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Background of the Invention
1. Field of the Invention

The present invention generally relates to
devices for preventing electrostatic discharge, and more
particularly to a wristband having two separate
conductive paths therein, the wristband and conductive
paths being connected to a conductive grounding tether
having two wires.

2. Description of the Prior Art

Electrostatic discharge, as well as the
mere presence of a static electric field, can be
extremely detrimental to sensitive electronic parts.

This is particularly true of modern semiconductors and
integrated circuits which may be degraded or destroyed by
the buildup of static electricity in the workplace.
Especially sensitive components can be severely affected
by an electrical potential as small as 50 volts, yet the
simple act of walking has been known to triboelectrically
generate a potential of 30,000 volts or more.

The most common tool heretofore used in the
battle against electrostatic discharge is a conductive
tether which is designed to drain away excess
electrostatic charge. One of the earliest grounding
tethers is described in U.S. Patent No. 3,015,754 issued
to W. Legge, which illustrates a grounding strap for a
human leg, with a tether connecting the strap to a
conductive tread to be attached to the bottom of a shoe.
Later devices incorporated a wrist strap, and several
variations of the wrist strap and/or grounding tether are

disclosed in the following patents:

Country angd Number Inventor

U.s. Patent No. 3,857,397 A. Brosseau

U.s. Patent No. 4,373,175 C. Mykkanen

U.S. Patent No. 4,398,277 Christiansen et al.
U.S. Patent No. 4,402,560 S. Swainbank

U.S. Patent No. 4,459,633 H. Vandermark
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U.S. Patent No. 4,537,462 S. Manabe
5 U.S. Patent No. 4,577,256 A. Breidegam
U.5. Patent No. 4,605,984 R. Fiedler
U.S. Patent No. 4,638,399 Maroney et al.
U.S. Patent No. 4,639,825 A. Breidegam
U.8. Patent No. 4,662,695 Gordon et al.
10 U.8. Patent No. 4,680,668 N. Belkin
U.S. Patent No. 4,698,724 R. Burvee
U.S. Patent No. 4;720,764 D. Lucas
U.S. Patent No. 4,720,765 J. Weiss
U.S. Patent No. 4,755,144 Gordon et al.
15 U.S5. Patent No. 4,782,425 A. Breidegam
U.S. Patent No. 4,816,964 J. Weiss
U.8. Patent No. 4,845,585 J. Weiss
German Off. No. P25473%0.9-33 Bornefeld et al.
20 The subject invention relates to a wrist strap
having two separate conductive pathways and, accordingly,
the closest prior art is probably the second of the
Breidegam patents, no. 4,639,825. Such a dual conductor
wristband is useful in conjunction with systems which
25 monitor the resistance of the grounding tether, for
example, the system shown in Figure 11 of Breidegam. In
order to interface a dual conductor wristband with such a
monitor, however, a two-wire tether is also necessary.
In fact, the subject invention deals not so much with the
30 wristband itself, but rather with the connection means
between the dual conductor wristband and the two-wire
tether.
Examples of two-wire tethers appear in several
of the above patents, viz., the Fiedler, Maroney et al.,
35 Breidegam ('825), and Lucas patents. Unfortunately, each
of the two-wire tethers disclosed in these patents
suffers from serious drawbacks. For example, the tether
disclosed in Fiedler is shorted at the distal end which
is totally unacceptable for use with the type of monitor
40 described in Breidegam. Maroney et al. depicts the use

of a shielded cable whose conductors are similarly
shunted at the distal end and hence likewise worthless

for use with the present invention. The tether of



tethers is described in U S. Patent No. 3,015,754 issued to W Legge, which
I 11 ustr at eBhiscbhept BasriderRepltedap for a human leg, with a tether connecting the
strap to a ad to be attached to the bottom of a shoe. Later
devi ces inc | st strap, and several variations of the wi st
strap and/or grounding tether are disclgied in the foll ow ng patents:

Country-and Nunber | nveéntor U S. Patent No. 3,857, 397

A. Brosseau e%:dé:‘gaarr?@s %ﬁse@it,{%.égi’l 7iwo Sﬁp.aratg %ﬁe@%aﬁo%}n%é Pat ent

No. 4,398, 2 ristiansen et a ent 402, 560
S. Swai nbaniklong the length of the wires with two snap connectors at

the proximate end for connection to the wristband. The

provision of two separate connectors, however, creates a

5 problem for the wearer in that movements of the wrist,
arm and hand may cause the two lines emanating from the
snap connectors to become tangled up, possibly even
causing one connector to become disconnected.
Conversely, rotational interference between the two

L0 connectors may inhibit the dexterity of the wearer, which
affects performance on the assembly line. Finally, the
wires in the Lucas tether are shorted together at both
ends, which is clearly unacceptable. It would,
therefore, be desirable and advantageous to devise means

LS for connecting a two-wire tether to a dual conductor
wristband which would overcome the above-noted problems.

Accordingly, the primary object of the present
invention is to provide a dual conductor wristband for
drainage of excess electrostatic charge.

20 Another object of the invention is to provide
such a wristband having a single female jack for
connection to a two-wire grounding tether.

Still another cobject of the invention is to
provide a two-wire grounding tether which cooperates with

25 the movements of the individual wearing the wristband.

Yet another object of the invention is to
provide a wristband which prevents accidental connection
to a source of electrical potential.

30 Summarv of the Invention

The foregoing objects are achieved in a dual
conductor wristband having a connector case including a
female jack for receiving a dual-connector phono-type
plug. The phono plug is attached to the terminal end of
35 a two-wire grounding tether, and preferably has non-
standard dimensions to prevent accidental use of a tether

which is not designed for grounding purposes. The case



U. S. Patent No. 4,459, 633 H. Vander mar k -2- Country and

Number | nventor U. S. Patent No. 4,475, 141 J.
Ant onevich U. S. Patent No. 4,537, 462 S. Manabe U. S. Patent No.
4,577, 256 A. Breidegam U. S. Patent No. 4,605, 984 R
Fiedler U S. Patent No. 4,638, 399 -4~ Maroney et al. US. Patent No.
4,639, 825 A. Brei degam
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further includes means for electrically isolating the two
conductive portions of the wristband from one another,
and for connecting each of the conductive portions to one
of the wires in the two-wire tether via the modified
phono plug. Alternative embodiments are provided for
both metal wristwatch type bands and fabric bands.

Brief Description of .the Drawings

The novel features of the invention are set
forth in the appended claims. The invention itself,
however, will best be understood by reference to the
accompanying drawings, wherein:

Figure 1 is a perspective view showing the dual
conductor wristband and attached grounding tether with
the user's hand in dashed lines.

Figure 2 is a cross-sectional view of the
connector case of the dual conductor wristband taken
along lines 2-2 of Figure 1.

Figure 3 is a cross-sectional view of the
connector case of the dual conductor wristband taken
along lines 3-3 of Figure 2.

Figure 4 is an exploded perspective view
showing the connector case structure.

Figure 5 is a bottom plan view of the case and
dual conductor wristband.

Figure 6 is a front elevational view of the
phono plug utilized by the present invention,
illustrating its non-standard dimensions.

Figure 7 is an exploded perspective view
showing an alternative embodiment of the dual conductor
wristband of the present invention for a fabric-type
band.

Description of the Preferred Embodiment

With reference now to the figures, and in
particular with reference to Figure 1, there is depicted
a dual conductor wristband 10 and a grounding tether 12
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U S. Patent No. 4,662, 695 Cordon et al. U S. Patent No.

4, 680, 668 N. Belkin U S. Patent No. 4,698, 724 R
Burvee U. S. Patent No. 4,720, 764 D. Lucas U. S. Patent No.

4,720, 765 J. Weiss U S. Patent No. 4, 755, 144 CGor don
et al. U S Patent No. 4,782,425 A Breldegan1U S. Patent No.
4,816, 964 J. Vélss U. S. Pateﬁﬁ“No 4, 845 585 J. Weiss
Cerman OFf. No. .P2547390. 9- ﬁ g felg ﬁ . _The_subject invention
relates to aPRPistOEEFaB haviag ﬁgoggpépa?és 8 dﬁé??@é ngﬁ ys and,

accordi ngl y, conductor wristband 10 is generally comprised of a strap
14 and a connector module or case 16. In the embodiment
shown, strap 14 is constructed of a plurality of metallic
5 links, forming two strap sections 14a and 14b, separated
by an electrically insulative buckle 18. Strap sections
14a and l4b are thereby electrically isolated from one
another, forming two separate conductive paths in strap
14. Strap 14 may either be of fixed circumference, or

10 expandable as shown in U.S. Patent No. 4,459,633 issued
to H. Vandermark on July 10, 1984. Further details of
the construction of strap 14 (as well as the fabric strap
shown in Figure 7) may be found in U.S. Patent No.
4,638,825 issued to A. Breidegam on January 27, 1987.

18 General standards for grounding wristbands may also be
found in EQS/ESD Standard No. 1, published by the EOS/ESD
Association, Inc., of Westmoreland, New York (January
1987).

Tether 12 is comprised of two insulated wires,

20 and has a proximate end 20 and a distal end 22. A
modified dual connector phono plug 24 is attached to
proximate end 20 of tether 12 for connection to a female
jack 23 in connector case 16. Phono plug 24 has a head
25, and a sleeve 26 and tip 28, separated by a small

25 insulator band 27. In the preferred embodiment, a second
phono plug 29 is attached to distal end 22 of tether 12.
Other details of tether 12 are discussed below in
conjunction with Figure 6.

Referring now to Figures 2 through 5, various

30 features of connector case 16 of dual conductor wristband
10 are explained. Case 16 is comprised of a cover 30,
and two contact plates which may conveniently be referred
to as sleeve backplate 32 and tip backplate 34 (alluding
to the sleeve and tip portions of phono plug 24). Cover

35 30 is generally rectangular in shape, and has two side
rails 36 and 37 running parallel to strap 14. Cover 30
may be constructed of any non-conductive material,
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the closest prior art is probably the second of the Brei degam patents, no.
4,639, 825. Such a dual conductor wistband is useful in conjunction with
systens which nonitor the resistance of the grounding tether, for exanple,
the system shown in Figure 11 of Breidegam In order to interface a dual
conductor wistband with such a nonitor, however, a two-wire tether is also
necessary. In fact, the subject i nventi 6R~deal s not so nmuch with the

