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cured to the inner surface of the hook and loop fastener. A snap connection
is provided for a Technical Field
ground cord. The Simco wrist strap again relies on the conductive polymer
for conducting the electro- The present invention relates generally to
elec-   5   static accumulation on the individual to the snap trically
conductive body straps for the control of   connection and to the grounding
cord. The. Simco electrostatic charges.                               wrist
strap relies on the hook and loop fastener to close the wrist strap on
itself and thereby secure Background Art
the strap to the wrist of the wearer. 10     A wrist strap manufactured by
Wescorp of Persons who are around electrostatic sensitive    Mountainview,
California consists of a carbon load- articles need to be protected from
acquiring or      ed conductive fabric with a hook and loop fastener.
retaining an electrostatic charge. A person who      The Wescorp wrist
strap relies on the conductive acquires and retains a buildup of an
electrostatic   fabric for the conduction of electrostatic charge charge
and who comes near to or in contact with  15  from the individual instead
of the conductive poly- an electrostatic sensitive article, e.g., an
integrated  mer as in the previous straps but again relies on circuit or
electronic device, may deliver a sudden   the hook and loop fastener for
the closure system. electrical discharge through the article severely
A strap manufactured by Walter G. Legge damaging or destroying it. One
mechanism to pro-     Company, New York, New York carrying the name tect
such electrostatic sensitive article is to elec-   20  "WRISTSTAT" uses a
black nylon band with a trically ground the body of the person who may
hook and loop fastener. A conductive polymer is come near to or in contact
with the articles. Elec-  attached to the band with a metallic plate at a
trically conductive body straps, typically contacting  relatively narrow
location around the strap. The the wrist, are utilized to electrically
couple to the  conductive polymer also has a snap connection to body of the
person. The conductive body strap   25   a ground cord. The Legge wrist
strap relies on the may then be electrically connected to ground in
metal plate and the conductive polymer for con- order to drain to
electrical ground any electrostatic  ductivity and relies on the nylon band
with the hook charge existing or generated on the body of the      and loop
fastener for the closure system. person.
The straps heretofore described are all very There are several examples of
electrically con-   30  similar in nature. Almost all rely on a carbon
loaded ductive body grounding straps in existance.          conductive
polymer and the remainder on a carbon One of these straps is the Model 2064
wrist      loaded fabric. All of the wrist straps rely on a hook strap
manufactured by Minnesota Mining and Man-      and loop fastener for a
closure system. ufacturing Company (3M), St. Paul, Minnesota. The
Wescorp also has a strap consisting of a me- Model 2064 wrist strap
consists of a Velostat  35  tallic bead chain to which an electrical ground
cord (Velostat is a trademark of the 3M Company) strip   is slidably
attached. The strap relies on the metallic held on the wrist with a band of
nylon. Velostat     beads for conductivity. Since it is worn loosely
conductive material is a carbon loaded conductive    around the wrist, it
can be made large enough to polymer. The operation of the wrist strap
relies on  slip over the hand onto the wrist and, thus, no the conductive
polymer to conduct electrostatic  40   detachable closure is required. This
strap, however, charge via the individual's wrist to a ground cord   does
not ensure proper electrical connection since secured to the wrist strap
with an electrically con-  the strap is not intimately in contact with the
body ductive snap connection. The Model 2064 wrist       (wrist) of the
individual wearer. strap relies on a hook and loop fastener system
Controlled Static Company, Santa Fe, Califor- (e.g., Scotchmate, a
trademark of the 3M Com-   45   nia manufactures a wrist strap known in the
trade pany, fastener) to secure the wrist strap to the wrist  as a Fred
strap. The strap is a metallic expansion of the individual wearer.
band having a snap connection for an electrical A wrist strap manufactured
by Semtronics Cor-    ground cord. The band is reminiscent of a metallic
poration, Peachtree City, Georgia is constructed     expansion watchband.
The band relies on the con- from similar functional components. The
Semtron-  50  ductivity of the metal for the drainage of the accu- ics
carbon loaded wrist strap also uses a black      mulated electostatic
charges and will expand, slip conductive plastic secured to the wrist with
a hook  on the wrist over the hand and then fit relatively and loop closure
system.                             snug. However, the wrist strap suffers
the dis- A wrist strap manufactured by Simco, Lans-       advantage of a
relatively low expansion ratio. The dale, Pennsylvania also uses a similar
system. The  55  strap must be large enough to slip over the hand entire
band of the wrist strap is made of a nylon    and small enough to fit
snugly on the wrist. hook and loop fastener system. The Simco wrist
Further, the two previous metallic straps also strap has a carbon loaded
conductive material se-    suffer another significant disadvantage since
the 2    



3                  EP0272805B1                          4 highly conductive
metallic surface is available at     a period of ime the electrical
performance of any the outside surface of the wrist strap, there is a
strap may deteriorate and, thus the straps must be danger of accidental
contact with a high voltage      repeatedly tested to ensure for proper
functionality. source and the resultant "welding" of the strap to    The
cost of inventorying storing and testing such that source preventing
disengagement of the wear-   5   wrist straps may limit the applications
for which er from the high voltage source. It is for this reason  they can
be used. that some electricians do not wear metallic rings, bracelets and
other jewelry.                          Disclosure of Invention U.S. Patent
No. 4,398,277, Christiansen et al, assigned to 3M, describes an
electrically conduc-   10   The present invention provides a functional,
tive elastomeric fabric and wrist strap. In Christian-  inexpensive,
compact wrist strap which is suitable sen et al, a knitted fabric with
elastomeric yarns     for a onetime use disposable application. Until the
and electrically conductive yarns is secured in a      present invention,
wrist straps were relatively ex- clasp with a snap for a ground wire
connection.       pensive limiting their applications for usefulness. The
knitted fabric is extensible to slip over the   15   The present invention
provides a disposable one- hand and yet fits snugly on the wrist. This
strap     time use wrist strap which could be packaged with operates
extremely well; however, the cost of con-    an electrostatic sensitive
device at the point of sale struction, in particular the silver thread
utilized in  for use by the buyer of such device during its the
electrically conductive yarn, mitigates against  installation. For example,
a computer circuit board this strap being utilized in a onetime use dispos-
20  intended for consumer sale could be packaged able application.
