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ELECTRICALLY CONDUCTIVE FLOOR COVER 
ING FOR USE IN EXPLOSIVE HAZARD AREAS 

Moronir T-yAbegg, Walnut Creek, Owen D. Bottler, 
Alameda,.Jack D. Deligans, Liver-more, and Forrest S. 
Nicholson, Hayward, Cali?, assignors togthe United 
States of America as represented by the United States 
Atomic Energy Commission, .1 7. 

‘Filed Oct. 14, 1959, Ser. No. 846,518 
‘ '6 Claims. .(Cl. 317-2) v i ‘ 

This, invention relates to building materials and, more 
particularly, to a ?oor surfacing characterized'by a uni 
form high resistance electrical'conductivity to ground for 
use in explosive hazard areas. . - - 

Any building where'explosive materials are handledor 
stored is required by general considerations of safety to 
be provided with a flooring having a high resistance elec 
trical conductivity to ground. For example, the Army 
Ordnance Safety‘Manual speci?es that the resistance to‘ 
ground, as measured with a» “megger” between a=two 
and one half inch diameter steel slug placed'at any point 
on the ?oor surface and electrical ground, must be within 
the range of 25,000 ohms to 250,000“ ohms. This limited 
conductive property of of the ?oor surfacing material is 
required inorder to prevent. the accumulation of any 
static electricalcharge which could in turn possibly' gen 
erate a-spark andcause an explosion. . , p 

In addition to‘ the requirements for electrical con 
ductivity of the .floor surfacing materials, safety also 
requires that the ?oor surface be free of all .cracks or 
crevices or other cavities where explosive materials might 
lodge and thus create a dangerous condition. Of course, 
surface >material ;o_f ahard metallic nature would be 
undesirable since such material wouldproduce sparks if 
struck by another metal. object. Furthermore,.the high 
conductivity of‘ a metal surface is unsafe where the use 
of electrical tools and appliances in the building is con 
templated. ; ,_ _ . 1 > , 

The present invention considered ‘in its broad aspects 
provides a. composite ?oor surfacing material comprised 
of a powderedelectrically conductive material suspended 
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in a plastic material disposed as a uniform layer vover a > 
conductive sheet or netting. The conductive sheet or 
netting is in turn installed over a sub-base and electrically 
grounded. The invention also provides methods for the 
convenient installation of the described conductive ?oor 
surfacing material. I _. . . 

It is therefore an object of this invention to provide 
a ?oor surfacing material and method of manufacture 
thereof for use in, explosive hazard area's. ' 

Another object Eof the invention is, to provide. a ?oor 
surfacev having an’iuniform speci?ed electrical resistance 
to ground. _ ‘If . , . 

Still another object of the invention is to provide. an 
electrically conductive floor surfacewhich satis?es speci 
?ed safety requirements. ' 
A further object of the invention is to create a ?oor 

surface free of all cracks, crevices, and other cavities suit 
able -for use iiifexplosive hazard areas. _ 

‘ Still another object of this invention is the provision of 
a conductive j ?oor surfacing material whichv will not 

_ generate a .spa‘rk‘by collision, with a metallic object. 
A still further object of the present invention is to 

produceeconomically a conductive ?oor surface of par 
ticular electrical properties that, has a good appearance 
and good wearing qualities, . . .. » 

Other objects and advantages of the invention'will Ibe 
comeapparent by reference to the following speci?cation 
taken in conjunction withv the accompanying drawing, 
in which: " " I 

FIGURE 1 is a fragmentary perspective view of the 
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?oor covering ofthe invention as typically installed; and 
FIGURE 2 is an- enlarged cross sectional view of a 

typical portion of the floor of FIGURE 1, taken along 
plane 2-42 thereof. . f ‘I f 