1 SEoan | ber bl SRS A LIS OSSO, RaTsbelgen the dun
appear in saykimdsonically welded, such as nylon or polypropylene.
Cover 30 also has a void 38 therein for
receiving a barrel contact 40 and pilot washer 42. Void
5 38 has a generally cubic shape, corresponding to the
shape and size of barrel contact 40, and is open at the
upper surface 44 of cover 30. One of the side walls
defining void 38 further has an aperture 46 therein to
allow passage of a coil spring 48 which abuts barrel
10 contact 40. Coil spring 48 is mounted on a tine
{(obscured in the drawings by spring 48) which emanates
from and is integral with sleeve backplate 32. As can
best be seen in Figure 3, void 38 is actually wider than
barrel contact 40, and spring 48 thereby serves to bias
15 barrel contact 40 to a position slightly offset from the
centerline defined by pilot washer 42. This creates a
camming action as phono plug 24 is inserted into case 16,
and insures reliable electrical connections between phono
plug sleeve 26, barrel contact 40, coil spring 48, and
20 sleeve backplate 32. Barrel contact 40 is preferably
constructed of nickel plated brass.
After phono plug 24 passes through barrel
contact 40, tip 28 snaps into a hairpin contact 50.
Hairpin contact 50 has two ends 52 and 54, and is
25 attached to tip backplate 34 by clipping ends 52 and 54
into a slot 56 in backplate 34. The distance between the
legs of hairpin contact 50 is slightly smaller than the
diameter of tip 28; this means that, as tip 28 snaps into
place, the legs will spread slightly. This in turn
30 increases the contact force between ends 52 and 54 and
slot 56, optimizing electrical conductivity teo tip
backplate 34. This movement also provides a wiping
action against hairpin contact 50 which cleans the
contact surfaces thereof. Hairpin contact 50 may be
35 constructed of any metallic substance, such as stainless
steel. 1In the preferred embodiment, the contact position
of tip 28 is stabilized by a (concave) pilot hole in a
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of the above patents, viz., the Fiedler, Maroney et al., Breidegam ('825),

and Lucas patents. Unfortunately, each of the two- Wiy hest Replased| osed in
t hese patents suffers from serious drawbacks. For a# t her
disclosed in Fiedler is shorted at the distal end I

unacceptable for use with the type of nonitor described in Brei degam

Maroney et al. depicts the use of a shi el'd&d cabl e whose conductors are

simlarly shu i,S1 end_and hen | i kew se. worthless, for use

i Uh Che’ pr oot | Skt Toh, Th e FLIGEERTE 6. || SBN o 0 0
integrally with cover 30.

Assembly of connector case 16 may best be
understood with reference to Figure 4. Barrel contact 40
5 and pilot washer 42 (which, together with hairpin contact
50 and seat 58, form female jack 23 in the preferred
embodiment) are first lowered into void 38 in cover 30.
Pilot washer 42 includes a flanged portion 60 and a hub
portion 62. After placement of both of the elements in

10 void 38, cover 30 is ultrasonically welded in the area
proximate thereto, resulting in a buildup of plastic
material about flange 60. This secures washer 42 and
barrel contact 40 in void 38. Hub 62 serves to guide
plug 24 into (offset biased) barrel contact 40.

15 : The next step is to attach spring 48 to the
tine extending from sleeve backplate 32, and position
hairpin contact 50 just above seat 58 of cover 30. Each
of the backplates may then be affixed to cover 30. As
sleeve backplate 32 is moved adjacent to cover 30, spring

20 48 is threaded through aperture 46 and brought in contact
with barrel contact 40. As tip backplate 34 is moved
adjacent to cover 30, the ends 52 and 54 of hairpin
contact 50 are inserted into slot 56 of backplate 34.
Each of the backplates is then secured to cover 30 by

25 ultrasonic welding; plastic from cover 30 near rails 36
and 37 flows and then stiffens around a plurality of
outwardly projecting tabs 64 formed integrally with the
backplates. For clarity, the figures show tabs 64 before
welding.

30 Strap sections 14a and 14b may be attached to
backplates 32 and 34 before or after assembly of
connector case 16. Strap 14 may advantageously be made
replaceable by the provision of pins 66 as used in
conventional watch bands. Alternatively, the leading

35 edge of the backplates may be formed into a flange (not
shown} which would attach to strap 14 between its
metallic links. After the two strap sections 14a and 14b



-3- Breidegamis essentially two separate tethers joined along the |length
of the wr as ‘ﬁdconnectors at the proximate end for connection
to the wwisfh i sion of two separate connectors, however,
Ccreates a p wearer in that novenents of the wist, arm and
hand may cause the two |lines emanating fromthe snap connectors to becone
tangl ed up, possibly even causing one confector to becone di sconnected.
Conversely, rotational interference between the two connectaors may inhibit
t he dexterit)PQNetWEFWW%ﬁQQQh%GﬂQﬂlthe backplates, they may be jolIned

together by means of insulative buckle 18. Backplates
must obviocusly be made of a conductive material,

‘preferably stainless steel.

5 With reference now to Figure 6, details of
tether 12 and phono plug 24 are explained. Figure 6 is a
front elevational view of plug 24, illustrating various
dimensions thereof by use of reference letters A through
E. In the preferred embodiment, these dimensions are as

10 follows:

Reference Preferred
Letter Dimension Value Range (mm
2 A barrel length 7.37 mm (0.29 in) 7.0 - 7.6
B barrel diam. 3.51 mm (0.138 in) 3.4 - 3.6
20 C insulator ht. 0.89 mm (0.035 in) 0.6 - 1.2
D tip length 1.27 mm (0.05 in) 1.0 - 1.5
E tip diameter 2.92 mm (0.115 in} 2.8 = 3.1

25 These dimensions are smaller than the standard dimensions
prescribed for dual connector phone plugs. In other
‘words, phono plug 24 is both shorter and of smaller
diameter than conventional phono plugs. Standard
dimensional characteristics for phono plugs may be found

30 in EIA Standard RS-453, published by the Electronic
Industries Association (May 1978).

The inner diameter of the pilot hole in seat 58
is accordingly just slightly larger than the tip diameter
of plug 24, but not large enough to accept a standard

35 plug (i.e., not greater than about 3.2 millimeters).

This is highly desirable for use with a grounding
wristband, in order to insure that only a proper
grounding tether has been connected to the wristband. In
laboratory workstations where these devices are used,

40 there are commonly several different electrical systems
at work, some utilizing phono~-type plugs. By providing a
non-standard plug (and smaller pilot hole for the plug
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connection to a high-voltage source is avoided. The
diameter of pilot washer 42 may optionally also be
smaller than the diameter of standard phono-plug barrels.
The dimensions of plug 24 may be even smaller than the
ranges specified above, but it is anticipated that the
ranges given will be optimal. Down sizing of the plug is
also desirable for méintaining a low-profile connection
with case 16.

Another important feature of tether 12 is the
manner in which the tether itself is connected to plug
24. For ease of use, tether 12 preferably emerges. from
plug 24 at a right angle to sleeve 26, i.e., sleeve 26 is
essentially normal to head 25. When combined with a male
axial connector, this allows plug 24 to swivel a full
360 without becoming tangled or inhibiting the dexterity
of the user, unlike prior art dual conductor wristband
tethers. The provision of a normal plug also lessens the
likelihood of unintended removal of plug 24 from
connector case 16. Torsional or rotational forces will
not cause plug 24 to become disconnected; rather, it must
be pulled straight out, unlike the snap connectors used
in the prior art.

Plug 24 contains two current limiting resistors
68 and 70 which are electrically connected to sleeve 26
and tip 28, respectively. The provision of such
resistors minimizes the chances of accidental shock
arising from current surges in the ground line or
unintentional connection of tether 12 to a high-voltage
source. The preferred resistance of resistors 68 and 70
is one megohm, although the value could vary within the
range of 500 k1 to 5 Ml (no resistors are necessary in a
well protected environment). As those skilled in the art
will appreciate, the effective resistance of these two
resistors, when acting in parallel, is half of either of
them, i.e., using two 1 Ml resistors results in an
effective resistance of 500 k1. The values of the

of the invention is to provide
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Still another object of the invention is to provide a two-w re groundi ng
tet her which cooperates with the novenents of the individual wearing the
wri st band. Yet another object of the invention is to provide a wi stband
whi ch prevents accidental connection to a source of electrical potential.
Summary of the Invention The foregoing_gpjiects are achieved in a dual
conductor wristband having a connector case including a female jack for

receiving ax@%@'st%@;&@%ch(%’é gmﬁartlweaplsa@e %}h%oagqa@rahuanl andt naghed to
the term nal, end o ;3 LigWLg 9rounding Lelher, and ugheranly has non

Current limiting resistors 68 and 70 are
preferably located at the proximate end 20 of tether 12

5 to optimize their effectiveness. If either of the wires
in tether 12 were to become exposed to a high-voltage
source between ends 20 and 22, the resistors would be
ineffective if placed at the distal end 22 thereof. 1In
this regard it should be noted that distal plug 29 is of

10 conventional dimensions, which precludes connection of
plug 29 to female jack 23; this assures the user that
resistors 68 and 70 are located proximate to wristband
10. In the preferred embodiment, distal plug 29 is
aligned with the wires, unlike the 90+ orientation of
15 plug 24. .

Referring now to Figure 7, an alternative
embodiment 80 of the dual conductor wristband of the
present invention is shown. As disclosed in U.S. Patent
No. 4,639,825 (mentioned above), the strap porticn of a

20 dual conductor wristband may be constructed of either
metallic links or of a fabric band. Alternative dual
conductor wristband 80 is designed for use with a fabric
band 82 having two parallel conductive strips 84 and 86
therein. Alternative connector case 88 now includes a

25 cover 90, an intermediate buckle 92, and backplates 94
and 96.

Cover 90 is similar to cover 3¢, but void 38
has been replaced by a slot 98. Slot 98 receives a
connector block 100 integral with buckle 3%2. Connector

30 block 100 has a hole (with an inner diameter of 3.6 mm or
less) therein for receiving plug 24, with two wires 102
and 104 located along the surface of the hole for
connection to sleeve 26 and ﬁip 28 of plug 24,
respectively. When alternative dual conductor wristband

35 80 is assembled, a portion of wire 102 is in contact with
backplate 96 and a portion of wire 104 is in contact with
backplate 94. Backplates 94 and 96 may be attached to
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standard di nensions to prevent accidental use of a tether which is not

desi gned for groundi ng purposes. The case -4- further includes neans for
electrically isolating the two conductive portions of the wistband from
one anot her, and for connecting each of the conductive portions to one of
the wires in the two-wire tether via the nodified phono plug. Aternative
enbodi nents are provided for both netal I stwat ch type bands and fabric

bands. buckle 92 by securing tabs 106 to ribs 108 of buckle 92.
Tabs 106 may also pierce fabric band 82 and thereby
secure it to connector case 88. Alternatively, ribs 108
may be provided with a plurality of spikes 110 as taught

5 by U.S. Patent No. 4,720,765 (Weiss) in order to secure
fabric band 82, and/or a clasp with a living hinge (not
shown) may be provided as taught by U.S. Patent No.
4,845,585 (Weiss).

Although the invention has been described with
10 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
alternative embodiments of the invention, will become
apparent to persons skilled in the art upon reference to
15 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

invention.
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Bri ef Description of Thishexk 8 novel features of the invention are
set forth in the appen aﬁ \ e invention B-NseB3a2H8Re%%er, will best
be understood by refer conpanyi ng drawi ngs, wherein: Figure 1
Is a perspective view show ng the dual conductor wistband and attached
grounding tether with the user's hand in~dashed lines. Figure 2 is a
cross-secti onS2¥Féw of the connector case of the dual conductor wristband

taken along lines 2-2 of Figure 1. Figure 3 is a cross-sectional view of
t he 1. A connector case for a wristband having two

conductive paths, comprising:
_ female jack means for receiving a dual
5 connector plug, said female jack means having first and
second contact means;

a first conductive backplate attached to said
female jack means and in electrical contact with said
first contact means of said female jack means;

10 a second conductive backplate attached to saicd
female jack means and in electrical contact with said
second contact means of said female jack means; and

means for attaching said first and second
conductive backplates to the two conductive paths of the

15 wristband.

