
I claim 1 . A device for electrically connecting an individual to a
conductive grounding [err] comprising: *  a first strap having an
electricarlly conductive portion for contacting a limb of the individual,
said first strap having first and second ends, and an interme- diate
portion: a second strap which is elastic and electrically insula- tive.
having first and second ends. said first end thereof being attached to said
second end of said first strap. connector case attached to said
intermediate por- tion o said first strap. and having connector means for
electrically connecting said conductive portion of said first strap to the
tether: clasp means for adjusting the effective length of said second
strap. said first end of said first strap being attached to said clasp
means. and said second end of said second strap being attached to said
clasp means: and first and second straps. connector case and clasp means
defining a closed loop for encircling the limb of the individual. 2. The
device of claim I wherein said first and second straps are integrally
formed together. and both of said straps are elastic. 3. The device of
claim 1. wherein said first strap has outer and inner surfaces. said outer
surface thereof being electrically insulative and said inner surface
thereof having an electrically conductive portion. 4. The device of claim
1 wherein said first strap is constructed  from  an elastic fabric having
conductive yarns. 5 The device of claim 1 wherein said first strap is
constructed from  a chain of electrically  conductive. expanded links. 6.
The device of claim  1 wherein: said first strap is divided into first and
second electri- cally isolated segments and    2 said connector means
comprises first and second con- nectors. said first connector being in
electrical contact with said first segment of said first strap. and said
second connector being in electrical 



contact with said second segment of said first strap. 7. The device of
claim 1 wherein: said second strap. connector case and clasp means define a
closed loop which surrounds said first strap: and said first strap is
flexible but inelastic. 8. A device for eliminating the buildup of an
electro- static charge on an individual, comprising: first strap means for
contacting a limb of the individ- ual. said first strap means having an
electrically conductive portion. and first and second ends; a connector
case attached to said conductive portion of said first strap means and
having connector means for electrically connecting said conductive portion
of said strap means to an electrically con- ductive tether; second strap
means having first and second ends. said first end of said second strap
means being attached to said second end of said first strap means, said
second strap means being electrically insulative and elastic: clasp means
for adjusting the effective length of said second strap means. said first
end of said first strap means being attached to said clasp means. and said
second end of said second strap means being at- tached to said clasp means.
and said first and sec- ond strap means. connector case and clasp means
defining a closed loop for encircling the limb of the individual. 9. The
device of claim 8 wherein: said first and second strap means comprise a
single integrally formed strap having first and second sections. said first
section corresponding to said first strap means and said second section
corre- sponding to said second strap means;    said first strap section has
outer and inner surfaces. said outer surface thereof being electrically
insula- tive and said inner surface thereof containing said electrically
conductive portion: and said strap is constructed from an elastic fabric
having conductive yarns. 10. The device of claim 8 wherein said first strap
means comprises a chain of electrically conductive. expandable links: and 



said second strap means comprises an electrically insulative. elastic
fabric. 11. The device of claim 8 wherein; said first strap means comprises
an inelastic but flexi- ble fabric having electrically conductive yarns:
said second strap means comprises an electrically insulative. elastic
fabric: and said second strap means, connector case and clasp means define
a closed loop which surrounds said first strap means, and further
comprising guide means for aligning said second strap means with said first
strap means. 12. The device of claim 8 wherein: said first strap means
comprises a nonexpandable but flexible chain of conductive links: said
second strap means comprises an electrically insulative, elastic fabric,
and said second strap means. connector case and clasp means define a closed
loop which surrounds said first strap means. and further comprising guide
means for aligning said second strap means with said first strap means 13.
The device of claim 9 wherein: said integrally formed strap is further
divided into first and second electrically isolated segments. each having
conductive portions: and said connector means comprises first and second
con- nectors. said first connector being in electrical contact with said
first segment of said strap. and said second connector being in electrical
contact with said second segment of said strap.    14. The device of claim
10 wherein: said chain of expandable links is further divided into first
and second electrically isolated segments: and said connector means
comprises first and second con- nectors. said first connector being in
electrical contact-with said first segment of said chain, and said second
connector being in electrical contact with said second segment of said
chain. 15. An adjustable wristband for dissipating excess electrostatic
charge from an individual. comprising: first, inelastic strap means for
contacting a limb of the individual. said first strap means being
electrically conductive at least along its inner surface and 



