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This invention relates to an abrasion resistant 
grounding device and pertains particularly to a 
device which may be secured to a moving ve 
hicle or the like in position to engage the ground, 
i. e., the surface over which said vehicle is travel 
ling, for the purpose of dissipating accumulated 
static charges from said vehicle to ground in the 
absence of pyrophoric sparks or the like. The 
expression "pyrophoric sparks' may be under 
stood to mean sparks comparable to those pro 
duced by frictional engagement of a abrasive 
material with a pyrophoric material such as a 
ferrous metal. 

It is common practice to provide a metallic 
grounding device for vehicles which are carrying 
volatile explosive or combustible materials, such 
as gasoline or the like, so that any accumulated 
static charges which are produced in Such ve 
nicles are substantially continuously dissipated 
to ground. In general, such grounding devices 
have consisted of a length of metallic chain or 
cable provided with a hardened steel Contact 
member in position to drag upon the ground and 
effectively dissipate the aforementioned charges, 
and such a device will cause the formation of a 
large quantity of pyrophoric sparks by the inter 
inittent frictional engagement of the hardened 
steel contact member with the ground, asid are 
found to be very rapidly abraded by such contact, 
Anecessitating frequent replace ent of the co 
tact member. Attempts have been made to cost 
the contact member with a "hard-Surfacing' ina 
terial such as "Stellite”, but it has beer found 
that abrasion has not been sufficiently iminished 
by such procedure to a point which Would justify 
the added expense thereof. In order to dininish 
or substantially eliminate the production of pyro 
phoric sparks, hard bronze contact Inerners have 
seen Substituted for the aforegentioned harder 
ed steel contact member in Sone cases, but it has 
been found that the abrasion resistance of such 
a material is not high enough to justify the use 
thereof. Furthermore, all of the above-men 
tioned types of grounding devices nake an ob 
jectionable amount of noise in their incessant in 
pact with a hard-surfaced road. 
According to the present invention, I provide 

a contact element, which may be electrically se 
cured to the frame or body of a vehicle in any 
suitable manner as through the agency of an 
electrically conductive chain or cable, in which a 
body element or matrix of a non-metallic mate 
rial of good abrasion resistant characteristics is 
provided With material of good electrical con 
ducting characteristics incorporated therein, 

(C. 175-264) 
whereby an adequate electrical conductivity is 
obtained through the length of said contact ele 
ment along with the very desirable resistance to 
abrasion. 
In its preferred embodiment, the device of the 

present invention is flexible in nature, whereby 
contact, thereof with an abrading Surface will be 
free of a pronounced shock, thereby diminishing 
the abrasive effect of such surface thereon, it 
being appreciated that such a device will in gen 
eral be somewhat elongated in shape and at 
teched to the vehicle body at one end, the other 
end being allowed to freely engage the abrad 
ing surface. 
One of the principal objects of the invention is 

to provide an abrasion resistant grounding de 
vice having electrically conductive characteris 
tics. A further object of the invention is to pro 
vide a flexible abrasion resistant grounding de 
vice having electrically conductive characteris 
ics, and adapted to yield upon forceful contact 
With a solid body in the absence of pronounced 
shock and noise. 
A further object of the invention is to provide 

a device of the character described in which one 
or more electically conductive and non-pyro 
phoric elements are provided in a matrix of abra 
sion resistant materia. 

he device of the present, invention, in its Sin 
pest enoodlinent, may comprise a plurality of 
electrically conductive elements, such as strips or 
pattices, of on-pyrophoric n&terial embedded 
in a natirix of rubber or other fiexible, and pref 
erally resilient, non-metallic material of high 
alorasion resistant characteristics, but normally 
of very low electrical conductivity, the conductive 
elements being preferably brought together at one 
end of the device in position to provide electrical 
contact with one another at the position of or 
through the agency of a suitable clamping device 
through which the device may be electrically and 
structurally secured to a vehicle body. The elec 
trically conductive elements. Of the device may 
comprise strips or wires of a preferably non 
pyrophoric metal, such as brass, copper, or 
bronze, preferably electrically inter-connected at 
One end of the device to facilitate electrical and 
structural attachment of such device to a vehicle 
body, but it will be appreciated that, non-metallic 
electrically conductive elements such as graphite 
impregnated fabric may be equivalently 'em 
ployed. Furthermore, the abrasion resistant ma 
trix inay consist of a fabric material, if desired, 
or may comprise a rubber-impregnated fabric, 
within the contemplation of the present inven 
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tion. Alternatively, the electrically conductive 
characteristics desired in the device may be ob 
tained by incorporating an electrically conduc 
tive material in a rubber matrix in intimate dis 
persion, as by "loading' rubber with from 5 to 
30% of flake graphite, metallic foil, metallic f 
bers, or the like, or such an electrically conductive 
matrix may be provided with additional conduc 
tive elements such as metallic strips or the like 
as above described. 