' 2. The connector case of Claim 1 further
comprising electrically insulative cover means attached
to said first and second backplates, said cover means
having a void therein, and wherein:

20 said first contact means comprises a barrel
contact located within said void, said barrel contact
having a hole therethrough for passage of a dual
connector plug, and being electrically connected to said
first backplate; and .

25 said second contact means comprises a hairpin
contact located proximate said barrel contact for
receiving a tip of a dual connector-plﬁq, said hairpin
contact being electrically connected to said second
backplate. |

30 3. The connector case of Claim 2 further
comprising:

a pilot washer attached to said cover means
adjacent said barrel contact, said pilot washer defining
a centerline; and

35 bias means for positioning said barrel contact
cffset from said centerline when no plug is present
therein.

U



connector case of the dual conductor wistband taken_al ong |Iines 3-3 of
Figure 2. Figure 4 is an expl oded perspective view Sﬁjmﬁﬁ ¢ or
case structure. Figure 5 is a bottom plan view of the u uﬁ

conductor wistband. Figure 6 is a front el evational no plug
utilized by the present invention, illustrating its non-standard

di mensions. Figure 7 is an expl oded perspéctive view showing an alternative
enmbodi nent of the dual £0 uctor wistband of the present invention for a

fabric-type
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. e connector case of Claim 3 wherein said
cover means further includes a seat member adjacent said
hairpin contact having a pilot hole therein for receiving
the tip of the dual connector plug, said pilot hole
having an inner diameter of no greater than about 3.2
millimeters.

5. A dual conductor wristband for draining
electrostatic charge, -comprising:

a strap member having first and second
conductive pathways, said pathways being electrically
isolated from each other;

a first conductive backplate attached to said
strap member and in electrical contact with said first
conductive pathway thereof;

a second conductive backplate attached to said
strap member and in electrical contact with said second
conductive pathway thereof; and

a female jack located proximate said first and
second backplates for receiving a dual connector plug,
said female jack having first and second contacts, said
first contact being electrically connected to said first
backplate and said second contact being electrically
connected to said second backplate.

6. The dual conductor wristband of Claim 5
further comprising an electrically insulative cover
attached to said first and second backplates, said cover
having a void therein, and wherein:

said first contact comprises a barrel contact
located within said void, said barrel contact having a
hole therethrough for passage of a dual connector plug,
and being electrically connected to said first backplate:
and

said second contact comprises a hairpin contact
located proximate said barrel contact for receiving a tip
of the dual connector plug, said hairpin contact being
electrically connected to said second backplate.

7. The dual conductor wristband of Claim 6

A



band. Description of the Preferred Enbodi ment Wth reference now to the
figures, and in particular with reference to Flgure 1 there is depicted a
dual conductor wistband 10 and a groundi ng tether ﬂwa @s&inmma&don a
hand shown in dashed |ines. Dual conductor MW|stband
conprised of a strap 14 and a connector mpdule or ca
enbodi nent shown, strap 14 is constructed of a pIurallty

a pilot washer attached to said cover adjacent

further comprising:

meta

said barrel contact, said pilot washer defining a
centerline; and
5 bias means for positioning said barrel contact
offset from said centerline when no plug is present
therein.
8. A tether for a dual conductor wristband
having two separate cénductive pathways, comprising:
10 first and second insulated wires each having
distal and proximate ends;
means for electrically connecting said distal
ends of said first and second wires to an external
monitor; and
15 _ a dual connector plug having sleeve and tip
portions, attached to said proximate end of said wires,
said first wire being electrically connected to said
sleeve portion of said dual connector plug, and said
second wire being electrically connected to said tip
20 portion of said dual connector plug, said tip portion
further having a diameter of no greater than about 3.1
millimeters.
9. The tether of Claim 8 wherein said dual
connector plug has a head portion, and said wires emerge
25 from said head portion essentially perpendicular to said
sleeve and tip portions.
10. An apparatus for draining electrostatic
charge from an individual, comprising:
a tether including:
30 first and second insulated wires each
having distal and proximate ends,
means for electrically connecting said
distal ends of said first and second wires to
an external monitor, and
35 a dual connector plug having a sleeve and
a tip, attached to said proximate end of said

wires, said first wire being electrically

R A
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connected to said tip of said dual connector
plug;
a connector case including:
an insulative cover,
a female jack attached to said cover for
receiving said dual connector plug, said female
jack having first and second contacts for
connection with said sleeve and tip,
respectively, of said dual connector plug,
a first conductive backplate attached to
said cover and electrically connected to said
first contact of said female jack,
a second conductive backplate attached to
sald cover and electrically connected to said
second contact of said female jack:; and
a strap attached to said connector case, having
first and second conductive pathways electrically
isolated from each other, said first conductive pathway
being electrically connected to said first backplate and
said second conductive pathway being electrically
connected to said second backplate.

11. The apparatus of Claim 10 wherein:

said cover has a slot therein and a void
therein;

said connector case further includes a buckle
located between said cover and said backplates, said
buckle having a connector block engaging said slot, said
connector block having a hole therein, said hole defining
said female jack;

said first contact comprises a barrel contact
located within said void, said barrel contact having a
hole therethrough for receiving said sleeve of said dual
connector plug, and being electrically connected to said
first backplate; and

said second contact comprises a hairpin contact

A

sections 14a and 14b are thereby electrically
form ng two separate conductive paths in strap
of fixed circunference, or expandable as shown



Associ ation, Inc., of Véstnnreland New Yor k (January 1987). Tether 12 is

conprised of two insulated wres, and has a proxinate enidis ercReplacel
end 22. A nodified dual connector phono plug 24 is attach a i e
end 20 of tether 12 for connection to a female jack 23 in

16. Phono plug 24 has a head 25, and a slLgeve 26 and tip 28, separated by a

smal | insulator band 27. In the preferred enbodi nent, a second phono pl ug
29 is attachepoéatéaslsﬁéxfﬁﬂtz%mdt@w@éz %n&@@rfsft@ééélmnéewﬁa 12
are dlscussed pbelow in, co &unctlon with Figure 6,

tip of said dual connector plug, sald hairpin contact

being electrically connected to said second backplate.
12. The apparatus of Claim 10 further
5 comprising:
a pilot washer attached to said cover adjacent
said barrel contact, said pilot washer defining a
centerline; and '
bias means for positioning said barrel contact
10 offset from said centerline when no plug is present
therein.

AR



Referring now to Figures 2 through 5, various features of connector case 16
of dual conductor wistband 10 are explained. Case 16 is conprised of a
cover 30, and two contact plates which may contefti éﬁ‘?’??yEB% %%ferred to as
sl eeve backplate 32 and tip backplate 34 (alluding to the sleeve and tip
portions of phono plug 24). Cover 30 is__ggnerally rectangul ar in shape, and
has two side rails 36 and 37 running pardallel to strap 14. Cover 30 may be

constructed of any non-condqgg%egéé@ué¥ié“e Disclosure
A dual conductor wristband utilizing a two-~

wire tether having a modified phono~-type plug. The
wristband includes a strap and a connector case, the case

5 having a female jack for receiving the dual connector
plug. The plug diameter is smaller than conventional
plugs, and the diameter of the pilot hole for the plug
tip is correspondingly smaller to prevent accidental
connection to a non-grounding tether. Two alternative

10 embodiments are presented for coupling the dual connector
plug to two electrically isclated backplates on the
connector case. Each backplate is connected to one of

the two conductive pathways on the strap.

This Sheet Has Been Replaced
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preferably one which may be injection nolded and ultrasonically wel ded,
such as nylon or polypropylene. Cover 30 also has a void 38 therein for
receiving a barrel contact 40 and pil ot washer 42. Void 38 has a generally

cubi ¢ shape, corresponding to the shape and si ze of bq%&%hﬁgﬁg%gihhﬁg§dand

I s open at the upper surface 44 of cover 30. One of the I ni ng
void 38 further has an _aperture 46 thapgin to allow pas}sm ﬂm %
spring 48 which abut s2karrel contact 40. Coil spring 48 a
tine (obscured in t drawi ngs by spring 48) which emanates fromand is
integral with slee backpl ate 32. As ggg,,.\
29
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best be seen in Figure 3, void 38 is actually w der than barrel contact 40,
and spring 48 thereby serves to bias barrel contact 40 to a position
slightly offset fromthe centerline defined by pilot washgfsita Has Bdah R

. . . ) X laced
creates a canm ng action as phono plug 24 is inserted int e
insures reliable electrical connecthgns between phono pl u§ Hﬂgg' wﬂ L
barrel contact 40, coil spring¥48, and sl eeve backpl ate 32! I ct

40 is preferably constructed ni ckel plated brass. After phono plug 24
passes through barrel gontgCt 4£% tip 28 snaps inhQ a hairpin contact 50.
Hai r pi n cont act 52;3-5 TH™O 55 and 54, and is

88¢




attached to tip backplate 34 by clipping ends 52 and 54 into a sl ot 5693 #es
backpl at e,/34. The di stancg between ;he | egs of hairpin contact 50 is

slightly smaller than the dianeter ‘of tip 28; this ans that, as tip 28
snaps intg place, the leggs will spread slightly. Thrg in turn incredses the
contact force between ends 52 and 54 amd™ sl ot 56, optimzing el ectrixal 1%

conductivity to tip packplaégﬁiéggéﬁpgﬁggxgg&g&pﬁ@igzprOV|des a W pi¥ag s
action agai nst hairpin cont dntact surfaces. .
thereof. Hairpin contact 50 may be constructed of any netallic substance,
such as st g, SieYe thd 1§ Ngfgr red enbodinent, the contact POZisfsh ON
l. Field of the Invention
The present invention generally relates to
devices for preventing electrostatic discharge, and more
particularly to a wristband having two separate
conductive paths therein, the wristband and conductive
paths being connected to a conductive grounding tether
having two wires.
2. Description of the Prior Art
Electrostatic discharge, as well as the
mere presence of a static electric field, can be

extremely detrimental to sensitive electronic parts.

This is particularly true of modern semiconductors and
integrated circuits which may be degraded or destroyed by
the buildup of static. electricity in the workplace.
Especially sensitive components can be severely affected
by an electrical potential as small as 50 volts, yet the
simple act of walking has been known to triboelectrically
generate a potential of 30,000 volts or more.

The most common tool heretofore used in the
battle against electrostatic discharge is a conductive
tether which is designed to drain away excess
electrostatic charge. One of the earliest grounding
tethers is described in U.S. Patent No. 3,015,754 issued
to W. Legge, which illustrates a grounding strap for a
human leg, with a tether connecting the strap to a
conductive tread to be attached to the bottom of a shoe.
Later devices incorporated a wrist strap, and several

- variations of the wrist strap and/or grounding tether are
disclosed in the following patents:

Country and Number Inventor
U.S. patent No. 3,857,397 A. Brosseau
U.S. Patent No. 4,373,175 C. Mykkanen
U.S5. Patent No. 4,398,277 Christiansen et al.
U.S. Patent No. 4,402,560 S. Swainbank
U.5. Patent No. 4,459,633 H. Vandermark
This |

is the replacement sheet
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of tip 28 is stabilized by a (concave) pilot hole in a -7-
hai rpin contact 50. Seat 58 is fornmed integrally with cover 30. Assenbly of
connector case 16 may best be understood with reference to Figure 4. Barrel
contact 40 and pil ot washer 42 (which, tegether with hairpin contact 50 and

seat - 58,

into void 38 in coyrtrdland Number

LORGRORORGRGRORG RG]

caacaaaaaa

U.s.