constructed from an inelastic but flexible fabric having conductive yarns:
second. elastic strap means surrounding said first strap means. said second
strap means being wider than said first strap means and being electrically
insulative. and constructed from an elastic. electri- cally insulative
fabric: guide means for aligning said second strap means with said first
strap means. a connector case attached to said first and second strap means
and having connector means for elec- trically connecting said first strap
means to a grounding tether: and clasp means for adjusting the effective
length of said second strap means. said first and second strap means
connector case and clasp means defining a closed loop for encircling the
limb of the individ- 16. The device of claim 15 wherein: said inelastic but
flexible fabric is further divided into first and second electrically
isolated segments: and said connector means comprises first and second con-
nectors, said first connector being in electrical contact with said first
segment of said inelastic but flexible fabric, and said second connector
being in    -5- electrical contact with said second segment of said
inelastic but flexible fabric. 17. An adjustable wristband for dissipating
excess electrostatic charge from an individual, comprising: first,
inelastic strap means for contacting a limb of the individual. said first
strap means being electrically conductive at least along its inner surface.
and constructed from a nonexpandable but flexible chain of conductive
links: second. elastic strap means surrounding said first strap means, said
second strap means being wider than said first strap means and being
electrically insulative. and constructed from an elastic, electri- cally
insulative fabric; guide means for aligning said second strap means with
said first strap means: a connector case attached to said first and second
strap means and having connector means for elec- trically connecting said
first strap means to a 



grounding tether: and clasp means for adjusting the effective length of
said second strap means. said first and second strap means. connector case
and clasp means defining a closed loop for encircling the limb of the
individ- ual. 18. The device of claim 17 wherein: said chain of conductive
links is further divided into first and second electrically isolated
segments: and said connector means comprises first and second con- nectors.
said first connector being in electrical contact with said first segment of
said chain. and said second connector being in electrical [err] with said
second segment of said chain.    chain of metallic (conductive) links for
the conductive fabric, or may further be altered for use as a dual
conductor wristband.  All of these embodiments provide greater
adjustability and comfort without requiring 5 trimming of the excess strap
material which is pulled through the clasp, and without otherwise exposing
any conductive portions of the wristband, since the excess adjusted
material is electrically insulative and thus may be left dangling. 10 Brief
Description of the Drawings The novel features and scope of the invention
are set forth in the appended claims.  The invention itself, however, will
best be understood by reference to 15 the accompanying drawings, wherein:
Figure 1 is a cross-sectional view of a prior art clasp for a static
control wristband; Figure 2 is a side elevational view of a prior art
adjustable, elastic static control wristband, wherein 20 the strap is
constructed of a conductive material and the adjustable end is loosely
attached to the strap; Figure 3 is a side elevational view of another prior
art adjustable, elastic static control wristband wherein the strap has an
outer insulative surface and an 25   inner conductive surface, one end of
the strap being folded inwardly; Figure 4 is a perspective view of a prior
art adjustable, inelastic static control wristband; Figure 5 is a
perspective view of one 30   embodiment of the adjustable, elastic static
control 



wristband of the present invention, utilizing a fabric strap having two
separate sections; Figure 6 is a perspective view of another embodiment of
the present invention, utilizing an 35   expandable chain of metallic
links, having an insulative outer covering, and forming a dual conductor
wristband; Figure 7 is a perspective view of yet another    -7- embodiment
of the present invention wherein an insulative, elastic strap surrounds a
conductive, inelastic fabric strap; Figure 8 is a perspective view of still
another 5 embodiment of the present invention similar to that shown in
Figure 7 except that a nonexpandable chain of conductive links has been
substituted for the inelastic fabric strap. 10   Description of the
Preferred Embodiment With reference now to the figures, and in particular
with reference to Figure 5, there is depicted the simplest embodiment 10 of
the adjustable, elastic static control wristband of the present invention.
15   Wristband 10 is generally comprised of a strap 12, a connector case 14
and a clasp 16. In this embodiment, strap 12 is a single piece of elastic
fabric which is divided into two sections, 1s and 20. Section 18 has an
electrically insulative outer surface, and a conductive 20   portion 22
lying along its inner surface.  Section 20 is completely insulative. A
stretchweave fabric having this construction is available from Offray,
Inc., of Chester, New Jersey. In that particular fabric, when the
conductive yarns are not woven into the strap, they lie 25   on the surface
thereof and must be cut off.  This cutting step may be performed during the
manufacture of wristband 10. Strap 12 is typically about 2 centimeters
wide, and should be long enough to accommodate a large wrist size, i.e., a
total length of about 24 cm. Strap 12 preferably 30   has an elongation of
at least 1.5 which allows the wristband to pass around the hand of the user
but still retract to fit snugly against the wrist, and also has a low
spring rate for comfort, e.g., about 0.12 lbs/in. Connector case 14, which
typically includes a 35   cover 24 and a backplate 26, engages a central
portion of strap 12. A conductive (metallic) rivet 28 passes through holes
in strap 12 and connector case 14, and 



