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[57] ABSTRACT 
A composite hose particularly advantageous for use in 
conveying an electrical conductive paint in an electro 

_ static paint spray system has a synthetic resinous core 
tube such as nylon which is resistant to chemical at 
tack by the paint, a contiguous substantially non 
porous layer of synthetic resin which insulates the 
core tube against leakage of static charge therefrom, 
an extrusion or tape of semi-conductive synthetic resin 
containing particles of an electrical conductor dis 
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COMPOSITE HOSE FOR CONDUCTIVE FLUID 

This invention relates generally to composite tubing 
or hose and more particularly to a hose adapted for use 
as an electrically insulated paint supply hose with air 
atomizing spray guns. 

Electrostatic paint spray systems are widely used in 
paint spraying. Such systems may have a spray gun to 
be held by hand or they may have a fixed gun and a 
conveyor which moves the work in front of the gun. 
The paint may be charged to a potential of 25 to 150 
but more commonly 75 to' 100 kilovolts at the spray 
gun or at the paint supply tank to create an electrical 
field. The electrical forces on the particles of paint se 
lectively drive the particles to the grounded workpiece 
to reduce waste from over spray. An electrically insu 
lated hose must be used in such spray systems for con 
veying conductive paint from the supply to the spray 
gun. 

It is therefore an objecc of this invention to provide 
a paint hose adapted for use in electrostatic spray sys 
tems. Another object of the invention is to provide a 
composite hose which is adapted to withstand the 
abuse ordinarily encountered in paint spraying and still 
effectively isolate an electrically charged paint within 
the hose. A further object of the invention is to provide 
a composite hose adapted to convey paint from a 
source thereof to a ?xed spray gun. Still another object 
of the invention is to provide a ?exible composite hose 
which will effectively isolate an electrically charged 
paint therein and is adapted for conveying paint from 
a source to a hand spray gun. 
Other objects will become apparent from the follow 

ing description with reference to the accompanying 
drawing in which 
FIG. I is a cut-away side elevation of one embodi 

ment of the invention; 
FIG. 2 is a section taken along the line 2—2 of FIG. 

1; 
FIG. 3 is a cut-away side elevation of another em 

bodiment of the invention; and _ 
FIG. 4 is a section taken along the line 4—4 of FIG. 

3. > 

The foregoing objects and others are accomplished in 
accordance with this invention, generally speaking, by 
providing a composite tubing or hose having a core 
tube which is resistant to chemical attack by a water 
based paint or the like, a substantially non-porous layer 
of electrically insulating synthetic resin which is capa 
ble of substantially preventing leakage of a static 
charge on paint used in an electrostatic spray system, 
a contiguous semi-conductive layer about the insulat 
ing layer, an electrical conductor wound in electrical 
contact about the semi-conductive layer and an abra 
sion resistant sheath about the conductor. The core 
tube and the insulating layer may be combined in a sin 
gle tube if a synthetic resin which is chemically resis 
tant to the ?uid to be conveyed through the hose and 
a suitable electrical insulator at a practical tube wall 
thickness is used. Such hose may be used to advantage 
in any equipment for conveying a paint or other ?uid 
having an electrostatic charge. It is particularly advan 
tageous for conveying water-base or other electro 
concluctive paints from the supply to the spray gun of 
an electrostatic spray system such as, for example, the 
one illustrated and described in U.S. Pat. No. 
3,645,447. 
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2 
Referring now to FIGS. 1 and 2, one embodiment of 

the invention is illustrated as a composite hose 10. In 
this embodiment, hose 10 has an extruded polyethylene 
core tube 11 of sufficient thickness to prevent static 
charge leakage therethrough, an extruded substantially 
non-porous ethylenewinyl acetate copolymer layer 13 
containing carbon black disposed in contiguous electri 
cal contact with the surface of layer 11, a stainless steel 
wire braid 14 wound in intimate contact about layer 13 
and an abrasion resistant polyurethane sheath 15. This 
embodiment is adapted for use with paints which will 
not chemically attack polyethylene. 
Another embodiment of the invention insulated to 

