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porated by reference. Christiansen et al describes a body strap which is
constructed from a band of Technical Field
fabric formed into a closed loop to encircle a body part, e.g., wrist, to
which it Is to be connected. The The present invention relates generally to
elec-   5   fabric is electrically conductive on the interior sur- trically
conductive body straps and more particu-   face of the closed loop
contacting the skin. A larly to electrically conductive body straps which
mechanical connection mechanism holds the loop are adjustable.
of fabric In a fixed predetermined size. An electrical connection mechanism
provides for an electrical Background Art                                10
connection between the conductive inner surface of the fabric to an
electrical grounding cord which The buildup of electrostatic charges and
their  may be attached to the strap. The fabric Is subsequent discharge is
a significant problem In   elastomeric to enable the body strap to expand
to certain industries. Individuals working in an every-  slip over the hand
and still be snug around the day work environment commonly may develop   15
wrist. thousands of volts of electrostatic charge potential   In the body
strap described in Christiansen et by, as an example, walking across
carpeting or      al, the opposite ends of the fabric are permanently
moving dissimilar objects against each other. An    secured in the
mechanical connector. The body of Individual, or object, so charged
presents a severe  the connector has projections which grip the fabric
azard In certain environments. One example Is an   20  and hold the fabric
in the connector when the cover explosive environment where the danger Is
inher-    Is secured. Thus, the resultant body strap formed entiy obvious.
Another example Is the electronic   is a fixed closed loop size. Since the
fabric has a integrated  circuit (component)  industry. The     limit on
the degree of Its elastic nature, a range of charged individual or object
may discharge near or  sizes of closed loops for the body strap must be
through an electrostatic sensitive electronic compo-  25  provided. This
results In the necessity of stocking a nent. For example, an individual who
is electrostati-  plurality of differing sizes of body straps. Further,
cally charged may hold an electrostatic sensitive  the elastomeric
characteristics of the fabric gen- component and then lay the component on
a sur-      erally means a fixed "life" of use of the fabric face, e.g., a
grounded work surface, at a different  before its elastomeric or
electroconductivity char- potential from the the individual. At the Instant
of  30  acteristics begin to break down. Since the fabric is contact, a
potential difference of thousands of volts  secured in the connector at the
factory, the re- exists across the component, from the electrostati-
placement of the fabric requires replacement of the cally charged
individual to the grounded work sur-  entire body strap. face. The current
passing through or near, due to      The Charge-Guard 2200 series of static
control the electric field generated, may damage the com   35   wrist
straps manufactured by Minnesota Mining ponent. The damage caused to the
component          and Manufacturing Company, St. Paul, Minnesota may cause
it to fail immediately or, worse, could  and marketed by Static Control
Systems/3m, Aus- degrade the operating characteristics or the rellabil-
tin, Texas is constructed generally as described in of the component. The
result is either expensive  Christiansen et al (Charge-Guard is a
registered rework or, worse, the existence of substandard or  40  trademark
of Minnesota Mining and Manufacturing subrellable equipment in the field.
Company, St. Paul, Minnesota). In the Charge- A device which is used to
help control the      Guard static control wrist straps, the ends of the
electrostatic charge buildup on a person is a body  projections 32, in
Christiansen et al, are conically strap or wrist strap to be worn by the
individual.  welded after the fabric is In place to "mushroom" The body
straps are conductive on the surface   45  the ends of the projections in
order to ensure that contacting the skin surface and provide for an     the
fabric is secured In the connector. electrical connection point. An
electrical ground      U.S. Patent No. 4,577,256, Breidegam, Woven cord may
then be connected to the strap connect-    Stretchable Grounding Strap,
describes a wrist ing the strap to an electrical ground potential, pref-
strap designed to be used to control electrostatic erably through a
predetermined limiting resistance   50  charge accumulations and showing
the features of usually built Into the connector or the cord itself.  the
precharacterising portion of claim  1. The So connected, such a body strap
operates by         Breidegam strap has a clasp which allows Its size
draining any accumulated electrostatic charge on   to be adjusted. The
adjustable clasp avoids the the Individual to ground before the
electrostatic   need to manufacture two or more models of the charge
buildup reaches dangerous levels.       55  strap for different sized
wrists. This does require One prior art body strap is described in U.S.
that the strap be individually adjusted to fit snugly Patent No. 4,398,277,
Christiansen et al, Conduc-  around the wrist of the individual wearer. If
Inadver- tive Elastomeric Body Strap, which is hereby incor-  tently or
intentionally maladjusted, proper electro- 2  



3                 EP 0 2877 255 B1                   4 static protection
may not be achieved. In the     upon which said strip of material is
impaled and Breidegam strap, one end of the fabric is perma-  secured; said
second part of said mechanical con- nently secured into the clasp and held
by plate and  nector having a transverse bar or plate over or a rivet.