with a disposable electrically conductive body U.S. Patent No. 4,577,256
Breidegam, dis-         strap. The home computer user could then remove
closes an electrically conductive elastomeric wrist  the strap from the
package, properly connect the strap. The fabric contained in the strap is a
stretch  strap and be electrostatically protected when he weave  with
stretched  longitudinal conductive   25  removes the board from the package
and installs it threads. The fabric is adjustably secured into a      in
his computer. Due to the cost and durability of clasp to form a closed loop
in circling the wrist of  previous strap designs, this application
typically the wearer. A snap is provided for an electrical      has gone
without electrostatic protection. ground wire connection. The Breidegam
strap is          According to the present invention there is somewhat
extensible to slip over the hand, it is  30   provided an electrically
conductive strap formed of then pulled tight and secured to fit snugly
around    a material that is flexible in at least one dimension, the wrist.
Again, the cost of construction of this   said strap comprising a ground
contacting portion, strap mitigates against its onetime use disposable   a
human body contacting portion and an intermedi- application.
ate lead portion, characterised in that said ground U.S. Patent No.
3,857,397, discloses a wrist  35  contacting portion and said human body
contacting strap that has a substantially different construction  portion
have the same construction as one another, in the group portion than in the
portion designed to  and in that the human body contacting portion has
attach to the wrist. The body contacting portion of  affixed to one side an
adhesive means for securing the wrist strap starts with a wider portion
containing  said strap to a human body, and ground contacting an opening
through which a necked down portion is  40   means adapted to connect said
ground contacting passed and secured with a hook and loop fastener.
portion to electrical ground. The strap is placed around the wrist with the
one        Advantageously said intermediate lead portion end brought back
through the opening on the other    incorporates a resistance means therein
for provid- end and snugged tight up against the wrist and        ing a
discrete location which has a higher value of secured in that position with
a hook and loop   45  electrical resistance per unit length than the value
fastener system. The opening in the end of the       of the electrical
resistance per unit length of the strap to bring the other end of the strap
through     remainder of said intermediate lead portion. makes it
cumbersome to use on the wrist. The cost        The adhesive means may
comprise a protec- of the construction of this prior art strap mitigates
tive web positioned over said human body contact- against a onetime use
disposable application.   50  ing portion, said web being wider than the
width of A disadvantage of all the previous disclosed      said
electrically conductive strap, and an adhesive straps are that all of these
straps are relatively   layer securing saidprotectiveweband said human
expensive.                                           body contacting
portion together, said adhesive Wrist straps must be inventoried and stored
at   layer being further capable of securing said protec- the point or use
by the potential wearer who comes   55  tive web to said human body, and
thereby securing in close contact with electrostatic sensitive articles
said electrically conductive strap in electrical con- The  wrist straps
once used and worn must be         tact wit said human body. maintained to
ensure their proper functioning. Over 3   
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the adhesive means comprises a     Detailed Description layer of conductive
adhesive applied to said human body contacting portion.