secures a female snap connector 30. Connector 30 thereby makes electrical
contact with conductive portion 22 of strap 12.  Backplate 26 may also be
metallic to enhance conductivity between the skin and connector 30, but
cover 5   24 is preferably formed from an insulative material, e.g.,
polypropylene or polyethylene.  Connector 30 is designed to receive one end
of a conductive grounding tether, the other end of which may be
electrically connected to ground, i.e., zero electrical potential. 10
The free end of section 18 of strap 12 is affixed to clasp 16 which may
take the form of a figure-8 ring; this end may be affixed to clasp 16 by
looping it around the center bar of the figure-8 ring and sewing the end
(or sonically welding it) onto itself. The free end 15   32 of section 20
is then threaded through clasp 16 to form a tight fitting cinch. The length
of section 20 may easily be adjusted by feeding more or less material
through clasp 16. Regardless of the amount of adjustment, free end 32 never
presents a safety hazard 20   inasmuch as it is completely insulative.
Both ends of strap 12 are preferably fused to prevent unraveling or release
of small fibers. Clasp 16 may take other forms besides a figure- 8 ring,
such as (i) a clasp having spikes and a hinged 25   cover to capture the
fabric, (ii) a wedging gate or jam- type device as shown in Figure 1, or
(iii) a D-ring as shown in Figure 4. The clasp should, however, be small
and not materially reduce the amount of active expansion of strap 12 and,
naturally, be electrically insulative. 30   It will also be understood
that, instead of providing a single strap having two integral sections 18
and 20, two separate straps may be provided, one having the conductive
inner surface and the other being insulative. The two straps would then be
sewn together or sonically 35   welded.  Those skilled in the art will
further appreciate that the wristband of Figure 5 may easily be modified to
a dual conductor wristband (similar to that shown in    -9- Figure 6) by
splitting the conductive section 18 of strap 12 into two separate segments,
each attached to separate connectors. 



Referring now to Figure 6, a dual conductor 5 wristband 40 embodiment of
the present invention is shown which employs a plurality of metallic links
forming two electrically isolated expandable chain segments 42 and 44.
Appropriate chain material is available from Speidel (a division of
Textron, Inc., of Providence, Rhode 10  Island) under the brand name
"Twist-O-Flex".  The chain is conductive, at least along its inner surface,
and preferably is insulative along its outer surface, e.g., by providing an
insulative coating or affixing durable insulative caps. A connector case
46, similar to 15   connector case 14 of Figure 5, receives both segments
42 and 44. Connector case 46, however, houses two connectors 48 and 50
which are in separate electrical contact with segments 42 and 44,
respectively. A dual conductor grounding tether provides separate
electrical 20   pathways for each connector 48 and 50. The free end of
chain segment 42 is attached to an electrically insulative strap 52 by
means of a clip 54. Strap 52 is essentially identical to section 20 of
strap 12, and is thus preferably, but not necessarily, 25   elastic.  In
the preferred embodiment, chain segment 42 is attached to clip 54 by means
of a spring-loaded pin, while strap 52 is attached thereto by looping it
around a cross-bar of clip 54 and sewing the end (or sonically welding it)
onto itself. Similarly, the free end of 30   chain segment 44 is attached
to another (figure-8 type) clasp 56 by a spring-loaded pin, and the free
end 58 of strap 52 is then threaded through clasp 56 to form a tight
fitting cinch. As with wristband 10, chain segments 42 and 44, together
with strap 52, preferably 35   have an elongation of at least 1.5, and a
low spring rate. It is understood that the term "elastic" as used herein
includes in its meaning the expandable nature of    -10- chain segments 42
and 44 since those segments provide a retracting force. Another wristband
embodiment 60 of the present invention, illustrated in Figure 7, utilizes
an elastic, 5 electrically insulative strap 62 and an inelastic,
electrically conductive strap 64.  Inelastic strap 64 may be formed from a
fabric having conductive yarns; alternatively, strap 64 could be
constructed by affixing a metallized film (or applying a conductive
coating) to 