Thus, one end of the fabric is fixed at the  around which said second end
of said strip of factory for the entire life of the strap. The second   5
material is passed, said transverse bar or plate end of the fabric is
engaged in the clasp by a    having a plurality of spikes upon which said
strip of pivotally mounted gate which when closed "Jams"   material may be
impaled after said strip of material the fabric holding it in place,
optionally with teeth to  has been pulled tight around said body part, said
help the securing of the fabric. Typically, a pivot-  second part of said
mechanical connector further ally mounted "jam" or "wedge" as is described
in  10  having a hinged cover for being secured over said Breidegam Is
referred to as an "over-center" de-  transverse bar trapping said strip of
material there- vice. These devices operate by wedging the fabric  on; and
electrical connection means coupled to between the jam member and a
reaction member      said strip of material for making electrical contact
by using an eccentric pivot with a relatively long  with said at least one
conductive surface and for jam operating lever to gain the necessary
leverage   15  providing a connection point for an electrical cable for the
jam to work. One problem in a strap as    capable of connecting said
conductive body strap described In Breidegam is that it does not allow for
to ground. full 360 degree electrical contact with the skin and the fabric
is electrically only connected at one end.  Brief Description of the
Drawings Since electrical contact Is only provided to the   20 external
ground cord from the one fixed end of the    The foregoing advantages,
construction and fabric, any charge contacting the inner surface of
operation of the present invention will become the fabric must travel
around the strap in one    more readily apparent from the following
drawings direction only until reaching the fixed end. This  and
accompanying description in which: requires, in some Instances, a charge
must follow   25  Figure 1 illustrates an Isometic view of the body only
one path to travel almost entirely around the   strap of the present
Invention; fabric before being connected to a ground strap.     Figure 2
illustrates a closeup of the mechanical Since the electrical conductivity
of the fabric, due  connector in a closed position; to its elasticity, is
typically the weakest link In a  Figure 3 illustrates a closeup of the
mechanical wrist strap grounding system, along with the fabric  30
connector in an open position; to skin contact, such one way only
conductivity is a  Figure 4 Illustrates a cutaway bottom view of the
serious  problem. Another problem  with  the         mechanical connector;
Breidegam strap is that the pivotally mounted gate   Figure 5 illustrates a
cross-section of the me- does not lend itself to economical manufacture.
chanical connector in a closed position; Because of the forces involved,
the pivot points are  35  Figure 6 illustrates one embodiment of the
required to be quite sturdily built.                 spikes used in the
mechanical connector; Figure 7 illustrates another embodiment of the
Summary of the invention                             spikes used in the
mechanical connector; Figure 8 illustrates another embodiment of the
According to the present invention there is  40    spikes used in the
mechanical connector; provided an adjustable, conductive body strap, hav-
Figure 9 illustrates an exploded isometric view ing a strip of material
having a first end and a     of a mechanical connector used in an adjust-
second end, said strip of material being electrically  able, conductive
body strap; conductive  on  at least one  surface, being         Figure 10
illustrates a cross-section view of a elastomerically extensible in Its
longitudinal direc-  45  mechanical connector of the adjustable, conduc-
tion, and being of at least a length to enable said  tive body strap
showing the mechanical connec- strip of material to encircle a body part;
and a     tor in the closed position; and mechanical connector receiving
said first end and    Figure 11 illustrates an exploded view of the said
second end of said strip of material to form a  mechanical connector and
adjustment mecha- closed loop with said strip of material with said at  50
nism of the adjustable, conductive body strap least one surface toward the
interior of said closed loop said mechanical connector having a first part
Description of the Preferred Embodiments receiving said first end of said
strip of material and having a second part receiving said second end of
The adjustable, electrically conductive body said strip of material;
characterized by said first  55  strap 10 is Illustrated in Figure 1. The
body strap part of said mechanical connector having a recess  10 Is formed
into a closed loop designed to fit receiving said first end of said strip
of material,  snugly around a portion of the body, e.g., a wrist or said
recess being formed with a plurality of spikes  an ankle. The loop is
formed by a strip of material 



3    5                 EP 0 287 255 B1                     6 12 formed Into
a loop by connector 14. Connector       Again referring to Figures 2 and 3,
the second 14 forms both the mechanical connection holding    end 24 of the
strip of material 12 is placed in the both ends of the strip of material 12
and the       recess 36 in the second part 26 of connector 14. ctrical
connection mechanism providing a point     The second part 26 of connector
14 contains a for, external connection of the body strap 10 to a   5
transverse bar 38 upon which are mounted a plu- ground potential. The
interior surface 16 of the strip  rality of spikes 40 extending outwardly
from the of material 12 is electrically conductive and should  transverse
bar 38. The second end 24 of the strip Intimately contact the skin of the
individual wearer  of material 12 Is passed under transverse bar 38 of the
body strap 10 when It is in position. Thus,  and pulled up on the far side
of transverse bar 38 electrostatic charges accumulating on the person of
10  until the strip of material 12 is securely tightened the wearer can be
transported from the skin of the  around the body part with which It is to
be utilized. wearer to the conductive Interior surface 16 of the  When the
strip of material 12 Is suitably fight, the body strap 10 transported to
connector 14 and       second end 24 of the strip of material 12 is then
made available for conduction to ground through    folded back over the top
of transverse bar 38 and provision for connecting a grounding cord such as
16  impaled upon spikes 40. Hinged cover 42 con- cord connector 18. Strip
of material 12 may be      nected to the second part 26 of connector 14 by
formed of any suitable elastomeric electrically con-  hinge 44 along one
side, may then be closed over ductive material such as a fabric to form the
band  the top of the second end 24 of the strip material portion of the
body strap 10. In a preferred em-    12 and secured with a hook 46 securing
hinged [err] strip of material 12 is a knit fabric con-  20  cover 42 In
place and in turn securing the second taining both elastomeric and
electrically conductive  end 24 of the strip of material 12 in the
connector fibers as described in Christiansen. et al. Optionally,  14. The
second end 24 of the strip of material 12 however, strip of material 12
could also be con-    may be trimmed after the strip of material 12 is
structed from a stretch weave material such as is  impaled upon spikes 40
and either before or after described in Breidegam. A first end 20 of the
strip  25  hinged cover 42 is secured in a closed position as of material
12 is mechanically secured in a first   illustrated In Figure 2. Such
trimming will prevent part 22 of connector 14. The second end 24 of the
the existence of an electrically conductive surface strip of material 12 is
adjustably secured in a     on the exterior of the body strap 10.