Figure 1 illustrates a perspective view of the Said adhesive coated tape
may be further ap-      electrically conductive body strap 10 connected to
plied to said ground contacting portion whereby    5   the wrist 12 of a
person. As shown, the strap has said ground contacting portion may be
secured to      an object or body contacting portion 14 which is electrical
ground.                                    wrapped around and adhesively
secured to the Said adhesive coated tape is at least twice the   wrist 12,
a lead portion 16 and a ground contacting width of said intermediate lead
portion, said adhe-   portion 18. The length of the electrically conductive
sive coated tape being folded over and applied to   10  strap 10 in the
body contacting portion 14 should both sides of said electrically
conductive strap in   be long enough to substantially wrap around the said
lead portion. A second adhesive coated tape      wrist 12, or other bodily
part to which the strap 10 may be applied, adhesive coated side toward said
is to be connected, to which the body contacting material, to both sides of
said electrically conduc-  portion 14 is adhesively secured. In an
alternative tive material along said lead portion of said elec-   15
embodiment, the body contacting portion 14 need trically conductive
material.                         not wrap around the wrist 12 or other
bodily part but merely be long enough to be securly adhe- Brief Description
of the Drawings                    sively fastened to the body part and to
provide adequate electrical connection to the body part. The foregoing
advantages, construction and   20   The length of the lead portion 16 of
the electrically operation of the present invention will become
conductive strap 10 is indeterminate. The purpose more apparent from the
following description and     of the lead portion 16 is to enable the
wearer to accompanying drawings in which:                      have some
movement in order to accomplish the Figure 1 is a perspective view of a
strap of the   task for which he is electrostatically protected. In a
present invention connected to the wrist of a   25  typical environment,
the length of lead portion 16 person;
would be approximately 2 to 5 feet (0.6 to 1.5 Figure 2 illustrates a
bottom plan view of a strap  meters). Ground contacting portion 18 need
only of the present invention with parts thereof re-    be made large
enough to enable appropriate elec- moved;
trical connection from the electrically conductive Figure 3 illustrates a
sectional view taken along   30  strap 10 either directly to an electrical
ground or to line 3-3 of Fig. 2 of a strap of the present       another
electrical ground strap which in turn will be invention;
connected to electrical ground. In a typical environ- Figure 4 illustrates
a bottom view of an alter-    ment, the length of ground contacting portion
18 native embodiment of a strap of the present        will be approximately
2 to 4 inches (5 to 10 centi- invention having only an elongate conductor
in  35   meters). Electrically conductive body strap 10 is the lead
portion;                                  flexible in at least one
dimension. As envisioned Figure 5 illustrates a sectional view of an alter-
the electrically conductive body strap 10 is a rela- native embodiment of a
strap of the present       tively flat strip of material or combination of
layered invention having dual sided tape applied and a     materials which
provide flexibility to enable the noncontinuous elongate conductor;
40   body contacting portion 14 to be wrapped around Figure 6 illustrates a
bottom view of an alter-   the wrist 12. native embodiment of  the strap of
the present         Figures 2 and 3 illustrate bottom and sectional
invention having tape folded over the lead por-    views, respectively, of
the electrically conductive tion of the elongate conductor;
body strap 10. Electrically conductive body strap Figure 7 illustrates a
sectional view of an alter-  45  again has a body contacting portion 14, a
lead native embodiment of a strap of the present        portion 16 and a
ground portion 18. An elongate, invention utilizing a conductive adhesive
as the   flat, flexible electrical conductor 20 runs the length securing
mechanism:                                of the electrically conductive
body strap 10 through Figure 8 illustrates a bottom view of an alter-
body contacting portion 14, lead portion 16 and native embodiment of a
strap of the present   50   ground portion 18 In a preferred embodiment, an
invention having an integral resistance built into  elongate strip of
electrically conductive material 20 the elongate conductor; and
is a one mil to five mil (0.03 to 0.13 millimeters) Figure 9 illustrates a
sectional view taken along  thick strip of carbon loaded polyethylene
approxi- line 9-9 of Fig. 8 of the resistance portion of the  mately
three-eighths to one-half inch (0.95 to 1.3 elongate conductor of the strap
of Figure 8.  55  centimeters) wide and preferably constructed from
Velostat carbon loaded polyethylene available from Minnesota Mining and
Manufacturing Company. St Paul, Minnesota. It is prefered that the elongate
4   
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electrically conductive material 20 have an   also directly contacts foil
26. Ground contacting overall resistance over the length of the
electrically  portion 18 may then be secured directly to elec- conductive
body strap 10 of not more than about 1      trical ground or may be
connected to another elec- megohm. Affixed to the top, side of the elongate
trical ground wire (not shown). As for example, with strip of electrically
conductive material 20 is an    5   an alligator clip. In a prefered
embodiment, adhe- adhesive 22 coated tape 24. The adhesive coated
sive coated tape 24 is a Micropore tape available tape 24 is wider than the
elongate strip of elec-      from  Minnesota Mining and Manufacturing Com-
trically conductive material 20 and in a prefered      pany, St. Paul,
Minnesota. In a prefered embodi- embodiment it is approximately 3 times the
width       ment, a suitable liner 28 may be any of a variety of of
material 20 or approximately 1.5 inches (4 centi-  10  commerically
