the Selected micro-cellular area of foam 
ing will be, thus causing more expansion of the Surface 
layers 22, 24 of the overmold 20. In some cases, the 
thickness of the foam layer 26 exceeds the combined thick 
neSS of the non-foam layerS 22, 24. In another embodiment, 
the combined thickness of the non-foam layers 22, 24 
exceeds the thickness of the foam layer 26. FIG. 5 illustrates 
the thickness of the foam area in different areas of the grip 
portion 16 of the base 14. 
0.045 Controlling of the foaming agent, by the several 
processes described above, will affect the characteristics of 
the overmold 20. For example, too much expansion will 
create fewer but larger bubble cells and a larger expansion 
surface of the overmold 20. However, the honeycomb struc 
ture of the few large cells is not as Strong as many Smaller 
cells, with interlocking cell walls. If the foaming agent was 
allowed to expand to create a Single bubble cell, it would not 
have any interlocking cell walls and would have very little 
internal Strength. 

0046) To obtain the desired affect, the material thickness 
of the non-foam layers 22, 24 and the foam layer 26 must be 
Selected and controlled with concentration of the foaming 
agent 23/and elastomeric material 24, the temperatures of 
the mixture, the mold and of the ambient air and the time of 
reaction to achieve the desired affects for the overmold 20. 
Varying thicknesses of the layers within the Same overmold 
20 may be desired if the overmold 20 needs to have different 
Zones of different degrees of cushioning. FIGS. 5, 7 and 8 
illustrate Several exemplary embodiments of varying thick 
nesses of the foam layer 26 within the overmold 20. 

0047 As mentioned above, temperature is a factor in 
influencing the degree of micro-cellular bubbles created in 
the foaming layer 26 and the expansion of the Surface skin, 
the first and second non-foam layers 22, 24 of the overmold 
20. The higher the melt temperature of the mixture of 
elastomeric material 21 and foaming agent 23 the more heat 
the activated foaming agent 23 will create bubbles. These 
bubbles will increase in number and size with the increased 
heat. As the number and size of the cell bubbles increase, the 
expansion of the Skinned Surface 22, 24 will increase cre 
ating an apparent Softer material. The control of the tem 
perature of the mixture can be controlled by varying the 
temperature of the mold using convenient and conventional 
methods or by controlling the ambient air in which the 
apparatuS 5 is exposed upon removal from the mold. 

0.048 Various time factors also influence the creation of 
the overmold 20 with the desired characteristics. The injec 
tion time to fill the cavity has some influence. The faster the 
melted mixture of elastomeric material 21 and foaming 
agent 23 is injected into the mold cavity, the leSS heat loSS 
will occur during filling. The time the apparatus 5 is kept in 
the mold die under hold pressure, the cooler die material will 
retard the creation of the micro-cellular air pockets in the 
foaming agent 23 because the colder mold continually 
withdraws the heat from the mixture. In addition to cooling 
the mixture, maintaining the mixture of elastomeric material 
21 and foaming agent 23 within the mold cavity prevents the 
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expansion of the first and Second non-foaming layerS 22, 24 
which impacts on the thickness of such layers. One effect of 
maintaining the apparatuS 6 within the mold is that the 
compression effects of the injection force and the constraints 
of the mold overcome the force of the expanding foaming 
agent 23 and prevent the formation of micro-cellular voids 
within the foam layer 26 thereby providing a less soft effect. 
At Such time as the apparatuS 6 is removed from the mold, 
various procedures can be utilized to control the final shape 
of the overmold 20. For example, various restraining devices 
can be utilized Such as a collar or a band pressing against the 
non-foam layerS 22, 24 to retard the micro-cellular forma 
tion in that particular area. 