Referring to FIGURE 1, thereis'shownaroom'12 
having a ?oor covering ltlconstructed in ‘accordance with 
the .invention, such ?oor rests on a smooth ‘sub?oor v13 of 
conventional nature such as a concrete slab. Such cover 
ing 11 includes a highly conductive layer, generally‘ pro 
vided as. a continuous sheet or a netting >14 of, an electrical 
conductor with metals, e.g., copper and aluminum being 
particularly suitable. Sheet 14 ordinarily‘ must 'lie in 
uniform even contact with .sub?oor 13 to provide uniform 
thickness and resistivity of the covering. The meshsize 
of screen if used is not criticalnbut shouldbe preferably 
less thanone inch. ‘In the eventa metal sheet is em 
ployed, the sheet is cemented or‘ otherwise secured to 
the sub?oorso that the completed covering will not raise 
or spring away from the smooth sub?oor 13 in any sub 
stantial area. _, y . , y 1 

A ground wire 16, preferably of copper‘ or other low 
resistance electrical conductor connects sheet 14 with a 
proper external ground .17_ in accordance with the prac 
tices of the electrical industry. vIn order to insure good 
conductance of the various wires of‘the netting 14 to 
the ground wire 16, it is desirable to solder or otherwise 
join the. mesh wires together so in any event a continu 
ously conductive layer 14 is provided. _ _ 
To complete the main body of the ?oor covering 11: a 

layer 18 of ‘a composite conductive thermosetting plastic 
‘composition is applied over conductive layer“, by alter 
native techniques. In the event that layer 14 comprises 
a continuous sheet, compositionlayer 1'8‘ is'tightly ad~ 
herent thereto; however, if conductive screenis employed, 
as shown in the drawing, the compositionipermeates the 
interstices thereof. and is adherent to sub?oor 13,v with 
the screen being embedded therein. I, ' I i 

‘The aforesaid composite composition consists essen 
tially of a plastic or resin binder capable of setting by 
chemical action and a particulate conductive material. 
For present purposes the conductive material is prefer 
ably a powdered metal and particulate aluminum metal 
powder is the material of choice. The binder and par-tic 
ulate metal are mixed in such proportions that the bulk 
resistivity falls within the desired range for speci?ed 
thicknesses of the cured composition. The peculiar prop 
erties of ‘aluminum metal particles which bear‘ a‘ thin 
oxide coating in combination with'the plastic resin binder 
is believed to account in large part for the ‘most “satis 
factory properties which the present ?oor covering ex 
hibit for the indicated purposes. 

Viscous epoxy resins have been found most satisfactory 
for use as the binder. Such resins are generally produced 

' by partial condensation of epichlorhydrin and a bi-func 
tional material such ‘as bisphenol A (4,4'-isopropylidene 
diphenol) and are sold, for example, under the. trade name 
Epon by Shell Oil Company. Similar materials are sold 
by Ciba as Araldite resins (502, 6010, 6020, etc.), and 
by others'under trade names C-8, Devran, etc. Such 
materials are cured by adding ‘organic bases, acid anhy 
drides, active, hydrogen compounds and the like. ‘ Glycidyl 

- ether and other materials may be added for copolymeriza 
tion and plasticizers such as Thiokol liquids serve as plas 
ticizers. More speci?cally, suchnepoxy resins are cured 
by adding hardeners and a catalyst with curing being ef 
fected at room temperature or at slightly elevated tem 
peratures dependent upon catalyst used and variations in 
formulation.‘ . Many variations, and modi?cations of suit 

70'. able and equivalent epoxy resin formulations are avail 
able in the art. Usually such formulations cure to a rigid, 
hard and tough solid state suitable for heavy traf?c, etc. 
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In the event a softer springy covering is desired, ?uid Thio 
kol elastomer (Thioplast) such as Thiokol S in amounts 
from a few percent to about 60 to 70% by weight of the 
resin is added. A somewhat similar effect can be obtained 
by incorporating ,20—50% by weight of granulated vul 
canized acrylonitrile-butadiene compounded synthetic 
rubber. Other methods of obtaining a rubbery consistency 