available release liners such  as meters) wide. Adhesive coated tape 24
provides a       Akrosil silicone coated paper release liner available top
insulative surface to the electrically conductive  from Akrosil Corp.,
Menasha, Wisconsin. body strap 10. Adhesive 22  secures tape 24 to
Figure 4 illustrates a bottom view of an alter material 20 as well as
secures the electrically con-   native embodiment of the electrically
conductive ductive body strap 10 to the body of the person. In   15   body
strap 10A of the present invention. The body the embodiment shown in
Figures 2 and 3, the           contacting portion 14 and ground contacting
portion electrically conductive  body strap is constructed     18 of the
electrically conductive body strap 10A are identical in both the body
contacting portion 14 and   similar to the corresponding portions of the
elec- lead portion 16. A metallic foil 26, preferably cop-   trically
conductive body strap 10 illustrated in Fig- per approximately 3 mils (0.08
millimeters) thick is  20   ures 2 and 3 but without electrically
conductive secured to adhesive 22, coated tape 24 at ground       adhesive
27 and release liner 28. However, lead contacting portion 18. Preferably,
metallic foil 26 is  portion 16 of electrically conductive body strap 10A
coated with an electrically conductive adhesive 27,    contains only the
elongate strip of electrically con- so that ground contacting portion 18 of
electrically   ductive material 20. Adhesive coated tape 24 is conductive
strap 10 may be secured and elec-   25   only contained in the body
contacting portion 14 trically coupled to suitable electrical ground. An
and in ground contact portion 18. In this embodi- example of a copper metal
coated with an elec-         ment of electrically conductive body strap
10A, a trically conductive adhesive which may be utilized     strip of
electrically conducutive material 20 must be for metallic foil 26 and
electrically conductive adhe-  mechanically continuous through said lead
portion sive 27 is Scotch Brand 1181 tape available from    30   16 since
the elongate strip of electrically conduc- Minnesota Mining and
Manufacturing Company, St.       tive material 20 and the lead portion 16
provides Paul, Minnesota. Other mechanisms for coupling         not only
the electrical integrity of the electrically ground contacting portion 18
to electrical ground      conductive body strap 10A but also the physical
are contemplated by the present invention, includ-     mechanical
integrity. ing using a separate ground coupled to metallic foil  35  Figure
5 illustrates a sectional view of an alter- 26 with an alligator clip or,
perhaps, even coupled    native embodiment of an electrically conductive
directly to elongate strip of electrically conductive  body strap 10. The
body contacting portion 14 material 20 at ground contacting portion 18
without    and ground contacting portion 18 of the electrically the use of
metallic foil 26. Optionally, electrically  conductive body strap 10B of
Figure 5 are identical conductive strap 10 may be supplied with a liner
40  to  the corresponding portions of the electrically 28 (removed from
Figure 2) to protect adhesive 22     conductive body strap 10A  illustrated
in Figure 4. and  adhesive 27  before use. Alternatively, elec-     In lead
portion 16, however, the electrically conduc- trically conductive body
strap 10 may be stored in   tive  body  strap  10B contains additional
compo- a rolled up form  as in a roll of tape to be unwound   nents. The
electrically conductive  body  strap  10B at the time of use and, hence, in
this application  no   45  still has an elongate strip of electrically
conductive liner-28 would be required to cover adhesive 22 but    material
20 contacting an adhesive 22 coated tape still would be  preferred to cover
adhesive 27, if     24  continuous through the body  contacting  portion
used.                                                  14, lead  portion
16 and  grounding  portion  18. Also In operation  the  electrically
conductive body    contained  in ground  portion 18 is metallic foil 26
strap 10 of Figure 2 and  3  would be  utilized  by   50   secured  on both
sides  of elongate strip of elec- wrapping  the body  contacting  portion
14 around   trically conductive  material 20  by the  adhesive  22 the
wrist of the  user  securing  it to the  wrist by  of tape  24. In the lead
portion  16 of the electrically adhesive 22 on  adhesive coated  tape  24.
Secured    conductive  body  strap  10B, is another adhesive  30 in this
manner, the  elongate  strip of electrically  coated  tape  32  applied  to
the opposite side of the conductive  material 20  directly contacts the
wrist  55   elongate strip of electrically conductive material 20 providing
an  electrical contact to the  body  of the  that adhesive  22  coated
tape  24  is applied. Also wearer At the  ground contacting portion 18, the
illustrated  in Figure 5  is the  possibility that the elongate strip of
electrically conductive  material 20  elongate strip of electrically
conductive material 20    
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into separate discrete portions.      particles are larger than the
thickness of the result- That is, in the embodiment illustrated in Figure
5,  ing adhesive giving the layer is needed electrical the elongate strip
of electrically conductive material  conductivity. An adhesive similar to
this but which 20 does not need to be continuous along the entire   has
been coated on aluminum  is available as length of electrically conductive
strap 10B. In this   5   X1 170 foil tape from Minnesota Mining and Manu-
embodiment, the elongate strip of electrically con-  facturing Company, St.
Paul, Minnesota. Electri- ductive material 20 is formed from a first piece
34  cally conductive adhesive 38 may also be utilized at the body
contacting portion 14 where it overlaps  at ground contacting portion 18 to
secure foil 26 to and electrically connects to a second piece 36       the
elongate strip of electrically conductive material extending through lead
portion 16 and ground con-   10  20 at the ground contacting portion 18.
