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In the assembly of electronic components, a major
threat to the quality of such assemblies is the
electrical potential difference existing between the
electrical part assembly and the operator which may cause
the part to be damaged. The fundamental solution to this
electrostatic discharge problem in the work place is to
provide a means to directly ground the operator to zero
electrical potential. Wrist strap devices are the most
common prior art means to ground operators at their work
stations, but these devices suffer from the disadvantage
of limiting operator movement between work statiomns.

As such, various foot wear has been developed in the
prior art having the capability of conducting electrical
charges to ground while still offering operators,
supervisory personnel, individuals on tours, etc.,
mobility throughout the work place. The typical prior
art heel grounders for comprise a unitary conductive
rubber "cup" that fits over the heel of a shoe, and a
conductive fabric strap which extends therefrom to be in
electrical contact with the wearer’s leg. Such heel
grounder typically is held on the wearer’s foot by an
elastic strap or a hook-and-loop (Velcro™) fastening
arrangement. Such devices are relatively durable,
usually lasting several months, but are also costly.
Additionally, such devices often do not accommodate
differing size and configurations of worker’s shoes which
vary greatly, especially between men and women.
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Recognizing that the conductive rubber "cup" portion
of conventional heel grounder devices may become soiled
from the conductive flooring over which the operator
15 moves about, it has been proposed to add flush head metal
rivets or other enhancements to insure electrical contact
with. the floor. Such devices may cause discomfort,
however, as the operator walks over hard flooring, and
-additionally add to the cost of manufacture of the
20 device.
- Although the available prior art heel gi'ounders have
proven generally suitable for their intended purpoées,
based on the inherent deficiencies discussed above, it is
desirable to provide a heel grounder offering improved
25 fitting and wearing to the user, and further having
replaceable components to meet the needs of a single user
over time or the needs of multiple users.

Summary of the Invention
30 The present invention specifically addresses and

alleviates the above-mentioned deficiencies associated
with the prior art. More particularly, the present
invention compfises an electrical grounding device
‘adaptable to worn around the heel portion of the wearer’s
35 shoe and further extending to be attached to the wearer’s
leg. The device includes a pair of buckles, each having
a hook member or cup that rapidly attaches to the upper
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and then locked into place. The conductive strap is
preferably a reinforced vinyl material providing some
stretchability. Additionally, the conductive strap
provides a resistaﬁce preferably in the range from 10° to
15 10° ohms.

The grounding device provides improved fitting and
wearing over existing heel grounders, in that it is
readily adaptable to a wide range of shoe styles and
sizes. The conductive strap portion is additionally

20 disposable and easily replaced, thereby reducing the
costs associated with effective control of electrostatic
discharge.

These, as well as other advantages of the present
invention will become more apparent from the following

25 description and drawings. It is understood that changes
in the specific structure shown and described may be made
within the scope of the claims without departing from the
spirit of the invention.

30 Brief Description of the Drawings
Figure 1 is a perspective view of a prior art heel
grounder as installed on a wearer'’s shoe;
Figure 2 is 'an enlarged perspective view of the-
components of the heel grounder of the present invention;
35 Figure 3 is a perspective view of the heel grounder
of the present invention as installed on the wearer’s
shoe; and
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bueckl e around the shoe heel through the second buckl e, and then into
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different embodiments that are also intended to be within
the spirit and scope of the invention.
First, referring to Figure 1, a typical prior art
heel grounder 110 is depicted. The prior art heel
20 grounder 110 generally includes a conductive carbonized
rubber cup having a heel band 112 and a counter band or
garter band 114. The prior art device 110 additionally
includes a fabric grounding tab 116 generally of a woven
polyester material coated with a conductive elastomer
25 (such as neoprene loaded with 30% carbon), or
alternatively metallic thread (such as silver yarn) is
interwoven into the fabric of the grounding tab 116. The
prior art device also includes a plastic fastening strap
118 typically having a hook and loop fastener 120. The
30 conductive rubber band 112, garter band 114, and
fastening strap 118 are permanently tied together at the
junction points with a strong adhesive or'by sewing. The
prior art device 110 may also include a 1 meg ohm chip
resistor 122 for additional safety of the wearer against
35 electric shock, the resistor 122 installed at the '
connection between the grounding tab 116 and the
conductive rubber heel band 112.
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strap 118 is tightened. As can also be appreciated the
heel band 112 tends to become quickly soiled and wear
thin, shortening the effective life of the prior art
device 110.