Preferably, second part 26 of connector 14.                     hinged
cover 42 contains a plurality of recesses 48 The details of connector 14
are more readily  30  which cooperate with and receive the tips of spikes
illustrated in Figures 2 and 3. The first end 20 of  40 when hinge cover 42
is In a closed position. The the strip of material 12 is secured in the
first part  receiving of the tip of spikes 40 In recesses 48 will 22 of the
connector 14. Secured in this manner the  help prevent spikes 40 from
bending, and subse- first end 20 is semi-permanently secured in that
quent release of the strip of material 12 from con- only disassembly of
connector 14 can release first  35  nector 14. Also preferably, hinged
cover 42 has end 20 of the strip of material 12 from the connec-
transverse ridges so on one or both sides of trans- tor 14. it is
anticipated that body strap 10 can be  verse bar 38 to force the strip of
material 12 into shipped from the factory with the first end 20 of the
more intimate electrical contact with back plate 32 [err] of material 12
semi-permanently secured In      as can be illustrated from the
cross-sectional view the first part 22 of connector 14. This can be   40
of Figure 5. Figure 5 also illustrates the impaling of shown in better
detail In Figure 4 where the first  the strip of material 12 upon spikes 30
and 40 as end 20 and the strip of material 12 is formed into a  well as the
electrical contact between back plate 32 recess 28 of the first part 22 of
the connector 14.  and both the first end 20 and the second end 24 of There
the strip of material 12 is Impaled upon a    the strip of material 12
forming full 360 degree plurality of spikes 30 designed to secure first end
45  electrical continuity around body strap 10. Figure 5 20 the strip of
material 12 within the connector 14  illustrates the second end 24 of the
strip of material when metallic back plate 32 which is secured in the  12
having been trimmed with a short portion of the connector 14 through a stud
34 and its cord con-    second end 24 extending beyond the edge of nector
18 forming a snap connector. Stud 34 as      hinged cover 42. Optionally,
and preferably, sec- well as cord connector 18 are metallic allowing for
50  ond end 24 of the strip of material 12 will be electrical conductivity
from the interior surface 16  trimmed at least flush with the edge of
hinged of the strip of material 12 to cord connector 18 and,  cover 42 so
that no electrically conductive surface of course, subsequently by external
cord (not       Is present on the exterior surface of body strap 10. shown)
to a ground potential. Metallic back plate 32  Also preferably, the second
end 24 of the strip of also preferably contacts the interior surface 16 of
55   material 12 is not trimmed so short that some the second end 24 of the
strip of material 12 to    material is left to allow for a small amount of 



provide for full 360 degree electrical conductivity  unraveling. In a
preferred embodiment, the material around body strap 10.
forming connector 14 except for back plate 32, 4    7                 EP 0
287 255 B1                     8 stud 34 and cord connector 18, is
constructed from  ures 1 through 5 strip of material 12 is passed first a
plastic material preferably one that is static dis-  under transverse bar
38 and back over transverse sipative. In general, a material is static
dissipative if  bar 38 whereupon it is impaled upon spikes 40 by it has a
surface resistivity of between 108 and 1014  hinged cover 42. Mechanical
connector 14A, Illus- ohms per square. Examples of material which   5
trated in Figures 9 and 10, has a plate 52 in place could be utilized and
which are static dissipative  of transverse bar 38. Strip of material 12
passes include hygroscopic nylon and carbon loaded poly-   over plate 52
where it is impaled upon spikes 40 propylene. As can be seen from examining
Figures    and secured with hinged cover 42. The second end 2, 3 and 5 the
second end 24 of the strip of        24 of strip of material 12 then passes
from connec- material 12 is secured in connector 14 not only by   10  tor
14A adjacent to hinged cover 42 for which a spikes 40 and hinged cover 42
but also by the       space is provided next to the first part 22 of me-
tortuous path in which the fabric is forced to take  chanical connector
14A. All other aspects of me- when passed first under and then back over
trans-   chanical connector 14A are identical to correspond- verse bar 38.