Certain exemplary embodiments of the inven 
tion are illustrated in the accompanying figures 
of the drawing and referring thereto: 

Fig. 1 is a plan view of an embodiment of my 
invention which utilizes electrically conductive 
screen or wire cloth elements embedded in a 
rubber matrix; 

Fig. 2 is a side elevation thereof; 
Fig. 3 is an enlarged partly broken away Sec 

tional detail thereof taken on line 3-3 in Fig. 1, 
illustrating a method of connecting a conductive 
element to a connecting means; 

Fig. 4 is a sectional view thereof taken on ine 
4-4 in Fig. 2; 

Fig. 5 is a partly broken away perspective view 
of an alternative embodiment of my invention 
which utilizes metal foil or the like to provide the 
desired electrically conductive characteristics to 
the device; 

Fig. 6 is a partly broken away perspective view 
of an alternative embodiment of the invention 
which utilizes conductive cords or the like in 
the relation of conductive elements, provided 
with a modified form of attaching means; 

Fig. 7 is a view corresponding to Fig. 3, show 
ing a further embodiment of the invention; and 

Fig. 8 is a side elevation of a vehicle showing a 
device of the present invention in use. 

Further objects of the invention will be spe 
cifically set forth in the following description or 
will be apparent therefron. 

Referring to Figs. 1 to 4, the abrasion resistant 
grounding device is shown as comprising a resili 
ent matrix of rubber or the like, preferably vul 
canized rubber, in which a plurality of layers of 
electrically conductive material Such as Screer 
fabric of copper or other non-pyrophoric metal 
are embedded as at 2, 3, 4, and 5. The Screens 
are shown in intimate contact at one end of the 
device with each other and with a Suitable Con 
necting means, such as the bolt 6, which is in 
turn connected to a suitable clevis or clamp means 
7 which may be connected through a Suitable 
electrical connector, Such as a chain or cable, 
not shown, to the object which is to be grounded. 
It will be appreciated that the matrix may 
either be molded in a single piece with the con 
ductive material incorporated therein, or it may 
be formed of sheets with the Screens placed be 
tween each sheet and then vulcanized. In either 
case it is preferable that the mesh of the screen 
be sufficiently wide to allow the matrix to inter 
bond therethrough except in the event that the 
matrix completely surrounds such conductive ele 
ments. Furthermore, perforated metal plates 
may be substituted for the screens or plates 
without perforation if the matrix completely sur 
rounds the plates. 
In Fig. 5, I have illustrated an alternative emi 

bodiment of my invention in which a Suitable 
block 2 may be molded from rubber in which a 
suitable quantity of electrically conductive par 
ticles have been dispersed, as at 22. Said elec 
trically conductive particles, which are thus em 
bedded in the block 2, may comprise metal foil, 

2,084,523 
metal turnings, metallic fibers, graphite particles 
or the like, preferably of a non-pyrophoric char 
acter. It will be appreciated that in this emi 
bodiment of my invention suitable electrical con 
nection may be made to the block 2 f by molding 
a, Suitable threaded rod, similar to the rod 6 
shown in Fig. 1, into the matrix at a convenient 
point, or other suitable means may be provided 
for electrical connection, as Will be Subsequenty 
brought out. 

Fig. 6 shows an alternative type of grounding 
device which may be formed by embedding strips 
of conductive material into a suitable rubber 
matrix. A suitable matrix is shown at 34 in 
which conductive strips may be embedded as at 
33. The strips 33 may be of wire, fabric cords 
in pregnated with graphite, braided Wire and 
fabric material, or other conductive material. 
The conductive elements may be connected to 
gether in any suitable manner as by twisting, 
soldering, clamping, or by other Suitable means 
according to the particular material used for 
the conductive element so that electrical connec 
tion may be made between the object to be 
grounded and the conductive element. 
As an example of an alternative type of clamp 

ing means, the form of contact element shown 
in Fig. 6 is shown with conductive elements of 
such length as to extend beyond one end of the 
member or matrix 34, and folded or bent back 
over the matrix, a suitable U plate or other Suit 
able clamping or connecting means being secured 
to the matrix and to the conductive elements 
for the purpose of Securing the grounding device 
to the object which is to be grounded and for 
obtaining a desirable electrical connection there 
between 
For purposes of simplification only one of the 