15 Now referring to Figures 2-4, the improved heel
grounding device 10 of the preferred embodiment of the
present invention may now be described. The heel
grounder 10 includes a first buckle 20 and a second
buckle 30, and a conductive strap 40 extending from the

20 first buckle 20 through the second buckle 30 and into
electrical contact with the wearer’s leg. The buckles 20
and 30 include a hook member or clip 22 and 32
respectively, or other means, to attach the buckles 20
and 30 to the upper portion of the wearer’s shoe as shown

25 in Figures 3 and 4. The buckles 20 and 30 are preferably
fabricated of an insulating plastic material. The hook
members or clips 22 and 32 could optionally be fabricated
of a conducting material, for providing a second path to
dissipate electrostatic charges. The end of the

30 conductive strap 40 extends past the second buckle 30 for
tucking inside the wearer’s sock as is conventional in
the use of heel grounders. A

The second buckle 30 preferably includes adjustment

means, such as a locking flap 32, through which the

35 1length of the conductive strap 40 betWeeq the buckles 20
and 30 may be adjusted, and through which the conductive
strap 40 is retained in the buckle 30. The first buckle
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flush-head metal rivets (not shown) in that portion of

the conductive strap 40 underlying the heel of the
15 wearer’s shoe, to counteract soil buildup on the
conductive strap 40 which acts as an insulator.
The assembly, operation and use of the heel grounder
10 of the preferred embodiment of the present invention
may also be described. Initially a section of the
20 conductive strap 40 approximately 18 inches long is cut
to length. One end of that conductive strap 40 is
inserted and locked into place in the first buckle 20,
while the other end of the conductive strap 40 is
inserted and pulled through the second buckle 30 having
25 the flap 34. The first hook member or clip 22 is
attached to the upper portion of the wearer’s shoe,
preferably just below the wearer’s ankle (see Figure 3).
The conductive strap 40 is pulled around the heel portion
of the shoe. The second hook member or clip 32 is
30 similarly placed over the upper portion of the wearer’s
shoe. The conductive strap 40 is pulled through the
second buckle 30 and moderately stretched until it is
held in tension against the heel, after which the locking
flap 34 is closed. The loose end of the conductive strap
35 40 is then tucked inside the wearer’s sock so as to touch
his or her skin.
The heel grounder 10 fits well on nearly any
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20 ﬂ@d,30 ”?thﬁsmﬂd&3f§¥odﬁ“¥ﬁéﬁF%ﬁﬁ'fﬁbﬁbvé@ehéemd@Qbhﬁﬁing strap
40 is retained,in the buckle 30. The first _ bu

- 6- 209R¥3CEptibndprGrabPed hededde %%h8§51|'f§cléirhgtb?a&r§zﬁings The
conductive gepiesedtissoplef ar phlexehtllyi paefdreed embodiment of the
invention. Indeed, various modifications and additions
may be made to this embodiment without departing from the
15 spirit and scope of the invention. These and other
modifications and additions may be obvious to those
skilled in the art and may be implemented to adapt the
present invention for use in a variety of different
applications. '
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10[err] to 10[err] ohns. Conductive straps 40 having 5 such resistance
wi{l not expose the wearer to severe agg_ pai nf ul JWHMl"ﬂmuﬂmmrs from
i nadvertent contact with hi gh potential current y y, b il
efficiently, L | egtrostatic charges. The conductivé sirap 40
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flush-head netal rivéts,(not shown) in that portion of t he conducti ve
strap 40 un88FLGPnEOPRELRERH: of the 15 wearer's shoe, to counteract soil
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is attached to the upper portjion qof the wearer's.shog,, preferably
just bel ow t he we¥terdingnike el tyical  compact, Wikh i $Pestrap 40
is pulled aroundwebeekeel 1pgttion of the shoe. The second hook
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end of t tr . en tucked Inside t wearer's sock
so- as to t Gesend buckile bpshadjugtpent means, sueh thay thedepathio fits

wel | on neaigfytBBYconductive strap between the two buckles may vary.
3. The grounding device of Claim 2, wherein the
second buckle adjustment means are a locking flap to
20 retain the conductive strap.
4. The grounding device of Claim 1, wherein the
conductive strap is a reinforced vinyl material.
5. The grounding device of Claim 1, wherein the
conductive strap provides a continuous ochmic path having
25 a resistance in the range of from 106_ to 10° ohms.



-7- conventional shoe, regardl.ess of style or size. The

conductive strap 40 is replaceabl e upon collecting up debris or
wearing thin, or for subsequent use by di fferent individuals.
The wearer when standing or 5 wal king @7 a grounded conductive surface is
hi nsel f or herself effectively grounded to zero electrical
potential. Electrical conponents to be assenbled are al so mai nt ai ned
at zero potential, thus ther HEEL. GROUNDINGaDEVIGEscharge to the conponent

to cause damage. 10 It iS|ﬂu§£§égg% that the inproved heel grounding

device 10 descri bed herein and sho ] dr awi ngs represents only a
present |y prefer Aadivpbodedermebfgncwnding devdee dpclndased padr iodus
modi fi cag i 0% g AddhbhOofgy; S8 HEiSes Gt 1S el RAacNddhout
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and may be isgitgr@ntiatihiadaptcdiductiver 6e0p eRveAliag fFaomizthd N a
variety of %f;gr rllgckle ggghggagh&pSShoe heel through the second
buckle, and then into electrical contact with the wearer.
10 The second buckle preferably has a locking flap, such
that the length of conductive strap between the buckles
may be adjusted and locked into place, prior to tucking
the end of the strap inside the wearer’s sock. The
grounding device of the preseht invention is readily
15 adaptable to a wide range of shoe styles and sizes,
offering improved fitting and wearing over existing heel
grounders; Additionally, the conductive strap portion is
disposable and easily replaced, thereby reducing the
costs associated with effective control of electrostatic
20 discharge.

FIGURE 2
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