ing aspects of mechanical connector 14. Note that The hinged cover 42 holds
the fabric 12 onto  15  in the mechanical connector 14A the inner surface
spikes 40. Further, transverse ridges 50 assist in  16 of the strip of
material 12 is forced by trans- holding the fabric 12 onto spikes 40 and
help form  verse ridges 50 Into contact with the metallic elec- the
tortuous path.                                  trically conductive second
cover, back plate, 32 Figures 6, 7 and 8 are cross-sections illustrat-
providing full 360 degree electrical continuity and ing various optional
profiles of spikes 40 taken from   20  skin contact around the interior of
the adjustable a side view. In Figure 6, spike 40A is of conical
conductive body strap. shape which is probably the most economical to
Optionally, mechanical connector 14A has an manufacture and will provide an
adequate job of     element, or bar, 54 positioned adjacent hinged securing
strip of material 12 for most purposes.    cover 42 above the path of the
second end 24 of However, severe loading upon spike 40A will tend   25  the
strip of material 12 before the strip of material to lead toward the strip
of material 12 rising up   12 passes over plate 52. Element 54 is
positioned toward the end of spike 40A which results in larger  transverse
to strip of material 12 and provides a lateral forces against spike 40 then
otherwise would  convenient fulcrum around which the strip of ma- be
encountered. Accordingly, spike 40C is illus-   terial is pulled tight
around the body part (not trated in Figure 8 is preferred. Spike 40C is
also of  30  shown) and before the strip of material 12 Is se- conical
shape but has a zero draft, i.e., vertical  cured over spikes 40 in plate
52. side, facing the extreme second end 24 of the strip    While Figures
1-10 have illustrated and de- of material 12. Spike 40C with one zero draft
side  scribed adjustable, electrically conductive body is still
economically manufacturable and since the  straps in general, and have
described, in particular, side of the spike 40C which is loaded is vertical
35   a detailed example of two ways in which an adjust- strip of material
12 will not tend to ride up toward  able conductive body strap may be
constructed, the tip of the spike 40C and, thus, the lateral force  Figure
1 1 illustrates an adjustable, conductive body on 40C will not be
concentrated at its tip but rather  strap 152. more evenly over the entire
length of spike 40C.       A mechanical connector 154 is formed from an
This results in lower lateral forces on the tip of  40  outer piece 156 and
an inner piece 158. The outer spike 40C than might otherwise be achieved
with     piece 156 and the inner piece 158 are secured spike 40A as
Illustrated in Figure 6. If still more  together by means of a snap
connector 160 and lateral loading resistance is desired, then spike 40B
stud 162. Since outer piece 156 Is on the exposed as illustrated in Figure
7 may be utilized. Spike   exterior surface of the adjustable, conductive
body 40B is angled toward the extreme end 24 of strip of  45  strap 152,
outer piece 156 is constructed from an material 12, in this case, 45
degrees, so that any  electrically insulative material such as a plastic
lateral force on spike 40B will result in the strip of  material, and
preferably from nylon or static dis- material 12 being forced more deeply
onto to spike  sipative plastic. Since inner piece 158 is on the 40B and,
thus, a more  secure environment Is pro-   interior surface of the
adjustable conductive body vided. However, spike 40B probably is more dif-
50  strap 152, inner piece 158 is constructed from an ficult to
manufacture.                              electrically conductive material,
such as stainless Figures 9 and 10 illustrate another embodiment  steel or
another metal. Inner piece 158 contacts the of the mechanical connector
14A. Mechanical con-   skin of the wearer and provides an additional elec-
nector 14A illustrated in Figures 9 and 10 is similar  trical contact point
from the adjustable conductive 



to mechanical connector 14 illustrated in Figures 1   55  body strap 152 to
the wearer. The first end 20 of through 5. The path of the securing of the
strip of  the strip of material 12 is received into one side of material 12
differs between the two embodiments.    mechanical connector 154 from a
first direction by With mechanical connector 14 as illustrated in Fig-  a
recess formed by the joining of outer piece 156 5    9             EP 0 287
255B1 10 and inner piece 158. Having been so received the   Claims first
end 20 of strip of material 12 is held in place, alternative, by stud 162,
by one or more spikes     1. An adjustable, conductive body strap (10),
hav- [err] to spikes 30 illustrated in Figure 4 (not    ing a strip of
material (12) having a first end shown), or both. Secured in this manner,
the inner   5  (20) and a second end (24), said strip of ma- conductive
surface 16 of the strip of material 12      terial (12) being electrically
conductive on at contacts the electrically conductive inner piece
least one surface, being elastomerically exten- 158. A slot 164 on the
other side of inner piece 158   sible in its longitudinal direction, and
being of allows for second end 24 of the strip of material to   at least a
length to enable said strip of material pass, first over and then under
inner piece 158 with  10  (12) to encircle a body part; and a mechanical
inner piece 158 making electrical contact with the     connector (14)
receiving said first end (20) and electrically conductive surface 16 of the
strip of     said second end (24) of said strip of material material 12.