Patent
Patent
Patent
Patent
Patent
Patent
Patent
Patent
Patent
Patent
Patent
Patent
Patent
Patent
Patent

German Off.

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

4,475,141
4,537,462
4,577,256
4,605,984
4,638,399
4,639,825
4,662,695
4,680,668
4,698,724
4,720,764
4,720,765
4,755,144
4,782,425
4,816,964
4,845,585

P2547390.9-33

Inventor

J. Antonevich

S. Manabe

A. Breidegam
R. Fiedler

seat 58 bel ow

formfemale jack 23 in the preferred enbodi nent) are first | owered

Maroney et al.

A. Breidegam
Gordon et al.

N. Belkin
R. Burvee
D. Lucas
J. Weiss

Gordon et al.
A. Breidegam

J. Weiss
J. Weiss

Bornefeld et al.

The subject invention relates to a wrist strap

having two separate conductive pathways and, accordingly,

the closest prior art is probably the second of the
Breidegam patents, ne. 4,639,825,

monitor the resistance of the grounding tether, for
example, the system shown in Figure 11 of Breidegan.

Such a dual conductor
wristband is useful in conjunction with systems which

In

order to interface a dual conductor wristband with such a
monitor, however, a two-wire tether is also necessary.
In fact, the subject invention deals not so much with the
wristband itself, but rather with the connection means

between the dual conductor wristband and the two-wire

tether.

Examples of two-wire tethers appear in several

of the above patents, viz., the Fiedler, Maroney et al.,

Breidegam ('825), and Lucas patents.
of the two~wire tethers disclosed in these patents
suffers from serious drawbacks.

Unfortunately, each

For example, the tether

disclosed in Fiedler is shorted at the distal end which
is totally unacceptable for use with the type of monitor

described in Breidegan.
of a shielded cable whose conductors are similarly

Maroney et al. depicts the use

shunted at the distal end and hence likewise worthless

for use with the present invention.

The tether of
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Pil ot washer 42 includes a flanged portion 60 and a hub portion 62. After
pl acenment of both of the elenents in void 38, cover 30 is ultrasonically
wel ded in the area proximate thereto, resulting in a buildup of plastic

mat eri al about flange 60. This secures masher 42 and barrel contact 40 in
void 38. Hub 62 serves to guide plug 2231 nt o (offset bi ased) barrel contact

backpl at o BoeAERaRo 1T eBReRETAILY Bohe merasr e, oLl s of cover
30. Each otlehg bhekpeagth wdy thieew ihesaffiitteduo steercdfhedtsors aesve
backpl at & Sge! 5r8RYR4d 20338 0! QoA i3% P U wristband. The
p;ov151on of two separate connectors, however, creates a
problem for the wearer in that movements of the wrist,
arm and hand may cause the two lines emanating from the
snap connectors to become tangled up, possibly even
causing one connector to become disccnnectgd.
Conversely, rotational interference between the two
connectors may inhibit the dexterity of the wearer, which
affects performancé on the assembly line. Finally, the
wires in the Lucas tether are shorted together at both
ends, which is clearly unacceptable. It would,
therefore, be desirable and advantageous to devise means
for connecting a two-wire tether to a dual conductor
wristband which would overcome the above~noted problems.

Accordingly, the primary object of the present
invention is to provide a dual conductor wristband for
drainage of excess electrostatic charge. ]

Another object of the invention is to provide
such a wristband having a single female jack for
connection to a two-wire grounding tether.

Still another object of the invention is to
provide a two-wire grounding tether which cooperates with
the movements of the individual wearing the wristband.

Yet another object of the invention is to
provide a wristband which prevents accidental connection
to a source of electrical potential.

Summary of the Invention
The foregoing objects are achieved in a dual

conductor wristband having a connector case including a
female jack for receiving a dual-connector phonoc-type
plug. The phonoc plug is attached to the terminal end of
a two~wire grounding tether, and preferably has non-
standard dimensions to prevent accidental use of a tether
which is not designed for grounding purposes. The case

Ty § oMVE 2@iEr ¢ o RArY © g
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48 i s threaded through aperture 46 and brought in contact with barrel
contact 40. As tip backplate 34 is noved adjacent to cover 30, the ends 52
and 54 of hairpin contact 50 are inserted into slot 56 of backplate 34.
Each of the backplates is then secured to cover 30 by ultrasonic welding;
plastic fromcover 30 near rails 36 and 37 flows and then stiffens around a

I lit b
Packpl ot oo riaen HCHedeg) ﬁg#*‘gﬂf’éé SEG AN Tt Ehe R

sections R Mg Ql%ﬁ/tb‘én%t@ cked Fé‘lﬁmdatfééo@zo%ﬁda?ﬂtb@rore or
after assQid ¥d¥ connecting each of the conductive portions to one

of the wires in the two~-wire tether via the modified
phone plug. Alternative embodiments are provided for
both metal wristwatch type bands and fabric bands.

Brief Description of the Drawings

The novel features of the invention are set
forth in the appended claims. The invention itself,
however, will best be understood by reference to the
accompanying drawings, wherein:

Figure 1 is a perspective view showing the dual
conductor wristband and attached grounding tether with
the user's hand in dashed lines.

Figure 2 is a cross—-sectional view of the
connector case of the dual conductor wristband taken
along lines 2-2 of Figure 1.

Figure 3 is a cross-sectional view of the
connector case of the dual conductor wristband taken
along lines 3-3 of Figure 2.

Figure 4 is an exploded perspective view
showing the connector case structure.

Figure 5 is a bottom plan view of the case and
dual conductor wristband.

Figure 6 is a front elevational view of the
phono plug utilized by the present lnventlon,
1llustrat1ng its non-standard dimensions.

Figure 7 is an exploded perspective view
showing an alternative embodiment of the dual conductor
wristband of the present invention,for a fabric~type
band.

Description of the Preferred Embodiment
With reference now to the figures, and in

particular with reference to Figure 1, there is depicted
a dual conductor wristband 10 and a grounding tether 12
This i3 ihe repiaceinan sneet
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connector case 16. Strap 14 may advantageously be made repl aceabl e by the
provi sion of pins 66 as used in conventional watch bands. Alternatively,
t he | eadi ng edge of the backplates may be forned into a flange (not shown)
whi ch woul d attach to strap 14 between its netallic links. After the two
strap sections 14a and 14b have been #&ttached to the backpl ates, they

oy be 1 Of Be LOBRd oRYa TRARS SholdoUrAUalh R A RalS. aakel ates must

obvi ously a conductive mate
conductor wristband 10 is generally comprised of a strap

14 and a connector module or case 16. In the embodiment
shown, strap 14 is constructed of a plurality of metallic
links, forming two strap sections 14a and 14b, separated
by an electrically insulative buckle 18. Strap sections
142 and 14b are thereby electrically isolated from one
another, forming two separate conductive paths in strap
14. sStrap 14 may either be of fixed circumference, or
expandable as shown in U.S. Patent No. 4,459,633 issued
to H. Vandermark on'July 10, 1984. Further details of
the construction of strap 14 (as well as the fabric strap
shown in Figure 7) may be found in U.S. Patent No.
4,638,825 issued to A. Breidegam on January 27, 1987.
General standards for grounding wristbands may also be
found in EQS/ESD Standard No. 1, published by the EOS/ESD
Association, Inc., of Westmoreland, New York (January
1987).

Tether 12 is comprised of two insulated wires,
and has a proximate end 20 and a distal end 22. A
modified dual connector phono plug 24 is attached to
proximate end 20 of tether 12 for connection to a female
jack 23 in connector case 16. Phono plug 24 has a head
25, and a sleeve 26 and tip 28, separated by a small
insulator band 27. In the preferred embodiment, a second
phono plug 29 is attached to distal end 22 of tether 12.
Other details of tether 12 are discussed below in
conjunction with Figure 6.

Referring now to Flgures 2 through 5, various
features of connector case 16 of dual conductor wristband
10 are explained. Case 16 is comprised of a cover 30,
and two contact plates which may conveniently be referred
to as sleeve backplate 32 and tip backplate 34 (alluding
to the sleeve and tip portions of phono plug 24). Cover
30 is generally rectangular in shape, and has two side
rails 36 and 37 running parallel to strap 14. Cover 30
may be constructed of any non-conductive material,

Tiis o e fewmatCe NanT §Rei
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preferably stainless steel. Wth reference now to Figure 6, details of
tether 12 and phono plug 24 are explained. Figure 6 is a front el evational

view of plug 24, illustrating various di mensions thereof by use of
reference letters A through E. In the pgeferred enbodi nent, these
di nrensions are as follows: Reference Preferred Letter

Di nensi on prefer¥dllye one which may, E@nﬁﬁéaﬁioﬂ molB@’df eind engt h 7.37 mm
(0,20 1) o EeSgopblilin vhldd) M es istan M Qotididyidhd. - 5 ©

Cover 30 also has a void 38 therein for
receiving a barrel contact 40 and pilot washer 42. Void
38 has a generally cubic shape, corresponding to the
shape and size of barrel contact 40, and is open at the
upper surfacé 44 of cover 30. One of the side walls
defining void 38 further has an aperture 46 therein to
allow passage of a coil spring 48 which abuts barrel
contact 40. Coil spring 48 is mounted on a tine
{(obscured in the drawings by spring 48) which emanates
from and is integral with sleeve backplate 32. As can
best be seen in Figure 3, void 38 is actually wider than
barrel contact 40, and spring 48 thereby serves to bias
barrel contact 40 to a position slightly offset from the
centerline defined by pilot washer 42. This creates a
camning action as phono plug 24 is inserted into case 186,
and insures reliable electrical connections between phono
plug sleeve 26, barrel contact 40, coil spring 48, and
sleeve backplate 32. Barrel contact 40 is preferably
constructed of nickel plated brass.