conductive elements 33, designated as 33a, is 
shown in dotted lines extending through the back 
Of the matrix 34, although it will be appreciated 
that preferably all of the conductive elements 
may be bent over in the above-described manner, 
the ends of which are shown terminated at 33b. 
A suitable clamp or U plate 35 may then be 
placed over the matrix 34 and the bent back 
strips 33 and clamped firmly into position by 
rivets 36 or the like. It will be appreciated that 
the clamp 35 may also be employed with the 
embodiment of my invention delineated in Fig. 5. 
It will further be comprehended that the matrices 
illustrated in Figs, 1 to 4 or in Fig. 6 may be 
loaded with a suitable proportion, Such as from 
5 to 30%, of flake graphite, metal filings, metal 
foil or other conductive matérial, or with com 
binations thereof, in order to enhance the con 
ductive properties of the grounding device. The 
exact limits of loading material may be deter 
mined to some extent by the desired abrasion re 
sistance of the matrix in combination with the 
desired electrical characteristics thereof and 
although I find the limits of from 5 to 30% flake 
graphite or other material advantageous, I do 
not choose to be limited by these percentages. 
Referring to Fig. 7, an alternative form of my 

invention is shown as comprising a plurality of 
fabric sheets 4 each coated with a layer of elec 
trically conducting material Such as graphite or 
the like as at 42. The fabric may be a wire cloth 
fabric consisting of interwoven wire and fabric 
or other conducting fabric or it may be a sub 
Stantially non-conducting fabric without depart 
ing from the spirit of this invention. When using 
a conducting fabric the conducting coating 42 
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2,084,528. 
may be dispensed with if such procedure is con 
sidered desirable. Any convenient means may 
be employed for electrically inter-connecting the 
respective sheets 4 and the surfaces 42; how 
ever, I find it preferable to stitch or lace the re 
spective sheets together with a conducting thread 
as at 43. Said thread may be of wire, a mixture 
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able means, as at 33, 

() 

of wire and fabric, a metal ribbon, or other thread 
having electrical conducting properties. I also 
find it preferable to employ a clamp 44, which 
may be similar to the clamp 35 in Fig. 6, for the 
purpose of providing mechanical and electrical 
connection between the vehicle and the ground 
ing device. The U plate 44 may be held firmly in 
contact with the sheets 4 and the threads 43 by 
any suitable means, for example, by bolts 45, or 
by rivets or the like. The shape of the fabric 
sheets and the block formed therefrom may be 
comparable to the above-described embodiments 
or any other convenient form or shape as will 
be subsequently described. It will be appreciated 
that the stitching with the conducting thread 
need not extend beyond the ends of the clamp 44 
and that the sheets may be stitched or other 
wise intersecured with non-conducting material 
for the remaining portion of the device, in any 
Suitable manner. 

Referring to Fig. 3, a vehicle, such as, or ex 
ample, a gasoline tank-truck, is indicated gen 
cally at 53 operating or a road or other ground 
surface S2. The vehicle further comprises a, 
tank 53 and a frame or body structure 54 to 
which may be attached a grounding device of this 
invention as indicated at 55. Said device Inay 
be attached to the truck 5 in any suitable man 
ner, such as, for example, by a clamp 56, which 
may be similar to, the clamp E of Eig. of the 
clamp 35 of Fig. 6, and by a chaira, or cable or 
other electrical connector 57 which may be con 
nected at one end to the carp 56 and at the 
Other end to the frexine zine inher 53 by any suit 

it will be appreciated 
that the connector Sil inay be formed integrally 
With the device 53 is so desired and that said, 
Connector may also be attached to the vehicle 
53 at points other inach the frame member 543. 
The grounding cevices produced according to 

iny invention may be of any desired shape; how. 
ever, I find it advantageous to make them, for 
CXample, about 6 to 2 inches long, one incia 
thick, and from 2 to 6 inches wide. As previously 
brought out, connection is usually made to one 
end of the grounding device, and since the de 
Vice is tist3.jy dragged behind the vehicle on a 
chain, 28.32s, wire or other form of connector, 
the device vi'ili tend to make connection with 
the Sui'iace 3; he road or ground, at one end. 
It is for this reason that I prefer to form the 
device with 2, eyeled end as shown at 8 in 
Figs, i and 2, ai, 33 in Fig. 5, and at 66 in Fig. 7, 
although this leveled edge may be ornitted, if 
desired, fro; Soirie &Snodiments, since the device 
Will form a 2veled edge after being used for 2, 
time. 
The greatest, Wear in any sort of grounding de 

vice which is dragged behind a vehicle usually 
comes from tie in pact of the device against 
the road or othier objects and it will also be noted 
that these grounding devices do not stay in Con 
tact with the ground but tend to bounce along the 
ground striking it intermittently. It is this 
bouncing phenomenon which greatly increases 
the impact abrasion of these grounding devices 
and also tends to produce pyrophoric Sparks and 
make a relatively large amount of objectionable 

3 
noise. It is one of , the objects of this invention 
to provide resilient grounding device comprising 
a plurality of non-pyrophoric contact members 
in a resilient matrix so that the abrasion of the 
contact members will be greatly retarded due to 
the fact that the impacts occasioned by Such 
a grounding device will be materially absorbed by 
the matrix, and a relatively small amount of 
noise is produced. 