The second end 24 of strip of material    (12) to form a closed loop with
said strip of 12 is then secured back to itself. by an eight-ring
material (12) with said at least one surface (16) 166. Since the eight-ring
166 is exposed to the   15   toward the interior of said closed loop, said
exterior of the adjustable, conductive body strap      mechanical connector
(14) having a first part 152, It is .preferred that it be constructed of an
receiving said first end (20) of said strip of electrically insulative
material, again such as a      material (12) and having a second part
receiv- plastic material, preferably nylon or static dissipa-  ing said
second end (24) of said strip of ma- ve plastic. The second end 24 of the
strip of  20      terial (12); characterized by said first part of material
12 is wrapped around the central member       said mechanical connector
(14) having a re- of eight-ring 166 and secured, by any suitable
cess (28) receiving said first end (20) of said mechanism, such as
stitching, to itself firmly secur-  strip of material (12), said recess
(28) being ing the second end 24 of the strip of material 12 to   formed
with a plurality of spikes (30) upon the eight-ring 166. The strip of
material 12, having   25  which said strip of material (12) is impaled and
been passed between the center leg and the two         secured; said second
part of said mechanical outer legs of eight-ring 166, then provides a
readily  connector (14) having a transverse bar (38) or readjustable
mechanism whereby the user of the         plate (52) over or around which
said second adjustable conductive body strap 152 may resize        end (24)
of said strip of material (12) is *  the adjustable conductive body strap
152 in a   30  passed, said transverse bar (38) or plate (52) readily
efficient manner. Since there are not free     having a plurality of spikes
(40) upon which ends of the strip of material 12 exposed following     said
strip of material (12) may be impaled after the strip of material 12 being
secured in mechani-     said strip of material (12) has been pulled tight
cal connector 154, there Is no danger of the elec-     around said body
part, said second part of said tricaly conductive surface 16 of the strip
of ma-  36  mechanical connector (14) further having a terial 12 being left
exposed to the exterior of the    hinged cover (42) for being secured over
said adjustable conductive body strap 152. Snap 60          transverse bar
(38) trapping said strip of ma- along with stud 62 form the electrical
connection      terial (12) thereon; and electrical connection mechanism
whereby an electrical ground cable         means (18) coupled to said strip
of material may be connected to snap 160 and the adjustable  40    (12) for
making electrical contact with said at conductive body strap 152 may be
then connected        least one conductive surface (16) and for pro- to an
electrical ground. Because inner piece 158 is    viding a connection point
for an electrical cable electrically conductive and makes electrical
contact   capable of connecting said conductive body to both the first end
20 and the electrically conduc-  strap (10) to ground. tive surface 16 of
the strip of material 12 near   46 second end 24, dual parallel paths for
the drainage  2. An adjustable, conductive body strap (10) as In of an
accumulated electrostatic charge are pro-        claim 1 wherein said
transverse bar (38) or vided The adjustable, conductive body strap has
plate (52) is a transverse bar (38) and wherein full 360 degree electrical
continuity and near full    said strip of material (12) passes firstly
interior 360 degree electrical skin contact with the only  so   of said
transverse bar (38) and secondly ex- exception being the portion between
slot 164 and       teror of said transverse bar (38). eight-ring 168 which
is a reasonable tradeoff for the 



elimination of any exposure of the conductive sur-  3. An adjustable,
conductive body strap (10) as In face 16 of strip material 12 and for the
readily       claim 2 wherein said hinged cover (42) is re- readjustable
feature of eight-ring 166.      66       leasably secured over said spikes
(40). 4. An adjustable, conductive body strap (10) as in claim 3 wherein
said hinged cover (42) has a 6    9                 EP 0 287 255 B1
10 and inner piece 158. Having been so received the    Claims first end 20
of strip of material 12 is held in place, alternative, by stud 162. by one
or more spikes      1. An adjustable, conductive body strap (10), hav-
[err] to spikes 30 illustrated in Figure 4 (not       ing a strip of
material (12) having a first end shown), or both. Secured in this manner,
the inner   5  (20) and a second end (24), said strip of ma- conductive
surface 16 of the strip of material 12       terial (12) being electrically
conductive on at contacts the electrically conductive inner piece
least one surface, being elastomerically exten- 158. A slot 164 on the
other side of inner piece 158    sible in its longitudinal direction, and
being of allows for second end 24 of the strip of material to    at least a
length to enable said strip of material pass, first over and then under
inner piece 158 with  10  (12) to encircle a body part; and a mechanical
inner piece 158 making electrical contact with the      connector (14)
receiving said first end (20) and electrically conductive surface 16 of the
strip of      said second end (24) of said strip of material material 12.
The second end 24 of strip of material     (12) to form a closed loop with
said strip of 12 is then secured back to itself by an eight-ring
material (12) with said at least one surface (16) 166. Since the eight-ring
166 is exposed to the   15    toward the interior of said closed loop, said
exterior of the adjustable, conductive body strap       mechanical
connector (14) having a first part 152, it is preferred that it be
constructed of an       receiving said first end (20) of said strip of
electrically Insulative material, again such as a      material (12) and
having a second part receiv- plastic material, preferably nylon or static
dissipa-   ing said second end (24) of said strip of ma- [err] plastic. The
second end 24 of the strip of  20      terial (12); characterized by said
first part of material 12 is wrapped around the central member        said
mechanical connector (14) having a re- of eight-ring 166 and secured, by
any suitable          cess (28) receiving said first end (20) of said
mechanism, such as stitching, to Itself firmly secur-   strip of material
(12), said recess (28) being ing the second end 24 of the strip of material
12 to    formed with a plurality of spikes (30) upon the eight-ring 166.