After phono plug 24 passes through barrel
contact 40, tip 28 snaps into a hairpin contact 5o0.
Hairpin contact 50 has two ends 52 and 54, and is
attached to tip backplate 34 by clipping ends 52 and 54
into a slot 56 in backplate 34. The distance between the
legs of hairpin contact 50 is slightly smaller than the
diameter of tip 28; this means that, as tip 28 snaps into
place, the legs will spread slightly. This in turn
increases the contact force between ends 52 and 54 and
slot 56, optimizing electrical conductivity to tip
backplate 34. This movement also provides a wiping
action against hairpin contact 50 which cleans the
contact surfaces thereof. Hairpin contact 50 may be
constructed of any metallic substance, such as stainless
steel, In the preferred embodiment, the contact position
of tip 28 is stabilized by a (concave) pilot hole in a

Toun B b Toolal e RATY Qe
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D tip length 1.27 nm (0.05 in) 1.0 - 1.5 E tip dianeter 2.92

mm (0.115 in) 2.8 - 3.1 These dinensions are snaller than the standard

di mensi ons prescribed for dual connector phono plugs. In other words, phono
plug 24 is both shorter and of smaller dianeter than conventional phono

pl ugs. Standard di nensional characteristics for phono plugs may be found in

El A St andagdaRSs45%e 1040 i S1081 RYcbREaELEGHT ONkeakNBuStid 9% ARRPCH ati on
(May 1978). The inner dianeter of the pilot hole in seat 58 is accordingly

just slightP¥FepzRddy thdh (FRVET p3¥t aneter of plug 24, but not |arge enough
to accept a standardAssembly of connector case 16 may best be

understood with reference to Figure 4. Barrel contact 40
and pilot washer 42 (which, together with hairpin contact
50 and seat 58, form female jack 23 in the preferred
embodiment) are first lowered into void 38 in cover 30.
Pilot washer 42 includes a flanged portion 60 and a hub
portion 62. After placement of both of the elements in
void 38, cover 30 is ultrasonically welded in the area
proximate thereto,'resulting in a buildup of plastic
material about flange 60. This secures washer 42 and
barrel contact 40 in void 38. Hub 62 serves to guide
plug 24 into (offset biased) barrel contact 40.

The next step is to attach spring 48 to the
tine extending from sleeve backplate 32, and position
hairpin contact 50 just above seat 58 of cover 30. Each
of the backplates may then be affixed to cover 30. As
sleeve backplate 32 is moved adjacent to cover 30, spring
48 is threaded through aperture 46 and brought in contact
with barrel contact 40. As tip backplate 34 is moved
adjacent to cover 30, the ends 52 and 54 of hairpin
contact 50 are inserted into slot 56 of backplate 34.
Each of the backplates is then secured to cover 30 by
ultrasonic welding; plastic from cover 30 near rails 36
and 37 flows and then stiffens around a plurality of
outwardly projecting tabs 64 formed intéegrally with the
backplates. For clarity, the fiqures show tabs 64 before
welding.

Strap sections l14a and 14b may be attached to
backplates 32 and 34 before or after assembly of
connector case 16. Strap 14 may advantageously be made
replaceable by the provision of pins 66 as used in
conventional watch bands. Alternatively, the leading
edge of the backplates may be formed into a flange (not
shown) which would attach to strap 14 between its
metallic links. After the two strap sections 14a and 14b

This is the replacement sheet
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plug (i.e., not greater than about 3.2 mllimeters). This is highly
desirable for use with a grounding wistband, in order to insure that only
a proper grounding tether has been cqugcted to the wistband. In

| abor at ory wor kstations where these devices are used, there are commonly

sever al dh&bsrsabneh%ta@n%! t%\’}tr@“%ﬁ%k tkessoegeytmhyzxaag RNQHMy type
plugs. By providing a non-standard and smal [er pilot hoIe for the
pl ug %pgether by means of lnsulative uckle 18. Backplates

must obviously be made of a conductive material,

preferably stainless steel. '

With reference now to Figure 6, details of

tether 12 and phono plug 24 are explained. Figure 6 is a

front elevational view of plug 24, illustrating various

dimensions thereof by use of reference letters A through

E. In the preferred embodiment, these dimensions are as

follows:
Reference Preferred
letter Dimension value Range {(mnm

A barrel length 7.37 mm (0.29 in) 7.0 - 7.6
barrel diam. 3.51 mm (0.138 in) 3.4 - 3.6
insulator ht. 0.89 mm (0.035 in) 0.6 - 1.2

tip length 1.27 mm (0.05 in) 1.0 -~ 1.5

M o O w

tip diameter 2.92 mm (0.115 in) 2.8 -~ 3.1
These dimensions are smaller than the standard dimensions
prescribed for dual connector phono plugs. In other
words, phono plug 24 is both shorter and of smaller
diameter than conventional phono plugs. Standard
dimensional tharacteristics for phono plugs may be found
in EIA Standard RS-453, published by the Electronic
Industries Association (May 1978).

The inner diameter of the pilot hole in seat 58
is accordingly just slightly larger than the tip diameter
of plug 24, but not large enough to accept a standard
plug (i.e., not greater than about 3.2 millimeters).

This is highly desirable for use with a grounding
wristband, in order to insure that only a proper
grounding tether has been connected to the wristband. 1In
laboratory workstations where these devices are used,
there are commonly several different electrical systems
at work, some utilizing phono-~type plugs. By providing a
non-standard plug (and smaller pilot hole for the plug .

This 15 thae réplacemant shwe!
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tip), damage to the wearer resulting fromacci dental connection to a
hi gh-vol t age source is avoi ded. The dianeter of pilot washer 42 may
-optionally also be snmaller than the dianmeter of standard phono-pl ug
barrels. The dinensions of plug 24 may hge even snaller than the ranges
specified above, but it is anticipated that the ranges given wll be

Opti”H|-.D€mﬁ)§i€hm%dH ﬁé“tﬂ%uae£§e§|%%d%%ﬂﬂﬁ&”f&&ﬂraaékabﬁhahng a
| ow- profile connegti wth case 1 Anot her |npprtant,fe§ture of tether 12

0 6.
i s the manfEPPRREARCHR e REghayoltagrr SQUrShnk® 1281888 ug™B®. For ease
of use, tethamet2rpreef gridhdy wABKREES4Rr @@y optionally also be

smaller than the diameter of standard phono-plug barrels.
The dimensions of plug 24 may be even smaller than the
ranges specified above, but it is anticipated that the
ranges given will be optimal. Down sizing of the plug is
alsc desirable for maintaining a low-profile connection
with case 16.

Another important feature of tether 12 is the
manner in which the tether itself is connected to plug
24. For ease of use, tether 12 preferably emerges from
plug 24 at a right angle to sleeve 26, i.e., sleave 26 is
essentially normal to head 25. When combined with a male
axial connector, this allows plug 24 to swivel a full
360+ without becoming tangled or inhibiting the dexterity
of the user, unlike prior art dual'conductor wristband
tethers. The provision of a normal plug also lessens the
likelihood of unintended removal of plug 24 from
connector case 16. Torsional or rotational forces will
not cause plug 24 to become disconnected; rather, it must
be pulled straight out, unlike the snap connectors used
in the prior art.

Plug 24 contains two current limiting resistors
68 and 70 which are electrically connected to sleeve 26
and tip 28, respectively. The provision of such
resistors minimizes the chances of accidental shock
arising from current surges in the ground line or
unintentional connection of tether 12 to a high-~voltage
source. The preferred resistance of resistors 68 and 70
is one megohm, although the value could vary within the
range of 500 k@1 to 5 Ml (no resistors are necessary in a
well protected environment). As those skilled in the art
will appreciate, the effective resistance of these two
resistors, when acting in parallel, is haif of either of
them, i.e., using two 1 M0 resistors results in an
effective resistance of 500 kfi. The values of the
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plug 24 at a right angle to sleeve 26, i.e., sleeve 26 is essentially
normal to head 25. Wien conbined with a mal e axial connector, this allows
plug 24 to swivel a full 360[err] w thout becom ng tangled or inhibiting
the dexterity of the user, unlike priqyqrt dual conductor wristband
tethers. The provision of a normal plug also | essens the |ikelihood of

unlntendedrggggfghcgg E&QQ?%@HH¥¥E#“H"E¥¥é¥ féﬁﬁéﬂébrgéléhoaﬁh fay ,
rotational for gl not %ﬁse pl ghﬁ? to econe di sconnected; rather, it
o %

must be pufPE# §Fr ﬁﬁﬂﬁﬁ? MY K O} B rekantard€ed in the prior
art. Plug 24 cont ai n&mmﬂfﬁzfﬂtﬂng‘nﬁésﬂgﬂ[ﬁs s4®rand 70 are

preferably located at the proximate end 20 of tether 12
to. optimize their effectiveness. If either of the wires
in tether 12 were to become exposed to a high-voltage
source between ends 20 and 22, the resistors would be
ineffective if placed at the distal end 22 thereof. In
this regard it should be noted that distal plug 29 is of
conventional dimensions, which precludes connection of
plug 29 to female jack 23; this assures the user that
resistors 68 and 70 are located proximate to wristband
10. In the preferred embodiment, distal plug 29 is
aligned with the wires, unlike the %0+ orientation of
plug 24.

Referring now to Figure 7, an alternative
empbodiment 80 of the dual conductor wristband of the
present invention is shown. As disclosed in U.S. Patent
No. 4,639,825 (mentioned above), the strap portion of a
dual conductor wristband may be constructed of either
metallic links or of a fabric band. Alternative dual
conductor wristband 80 is designed for use with a fabric
band 82 having two parallel conductive strips 84 and 86
therein. Alternative connector case 88 now includes a
cover 90, an intermediate buckle 92, and backplates 94
and 96. |

Cover 90 is similar to cover 30, but void 38
has been replaced by a slot 98. Slot 98 receives a
connector block 100 integral with buckle 92. Connector
block 100 has a hole (with an inner diameter of 3.6 mm or
less) therein for receiving plug 24, with two wires 102
and 104 located along the surface of the hole for
connection to sleeve 26 and tip 28 of plug 24,
respectively. When alternative dual conductor wristband
80 is assembled, a portion of wire 102 is in contact with
backplate 96 and a portion of wire 104 is in contact with
backplate 94. Backplates 94 and 96 may be attached to .

- This is the replacement sheet
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68 and 70 which are electrically connected to sleeve 26 and tip 28,
respectively. The provision of such resistors mnimzes the chances of
acci dental shock arising fromcurrent surges in the ground |ine or

uni ntentional connection of tether 12 to a high-voltage source. The
preferred resistance of resistors 68 and, 70 is one negohm al t hough the
val ue could vary within the range of SDblk[err] to 5 N[err] (no resistors

o 11 "appr g8 Fa Bl s LAY E0R B bkl U Fe I HEE Yhpen”

acting in pabal Les mpy hébb(ﬁlaﬂ¢¢mfabtichband.&a,anﬁntnprmbyl Merr]

resistors £gsylbbSikNt8connector case 88. Alternatively, ribs 108
may be provided with a plurality of spikes 110 as taught
by U.S. Patent No. 4,720,765 (Weiss) in order to secure
fabric band 82, and/or a clasp with a living hinge (not
shown) may be provided as taught by U.S. Patent No.
4,845,585 (Weiss).

Although the invention has been described with

reference to speciﬁic embodiments, this description is
not meant to be construed in a limiting sense. Various
modifications of the disclosed embodiment, as well as
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

invention.
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effective resistance of 500 k[err]. The val ues of the -10- resistances
are primarily a safety consideration and may further beTlasfS$hext HexBelyRdplatadr e

y
ECS/ ESD standards. Current limting resistors 68 and 70 Tuﬁ!mm ﬁmﬂl

| ocated at the proxinmate end 20 of tetdpea~12 to optimze
effectiveness. If either of the wires in tether 12 were to becone exposed
to a hi gh- doktlaga:ssource between ends 20 and 22, the resistors would be

1. A connector case for a wristband having two
conductive paths, comprising:

female jack means for receiving a dual
connector plug, said female jack means having first and
second contact means;

a first conductive backplate attached to said
female jack means and in electrical contact with said
first contact means of said female jack means;

a second conductive backplate attached to said
female jack means and in electrical contact with said
second contact means of said female jack means; and

means for attaching said first and second
conductive backplates to the two conductive paths of the
wristband.