10   the inner surface of a strip of any insulative, durable material. In
either case, strap 64 is preferably flexible along its longitudinal
direction (length), to conform to contours of the wrist; however, it is
preferably rigid along its transverse direction (width), 15   and
furthermore should not be easily compressed or rolled along its
longitudinal direction. Strap 64 is also preferably relatively hard to
inhibit penetration of any pointed object therethrough which might come
into contact with the conductive inner surface. 20              Strap 64 is
loosely held against strap 62 by means of two guides (D-rings) 66. The ends
of strap 64 are permanently attached to guides 66, but strap 62 is merely
threaded through the guides. Strap 62 may be constructed of any elastic,
electrically insulative 25   material, including a simple stretchweave
fabric.  Strap 62 is preferably wider than strap 64 to insure that no
conductive portion of strap 64 is exposed. The ends of strap 62 are held in
adjustable relationship by another clasp 68. A connector case 70 is again
provided, 30   although Figure 7 illustrates the use of a male snap
connector 72 rather than a female snap connector. With further reference to
Figure 8, another wristband embodiment 80 of the present invention is
depicted which is very similar to the wristband 60 of 35   Figure 7.  In
fact, wristband 80 is essentially identical to wristband 60 except that
flexible chain segments 82 and 84 have been substituted for strap 64. Also,
Figure    8 depicts a dual conductor version of the two-strap wristband,
i.e., the two chain segments 82 and 84 are separately connected to two male
snap connectors. An elastic, insulative strap 86, identical to strap 62, is
5 aligned with chain segments 82 and 84 with guides, as before, and another
clasp provides adjustability to strap 86.  Although chain segments 82 and
84 may be expandable, they preferably are not, since expanding links, when
retracting, may pinch the skin or grab body hair, 10   creating discomfort.
The chain segments are, nevertheless, flexible to conform to the shape of
the wrist. Each of the foregoing embodiments presents a wristband which
allows a wide degree of adjustment for 15   comfort and yet, due to the
elasticity of at least one of the straps, insures proper electrical contact
with the 



skin of the user. Furthermore, this is accomplished without exposing any
conductive portion of the straps and without the necessity of trimming the
loose end of any 20   strap. Although the invention has been described with
reference to specific embodiments, this description is not meant to be
construed in a limiting sense. Various modifications of the disclosed
embodiment, as well as 25   alternative embodiments of the invention, will
become apparent to persons skilled in the art upon reference to the
description of the invention. It is therefore contemplated that the
appended claims will cover such modifications that fall within the true
scope of the 30   invention.    I claim 1. A device for electrically
connecting an individual to a conductive grounding tether. comprising: a
first strap having an electrically conductive portion for contacting a limb
of the individual, said first strap having first and second ends. and an
interme- diate portion: a second strap which is elastic and electrically
insula- tive. having first and second ends. said first end thereof being
attached to said second end of said first strap: a connector case attached
to said intermediate por- tion of said first strap, and having connector
means for electrically connecting said conductive portion of said first
strap to the tether: clasp means for adjusting the effective length of said
second strap. said first end of said first strap being attached to said
clasp means. and said second end of said second strap being attached to
said clasp means: and first and second straps. connector case and clasp
means defining a closed loop for encircling the limb of the individual. 2.
The device of claim 1 wherein said first and second straps are integrally
formed together. and both of said straps are elastic. 3. The device of
claim 1 wherein said first strap has outer and inner surfaces, said outer
surface thereof being electrically insulative and said inner surface
thereof having an electrically conductive portion. 



4. The device of claim 1 wherein said first strap is constructed from  an
elastic fabric having conductive yarns. 5 The device of claim 1 wherein
said first strap is constructed  from  a chain of electrically conductive.
expandable links. 6. The device of claim I wherein: said first strap is
divided into first and second electri- cally isolated segments, and    said
connector means comprises first and second con- nectors. said first
connector being in electrical contact with said first segment of said first
strap. and said second connector being in electrical contact with said
second segment of said first strap. 7. The device of claim 1 wherein: said
second strap. connector case and clasp means define a closed loop which
surrounds said first strap: and said first strap is flexible but inelastic.
8. A device for eliminating the buildup of an electro- static charge on an
individual, comprising: first strap means for contacting a limb of the
individ- ual, said first strap means having an electrically conductive
portion. and first and second ends; a connector case attached to said
conductive portion of said first strap means and having connector means for
electrically connecting said conductive portion of said strap means to an
electrically con- ductive tether; second strap means having first and
second ends, said first end of said second strap means being attached to
said second end of said first strap means. said second strap means being
electrically insulative and elastic: clasp means for adjusting the
effective length of said second strap means, said first end of said first
strap means being attached to said clasp means. and said second end of said
second strap means being at- tached to said clasp means. and said first and
sec- ond strap means. connector case and clasp means defining a closed loop
for encircling the limb of the individual. 9. The device of claim 8
wherein: said first and second strap means comprise a single 