The strip of material 12, having   25  which said strip of material (12) is
impaled and been passed between the center leg and the two
secured; said second part of said mechanical outer legs of eight-ring 166,
then provides a readily   connector (14) having a transverse bar (38) or
readjustable mechanism whereby the user of the          plate (52) over or
around which said second adjustable conductive body strap 152 may resize
end (24) of said strip of material (12) is the adjustable conductive body
strap 152 in a   30      passed, said transverse bar (38) or plate (52)
readily efficient manner. Since there are not free      having a plurality
of spikes (40) upon which ends of the strip of material 12 exposed
following      said strip of material (12) may be impaled after the strip
of material 12 being secured in mechani-      said strip of material (12)
has been pulled tight cal connector 154, there is no danger of the elec-
around said body part, said second part of said trically conductive surface
16 of the strip of ma-  35  mechanical connector (14) further having a
terial 12 being left exposed to the exterior of the     hinged cover (42)
for being secured over, said adjustable conductive body strap 152. Snap 60
transverse bar (38) trapping said strip of ma- along with stud 62 form the
electrical connection       terial (12) thereon; and electrical connection
mechanism  whereby an electrical ground cable          means (18) coupled
to said strip of material may be connected to snap 160 and the adjustable
40     (12) for making electrical contact with said at conductive body
strap 152 may be then connected         least one conductive surface (16)
and for pro- to an electrical ground. Because inner piece 158 is     viding
a connection point for an electrical cable electrically conductive and
makes electrical contact    capable of connecting said conductive body to
both the first end 20 and the electrically conduc-   strap (10) to ground.
tive surface 16 of the strip of material 12 near   45 second end 24, dual
parallel paths for the drainage  2. An adjustable, conductive body strap
(10) as in of an accumulated electrostatic charge are pro-         claim  1
wherein said transverse bar (38) or vided. The adjustable, conductive body
strap has        plate (52) is a transverse bar (38) and wherein full 360
degree electrical continuity and near full     said strip of material (12)
passes firstly interior 360 degree electrical skin contact with the only
50    of said transverse bar (38) and secondly ex- exception being the
portion between slot 164 and        terior of said transverse bar (38). 



eight-ring 166 which is a reasonable tradeoff for the elimination of any
exposure of the conductive sur-  3. An adjustable, conductive body strap
(10) as in face 16 of strip material 12 and for the readily        claim 2
wherein said hinged cover (42) is re- readjustable feature of eight-ring
166.         55      leasably secured over said spikes (40). 4. An
adjustable, conductive body strap (10) as In claim 3 wherein said hinged
cover (42) has a 6    11                EP 0 287 255 B1
12 plurality of recesses (28) receiving the tip of     t des geschlossenen
Riemens liegt, wobel each of said spikes (40) mounted on said
das mechantsche Verbindungseolement (14) el- transverse bar (38).
nen ersten Tell aufweist, der das erste Ende (20) des Matbrialstreifens
(12) aufnimmt, und 5. An adjustable  conductive body strap (10) as In   s
einen zweitn Tell, der dms zwelte Endo (24) claim 3 wherein said spikes
(40) mounted on         des Materlalstrelfens (12) aufnimmt; dadurch said
transverse bar (38) have a zero draft pro-     gekennzeichnot, daB der
erste Tell des mecha- file facing the direction toward said second end
nischen Verbindungeolementos (14) etne Ver (24) of said strip of material
(12).                tiefung (28) aufwelst, die das erste Ende (20) 10
des Materialstrelfens (12) aufnimmt, wobel die 6. An adjustable, conductive
body strap  (10) as in    Vertiefung (28) mit einer Vlelzahl von Dornen
claim 3 wherein said spikes (40) mounted on        (30) ausgebildet ist,
auf denen der Material- said transverse bar (38) are angled toward said
streifen (12) aufgespielt und befestigt lst; dal second end (24) of said
strip of material (12).     der zwelbt Tell des mechanischen Verbin- 16
dungselementes (14) elne querverlaufende 7. An adjustable, conductive body
strap (10) as in     Stange (38) oder Platte (52) aufweist, Uber claim 3
wherein said hinged cover (42) of said      oder um die das zweotb Ende
(24) des Matri- mechanical connector (14) is hingably attached
alstretfens gef~hrt Ist, wobel die querverlaufen- at one side.
de Stange (38) oder Platte (52) elne Vielzahl 20      von Domen (40)
aufwelst, auf die der Material- 8. An adjustable, conductive body strap
(10) as in     streifen (12) aufgespleBt werden kann, wenn claim 3 wherein
said hinged cover (42) Is re-       der Matortalstreifen (12) um  das
KUrpertell leasably secured In a closed position.              festgezogen
Ist, wobel der zweite Tell des me- chanischen Verbindungselementes (14)
ferner 9. An adjustable, conductive body strap (10) as in  25  eonen
Klappdeckel (42) aufweist, der Ober der claim  1 wherein said transverse
bar (38) or        querverlaufenden Stange (38) befestlgt werden plate (52)
is a plate (52) over which said sec-     kann, die den Materialstreifen
(12) festhilt; und ond end (24) of said strip of material (12) Is      dal
eine elektrische Verbindungseinrichtung passed.