0049. The overmold 20 can be attached to the substrate 
member or base 14 by mechanical means Such as illustrated 
in FIGS. 5, 6 and 7. FIGS. 5 and 6 illustrate an encapsu 
lation of the base 14 by the overmold 20. The tools 5 where 
Such encapsulation might be utilized can be for example at 
the end of a writing instrument or toothbrush. Another 
technique of mechanically attaching the two non-foam lay 
ers, 22, 24 and the foam layer 26 to the substrate member 14 
is illustrated in FIG. 7 wherein an opening in the base 14 is 
filled by the second non-foaming layer 24 of the overmold 
20 thereby securing the overmold 20 to the base 14. It is also 
contemplated that fastenerS Such as rivets, Screws or the like 
can be utilized to attach an overmold 20 to a base 14. 
Pockets 12 formed in the base 14 can also be used to contain 
the overmold 20. The pockets can be longitudinal or radial 
or angled. Additional mechanical attachments can be uti 
lized, Such as for example nubS on the base 14 or holes in 
the base 14. 

0050. The overmold 20 can also be bonded to the sub 
strate 14 as illustrated in FIG.8. The bonding can occur at 
the molecular level between the elastomeric material 21 of 
the overmold 20 and the substrate member 14 provided that 
the materials are chemically compatible. It is also contem 
plated that adhesives Such as glue, epoxy or the like can be 
utilized to attach the overmold 20 to the Substrate member 
14. 

0051. The substrate member 14, also referred to as a base 
14, can be Selected from a group of materials, including 
Wood, metal, thermoplastic resin, thermalset resin, epoxy, 
ceramic, glass and a combination of any two Such materials. 
For example, a metal or fiberglass core Surrounded by a 
thermoplastic resin can form the Substrate member 14 upon 
which the Overmold 20 is disposed during the manufacturing 
process. It is also contemplated that the Substrate materials 
can be molded in the injection molding machine first and 
then the overmold 20 injection molded and disposed upon 
the Substrate member 14. 

0052 The tool 5 can also be configured to comprise a tool 
head 18 with a grip 16 coupled to the tool head 18. The grip 
16 would include a base 14 with an overmold 20 disposed 
on the grip 16, with the overmold 20 composed of a mixture 
of an elastomeric material 21 and a foaming agent 23 
comprising a first non-foam layer 22 and a Second non-foam 
layer 24 in conjunction, enveloping a micro-cellular foam 
layer 26. The tool head exemplary embodiment, illustrated 
in FIG. 3 can be the head of a hammer, the blade of a 
Screwdriver, the motor and chuck of a drill, the blades of 
Scissors or Shears, the blade of a chisel and Such other and 
Suitable and convenient devices. It is also contemplated that 
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the apparatuS 6 having a Substrate member 14 and an 
overmold 20 can be utilized as a bumper or a handle for a 
door Such as in an automobile. With either or both, the 
substrate member 14 or the overmold 20 being configured to 
any Suitable and convenient shape as determined by the 
molding process or by post-mold processes as described 
above can be utilized to configure the apparatus 5 to any 
Suitable application. 
0053) Referring now to FIGS. 9-17, several exemplary 
embodiments of a separable apparatus to cushion and 
dampen vibration are illustrated. The Separable apparatus 6 
comprises an overmold member 20 composed of a mixture 
of elastomeric material 21 and a foaming agent 23. The 
overmold member 20 comprises a first non-foam layer 22 
and a Second non-foam layer 24, in conjunction with the first 
layer enveloping a micro-cellular foam layer 26. The Sepa 
rable apparatus 6 can be manufactured by molding as 
described above, however, its composition is Such that it 
does not bond to the mold substrate member 41 during the 
molding process. AS will be described below, the Separable 
apparatus 6 can be removed from the mold Substrate mem 
ber 41 while the latter is still in the mold or the mold 
Substrate member 41 and the Separable apparatus 6 can be 
removed from the mold for post processing. 
0.054 The separable overmold member 20 is molded onto 
a substrate 41 that has “very little' adhesive characteristics 
that produces very minimal to no bonding between the 
separable overmold member 20 and the substrate member 
41. Examples of the substrates and overmolds that would 
have little or no bonding characteristis are: Delrin Substrate 
and thermoplastic urethane Overmold, glass filled nylon and 
Standard grades of thermoplastic rubber thermoplastic rub 
bers that have not been modified for adheasion to nylon, 
Specially treated metals. Such as polytetrafluoroethylene 
coated Steel as well as numerous other Substrates and 
elastomeric Overmolds that are composed of a mixture of an 
elastometric material 21 and a foaming agent 23. 