- depend upon utilizing long chain epoxy substituents in the 
resin. Other resins such as polyester and phenol-alde 
hydes which are processed similarly to the epoxies can 
also be employed if less chemical resistance, adhesiveness, 
durability and the like are tolerable. 
Comminuted aluminum metal of the standard com 

mercial grades is generally employed in producing the 
compositions. Other comminuted powdered or ?nely 
granulated aluminum powders may also be employed 
while similar forms of other metals may be utilized pro 
vided proportions are adjusted to provide appropriate re 
.sistivity. Ordinarily, about 1 to 2.50 parts of comminuted 

' aluminum to 1 part of epoxy resin admixed with hardener 
and catalyst and V100 part Thiokol S yields an easily 
processed viscous plastic mix which, in thicknesses of 
about 1A inch, yields upon curing a resistivity in the range 
under the conditions speci?ed in the Army Ordnance Man 
ual discussed above. 

Other details of the invention will be apparent from 
the following speci?c examples illustrating methods of 
creating the conductive ?oor covering. As discussed 
above, a relatively smooth wooden, concrete or other ?oor 
‘is covered with an adherent continuous grounded metallic 
sheet or by a continuous grounded metal screen, the latter 

_ construction being considered hereinafter for illustrative 
purposes, _ g 

In accordance with one method a viscous composite 
plastic mixture of the character described is blended as in 
a stirred vessel and is poured onto the screen covered sur 
face (or metal sheet covered surface) and is spread to the 
desired thickness, e.g., 1% inch by conventional tech 
niques and the material is allowed to cure with infra red 
or other heating if faster and more complete cures are 
desired. A speci?c composition corresponding to the fol 
lowing formula was so employed: 

Shell epoxy resin 828 _________ _. 100 parts by weight. 
Thiokol S ____________ ________.. 50 phr.1 
Agent “D” __________________ __ 15 phr. 
Aluminum powder ___________ __ 200 phr. 

1 Parts per hundred of resin. 

Subsequent to curing the ‘surface waslightly sanded to 
provide a smooth ?nish and adequately expose aluminum 
granules and powder particles. 

Alternatively, 1%. inch thick tiles 2 ft. square were cast 
of the indicated plastic mix for convenient handling; how 
ever, .‘tiles of other convenient sizes or shapes may like 
wise be employed. To install such tiles a coating of the 
uncured plastic mix used as a cement 19 is placed over 
the sub?oor 13 to cover the mesh of the screen using 
sufficient to just cover the mesh and ?ll the spaces be 
tween the wires thercof. The tile is then placed over the 
cement while still in the plastic state and the tile pressed 
down ?rmly in place in substantially the same manner as 
is used in laying any tile ?oor. However, in laying this 
conductive tile, a gap 20, see FIGURE 2, is provided 
between the adjacent tiles. This gap may be 1/16 to % 
inch for example. After the tiles have been laid and se 
curely pressed into place uncured plastic cement mix 19 
is disposed in the gaps 20 between tiles, making certain 
that all the gaps are entirely ?lled. The tiles 18 may then 
be cured with heat and optionally be covered with a very 
thin coating of the cement 19 to provide a smoother sur 
face. The cement 19 is permitted to harden and after this 
hardening process is completed, the ?oor surface is sanded 
so that a smooth even ?nish is obtained on all portions of 
the'surface. 

In addition to meeting the preferred safety require 
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4 
ments, the floor surfaces provided under either of these 
embodiments will have other desirable qualities such as _ 
pleasing appearance and good wearing characteristics. 
The texture is also very good and when made slightly 
rubbery‘ as indicated tends to reduce the noise level. 