(18) mit dem  Materialstrelfen (12) gekoppelt 30      ist, ur einen
elektrischen Kontakt mit dieser 10. An adjustable, conductive body strap
(10) as in    mindestbns eonen leltbnden Oberflache (16) claim 9 wherein
said hinged cover (42) is re-       herzustellen, und um eonen
Anschlulipunkt fOr leasably secured over said spikes (40).             eln
Stromkabel herzusteilen, das den leitnden Korperrlemen (10) an Erde legen
kann. 11. An adjustable, conductive body strap (10) as In  35 claim 10
which further comprises a transverse   2. Verstellbarer, leltender
Korperriemen (10) nach element incorporated in said second part of
Anspruch 1, dadurch gekennzelchnet, daB die said mechanical connector (14),
said adjust-        querverlaufende Stange (38) oder Platte (52) ment stop
element positioned transversely to         eine Querstange (38) ist, und
daO der Material- and above said strip of material (12) adjacent  40
streifen (12) zuerst auf der Innenselte der to said hinged cover (42).
Querstange (38) und dann auf der Aulenselte der Querstange (38) verlauft.
PatentansprUche &  Verstellbarer, leitnder K6rperrlemen (10) nach 1.
Verstellbarer leltender Korperriemen (10), um-   46  Anspruch 2, dadurch
gekennzeichnet, daB der fassend einen Materialstrelfen (12) mit einem
Klappdeckel (42) ltsbar Ober den Dornen (42) ersten Ende (20) und elnem
zweiten Ends            befestigt ist. (24), wobel der Materialstretfen
(12) auf wenig- stons elner Oberflache elektrisch leltend lst, in  4.
Verstellbarer, leltnder Korperriemen (10) nach seiner IAngsrichtung
gummielastisch dehnbar  so     Anspruch 3, dadurch gekennzeichnot, daB der 



ist, und wenlgstens so lang Ist, daBl der Mabtri-   Klappdeckel (42) esne
Vielzahl von Vertlefun- alstreifen (12) elnen Kdrpertell umgeben kann;
gen (28) aufweist, die die Spitze von jedem und emn mechanisches
Verbindungselement             der Domen (40) aufnehmen, die auf der Quer-
(14), welches das erste Ends (20) :und das          stange (38) befestigt
sind. zwelte Ende (24) des Matbrialstrelfens (12) auf-  6s nimmt, um mit
dem Materialstreifen (12) einen   5. Verstellbareri leitender Kdrperriemen
(10) nach geschlossenen' Riemen zu bilden, wo die min-        Anspruch 3,
dadurch gekennzeichnet, daB die destens eine Oberflache (16) auf der
Innensel-      auf der Querstange (38) befestigton Domen 7    13
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(40) in Richtung zu dem zweiten Ende (24) des     ladite au mons une
surface (16) est tournre Materialstrelfens (12) im  Profil keine Quer-
vers l'interieur de ladite boucle fermee, ledit schnittsverminderung
zeigen.                      connecteur mecanique (14) comportant une pre-
miore partie qui regoit Iadite premibre extrdmitd 6. Verstellbarer,
leltender Kdrperriemen (10) nach   6  (20) de ladite bande de matibre (12)
et compor- Anspruch 3, dadurch gekennzeichnet, daiB die      tant une
deuxieme partie qui regolt ladite Dornen (40), die auf der Querstange (38)
befe-    deuxieme extrdmit6 (24) de ladite bands de stigt sind, in Richtung
zu dem zweiten Ende       matiere (12) ; caracteris6 en ce que ladits pre-
(24) des Materlalstreifens (12) abgewlnkeft       miore partie dudit
connecteur mdcanique (14) sind.                                      10
comprend un logement (28) de r6ception de ladite premiere extr6mit4 (20) de
ladite bands 7. Verstellbarer, leltender Kdrperrlemen (10) nach    de
matiere (12), ledit logement (28) prdsentant Anspruch 3, dadurch
gekennzeichnet, daB der       une plurallte de pointes(30) sur lesquelles
ladite Klappdeckel (42) des mechanischen Verbin-         bands de matiere
(12) est empaiee et fWxe dungselementes (14) auf elner Selto angelenkt  r6
ladite deuxleme partie dudit connectour mdcanl- let.
quo (14) comprend une barrette (38) ou plaque (52) transversale sur ou
autour de laquelle on a  Verstellbarer, leltender Korperriemen (10) nach
fait passer ladit deuxieme extremite (24) de Anspruch 3, dadurch
gekennzeichnet, daB der       ladite bande de matibre (12), ladite barrette
(38) vj  Klappdeckel (42) in einer geschlossenen Posi-  20   ou plaque (52)
tranversale pr~sentant une plura- tion l6sbar befestigt ist.
litM de pointes (40) sur lesquelles ladite bande de matiere (12) peut 8tre
empalee apres traction :., Verstellbarer, leitender Korperriemen (10) nach
et serrage de la dite bande de matifre (12) Anspruch 1, dadurch
gekennzeichnet, dal die       autour de ladite partle de corps, ladite
deuxibme quer verlaufende Stange (38) odor Platte (52)  26  partle dudit
connecteur mecanique (14) compor- eine Platte (52) let, Uber die das zweite
Ende    tant enoutre un couvercle pivotant (42) & fixer (24) des
Materialstreifens (12) geflhrt ist.      au-dessus de ladite barrette
transversale (38) de manibre I emprisonner ladite bande de matifre 10.