2. The connector case of Claim 1 wherein said
female jack means prevents entry of a plug having a tip
diameter of greater than about 3.1 millimeters.

3. The connector case of Claim 1 further
comprising electrically insulative cover means attached
to said first and second backplates, said cover means
having a void therein, and wherein:

said first contact means comprises a barrel
contact located within said void, said barrel contact
having a hole therethrough for passage of a dual
connector plug, and being electrically connected to said
first backplate; and

. said second contact means comprises a hairpin
contact located proximate said barrel contact for
receiving a tip of a dual connector plug, said hairpin
contact being electrically connected to said second
backplate.

4. The connector case of Claim 3 further
comprising:

a pilot washer attached to said cover means
adjacent said barrel contact, said pillot washer defining
a centerline; and

RAUTRNERRT PR Wt VL L Ul R e
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ineffective if placed at the distal end 22 thereof. In this regard it

shoul d be noted that distal plug 29 is of conventi onalffhi Repldspdc h
precl udes connection of plug 29 to female jack 23; thiﬂ B Tilﬁ ser
that resistors 68 and 70 are | ocated proximate to wi st e
preferred embodi ment, distal plug 29 i§¥M gned with the wires, unlike the

90. orientation of plug. 24. Referring n to Figure,7,. an_alternative
enbodi mrent 80 of the tag?;ﬁ; PBRAGCESF %ﬂsg't '2)‘? ?"ﬁé}gpPaé'Eﬁtl i qrrﬂcftOn S
shown. As diftidafsefirom €251 Panterline 41680, 182pIngnisopresadve), the
strap portiéﬂgfgiﬁ{

5. The connector case of Claim 4 wherein said
cover means further includes a seat member adjacent said
hairpin contact having a pilot hole therein for receiving
the tip of the dual connector plug, said pilot hole
having an inner diameter of no greater than about 3.2
millimeters.

L ————
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dual conductor wistband nmay be constructed of either netallic I|nks or
a fabric band. Alternative dual conductor wristband 80 % ia‘Iﬂ‘ée
with a fabric band 82 having two parallel conductive strl '
therein. Alternative connector case 88_33w i ncl udes a cov

I nt ermedi ate buckle 92, and backplates and 96. Cover 90 is simlar to

cover 30, but void 38 ha cﬁﬁﬁ‘]%rbléz A P& o rSldia 98 dEcei ves a
connector bl ock 100 |nt egra W|t uck é‘ﬁ%nnect (?r Cﬁ)ik has a hol e
(Wi th an i nfERCBFafERELcorhargeymemprdedndinerein for receiving plug 24,
with two wires 102 a gtrap member having first and second

conductive pathways, said pathways being electrically

isolated from each other:

a first conductive backplate attached to said
strap member and in electrical contact with said first
conductive pathway thereof;

a second conductive backplate attached to said
strap member and in electrical contact with said second
conductive pathway'therecf; and

a female jack located proximate said first and
second backplates for receiving a dual connector plug,
said female jack having first and second contacts, said
first contact being electrically connected to said first
backplate and said second contact being electrically
connected to said second backplate.

7. The dual conductor wristband of Claim 6
wherein said female jack further has a seat member
adjacent said second contact, said seat member having a
pilot hole therein for receiving a tip of the dual
connector plug, said pilet hole having an inner diameter
of no greater than about 3.2 millimeters.

8. The dual conductor wristband of Claim 6
further comprising an electrically insulative cover
attached to said first and second backplates, said cover
having a void therein, and wherein:

said first contact comprises a barrel contact
located within said void, said barrel contact having a
heole therethrough for passage of a dual connector plug,
and being electrically connected to said first backplate:;
and

said second contact comprises a hairpin contact
located proximate said barrel contact for receiving a tip
of the dual connector plug, said hairpin contact being
electrically connected to said second backplate.

9. The dual conductor wristband of Claim 8

-
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and 104 | ocated along the surface of the hole for connection to sleeve 26
and tip 28 of plug 24, respectively. Wen alternative dual conductor
wristband 80 is assenbled, a portion of wire 102 is in contact with
backpl ate 96 and a portion of wire 104 is in contact with backplate 94.
Backpl ates 94 and 96 nmay be attached to buckl e 92 by securing tabs 106
to ribs 108 of buckle 92. Tabs 106 meyd %t so pierce fabric band 82 and

t her eby secur% it to connector case 88. Alternatively, ribs 108
further comprising:

a pilot washer attached to said cover adjacent
sald barrel contact, said pilot washer defining a
centerline; and

bias means for positioning said barrel contact
offset from said centerline when no plug is present
therein. |

10. The dual conductor wristband of Claim 9
wherein said cover further includes a seat member
adjacent said hairpin contact having a pilot hole therein
for receiving the fip of the dual connector plug, said
pilot hole having an inner diameter of no greater than
about 3.2 millimeters. '

This Sheet Has Been Replaced
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may be provided with a plurality of spikes 110 as taught by U S. Patent No.
4,720,765 (Weiss) in order to secure fabric band 82, and/or a clasp with a
living hinge (not shown) may be provided as taught by U S. Patent No.

4,845,585 (Weiss). Although the invention has been described with reference
to specific enbodi nents, this descripti %_is not nmeant to be construed in a

limting sense. Various nodifications off"the disclosed enbodi nent, as well

as alternative enbodi gent f iyenti |
persons skilled in thgﬁér§ %ﬁghggéfgﬁéﬁbe &1%%§%é§§é¥?ﬁ€¥#¥%§w
i nvention. havisgt hwpeBeparate conductive pathways, comprising:

first and second insulated wires each having

to
he

distal and proximate ends;

means for electrically connecting said distal
ends of said first and second wires to an external
monitor; and

a dual connector plug having sleeve and tip
portions, attached to said proximate end of said wires,
said first wire being electrically connected to said
sleeve portion of said dual connector plug, and said
second wire being electrically connected to said tip
portion of said dual connector plug, said tip portion-
further having a diameter of no greater than about 3.1
millimeters.

12. The tether of Claim 11 wherein said dual
connector plug has a head portion, and said wires emerge
from said head portion essentially perpendicular to said
sleeve and tip portions.

13. The tether of Claim 12 further comprising
first and second resistors, said first resistor being
electricallylconnected in series with said first wire,
and said second resistor being electrically connected in
series with said second wire.

14. The tether of Claim 13 wherein said first
and second resistors are both located in said head
portion of said dual connector plug.
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contenpl ated that the appended clains will cover such nDdifications t hat
fall 'within the true scope of the invention. - 12 - C| Ehis/Bheel HasReen Replaced

connector case for a wistband having two con- ductive pat L "m”mnmlmml

electrically insulative cover neans havigg a void therein;
15. An apparatus for draining electrostatic

charge from an individual, comprising:
a tether including:
first and second insulated wires each
having distal and proximate ends,
means for electrically connecting said
distal ends of said first and second wires to
an external monitor, and
a dual connector plug having a sleeve and
a tip, attached to said proximate end of said
wires, said first wire being electrically
connected to said sleeve of said dual connector
plug, and said second wire being electrically
connected to said tip oflsaid dual connector
plug; |
a connector case including:
an insulative cover,
a female jack attached to said cover for
receiving said dual connector plug, said female
jack having first and second contacts for
connection with said sleeve and tip,
respectively, of said dual connector plug,
a first conductive backplate attached to
said cover and electrically connected to said
first contact of said female jack,
a second conductive backplate attached to
said cover and electrically connected to said
second contact of said female jack; and
a strap attached to said connector case, having
first and second conductive pathways electrically
isolated from each other, said first conductive pathway
being electrically connected to said first backplate and
said second conductive pathway being electrically
connected to said second backplate.

16. The apparatus of Claim 15 wherein said tip
of said dual connector plug has a diameter of no greater
than about 3.1 millimeters, and said cover further

A R
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femal e jack nmeans attached to said cover neans for reg&heé Hig Been®efthced

connector plug, said female jack neans including a b ocat ed

within said void of said cover neans, said barrel cozﬂﬂuﬂwm;w!ﬂhol e

t her et hrough for passage of a dual comngetor plug, an nt act

| ocated prox- imate said barrel contact for receiving a tip of a dua

connect or phojndeasf ar skatordijcidernt badkdp|sdoorad tasieact ohsaaidgcaver neans

and in ele Lca n.c it i.d barr.el contact, a_ se onducti ve

backpl at e é??gghéaingééﬁﬁﬂkbggﬁaE%Céanﬂg é%léiéip of 8898 8ua?
connector plug, said pilot hole having an inner diameter

of no greater than about 3.2 millimeters.

17. The apparatus of Claim 15 wherein said dual
connector plug has a head, sald wires emerging from said
head essentially perpendicular to said sleeve and tip,
and further comprising first and second resistors, said
first resistor being electrically connected in series
between said first wire and said sleeve of said dual
connector plug, and said second resistor being
electrically connected in series between said second wire
and said tip of said dual connector plug, said first and
second resistors both being located in said head of said
dual connector plug.

18. The apparatus of Claim 15 wherein:

said cover has a slot therein; and

sald connector case further includes a buckle
located between said cover and said backplates, said
buckle having a connector block engaging said slot, said
connector block having a hole therein, said hole defining
said female jack.

19. The apparatus of Claim 15 wherein:

said cover has a void therein;

said first contact comprises a barrel contact
located within said void, said barrel contact having a
hole therethrough for receiving said sleeve of said dual
connector plug, and being electrically connected to said
first backplate; and

said second contact comprises a hairpin contact
located proximate said barrel contact for receiving said
tip of said dual connector plug, said hairpin contact
being electrically connected to said second backplate.

20. The apparatus of Claim 19 further
comprising: '

a pilot washer attached to said cover adjacent
said barrel contact, said pilot washer defining a

ki
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means and in electrical contact wth said hairpin contact; and means for
attaching said first and second conductive backplates to the two conductive
pat hs of the wistband. 2. The connector case of claim1l wherein said
femal e jack neans prevents entry of a plug having a tip dianme- ter of

greater than about 3.1 mllineters. Eg connector case of claim1l
further conprising: a pilot washer attac d to said cover nmeans adjacent

said barrel C%Q:teacfines.a' d é)l | ot washer defining a centerline; and

bias means for positioning said barrel contact
offset from said centerline when no plug is present
therein.

This Sheet Has Been Replaced
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bi as neans for positioning said barrel contact offset fromsaid centerline
when no plug is present therein. 4. The connector case of claim3 wherein
said cover neans further includes a seat nenber adjacent said hairpin
contact having a pilot hole therein for _receiving the tip of the dual
connector plug, said pilot hole having AR rnner dianeter of no greater than
about 3.2 mllinme- ters.