convey an electrically conductive ?uid such as a water 
base paint without grounding is illustrated in FIGS. 3 
and 4 as hose l0’. Hose 10' has a relatively thin walled 
nylon core tube 11', a substantially non-porous poly 
ethylene layer 12 about core tube 11’ which is of suffi 
cient thickness to prevent static charge leakage there 
through, an extruded substantially non-porous ethy 
lene-vinyl acetate copolymer layer 13 containing car 
bon black disposed in contiguous electrical contact 
with the surface of layer 12, a stainless steel wire braid 
l4 wound in intimate contact about layer 13 and an 
abrasion resistant polyurethane sheath 15. 
Core tube 11' is preferably a nylon extrusion if the 

hose is to be used for conveying a water-base paint be 
cause it is resistant to chemical attack by such paint. 
However, core tube 11’ may be any other suitable syn 
thetic resin which is resistant to chemical attack by the 
?uid to be conveyed by the hose such as, for example, 
Te?on,’ a tetra?uorethylene polymer, an elastomeric 
polyurethane, a polytetramethylene ether glycol and 
l,4-butane diol ester of terephthalic acid and. iso 
phthalic acid such as Hytrel sold by E. I. duPont de Ne 
mours & Co. or other elastomeric polyester or copoly 
ester, a polyole?n such as polyethylene, polypropylene 
or an ethylene-propylene copolymer, a thermoplastic 
rubber such as thermoplastic styrene-butadiene rubber 
(SBR) and styrene-isoprene thermoplastic rubber 
(SIR), or blends thereof, or the like. 
The insulating layer 12 and core tube 11’ when the 

core tube is to serve as a combined core tube and insu 
lating layer may be any synthetic resin which is extrud 
able and which has an electrical resistance sufficient to 
prevent leakage of the static charge on the ?uid being 
conveyed therethrough. For example, any synthetic 
resin having a dielectric strength of at least about 300 
volts per mil thickness may be used. Suitable resins in 
clude polyole?ns such as polyethylene, polypropylene, 
ethylene-propylene copolymers, a polyvinyl chloride 
polymer or copolymer, a polytetramethylene ether gly 
col and 1,4-butane diol ester of terephthalic acid and 
isophthalic acid such as Hytrel or other elastomeric 
polyester of copolyester, a thermoplastic rubber such 
as thermoplastic styrene-butadiene rubber (SBR) and 
styrene-isoprene thermoplastic rubber (SIR), or the 
like, or blends thereof which will prevent leakage of the 
static charge when used in a practical thickness. 
The semi-conductive layer 13 may be of any suitable 

synthetic resin containing carbon black or other con 
ductive particles such as metallic particles or the like 
which will form a substantially contiguous coating over 
the surface of core tube 11' or insulating layer 12 and 
which has an electrical resistance of not more than 
about 500 ohm~centimeters and preferably from about 
10 to about 100 ohm-centimeters. The metallic parti 
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cles may be, for example, aluminum. Suitable resins in 
clude rubber, an elastomeric polyurethane, a polyvinyl 
chloride polymer, or copolymer, polyolefins such as 
polyethylene, polypropylene and an ethylene 
propylene copolymer, a thermoplastic rubber such as 
styrene-butadiene thermoplastic rubber (SBR) and sty 
rene-isoprene thermoplastic rubber, blends thereof, or 
the like. The semi-conductive layer 13 may be a semi 
conductive tape such as a carbon impregnated fabric 
tape or the like but an extruded coating is preferred be 
cause it is of greater uniformity and is in more intimate 
contact with the underlying layer 11 or 12. However, 
the coating 13 may be applied by dipping, electrodepo 
sition, spraying or other suitable means. 
Wire braid 14 may be any suitable electrical conduc 