0055. Once the separable overmold member 20 has been 
molded on the Substrate 41 and the expansion has taken 
place and the first skin layer 22, microcellular layer (foam 
layer) 26 and Second skin 24 layer has been created, the 
separable overmold 20 is decoupled from the substrate 41 
since the bonding between the overmold 20 and the substrate 
member 41 are minimal, if at all. This creates a separable 
apparatus 6 that exhibits the desired microcellular charac 
teristics without being attached to a Substrate member 41. 
0056. The resultant unitary microcellular apparatus 6 can 
then be used to dampen Vibration or cushion an other 
apparatus, Such as a tool 5. For example it can become a 
sleeve or a separate part to attach to a component that itself 
can’t be injection molded or placed in a mold; Such as 
electrical, fragile or non-bonding components, for example 
electrical circuits, glass, certain types of metal or certain 
types of wood. 
0057. Applicants have determined that it is possible to 
mold the overmold 20 without a Substrate 41 to create the 
Single microcellular apparatuS 6 which can be used by itself 
or attached to another component. 

0.058 FIGS. 9 and 10 illustrate an exemplary embodi 
ment of a separable apparatus 6 to cushion and dampen 
vibration. In FIG. 9, the overmold member 20 is configured 
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as a sleeve fitting on a grip 16 portion of a tool 5. FIG. 10 
illustrates a cross-section of the overmold member 20 which 
can be moved on or off of the base of the grip portion 16 of 
the tool 5. FIG. 10 also illustrates the variation in foaming 
agent 26 thickneSS in relation to the first non-foam layer 22 
and the Second non-foam layer. Such variation in geometry 
can be controlled by the geometry of the mold 40 or other 
post-processing techniques as described above. FIGS. 11, 
12 and 14 illustrate exemplary embodiments of a separable 
overmold member 20 configured to fill a void 17 defined in 
the grip 16 of a tool 5. It should be understood that the tool 
illustrated is an exemplary embodiment, for example, of a 
drill. However, any type of conventional and convenient tool 
5 can accommodate the invention disclosed herein. For 
instance, the tool 5 can be configured as a toothbrush with 
the tool head 18 being a brush, or a spray gun with the tool 
head being a nozzle. 
0059 FIG. 12 illustrates an exemplary embodiment of a 
predetermined, shaped, Separable overmold member 20 
which is coupled to the grip 16 portion of a tool 5 and further 
configured to fill the void 17 in the grip portion 16. FIG. 14 
is a cross section of the separable overmold member 20 
illustrated in FIG. 11. FIG. 13 is an illustration of an 
exemplary embodiment of predetermined shape of the Sepa 
rable overmold member 20 which is bonded to the handle 10 
of a tool 5. The bonding can be accomplished in any 
convenient and conventional manner Such as an adhesive, 
for example, epoxy or glue or a chemical bond formed 
between the material of the handle 10 and the separable 
overmold member 20. The overmold member 20 can also be 
fastened to the handle 10 of the tool 5 by mechanical means 
Such as a fastener or a clamp or the like. 
0060. In determining the shape of the separable apparatus 
6, the separable overmold member 20 is configured by the 
shape of the mold 40 and by additional processes as 
described above. In addition, the various environmental 
control factors, also described above are applicable to the 
formation of the Separable apparatuS 6. By controlling the 
mold geometry and the environmental factors, the thickness 
of the foam layer 26 can be configured to exceed the 
combined thickness of the non-foam layers 22, 24 or the 
combined thickness of the non-foam layers, 22, 24 can 
exceed the thickness of the foam layer 26 or the combined 
thickness of the non-foam layerS 22, 24 can be equal to the 
thickness of the foam layer 26. (See FIG. 16). FIG. 15 
illustrates an exemplary embodiment of a tool 5 having a 
grip portion 16 with a plurality of pockets 12 filled by 
Separable apparatus 6 with the Separable overmold member 
20 showing. It should be understood that the overmold 
members 20 can be individual pieces or a single piece folded 
within the grip portion 16 of the tool. The final configuration 
of the Separable apparatuS 6 is determined by the manufac 
turer or designer taking into account the type of tool 5 to be 
used and the application of the tool during its use. 
0061 There is also disclosed a method to make a sepa 
rable apparatus 6 for a tool 5 in a mold 40. The separable 
apparatus 6 cushions and dampens vibration in use. The 
Separable apparatus includes an overmold 20 composed of 
the mixture of an elastomeric material 21 and a foaming 
agent 23 comprising a first non-foam 22 layer and a Second 
non-foam layer 24 in conjunction enveloping a microcellular 
foam layer 26. Referring to FIG. 17, a method comprises the 
steps of providing a substrate member 41 in the mold 40 and 