integrally formed strap having first and second sections. said first
section corresponding to said first strap means and said second section
corre- sponding to said second strap means.    14 - said first strap
section has outer and inner surfaces. said outer surface thereof being
electrically insula- tive and said inner surface thereof containing said
electrically conductive portion: and said strap is constructed from an
elastic fabric having conductive yarns. 10. The device of claim  8 wherein
said first strap means comprises a chain of electrically conductive.
expandable links, and said second strap means comprises an electrically
insulative, elastic fabric. 11. The device of claim 8 wherein: said first
strap means comprises an inelastic but flexi- ble fabric having
electrically conductive yarns: said second strap means comprises an
electrically insulative. elastic fabric; and said second strap means.
connector case and clasp means define a closed loop which surrounds said
first strap means. and further comprising guide means for aligning said
second strap means with said first strap means. 12. The device of claim 8
wherein: said first strap means comprises a nonexpandable but flexible
chain of conductive links: said second strap means comprises an
electrically insulative. elastic fabric and said second strap means.
connector case and clasp means define a closed loop which surrounds said
first strap means. and further comprising guide means for aligning said
second strap means with said first strap means 13. The device of claim 9
wherein: said integrally formed strap is further divided into first and
second electrically isolated segments each having conductive portions: and
said connector means comprises first and second con- nectors. said first
connector being in electrical contact with said first segment of said
strap. and said second connector being in electrical contact 



with said second segment of said strap.    REPLACEMENT SHEET 14. The device
of claim 10 wherein: said chain of expandable links is further divided into
first and second electrically isolated segments: and said connector means
comprises first and second con- nectors. said first connector being in
electrical contact with said first segment of said chain, and said second
connector being in electrical contact with said second segment of said
chain. 15. An adjustable wristband for dissipating excess electrostatic
charge from an individual, comprising: first. inelastic strap means for
contacting a limb of the individual. said first strap means being
electrically conductive at least along its inner surface and constructed
from an inelastic but flexible fabric having conductive yarns: second.
elastic strap means surrounding said first strap means. said second strap
means being wider than said first strap means and being electrically
insulative. and constructed from an elastic. electri- cally insulative
fabric: guide means for aligning said second strap means with said first
strap means: a connector case attached to said first and second strap means
and having connector means for elec- trically connecting said first strap
means to a grounding tether: and clasp means for adjusting the effective
length of said second strap means. said first and second strap means.
connector case and clasp means defining a closed loop for cncircling the
limb of the individ- ual. 16. The device of claim 15 wherein: said
inelastic but flexible fabric is further divided into first and second
electrically isolated segments. and said connector means comprises first
and second con- nectors. said first connector being in electrical contact
with said first segment of said inelastic but flexible fabric, and said
second connector being in    REPLACEMENT SHEET 



- 16 - electrical contact with said second segment of said inelastic but
flexible fabric. 17. An adjustable wristband for dissipating excess
electrostatic charge from an individual. comprising: first. inelastic strap
means for contacting a limb of the individual, said first strap means being
electrically conductive at least along its inner surface. and constructed
from a nonexpandable but flexible chain of conductive links: second.
elastic strap means surrounding said first strap means. said second strap
means being wider than said first strap means and being electrically
insulative. and constructed from an elastic, electri- cally insulative
fabric; guide means for aligning said second strap means with said first
strap means: a connector case attached to said first and second strap means
and having connector means for elec- trically connecting said first strap
means to a grounding tether: and clasp means for adjusting the effective
length of said second strap means. said first and second strap means.
connector case and clasp means defining a closed loop for encircling the
limb of the individ- ual. 18. The device of claim 17 wherein: said chain of
conductive links is further divided into first and second electrically
isolated segments: and said connector means comprises first and second con-
nectors. said first connector being in electrical contact with said first
segment of said chair. and said second connector being in electrical
conduct with said second segment of said chain.    