It will be evident to those skilled in the art that many 
other variations and modi?cations are possible within the '_ 
scope and spirit of the invention, and it is therefore‘not. 
intended to limit the scope of the invention except as‘ 
de?ned by the following claims. 
What is claimed is: . 
1. An electrically conductive ?oor covering structure 

for use in explosive hazard areas comprising a hard 
substantially smooth sub?oor area, a continuous sheet‘ 
of a low resistivity electrically conductive metallic mate-‘ 
rial provided with an exterior ground connection and‘ 
bonded uniformly with one surface in contact with said 
sub?oor area,_ and a uniform thickness layer of a com 
posite electrically conductive composition bonded to the 
second surface of said sheet of electrically conductive 
material, said composition comprising a cured admixture 
of an epoxy{ resin, a curing agent for said epoxy resin, 
and comminuted aluminum metal having the normal 
oxide coating thereon in amounts providing an electrical 
resistance in the range of 25,000 to 250,000 ohms as 
measured between a two and one half inch diameter steel 
plug in contact with the surface thereof and said sheet 
of metallic material. - 

2. An electrically conductive ?oor covering structure 
for use in explosive hazard areas comprising a hard 
substantially smooth sub?oor area, a continuous sheet 
of low resistivity electrically conductive metallic mate 
rial provided with an exterior ground connection and 
bonded uniformly with one surface in contact with said 
sub?oor area, and a uniform thickness layer of a com 
posite electrically conductive composition bonded to the 
second surface of said sheet of electrically conductive: 
material, said composition comprising a cured admixture 
of an epoxy resin, a curing agent for said epoxy resin, 
a ?uid Thioplast elastomer in an amount of up to 70% 
by weight of said resin, and comminuted aluminum metal 
having the normal oxide coating thereon in proportions 
of about 1 to 2.50 parts of metal to 1 part by weight 
of saidepoxy resin providing an electrical resistance in 
the range of 25,000 to 250,000 ohms as measured between‘ 
a two and one half inch diameter steel plug in contact 
with the surface thereof and said sheet of metallic 
material. 

3. A ?oor covering structure as de?ned in claim. 2 
wherein said Thioplast is present in an amount of about 
50 parts per hundred of resin by weight and said aluminum 
powder is present in an amount of about 200 parts per 
hundred by weight of resin. ‘ 

4. A ?oor covering structure as de?ned in claim 2 
wherein said sheet material is a metallic screen having a 
mesh size less than about one inch and said Thioplast 
is present in an amount of about 50 parts per hundred 
of resin by weight and said aluminum powder is present 
in an amount of about 200 parts per hundred by weight 
of resin. - ‘- " ’ 

5. An electrically conductive ?oor covering'tile' for. 
use in constructing a floor structure in an explosive hazard. 
area comprising a composite admixture of, anlepoxy 
thermosetting resin binder, a curing agent for said resin, 
and comminuted aluminum metal havingv the‘ normal" 
oxide coating adherent thereonyinv proportions "of '1 ‘t6 
2.50 parts of metal to 1 part by-wei'ght, of said epoxy 
resin, said composition being "-rnolde'dj‘and cured ,to'pr'oé' ' 
duce a polygonal tile ofiinifotm thickness suf?cient ‘to 
provide an electrical resistance-in they range of 25,000 
to 250,000 ohms as measured between a two and one 
half inch diameter steelfplug'ir'i~ contactwith one v‘side 
and a sheet of electrical‘? 'c'bntlut:torv in contact with .the' 

second side thereof. l ,. .‘ 6. A floor covering tile" ‘as de?ned in claim ,5 wherein 
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a ?uid Thioplast is included in said composite admixture 2,456,373 Campaigne __________ -_ Dec. 14, 1948 
in proportions in the range of 1 part to 70 parts by 2,457,299 Biemesderfer ________ .._ Dec. v28, 1948 
weight of said resin, _ 2,718,829 Seymour et a1. ______ __ Sept. 27, 1955 

_ I 2,729,770 Robbins _____________ __ Jan. 3, 1956 
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