US 2004/O154133 A1 

molding the overmold 20 on the Substrate member 41 
wherein the apparatuS 6 is made. In removing the apparatus 
6 from the mold 40 and controlling the environmental 
conditions to which the apparatuS 6 is Subjected during one 
of a time the apparatus 6 is in the mold 40 and a time after 
the apparatus 6 is removed from the mold 40. The control 
ling of the environmental conditions are described above. 
0.062 Another embodiment of the method includes the 
Step of removing the apparatus 6 from the Substrate member 
41. The substrate member 41 can be configured as a part of 
the mold 40 or it can be a separate insert acting as a 
temporary carrier during the molding process. AS described 
above, the mold substrate member 41 can also be injected 
molded itself in the first Step of a two step molding proceSS 
with the Second Step being the molding of the Separable 
overmold member 20. The overmold member 20 or the mold 
Substrate member 41 and overmold member 20 can be 
removed from the mold by either a machine or manually. 
The overmold member 20 can also be removed directly from 
the mold substrate member 41 either by machine or manu 
ally. 
0.063 Separable apparatus 6 can be utilized either as a 
replacement part, an upgrade or retrofit for various tools. It 
is also contemplated that the Separable apparatus 6 for 
controlling and dampening Vibration can be utilized as a 
bumper, for example, as a doorstop, or a chair rail, or door 
handle or the like. 

0064. Thus there is provided a separable apparatus with 
characteristics of a Surface layer having an apparent Softness 
and a shock absorber affect to cushion and dampen the 
vibrations transmitted through the apparatus. While the 
embodiments illustrated in the figures and described above 
are presently preferred, it should be understood that these 
embodiments are offered by way of example only. The 
invention is not intended to be limited to any particular 
embodiment but is intended to extend to various modifica 
tions that nevertheless fall within the Scope of the appended 
claims. Other modifications will be evident to those with 
ordinary skill in the art. 

What is claimed is: 
1. A separable apparatus to cushion and dampen vibration, 

comprising: 

an overmold member composed of a mixture of an 
elastomeric material and a foaming agent, comprising: 

a first non-foam layer; and 
a Second non-foam layer, in conjunction with the first 

layer, enveloping a micro-cellular foam layer. 
2. The Separable apparatus of claim 1, wherein the elas 

tomeric material is Selected from a group comprising ther 
moplastic olefins, thermoplastic rubbers, thermoplastic 
polyurethanes, polyvinylchlorides, Styrenic block copoly 
mers, and combinations of Such materials. 

3. The Separable apparatus of claim 1, wherein the two 
non-foam layerS and the foam layer are integrally molded 
with each other by injection molding of resin. 

4. The Separable apparatus of claim 1, further comprising 
a substrate member coupled to the overmold member. 

5. The Separable apparatus of claim 4, wherein the over 
mold member is mechanically attached to the Substrate 
member. 
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6. The Separable apparatus of claim 4, wherein at least one 
of the non-foam layers is bonded to the substrate member. 

7. The Separable apparatus of claim 4, wherein the Sub 
Strate member is Selected from a group of materials includ 
ing: wood, metal, thermoplastic resin, thermoset resin, 
epoxy, ceramic, glass, and a combination of any two Such 
materials. 

8. The Separable apparatus of claim 1, wherein the thick 
neSS of the foam layer exceeds the combined thickness of the 
non-foam layers. 

9. The Separable apparatus of claim 1, wherein the com 
bined thickness of the non-foam layers exceeds the thickneSS 
of the foam layer. 

10. The separable apparatus of claim 1, wherein the 
combined thickness of the non-foam layerS is equal to the 
thickness of the foam layer. 