Alternative- tacting portion 18. The electrically conductive body  ly,
electrically conductive adhesive 38 may be strap 10B may be advantageous to
be used in          used at ground contacting portion 18 without the some
situations where it is not desirable to have    use of foil 26 to secure
the ground contacting the adhesive 22 exposed in the lead portion 16.
portion 18 to a suitable electrical ground. Figure 6 illustrates an
electrically conductive   15  Figures 8 and 9 illustrate an alternative em-
body strap 10C which is an alternative solution to   bodiment of an
electrically conductive body strap having an electrically conductive body
strap with    10E. Body contacting portion 14 and ground con- tapes 24 and
32 applied to both sides of the         tacting portion 18 of the
electrically conductive conductive strip 20 to eliminate the exposure of
body strap 10E are identical to the corresponding adhesive 22 along the
lead portion 16 of electrically   20   portions of the electrically
conductive body strap conductive body strap 10B illustrated in Figure 5.
10 illustrated in Figures 2 and 3. In lead portion 16 In the electrically
conductive body strap 10C illus-  of electrically conductive body strap
10E, a dis- trated in Figure 6 only one adhesive 22 coated       crete
portion is shown having a built in electrical tape 24 is utilized. In body
contacting portion 14,  resistance 42. In electrically  conductive body the
tape 24 is left flat so that the tape 24 may be   25  straps 1 OE which are
adapted to be applied to the utilized to adhesively secure the electrically
con-  body of a person it is desirable as a safety mea- ductive body strap
10C to a body. In lead portion    sure to provide a degree of electrical
resistance 16, tape 24 is folded over the bottom side of the    along the
length of the strap 1 OE usually on the elongate strip of electrically
conductive material 20  order of approximately 1 megohm. In order to in
order to not allow adhesive 22 to be exposed in  30  ensure that if the
ground contacting portion 18 of lead portion 16.
the electrically conductive body strap 10E acciden- Figure 7 illustrates an
alternative embodiment   tally contacts a high voltage source that
resistance of an electrically conductive strap 1 OD. Electrically  42 will
limit the current flowing through the elec- conductive strap 1D as does
electrically conduc-    trically conductive body strap 10E and potentially
tive body strap 1 OA of Figure 4 has only an elon-   35   harming the
wearer of the strap 1 OE. In some gate strip of electrically conductive
material 20 in  instances it is desirable to provide a discrete, rath- lead
portion 16. In body contacting portion 14 of    er than continuous,
electrical resistance 42. The electrically conductive body strap 10D, an
elec-     provision of a discrete resistance 42 allows the trically
conductive adhesive 38 supplied to one      electrically conductive body
strap  10E to be side of the elongate strip of electrically conductive   40
checked visually and electrically to confirm that the material 20.
Electrically conductive adhesive 38 is  electrical resistance 42 is in
place and is operable. covered by protective release liner 40. When elec-
The discrete resistance 42 also protects against trically conductive body
strap 100 is ready to be    accidental contact of the electrically
conductive utilized, release liner 40 is removed and the strap  body strap
to a high voltage source anywhere 10D is secured to the body by
electrically conduc-  45  along the lead portion 16 toward the ground con-
tive adhesive 38 since electrically conductive adhe-  tacting portion 18.
With a discrete resistance 42 the sive 38 is transversely electrically
conductive, the  resistance would still be intact as opposed to a adhesive
38 also provides electrical. contact from   continuous resistance system
in which a propor- the elongate strip of electrical lead conductive ma-
tional decline in protection would occur as the point terial 20 to the body
being contacted. A suitable  so  of contact to the high voltage source
moved closer adhesive to be utilized as electrically conductive   to the
body contacting portion 14. Of course, it is adhesive 38 is, for example, a
solvent based ac-     recognized that in certain installations little or no
rylate adhesive containing silver particles about 3  discrete electrical
resistance 42 may be required or mils (0.76 mm) in diameter which is coated
through   desired. Discrete electrical resistance 42 is formed a knife
coater at about 12 mils (3.05 mm) thick-  55  by providing an area of
decreased cross-section of ness. The coated adhesive is heated to drive off
the elongate strip of electrical conductive material the solvent resulting
in an adhesive layer of about  20. As can be seen more clearly in Figure 9,
this 1.5 mils (0.38 mm) in thickness. Note that the silver  decreased
cross-section is provided by dimpling or 6    
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through the transverse direction of      tioned over said human body
contacting por- the elongate strip of electrically conductive material
tion (14), said being wider than the width of 20 in order to provide a
higher resistance. It is       said electrically conductive strap (10) and
an apparent that as the grooves are made deeper or         adhesive layer
securing said protective web greater in number, the value of the electrical
resis-   5  and said human body contacting portion to- tance 42 provided
will be increased.                    gether, said adhesive layer being
further ca- While much of the discussion of the use of an        pable of
securing said protective web to said electrically conductive body strap 10
has focused       human body, and thereby securing said elec- on the straps
10 use as a wrist strap to prevent the    trically conductive strap in
electrical contact electrostatic charging of the body of a person who   10
with said human body. in turn may come in contact with an electrostatic
sensitive article, it is to be recognized and under-  4. An electrically
conductive strap as claimed in stood that the body being contacted by the
body         claim  1 or claim  2 wherein said adhesive contacting portion
14 may be an inanimate object,       means comprises a layer of conductive
adhe- e.g., the case of computer, in which it is desired to  15  sive
applied to said human body contacting prevent or eliminate the possibility
of dangerous       portion. buildups of electrostatic charges. Thus, while
primarly operable as a wrist strap, the electrically  5. An electrically
conductive strap as claimed in conductive body strap of the present
invention may      claim  1 or claim  2 wherein said adhesive be utilized
for contacting other portions of the body   20  means (24) comprises a
first adhesive coated as, for example, ankles.