DUAL CONDUCTOR WRISTBAND

Abstract of t closure

A dual conductor wristband utilizing a two-
wire tether having a modified phono-type plug. The
wristband includes a strap and a connector case, the case
having a female jack for receiving the dual connector
plug. The plug diameter is smaller than conventional
plugs, and the diameter of the pilot hole for the plug
tip is correspondingly smaller to prevent accidental
connection to a non-grounding tether. Two alternative
embodiments are presented for coupling the dual connector
plug to two electfically isolated backplates on the
connector case. Each backplate is connected to one of
the two conductive pathways on the strap.

FIGURE 1
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REPLACEMENT SHEET - 13 - 5. A dual conductor wistband for draining

el ectro- static charge, conprising: a strap nenber having first and second
conductive pat hways, said pathways being electrically isolated from each
other; a first conductive backplate attaghed to said strap nenber and in
el ectr| cal contact with said first conduCtive pathway thereof; a second
conductive backplate attached to said strap nenber and in electrical

cont act vvith sai d second

h]
/IIM AN
¢z s \\\

Toka & B MG @t RAOE Lo



conductive pathway thereof; an electrically insulative cover attached to
said first and second backpl ates, said cover having a void therein; and a
femal e jack | ocated proximate said first and second backpl ates for
recei.ving a dual connector plug, said female jack including: a barrel
contact |located within said void, said bar- rel contact having a hole

t heret hrough for pas- sage of a dual connector plug and being electri-
cally connected to said first backpl ate, 2and a hairpin contact |ocated
proxi mate said barrel

Fu}‘; 4
S 16 |
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contact for receiving a tip of the dual connector plug, said hairpin
contact being electrically con- nected to said second backplate. 6. The
dual conductor wistband of claim5 wherein said female jack further has a
seat -nmenber adjacent said hairpin contact, said seat nenber having a pil ot
hol e therein for receiving a tip of the dual connector plug, said pilot
hol e having an inner dianeter of no greater than about 3.2 mllineters. 7.
The dual conductor wristband of claimb5 further conprising: a pilot washer
attached to said cover adjacent said ~ -

25 ,a ‘-’470
\l, 7
\.\.
11!,24,
! ! 5
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barrel contact, said pilot washer defining a center- |ine; and bias neans
for positioning said barrel contact offset fromsaid centerline when no
plug is present- therein. REPLACEMENT SHEET - 14 - 8. The dual conductor
wristband of claim7 wherein said cover further includes a seat nenber

adj acent said
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hai rpi n contact having a pilot hole therein for receiving the tip o
said pilot hole having an inner dianeter of no greater

dual connector

pl ug,

fe#3-3 sres
%Ht he

than about 3.2 mllinme- ters. 9. Atether for a %’QE}, conduct or wi st band

havi ng two separate conductive pat hways, conpri si
I nsul ated wi res each having distal and proximate ?HE
electrically connecting said distal ends of said fl

M

etond

d wires to

an external nonitor; and a dual connector plug having sleeve and tip

portions,

I claim:

1. A connector case for a wristband having two con-
ductive paths, comprising:

electrically insulative cover means having a void
therein;

female jack means attached to said cover means for
receiving a dual connector plug, said female jack
means including a barrel contact located within
said void of said cover means, said barrel contact
having a hoie therethrough for passage of a dual
connector plug, and a hairpin contact located prox-
imate said barrel contact for receiving a tip of a
dual connector plug;

a first conductive backplate attached to said cover
means and in electrical contact with said barrel
contact;

a second conductive backplate attached to said cover
means and in electrical contact with said hairpin
contact; and

means for attaching said first and second conductive
backplates to the two conductive paths of the
wristband.

2. The connector case of claim 1 wherein said female
jack means prevents entry of a plug having a tip diame-
ter of greater than about 3.1 millimeters.

3. The connector case of claim 1 further comprising:

a pilot washer attached to said cover means adjacent
said barrel contact, said pilot washer defining a
centerline; and

bias means for positioning said barrel contact offset
from said centerline when no plug is present
therein.

4. The connector case of claim 3 wherein said cover

means further includes a seat member adjaccnt.s:axd
hairpin contact having a pilot hole therein for recerving

the tip of the dual connector plug, said pilot hole 1}3}4“8
an inner diameter of no greater than about 3.2 millime-
ters.
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attached to said proximate end of said wires, said first wire being
electrically connected to said sleeve portion of said dual connector plug,
and said second wire being electrically connected to sald tlp portlon of

sai d dual connector plug, said tip portion further TH anB of no
greater than about 3.1 nmillineters. 18. The tether e| n said
dual connector plug has a head portion, and said wr sai d

head portion essentially perpendicular to said sleeve and tip portlons
The tether of claim10 further conprising first and

5. A dual conductor wristband for draining electro-
static charge, comprising:

a strap member having first and second conductive
pathways, said pathways being electrically isolated
from each other;

a first conductive backplate attached to said strap
member and in electrical contact with said first
conductive pathway thereof;

a second conductive backplate attached to said strap
member and in electrical contact with said second
conductive pathway thereof;

an electrically insulative cover attached to said first
and second backplates, said cover having a void
therein: and

a female jack located proximate said first and second
backplates for receiving a dual connector plug, said
female jack including:

a barrel contact located within said void, said bar-
rel contact having a hole therethrough for pas-
sage of a dual connector plug and being electri-
cally connected to said first backplate, and

a hairpin contact located proximate said barrel
contact for receiving a tip of the dual connector
plug, said hairpin contact being electrically con-
nected to said second backplate.

6. The dual conductor wristband of claim 5 wherein
said female jack further has a seat member adjacent said
hairpin contact, said seat member having a pilot hole
therein for receiving a tip of the dual connector plug,
said pilot hole having an inner diameter of no greater
than about 3.2 millimeters.

7. The dual conductor wristband of claim § further
comprising:

a pilot washer attached to said cover adjacent said
barrel contact, said pilot washer defining a center-
line; and

bias means for positioning said barrel contact offset
from said centerline when no plug is present

- therein.
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second resistors, said first resistor being electrically connected in
series wwth said first wire, and said second resistor being electrically
connected in ﬁg@hes W|th said second wire. 12. The tether of claim11l

wherein said f la@ad resistors are both |ocated in said head
portion of sai or pl ug. 3- 15 - 13. An apparatus for
dr ai ni ng electr

8. The dual conductor wristband of claim 7 wherein
said cover further includes a seat member adjacent said
hairpin contact having a pilot hole therein for receiving
the tip of the dual connector plug, said pilot hole having
an inner diameter of no greater than about 3.2 millime-
ters.

9. A tether for a dual conductor wristband having
two separate conductive pathways, comprising:

first and second insulated wires each having distal

and proximate ends;

means for electrically connecting said distal ends of

said first and second wires to an external monitor;
and

a dual connector plug having sleeve and tip portions,

attached to said proximate end of said wires, said
first wire being electrically connected to said
sleeve portion of said dual connector plug, and said
second wire being electrically connected to said tip
portion of said dual connector plug, said tip portion
further having a diameter of no greater than about -
3.1 millimeters.

10. The tether of claim 9 wherein said duval connector
plug has a head portion, and said wires emerge from
said head portion essentially perpendicular to said
sleeve and tip portions.

11. The tether of claim 10 further comprising first and
second resistors, said first resistor being electrically
connected in series with said first wire, and said second
resistor being electrically connected in series with said
second wire. .

12. The tether of claim 11 wherein said first and sec-
ond resistors are both located in said head portion of
said dual connector plug.
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froman individual, conprising: a tether includi 'ng first and second

I nsul ated wires each having distal and proxi mate qngi§ ans for

el ectrically connecting said distal ends of said f edM res to
an external noni- tor, and a dual connector plug h /é and atip,
attached to said proxi mate end of said pMres, said

electrically connected to said sleeve of said dual connector ug and sai d
sec- ond wire being electrically connected to said tip

13. An apparatus for draining electrostatic charge
from an individual, comprising:

a tether including:

first and second insulated wires each having distal
and proximate ends,

means for electrically connecting said distal ends of
said first and second wires to an external moni-
tor, and

a dual connector plug having a sleeve and a tip,
attached to said proximate end of said wires, said
first wire being electrically connected to said
sleeve of said dual connector plug, and said sec-
ond wire being electrically connected to said tip
of said dual connector plug;

a connector case including:

an insulative cover,

a female jack attached to said cover for receiving
said dual connector plug, said female jack having
first and second contacts for connection with
said sleeve and tip, respectively, of said dual
connector plug,

a first conductive backplate attached to said cover
and electrically connected to said first contact of
said female jack,

a second conductive backplate attached to said
cover and electrically connected 10 said second
contact of said female jack; and

a strap attached to said connector case, having first

and second conductive pathways electrically iso-
lated from each other, said first conductive path-
way being electrically connected to said first back-
plate and said second conductive pathway being
electrically to said second backplate.

14. The apparatus of claim 13 wherein said tip of said
dual connector plug has a diameter of no greater than
about 3.1 millimeters, and said cover further includes a
seat adjacent said second contact having a pilot hole
therein for receiving said tip of said dual connector
plug, said pilot hole having an inner diameter of no than

" about 3.2 millimeters.
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of said dual connector plug; a connector case including: an ins

cover, a female jack attached to said cover for TiShieviiag
said femal e jack having first an

d
connection with said sleeve and tip, respectivel lewglm
plug, a first conductive backplate attached to said C

connected to said first contact of said femal e jack,

connector plug,

backpl ate attached to said

15. The apparatus of claim 13 wherein said dual con-
nector plug has a head, said wires emerging from said
head essentially perpendicular to said sleeve and tip,
and further comprising first and second resistors, said
first resistor being electrically connected in series be-
tween said first wire and said sleeve of said dual connec-
tor plug, and said second resistor being electrically
connected in series between said second wire and said
tip of said dual connector plug, said first and second
resistors both being located in said head of said dual
connector plug.

16. The apparatus of claim 13 wherein:

said cover has a slot therein; and

said connector case further includes a buckle located

between said cover and said backplates, said buckie
having a connector block engaging said slot, said
connector block having a hole therein, said hole
defining said female jack.

17. The apparatus of claim 13 wherein:

said cover has a void therein;

‘'said first contact comprises a barrel contact located
within said void, said barrel contact having a hole
therethrough for receiving said sleeve of said dual
connector plug, and being electrically connected to
said first backplate; and

said second contact comprises a hairpin contact lo-
cated proximate said barrel contact for receiving
said tip of said dual connector plug, said hairpin
contact being electrically connected to said second
backplate.

18. The apparatus of claim 17 further comprising:

a pilot washer attached to said cover adjacent said
barrel contact, said pilot washer defining a center-
line; and

bias means for positioning said barrel contact offset
from said centerline when no plug is present
therein.