11. The Separable apparatus of claim 1, wherein the 
Overmold is configured in a predetermined shape. 

12. A tool comprising: 
a tool-head; 
a grip coupled to the tool-head, with the grip having a 

base; and, 
a separable overmold member disposed on the grip, with 

the Overmold composed of a mixture of an elastomeric 
material and a foaming agent, comprising a first non 
foam layer and a Second non-foam layer, in conjunc 
tion, enveloping a micro-cellular foam layer. 

13. The tool of claim 12, wherein the elastomeric material 
is Selected from a group comprising thermoplastic olefins, 
thermoplastic rubbers, thermoplastic polyurethanes, polyvi 
nylchlorides, Styrenic block copolymers, and combinations 
of Such materials. 

14. The tool of claim 12, wherein the base is selected from 
a group of materials including: wood, metal, thermoplastic 
resin, thermoset resin, epoxy, ceramic, glass, and a combi 
nation of any two Such materials. 

15. The tool of claim 12, wherein the two non-foam layers 
and the foam layer are integrally molded with each other by 
injection molding of resin. 

16. The tool of claim 12, wherein the overmold member 
is mechanically attached to the base. 

17. The tool of claim 12, wherein at least one non-foam 
layer is bonded to the base. 

18. The tool of claim 12, wherein the base has a plurality 
of pockets in the grip portion, wherein the Separable over 
mold member is contained. 

19. The tool of claim 12, wherein the thickness of the 
foam layer exceeds the combined thickness of the non-foam 
layers. 

20. The tool of claim 12, wherein the combined thickness 
of the non-foam layers exceeds the thickness of the foam 
layer. 

21. The tool of claim 12, wherein the combined thickness 
of the non-foam layerS is equal to the thickness of the foam 
layer. 

22. The tool of claim 12, wherein the separable overmold 
member is configured in a predetermined shape. 

23. A method to make a separable apparatus for a tool in 
a mold, the Separable apparatus to cushion and dampen 
Vibration, with the Separable apparatus including an over 
mold composed of a mixture of an elastomeric material and 
a foaming agent, comprising a first non-foam layer and a 
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Second non-foam layer, in conjunction, enveloping a micro 
cellular foam layer, the method comprising the Steps of: 

providing a Substrate member in the mold; 
molding the Overmold on the Substrate member, wherein 

the apparatus is made; 
removing the apparatus from the mold; and, 
controlling environmental conditions to which the appa 

ratus is Subjected during one of a time the apparatus is 
in the mold and a time after the apparatus is removed 
from the mold. 

24. The method of claim 23, including the step of remov 
ing the apparatus from the Substrate member. 

25. The method of claim 24, including the step of con 
trolling the time the apparatus is on the Substrate member. 

26. The method of claim 23, including the step of con 
trolling the temperature of the elastomeric material. 

27. The method of claim 23, including the step of con 
trolling the mold temperature. 

28. The method of claim 23, including the step of con 
trolling the time the apparatus is in the mold. 

29. The method of claim 23, including the step of con 
trolling the thickness of the elastomeric material by config 
uring the geometry of one of the Substrate member and 
mold. 

30. The method of claim 23, including the step of con 
trolling the ambient air temperature around the apparatus 
after removal from the mold. 

31. The method of claim 23, including the step of mixing 
the elastomeric material and foaming agent in a predeter 
mined ratio. 

32. The method of claim 23, including the step of selec 
tively restraining the overmold. 

33. A tool comprising: 

a tool-head; 
a grip coupled to the tool-head, with the grip defining a 

Void; and, 

a separable Overmold member configured to fill the Void, 
with the Overmold composed of a mixture of an elas 
tomeric material and a foaming agent, comprising a 
first non-foam layer and a Second non-foam layer, in 
conjunction, enveloping a micro-cellular foam layer. 

34. The tool of claim 33, wherein the elastomeric material 
is Selected from a group comprising thermoplastic olefins, 
thermoplastic rubbers, thermoplastic polyurethanes, polyvi 
nylchlorides, Styrenic block copolymers, and combinations 
of Such materials. 