tape (24) having a width greater than the width Thus there has been shown
and described a            of said human body contacting portion (14),
novel, disposable electrically conductive  body         said adhesive
coated tape (24) being applied strap. It is not intended, however, that the
invention  adhesive (22) coated side toward said elec- be limited to the
embodiments described, rather it  25  trically conductive material (20) to
said human will be clear to those skilled in the art that many     body
contacting portion whereby said human changes and modifications can be made
without           body contacting portion may be secured to departing from
the following claims.                    said human body. Claims
30  6. An electrically conductive strap according to claim 5 in which said
adhesive coated tape 1. An electrically conductive strap (10) formed of
(24) is further applied to said ground contact- a material (20) that is
flexible in at least one    ing portion (18) whereby said ground contact-
dimension, said strap comprising a ground           ing portion (18) may be
secured to electrical contacting portion (18), a human body contact-  35
ground. ing portion(14) and an intermediate lead por- tion (16),
characterised in that said ground     7. An electrically conductive strap
as in claim 6 contacting portion (18) and said human body         or claim
6 wherein said adhesive coated tape contacting portion (14) have the same
con-          (24) is further applied to said lead portion of struction as
one another, and in that the human   40  said electrically conductive
strap. body contacting portion (14) has affixed to one side an adhesive
means (24) for securing said    8  An electrically conductive strap as in
claim 7 strap to a human body, and ground contacting        wherein said
adhesive coated tape (24) is at means adapted to connect said ground con-
least twice the width of said intermediate lead tacting portion to
electrical ground.       45      portion, said adhesive coated tape being
fol- ded over and applied to both sides of said 2. An electrically
conductive strap (10) as claimed     electrically conductive strap in said
lead por- in claim 1 wherein said intermediate lead por-      tion. tion
(16) incorporates a resistance means (42) therein for providing a discrete
location which   so  9. An electrically conductive strap as in claim 7 has
a higher value of electrical resistance per     wherein a second adhesive
coated tape (32) is unit length  than the value of the electrical
applied, adhesive coated side towards said resistance per unit length of
the remainder of      material, to both sides of said electrically con-
said intermediate lead portion.                    ductive strap along said
lead portion (16). 55 An electrically conductive strap as claimed in any
preceding claim in which said adhesive means (24) comprises a protective
web posi- 7    11                 EP 0 272 805 B1                      12
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making grooves through the transverse direction of       tioned over said
human body contacting por- the elongate strip of electrically conductive
material   tion (14), said being wider than the width of 20 in order to
provide a higher resistance. It is        said electrically conductive
strap (10) and an apparent that as the grooves are made deeper or
adhesive layer securing said protective web greater in number, the value of
the electrical resis-   5  and said human body contacting portion to- tance
42 provided will be increased.                     gether  said adhesive
layer being further ca- While much of the discussion of the use of an
pable of  securing said protective web to said electrically conductive body
strap 10 has focused        human body, and thereby securing said elec- on
the straps 10 use as a wrist strap to prevent the    trically conductive
strap in electrical contact electrostatic charging of the body of a person
who   10  with said human body. in turn may come in contact with an
electrostatic sensitive article, it is to be recognized and under-  4. An
electrically conductive strap as claimed in stood that the body being
contacted, by the body         claim  1 or claim  2 wherein said adhesive
contacting portion 14 may be an inanimate object,        means comprises a
layer of conductive adhe- e.g., the case of computer, in which it is
desired to  15  sive applied to said human body contacting prevent or
eliminate the possibility of dangerous        portion. buildups of
electrostatic charges. Thus, while primarly operable as a wrist strap, the
electrically  5. An electrically conductive strap as claimed in conductive
body strap of the present invention may       claim  1 or claim  2 wherein
said adhesive be utilized for contacting other portions of the body   20
means (24) comprises a first adhesive coated as, for example, ankles.