Verstellbarer, leltender Korperriemen (10) nach   (12) sur la barrette ; et
des moyens de Anspruch 9, dadurch gekennzeichnet, daBl der  30  connexion
electrique (18) sont assoclis a ladite Kiappdeckel (42) lsbar Uber den
Domen (40)       bande de matiere (12) pour effectuer un contact befestigt
ist.                                    dlectrique avec ladite au moins une
surface conductrice (16) et pour fournir un point de 11. Verstellbarer,
leltender Kdrperriemen (10) nach   connexion a un cAble dlectrique capable
de Anspruch 10, femer umfassend ein querver-  35    relier le dit bandage
corporel conducteur (10) A laufendes. Element, welches in dem zweiten
la terre electrique. Teil des mechanischen Verbindungselementes        2.
Bandage corporel conducteur r6glable (10) (14) enthalten ist, wobel das
Anschlagelement     suivant la revendication 1, dans loquol ladite ;,-
quer zu und oberhalb von dem Materialstreifen     barrette (38) ou plaque
(52) transversale est une (12) im Bereich des Klappdockels (42) ange-  40
barrette transversale (38), et dans loquel ladite ordnet ist.
bande de matifre (12) passe d'abord du c~t4 intgrieur de ladite barrette
transversale (38) et Revendloatnons
ensulte du c8t6 exterieur de ladite barrette transversale (38). 1. Bandage
corporel conducteur rdglable (10),  4s   4. Bandage corporel conducteur
reglable (10) comprenant une bande de matibre (12) qui pr6-       suivant
la revendication 2, dans lequel ledit cou- sente une premibre extrdmit4
(20) et une            vercle pivotant (42) est tixO de fagon sOparable
deuxibme extremite (24), la dite bands de matib-    au-dessus desdites
polntes (40). 



re (12) dtant dlectriquement conductrice sur au    4. Bandage corporel
conducteur r6glable (10) moins une surface, 6tant 6lastiquement extensi-
5o  suivant la revendication 3, dans lequel ledit cou- ble dans sa
direction longitudinale et ayant au    vercle pivotant (42) comport. une
plurallt6 de moins une longueur qul permet & ladite band.       cavit6s
(28) pour recevoir le bout de chacune de matlbre (12) d'encercler une
partie du corps     desdites polntes (40) montees sur ladite barrette d'un
utlilsateur ; et un connecteur mdcanique       transversale (38). (14)
recevant ladite premibre extrdmitd (20) et  6a  S. Bandage corporel
conducteur reglable (10) ladite deuxibme extrlmMt6 (24) de la dite bande
suivant la revendication 3, dans lequel lesdites de matlere (12) pour
former une boucle fermde       pointes (40) montees sur ladite barrette
trans- avec ladite bands de matibre (12) de sorte que     versale (38) ont
un profil h d~pouille nulle dans 8    15                 EP 0 287 25SB1
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vers ladite deuxibme extre- mitW (24) de ladite bande de matiere (12). 6.
Bandage corporel conducteur: r6glable (10) 8ulvant la revendication 3, dans
lequel lesdites pointes (40) montees sur ladite barrette. trans-   6
versale (38) sont inclindes vers ladite deuxibme extrdmit6 (24) de ladite
bande de matibre (12). 7. Bandage corporel conducteur reglable (10) sulvant
la revendication 3, dans loquel ledit cou- vercle pivotant (42) dudit
connecteur mecanique   10 (14) est fixe sur un c8te par une charniere. 8
Bandage corporel conducteur reglable (10) sulvant la revendication 3, dans
lequel ledit cou- vercle pivotant (42) eat fixW de fagon liberable dans une
position ferm6e.                    76 9. Bandage corporel conducteur
reglable (10) suivant la revendication 1, dans lequel ladite barrette (38)
ou plaque (52) transversale est une plaque (52) au-dessus de laquelle on
fait passer ladite deuxieme. extremit6 (24) de ladite bande   20 de matiere
(12). 10. Bandage corporel conducteur r6glable (10) suivant la
revendication 9, dans loquel ledit cou- vercle pivotant (42) est fixd de
fagon s~parable au-dessus desdites pointes (40).             25 11. Bandage
corporel conducteur r6glable (10) sulvant la revendication 10, qui comprend
en *outre. un..4l6ment transversal incorpore dans la- dite deuxibme partie
dudit connecteur m~cani- que (14), ledit element de but~e de rdglage   3o
etant plac6. transversalement et au-dessus de ladito bande de matiere (12)
et adjacent .au dit couvercle pivotant (42). 35 40 45 50 5.5 96    