19. A case for connecting a wristvand having two

conductive paths to a phono-type dual connector plug
having sleeve and tip portions, the case comprising:

ul ative

 d dual
ool F< for

connect or
l ectrically

a second conducti ve
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cover and electrically connected to said second contact of said fenale
attached to said connector case, having first and second
conductive pathways electrically iso- |ated fromeach ot her,

jack; and a strap

conductive path- way being electrically connected to said fi rst

and sai d second conductive pathway bei Ag el ectr]
backpl ate. 14. The apparatus of claim 13 wherei

i em
connector plug has a dianmeter of no greater thanTa]ﬁa“ﬁ

i ncl udes a seat adjacent said second contact having a

sai d cover further
pil ot hole

female jack means for receiving the dual cagnector
plug, said female jack means including
first means for contacting the sleeve portion of the
dual connector plug, said first contacting means
having an effective diameter, and

second means for contacting the tip portion of the
dual connector plug, said second contacting
means including seat means having an effective
diameter which is less than said effective diame-
ter of said first contacting means;

a first conductive backplate attached to said female
jack means and in electrical contact with said first
contacting means;

a second conductive backplate attached to said fe-
male jack means and in electrical contact with said
second contacting means; and

means for attaching said first and second conductive

said first

backplates to the two conductive paths of the

wristband.
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therein for receiving said tip of said dual connector pIug,RgghA %WQMﬁsﬂﬁﬁTe
havi ng an inner dianeter of no than about 3.2 mllineters. REPLACENMENT
SHEET - 16 - 15. The apparatus of claim 13 wherein said dual con- nector
plug has a head, said wires energing fromsaid head essentially

per pendi cular to said sleeve and tip, and further conprising first and
second resistors, said - 12 -

I claim:

1. A connector case for a wristband having two con-
ductive paths, comprising:

electrically insulative cover means having a void
therein; _

female jack means attached to said cover means for
recetving a dual connector plug, said female jack
means including a barrel contact located within
said void of said cover means, said barrel contact
having a hoie therethrough for passage of a dual
connector plug, and a hairpin contact located prox-
imate said barrel contact for receiving a tip of a
dual connector plug;

a first conductive backplate attached to said cover
means and in electrical contact with said barrel
contace;

a second conductive backplate attached to said cover
means and in electrical contact with said hairpin
contact; and '

means for attaching said first and second conductive

~ backplates to the two conductive paths of the
wristband.

2. The connector case of claim 1 wherein said female
jack means prevents entry of a plug having a tip diame-
ter of greater than about 3.1 millimeters.

3. The connector case of claim 1 further comprising:

a pilot washer attached to said cover means adjacent
said barrel contact, said pilot washer defining a
centerline; and

bias means for positioning said barrel contact offset
from said centerline when no plug is present
therein.

4. The connector case of claim 3 wherein said cover
means further includes a seat member adjacent said
hairpin contact having a pilot hole therein for receiving
the tip of the dual connector plug, said pilot hole having
an inner diameter of no greater than about 3.2 millime-
ters.
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first resistor being electrically connected in series be- t“@ﬁ?Lﬁ@%@EmTSﬁEET
wire and said sleeve of said dual connec- tor plug, and said secon

resi stor being electrically connected in series between said second wire
and said tip of said dual connector plug, said first and second resistors
both being located in said head of said dual connector plug. 16. The
apparatus of claim 13 wherein: said coverlhas a slot therein; and said
connector case further includes a buckle | ocated between said cover and
sai d backpl ates, said buckle having a connector bl ock engagi ng said slot,

sai d

5. A dual conductor wristband for draining electro-
static charge, comprising:

a strap member having first and second conductive
pathways, said pathways being electrically isolated
from each other;

a first conductive backplate attached to said strap
member and in electrical contact with said first
conductive pathway thereof;

a second conductive backplate attached to said strap
member and in electrical contact with said second
conductive pathway thereof;

an electrically insulative cover attached to said first
and second backplates, said cover having a void
therein; and

a female jack located proximate said first and second
backplates for receiving a dual connector plug, said .
female jack including: '

a barrel contact located within said void, said bar-
rel contact having a hole therethrough for pas-
sage of a dual connector plug and being electri-
cally connected to said first backplate, and

2 hairpin contact located proximate said barrel
contact for receiving a tip of the dual connector
plug, said hairpin contact being electrically con-
nected to said second backplate.

6. The dual conductor wristband of claim § wherein
said female jack further has a seat member adjacent said
hairpin contact, said seat member having a pilot hole
therein for receiving a tip of the dual connector plug,
said pilot hole having an inner diameter of no greater
than about 3.2 millimeters.

7. T_hg dual conductor wristband of claim § further
comprising:

a pilot washer attached to said cover adjacent said
barrel contact, said pilot washer defining a center-
line; and

~bias means for positioning said barrel contact offset
from said centerline when no plug is present
therein.
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connector block having a hole therein, said hole defining sali l e jack.
17. The apparatus of claim 13 wherein: said cover has a voidhgﬁéﬁﬁﬁﬂﬁvtgﬁﬁﬁT
first contact conprises a barrel contact |ocated within said void, said
barrel contact having a hole therethrough for receiving said sleeve of said
dual connector plug, and being electrically connected to said first

backpl ate; and sai d second contact conprisdd a hairpin contact |o- cated
proxi mate said barrel contact for receiving said tip of said dual connector
plug, said hairpin

8. The dual conductor wristband of claim 7 wherein
said cover further includes a seat member adjacent said
hairpin contact having a pilot hole therein for receiving
the tip of the dual connector plug, said pilot hole having
an inner diameter of no greater than about 3.2 millime-
ters.

9. A tether for a dual conductor wristband having
two separate conductive pathways, comprising:

first and second insulated wires each having distal

and proximate ends;

means for electrically connecting said distal ends of

said first and second wires to an external monitor;
and

a dual connector plug having sleeve and tip portions,

attached to said proximate end of said wires, said
first wire being electrically connected to said
sleeve portion of said dual connector plug, and said
second wire being electrically connected to said tip
portion of said dual connector plug, said tip portion
further having a diameter of no greater than about -
3.1 millimeters.

10. The tether of claim 9 wherein said dual connector
plug has a head portion, and said wires emerge from
said head portion essentially perpendicular to said
sleeve and tip portions.

11. The tether of claim 10 further comprising first and
second resistors, said first resistor being electrically
connected in series with said first wire, and said second
resistor being electrically connected in series with said
second wire. :

12. The tether of claim 11 wherein said first and sec-
ond resistors are both located in said head portion of
said dual connector plug.
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contact being electrically connected to said second backplaﬁﬁﬁﬁﬂﬁEMEN?sH ET
apparatus of claim 17 further conprising: a pilot washer attached to salg
cover adjacent said barrel contact, said pilot washer defining a center-

| ine; and bias neans for positioning said barrel contact offset fromsaid
centerline when no plug is present therein.;49.-A case for connecting a
wri st band having two conductive paths to a phono-type dual connector plug
havi ng sl eeve and tip portions, the case conpri sing:

13. An apparatus for draining electrostatic charge
from an individual, comprising:

a tether including:

first and second insulated wires each having distal
and proximate ends,

means for electrically connecting said distal ends of
said first and second wires to an external moni-
tor, and

a dual connector plug having a sleeve and a tip,
attached to said proximate end of said wires, said
first wire being electrically connected to said
sleeve of said dual connector plug, and said sec-
ond wire being electrically connected to said tip
of said dual connector plug;

a connector case including:

an insulative cover,

a female jack attached to said cover for receiving
said dual connector plug, said female jack having
first and second contacts for connection with
said sleeve and tip, respectively, of said dual
connector plug,

a first conductive backplate attached to said cover
and electrically connected to said first contact of
said female jack, '

a second conductive backplate attached to said
cover and electrically connected to said second
contact of said female jack; and

a strap attached to said connector case, having first

and second conductive pathways electrically iso-
lated from each other, said first conductive path-
way being electrically connected to said first back-
plate and said second conductive pathway being
electrically to said second backplate.

14. The apparatus of claim 13 wherein said tip of said
dual connector plug has a diameter of no greater than
about 3.1 millimeters, and said cover further includes a
seat adjacent said second contact having a pilot hole
therein for receiving said tip of said dual connector
plug, said pilot hole having an inner diameter of no than

~about 3.2 millimeters.
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: - REPLACEMENT SHEET
- 17 - female jack neans for receiving the dual connector plug, said fenmale

jack neans including first neans for contacting the sleeve portion of the
dual connector plug, said first contacting neans having an effective
di aneter, and second neans for contacting the tip portion of the dual

connector plug, said second contacting meang including seat neans having an
ef fective

15. The apparatus of claim 13 wherein said dual con-
nector plug has a head, said wires emerging from said
head essentially perpendicular to said sleeve and tip,
and further comprising first and second resistors, said
first resistor being electrically connected in series be-
tween said first wire and said sleeve of said dual connec-
tor plug, and said second resistor being electrically
connected in series between said second wire and said
tip of said dual connector plug, said first and second
resistors both being located in said head of said dual
connector plug.

16. The apparatus of claim 13 wherein:

said cover has a slot therein; and

said connector case further includes a buckle located

between said cover and said backplates, said buckle
having a connector block engaging said slot, said
connector block having a hole therein, said hole
defining said female jack.

17. The apparatus of claim 13 wherein:

said cover has a void therein;

‘said first contact comprises a barrel contact located
withia said void, said barrel contact having a hole
therethrough for receiving said sleeve of said dual
connector plug, and being electrically connected to
said first backplate; and

said second contact comprises a hairpin contact lo-
cated proximate said barrel contact for receiving
said tip of said dual connector plug, said hairpin
contact being electrically connected to said second
backplate.

18. The apparatus of claim 17 further comprising:

a pilot washer attached to said cover adjacent said
barrel contact, said pilot washer defining a center-
line: and

bias means for positioning said barrel contact offset
from said centerline when no plug is present
therein. N

19. A case for connecting a wristband having two

conductive paths to a phono-type dual connector plug
having sleeve and tip portions, the case comprising:
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di aneter which is less than said effective diame- ter of sai dRFPEAGEMENT SHEET
contacting neans; a first conductive backplace attached to said femal e jack
means and in electrical contact with said first contacting neans; a second
conductive backplate attached to said fe- male jack nmeans and in el ectrical
contact with said second contacting neans; and neans for attaching said
first and second conductive backpl at es To’t he two conductive pat hs of the
wri st band.

female jack means for receiving the dual cagnector
plug, said female jack means including
first means for contacting the sleeve portion of the
dual connector plug, said first contacting means
having an effective diameter, and

second means for contacting the tip portion of the
dual connector plug, said second contacting
means including seat means having an effective
diameter which is less than said effective diame-
ter of said first contacting means;

a first conductive backplate attached to said female
jack means and in electrical contact with said first
contacting means;

a second conductive backplate attached to said fe-
male jack means and in electrical contact with said
second contacting means; and

means for attaching said first and second conductive
backplates to the two conductive paths of the
wristband. -
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REPLACEMENT SHEET

- 18 -
DUAL CONDUCTOR WRISTBAND

Abstract of the Disclosure

A dual conductor wristband utilizing a two-
wire tether having a modified phono-~type plug. The
wristband includes a strap and a connector case, the case
having a female jack for receiving the dual connector
plug. The plug diameter is smaller than conventional
plugs, and the diameter of the pilot hole for the plug
tip is correspondingly smaller to prevent accidental
connection to a non~grounding tether. Two alternative
embodiments are presented for coupling the dual connector
plug to two electiically isolated backplates on the
connector case. Each backplate is connected to one of
the two conductive pathways on the strap.

FIGURE 1
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