tape (24) having a width greater than the width Thus there has been shown
and described a            of said human body contacting portion (14),
novel, disposable  electrically conductive  body         said adhesive
coated tape (24) being applied strap. It is not intended, however, that the
invention   adhesive (22) coated side toward said elec- be limited to the
embodiments described, rather it  25   trically conductive material (20) to
said human will be clear to those skilled in the art that many      body
contacting portion whereby said human changes and modifications can be made
without.           body contacting portion may be secured to departing from
the following claims.                     said human body. Claims
30   6. An electrically conductive strap according to claim 5 in which said
adhesive coated tape 1. An electrically conductive strap (10) formed of
(24) is further applied to said ground contact- a material (20) that is
flexible in at least one    ing portion (18) whereby said ground contact-
dimension, said strap comprising a ground           ing portion (18) may be
secured to electrical contacting portion (18), a human body contact-  35
ground. ing portion (14) and an intermediate lead por- tion (16),
characterised in that said ground     7. An electrically conductive strap
as in claim 6 contacting portion (18) and said human body          or claim
6 wherein said adhesive coated tape contacting portion (14) have the same
con-           (24) is further applied to said lead portion of struction as
one another, and in that the human   40  said electrically conductive
strap. body contacting portion (14) has affixed to one side an adhesive
means (24) for securing said    8  An electrically conductive strap as in
claim 7 strap to a human body, and ground contacting         wherein said
adhesive coated tape (24) is at means adapted to connect said ground con-
least twice the width of said intermediate lead tacting portion to
electrical ground.       45       portion, said adhesive coated tape being
fol- ded over and applied to both sides of said 2. An electrically
conductive strap (10) as claimed      electrically conductive strap in said
lead por- in claim 1 wherein said intermediate lead por-       tion. tion
(16) incorporates a resistance means (42) therein for providing a discrete
location which   so  9. An electrically conductive strap as in claim 7 has
a higher value of electrical resistance per      wherein a second adhesive
coated tape (32) is unit length than the value of the electrical
applied, adhesive coated side towards said resistance per unit length of
the remainder of       material, to both sides of said electrically con-
said intermediate lead portion.                      ductive strap along
said lead portion (16). 55 3. An electrically conductive strap as claimed
in any preceding claim in which said adhesive means (24) comprises a
protective web posi- 7    13                 EP 0 272 805 B1
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PatentansprUche                                        Beruhrung kommenden
Abschnitts (14). wobei das klebstoffbeschichtete Band (24) mit der 1.
Elektrisch leitendes Band (10) aus einem Ma-        mit Klebstoff (22)
beschichteten Seite zu dem terial (20), das in wenigstens einer Richtung
elektrisch leitenden Material (20) hin auf den flexibel ist, wobei das Band
einen Erdungsab-   5   mit dem menschlichen K6rper in BerOhrung schnitt
(18), einen mit dem menschlichen Kor-       kommenden Abschnitt aufgebracht
ist, so daf per in BerUhrung kommenden Abschnitt (14)           der mit dem
menschlichen Korper in BerOh- und einen mittleren Leitungsabschnitt (16)
um-      rung kommende Abschnitt am menschlichen fal3t, dadurch
gekennzeichnet, daB der Er-          Korper befestigt werden kann.
dungsabschnitt (18) und der mit dem mensch-   10 lichen Korper in Berlhrung
kommende Ab-         6. Elektrisch leitendes Band nach Anspruch 5, bei
schnitt (14) beide denselben Aufbau haben,          dem das
klebstoffbeschichtete Band (24) des und daB auf einer Seite des mit dem
menschli-       weiteren auf den Erdungsabschnitt (18) aufge- chen K6rper
in Berlhrung kommenden Ab-              bracht ist, so daB der
Erdungsabschnitt (18) an schnittes (14) eine Klebeeinrichtung (24) befe-
15  Erde befestigt werden kann. stigt ist, um das Band an einem
menschlichen Korper zu befestigen, sowie eine Erdungsein-    7. Elektrisch
leitendes Band nach Anspruch 5 richtung, die den Erdungsabschnitt an Erde
oder Anspruch 6, bei dem das klebstoffbe- legen kann.
schichtete Band (24) des weiteren auf den 20      Leitungsabschnitt des
elektrisch leitenden Ban- 2. Elektrisch leitendes Band (10) nach Anspruch
des aufgebracht ist. 1, bei dem der mittlere Leitungsabschnitt (16) eine
Widerstandseinrichtung (42) enthalt, die   8. Elektrisch leitendes Band
nach Anspruch 7, bei einen einzelnen Punkt darstellt, der einen h6-
dem das klebstoffbeschichtete Band (24) min- heren Wert des elektrischen
Widerstands pro  25    destens zweimal so breit ist wie der mittlere
Langeneinheit besitzt als den Wert des elektri-     Leitungsabschnitt,
wobei  das  klebstoffbe- schen Widerstandes pro LAngeneinheit auf
schichtete Band umgeklappt und auf beide dem Rest des mittleren
Leitungsabschnittes.         Seiten des elektrisch leitenden Bandes in dem
Leitungsabschnitt aufgebracht ist. 3. Elektrisch leitendes Band nach einem
der vor-  30 hergehenden Anspr~lche, bei dem die Klebe-      9. Elektrisch
leitendes Band nach Anspruch 7, bei einrichtung (24) ein sch~tzendes Viies
umfa~t,     dem ein zweites klebstoffbeschichtetes Band das Uber dem mit
dem menschlichen Korper            (32) mit der klebstoffbeschichteten
Seite zu in Berlhrung kommenden Abschnitt (14) posi-        dem Material
hin auf beide Seiten des elek- tioniert ist, wobei das Vlies breiter ist
als die  35  trisch leitenden Bandes entlang des Leitungs- Breite des
elektrisch leitenden Bandes (10),       abschnittes (16) aufgebracht ist.
und eine Klebstoffschicht, die das schUtzende VWles und den mit dem
menschlichen K6rper in    Revendlcations Ber0hrung kommenden Abschnitt
aneinander befestigt, wobei die Klebstoffschicht ferner in  40  1. Bracelet
(10) electroconducteur faconne a par- der Lage ist, das schUtzende  VWles
am             tir d'un materiau (20) qui est flexible dans au menschlichen
Korper zu befestigen und da-          moins une dimension, ledit bracelet
compre- durch das elektrisch leitende Band in elektri-     nant une partie
(18) de contact avec la terre, schem Kontakt mit dem menschlichen Korper
une partie (14) de contact avec le corps hu- zu befestigen.