tor such as, for example, stainless steel wire, copper 
wire, aluminum wire or the like. The wire should be 
sufficiently strong to be wound by a conventional wire 
braider without breaking. 
Any suitable abrasion resistant sheath 15 may be 

used such as, for example, rubber, elastomeric polyure 
thane, nylon, polyvinyl chloride polymer or copolymer, 
a polyole?n such as, polyethylene, polypropylene, a 
thermoplastic rubber such as styrene-butadiene rubber 
(SBR) or styrene-isoprene rubber (SR) or the like. 
The hose may be manufactured in indeterminate 

lengths and cut to the required length when it is in 
stalled in the spraying assembly. Each layer of the hose 
extends throughout the length thereof. Consequently, 
when the hose is severed into shorter lengths for instal 
lation, the ends of the wires forming the braid are ex 
posed. In order to avoid grounding by the ?tting used 
to attach the hose to the paint supply tank or by the 
spray gun, layers 15, 14 and 13 are removed from the 
end portions which will be disposed therein. Pin point 
arcing between the exposed end of the wires and paint 
in the end portions of the hose is avoided by folding the 
end of layer 13 back over the end of sheath 15 with the 
ends of the wires covered by layer 13 as illustrated at 
the left hand end of the hose in FIGS. 1 and 3. After in 
stallation, a ground wire is electrically connected to 
wire ‘braid 14 somewhere along the length of the hose, 
usually near the paint supply tank, by removing a por~ 
tion of sheath l5 and connecting the wire to braid. A 
conductive band on one end of the ground may be se 
cured around the braid to insure electrical contact. 
The semi-conductive layer 13 presents a continuous 

relatively low resistance path to ground thereby elimi 
nating the possibility of points of high electrical stress 
which would cause rupture of the core tube when dis 
charged to ground. The wire braid 14 serves to make 
the resistance of all points on any length of hose essen 
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4 
tially the same. If braid 14 were eliminated the resis 
tance on long lengths of hose could become great 
enough to promote discharge at points other than low 
resistance ground which might again cause rupture of 
the hose. ‘ . ' 

Conventional equipment and processes may be used 
to extrude the various resinous layers of the hose and 
a conventional wire braider may be used to place the 
wire braid about layer 13. 
Although the invention has been described in detail 

for the purpose of illustration, it is to be understood 
that such detail is solely for that purpose and that varia 
tions can be made by those skilled in the art without de 
parting from the spirit and scope of the ‘invention ex 
cept as it may be limited by the claims. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are de?ned as fol 
lows: 

l. A composite hose for conveying electro 
conductive ?uids comprising a substantially non 
porous, synthetic resinous core tube and including an 
electrical insulating layer, said core tube and said layer 
preventing leakage of a static charge on said ?uids 
therethrough, a semi~conductive synthetic resinous 
layer having an electrical resistance of not more than 
about 500 ohm-centimeters disposed in intimate 
contact over the said layer, an electrical conductive 
braid over and contiguous with the semi-conductive 
layer, and an abrasion resistant sheath over the braid. 

2. The hose of claim 1 wherein the core tube is nylon, 
the insulating layer is polyethylene, the semi 
conducting layer is an ethylene-vinyl acetate copoly 
mer, the braid is stainless steel and the sheath is poly 
urethane. 

3. The hose of claim 1 wherein the core tube is nylon. 

4. The hose of claim 1 wherein the sheath is polyure 
thane. - 

5. The hose of claim 1 wherein the semi-conductive 
resinous layer has carbon black dispersed therein. 

6. The hose of claim 5 wherein the semi-conductive 
layer has a resistance of from about 10 to about 100 
ohm-centimeters. 

7. The hose of claim 1 wherein the core tube and the 
insulating layer are different resins. 

8. The hose of claim 1 wherein the core tube is also 
the insulating layer. 

9. The hose of claim 1 wherein the said substantially 
non-porous insulating layer has a dielectric strength of 
at least about 300 volts per mil thickness. 
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