It is appreciated that it is not always possible 
for the highly conductive elements such as the 
Screens 2, 3, 4, and 5, the foll strips 22, and 
the conductive strips 32 and 33 to make direct 
connection with the ground each time the ground 
ing device strikes the ground, however, these 
highly conductive elements may strike the ground 
in many instances, and in those instances which 
they do not strike the ground, there will be a 
comparatively short path to ground through the 
matrix. It is further comprehended that the 
resistivity of the matrix may be of fairly high 
order even when it is loaded to a maximum. 
However, since the path through the matrix 
from a highly conductive element to ground will 
normally be comparatively short, the actual re 
sistance of the peth will be comparatively low, 
Miotor Vehicles, tank trucks, airplanes and other 
Vehicles, although of comparatively large dimen 
sions, have relatively small capacities in terms 
of microfarads and even though they may be 
charged to relatively high, voltages with respect 
to ground the actual quantity of electricity rep 
resented is of an extremely low order and may 
be dissipated to ground in a relatively short 
time even though the resistance of the current 
path is relatively high as compared to a direct, 
inetallic contact, 

clain: 
1. A grouilding device for dissipating static 

charges froin a noving vehicle, which comprises: 
an eiongated flexible body element formed of 
non-metallic raterial of high abrasion resistant 
characteristics and provided with electrically 
Conductive material incorporated therein, said 
electrically conductive material being so placed 
aid being present in such amount in said ele 
Silent as to provide for electrical conduction 
therethrough in the direction of the length of 
Said element; and electrically conducting attach 
Ynent, aeans at One end of Said element for elec 
t;ically and structurally securing the same to 
a vehicle, said body eleinent being mounted on 
Such vehicle through the agency of said attach 
iiient means in such manner that the other end 

s of said body element will engage the ground sur 
face over which such vehicle is moving. 

2. The device set oria in claim 1, said ele 
ment comprising a nati: of rubber, and said 
electrically conductive imaterial comprising a plu 
rality of elongated Snetallic enbers embedded 
is said Loger and exteading longitudinally 
through said eleRient. 

3. The device set forth in clain. 1, said ele 
ment comprising a natrix of rubber, and said 
electically conductive material comprising a plu 
ality of elongated inetallic members embedded 
in said rubber and extending longitudinally 
through said body element and electrically in 
terconnected at said one end of Said element. 

4. A grounding device for dissipating static 
charges from a noving vehicle, Which comprises: 
an elongated flexible body element formed of 
non-metallic material of high abrasion resistant 
characteristics; a plurality of electrically conduc 
tive members disposed within said element and . 
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4 
extending longitudinally therethrough from ad 
adjacent one end to and through the other end 
thereof, said conductive members being elec 
trically interconnected at said one end; and elec 
trically conductive attachinent in eans at Said 
one end in electrical contact with said members, 

O 

15 

20 

for electrically and structurally securing said 
element to a vehicle, said body element being 
Secured to such vehicle through the agency of 
said attachment means in position to engage the 
ground surface over which such a vehicle is 
moving solely at the other end of said body 
element. 

5. The device. Set forth in claim 4, said flexible 
element being formed of Vulcanized rubber loaded 
with from 5 to 30% of graphite. 

6. The device set forth in claim 4, said flexible 
element comprising a laminated fabric structure, 
and said conductor members being disposed oe 
tween adjacent layers of fabric. 

7. The device set forth in clairn 4, said flexible 
element comprising a laminated fabric structure 
and said conductive members comprising, con 

2,084,523 
ductive layers of graphite disposed between ad 
jacent layers of fabric. 

8. A non-pyrophoric grounding device for dis 
sipating static charges from a moving vehicle, 
which comprises: an elongated flexible body ele 
inent formed of a resilient non-metallic material 
of high abrasion-resistant characteristics; a plu 
rality of electrically conductive (nenbers formed 
of a non-pyrophoric metal extending longitudi 
nally Within said element from adjacent, one end 
thereof to and through the other end thereof, 
Said conductive members being electrically inter 
connected at Said one end; and electrically con 
ductive attachment means at said one end of 
said element in electrical contact with said con 
ductive members, for electrically and structurally 
Securing Said element to a vehicle, Said body ele 
ment being Secured to such vehicle through the 
agency of Said attachment in position to engage 
the ground surface over which such a vehicle is 
noving Solely at the other end of said body ele 
ment. 

HARRY J. CRAWFORD. 