45      main et une partie (16) de conduction interme- diaire, caracteris4
en ce que ladite partie (18) 4. Elektrisch leitendes Band nach Anspruch 1
de contact avec la terre et ladite partle (14) de oder Anspruch 2, bei dem
die Klebeeinrichtung      contact avec le corps humain ont la mAme eine
Schicht aus leitendem Klebstoff umfaft,       constitution l'une que
l'autre, et en ce que la die auf den mit dem menschlichen K6rper in  50
partie (14) de contact avec le corps humain a, BerUhrung kommenden
Abschnitt aufgebracht          attach6 a un c8te, un moyen (24) adhesif
pour ist.                                               fixer ledit
bracelet & un corps humain, et un moyen en contact avec la terre adapts
pour 5. Elektrisch leitendes Band nach Anspruch 1           relier ladite
partie de contact avec la terre a la oder Anspruch 2, be! dem die
Klebeeinrichtung   55  masse 6lectrique. (24) ein erstes
klebstoffbeschichtetes Band
.7 (24) umfaBt, dessen Breite gr6oer ist als die   2. Bracelet (10)
electroconducteur comme revenf- Breite des mit dem menschlichen Koper in
dique dans la revendication 1 dans loquel lad- 8    15                 EP 0
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te partie (16) de conduction intermediaire in-       enduite d'adh6sif a au
moins deux fois la lar- corpore un moyen (42) de resistance pour
geur de la partie de conduction intermediaire, fournir un emplacement
discret qui a une plus-      ladite bande enduite d'adhesif 6tant repliee
et grande valeur de resistance electrique par uni-      appliquee aux deux
c8tes dudit bracelet 6lec- t6 de longueur que la valeur de la resistance
5   troconducteur dans ladite partie de conduction. 6lectrique par unite de
longueur du reste de la dite portion de conduction intermediaire.        9.
Bracelet electroconducteur comme dans la re- vendication 7 dans lequel une
seconde bande 3. Bracelet 6lectroconducteur comme revendiqu6           (32)
enduite d'adh6sif est appliqu6e, le c8te dans une des revendications
precedentes dans   10    enduit d'adhesif vers ledit mat6riau, aux deux
lequel ledit moyen (24) adh6sif comprend un          c6tes dudit bracelet
6lectroconducteur le long tissu de protection place sur ladite partie (14)
de ladite partie (16) de conduction. de contact avec le corps humain,
ladite partie etant plus large que la largeur dudit bracelet (10)
6lectroconducteur et une couche adhesive.  15 fixant ensemble ledit tissu
de protection et ladite partie de contact avec le corps humain, ladite
couche adhesive etant de plus capable de fixer ledit tissu de protection
audit corps humain, et de ce fait mettant ledit bracelet   20
.lectroconducteur en contact electrique avec ledit corps humain. 4.
Bracelet 6lectroconducteur comme revendiqu6 dans la revendication 1 ou la
revendication 2   25 dans lequel ledit moyen adhesif comprend une couche
d'adhesif conducteur appliquee a ladite partie de contact avec le corps
humain. 5. Bracelet electroconducteur comme revendique   30 dans la
revendication 1 ou la revendication 2 dans lequel ledit moyen (24) adhesif
comprend une premiere bande (24) enduite d'adhesif ayant une largeur plus
grande que la largeur de ladite partie (14) de contact avec le corps   35
humain, ladite bande (24) enduite dadhesif etant appliquee, c6te enduit
d'adhesif (22) vers ledit materiau (20) electroconducteur, a ladite partie
de contact avec le corps humain ceci : .             faisant que ladite
partie de contact avec le  40 corps humain peut etre fixee audit corps hu-
main. 6. Bracelet electroconducteur selon la revendica- tion 5 dans lequel
ladite bande (24) enduite  46 d'adhesif est de plus appliquee a ladite
partie 3                   (18) de contact avec la terre ceci faisant que 3
ladite partie (18) de contact avec la terre peut a                   e 6tre
fix6e a la masse electrique. 50 ir              7. Bracelet
electroconducteur comme dans la re- n                   vendication 5 ou la
revendication 6 dans lequel ir                  ladite bande (24) enduite
d'adhesif est de plus a                   appliquee a ladite partie de
conduction dudit bracelet 6lectroconducteur.                 55 8. Bracelet
6lectroconducteur comme dans la re-
1111111II1D11ID111111D1IID vendication 7 dans lequel ladite bande (24)
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