35. The tool of claim 33, wherein the two non-foam layers 
and the foam layer are integrally molded with each other by 
injection molding of resin. 

36. The tool of claim 33, wherein the overmold member 
is mechanically attached to the grip. 

37. The tool of claim 33, wherein at least one non-foam 
layer is bonded to the grip. 

38. The tool of claim 33, wherein the grip has a plurality 
of pockets configured to contain the Separable overmold 
member. 

39. The tool of claim 33, wherein the thickness of the 
foam layer exceeds the combined thickness of the non-foam 
layers. 
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40. The tool of claim 33, wherein the combined thickness 
of the non-foam layers exceeds the thickness of the foam 
layer. 

41. The tool of claim 33, wherein the combined thickness 
of the non-foam layerS is equal to the thickness of the foam 
layer. 

42. The tool of claim 33, wherein the separable overmold 
member is configured in a predetermined shape. 

43. A tool comprising: 
a means for working; 
a means for holding coupled to the means for working, 

with the means for holding defining a void; and, 
a separable overmold member configured to fill the Void, 

with the overmold composed of a mixture of an elas 
tomeric material and a foaming agent, comprising a 
first non-foam layer and a Second non-foam layer, in 
conjunction, enveloping a micro-cellular foam layer. 

44. The tool of claim 43, wherein the elastomeric material 
is Selected from a group comprising thermoplastic olefins, 
thermoplastic rubbers, thermoplastic polyurethanes, polyvi 
nylchlorides, Styrenic block copolymers, and combinations 
of Such materials. 

45. The tool of claim 43, wherein the two non-foam layers 
and the foam layer are integrally molded with each other by 
injection molding of resin. 

46. The tool of claim 43, wherein the overmold member 
is mechanically attached to the means for holding. 

47. The tool of claim 43, wherein at least one non-foam 
layer is bonded to the means for holding. 

48. The tool of claim 43, wherein the means for holding 
has a plurality of pockets configured to contain the Separable 
overmold member. 

49. The tool of claim 43, wherein the thickness of the 
foam layer exceeds the combined thickness of the non-foam 
layers. 

50. The tool of claim 43, wherein the combined thickness 
of the non-foam layers exceeds the thickness of the foam 
layer. 

51. The tool of claim 43, wherein the combined thickness 
of the non-foam layerS is equal to the thickness of the foam 
layer. 

52. The tool of claim 43, wherein the separable overmold 
member is configured in a predetermined shape. 

53. A handle for a tool, comprising: 
a base having a grip portion and a tool-head portion; and, 
a separable overmold member associated with the grip 

portion, with the Overmold composed of a mixture of an 
elastomeric material and a foaming agent, comprising 
a first non-foam layer and a Second non-foam layer, in 
conjunction, enveloping a micro-cellular foam layer. 

54. The handle of claim 53, wherein the elastomeric 
material is Selected from a group comprising thermoplastic 
olefins, thermoplastic rubbers, thermoplastic polyurethanes, 
polyvinylchlorides, Styrenic block copolymers, and combi 
nations of Such materials. 

55. The handle of claim 53, wherein the base is selected 
from a group of materials including: wood, metal, thermo 
plastic resin, thermoset resin, epoxy, ceramic, glass, and a 
combination of any two Such materials. 

56. The handle of claim 53, wherein the two non-foam 
layerS and the foam layer are integrally molded with each 
other by injection molding of resin. 
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57. The handle of claim 53, wherein the separable over 
mold member is mechanically attached to the base. 

58. The handle of claim 53, wherein at least one non-foam 
layer is bonded to the base. 

59. The handle of claim 53, wherein the base defines at 
least one pocket in the grip portion configured to receive the 
Separable overmold member. 

60. The handle of claim 53, wherein the thickness of the 
foam layer exceeds the combined thickness of the non-foam 
layers. 
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61. The handle of claim 53, wherein the combined thick 
neSS of the non-foam layerS exceeds the thickness of the 
foam layer. 

62. The handle of claim 53, wherein the combined thick 
neSS of the non-foam layerS is equal to the thickness of the 
foam layer. 

63. The handle of claim 53, wherein the overmold is 
configured in a predetermined shape. 
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