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CONDUCTIVE HOSE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to hoses and in par 

ticular to conductive hoses. 
2. Description of the Prior Art 
Given the well known fact that water and electricity 

do not mix, ?re?ghters who ?nd themselves in a posi 
tion where they have to use water on an electrical ?re, 
either by choice or by accident, are in very real danger 
of sustaining a severe if not lethal electrical shock using 
present equipment. 
Although there are alternate methods to ?ght electri 

cal ?res, such as CO2, and HALON. none is as effective 
or as readily available as water. Yet even 120 volts, 
which is the most common voltage aboard ship or shore 
installations, can be lethal. A ?re?ghter entering a 

i smoke-?lled room or compartment may not even know 
he is near or in contact with deadly electrical shock 
hazard. 

Research conducted by Underwriters Laboratories, 
Inc. and cited in the Fire Chiefs Handbook. indicates 
that the maximum continuous current to which an indi 
vidual can be safely subjected is ?ve milliamps (5 rnA) 
and that there is a de?nite relationship between the 
length of exposure to electric shock and the effect of 
that shock. Many authorities consider that a current of 
50 mA passing through the human body is the approxi 
mate lower limit likely to cause fatalities. In tests con 
ducted at Purdue University and referenced in the 
Handbook, the effects of various 60 cycle currents are 
estimated where the resistance of the human body was 
assumed to be 5,000 ohms. A current of 1 mA will just 
be felt; 4 to 10 mA will cause a sense of pain; 30 mA may 
cause unconsciousness; and a current of 100 mA may be 
fatal. 
A study by the National Bureau of Standards relating 

to ground fault circuit interrupters in buildings for pro 
tection against hazardous shock is in general agreement 
with the above results. The NBS study states that the 
resistivity of the skin varies with individuals. When dry, 
it may be as high as 100,000 to 300,000 ohms/cm, but 
when wet or broken by a cut, the resistance may be as 
low as 1% of this value. NBS further states that a value 
of 500 ohms is considered to be the minimum resistance 
of the human body between hands or between other 
major extremities such as hand and foot. This value is 
frequently used in estimating shock hazard currents in 
industrial accidents. 
The effects of various levels of current on the human 

body vary greatly. For example, the level at which 
alternating current stimulates the nerves, indicated by a 
slight tingling sensation, is termed the “perception cur- . 
rent”. The mean perception current value for men is 1.1 
mA at 60 Hz and the mean value for women is 0.7 mA 
at 60 Hz. 

“Reaction currents" are those currents equal to or 
slightly greater than perception currents that could 
produce an involuntary reaction, while a “let-go cur 
rent" is the maximum current a person can endure and 
still release the conductor by voluntary muscular con 
trol. The maximum uninterrupted, reasonably safe let 
go currents are 9 mA for men and 6 mA for women. 

Currents at slightly above let-go levels are currents at 
or a little above those at which a person can “let-go" of 
a conductor, but below currents causing a ventricular 
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?brillation (stoppage of heart action) and may contract 
chest muscles and stop breathing during the period of 
shock. Normal breathing may resume when the current 
is interrupted. However. with prolonged application of 
current, collapse, asphyxia, unconsciousness. and even 
death may occur in a matter of minutes. 

Finally, the deadliest currents are currents causing 
ventricular ?brillation. The human heart rarely recov 
ers from ventricular ?brillation. Experiments which 
cause stoppage of heart action and blood circulation 
cannot be conducted on man. However, data from ani 
mal experiments indicates that ventricular ?brillation in 
normal adults is unlikely if shock intensity is less than 
ll6/T mA, where T is in seconds. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of this invention to im 
prove safety and effectiveness in ?ghting electrical 
?res. 

It is also an object of this invention to provide a ?re 
hose that will decrease the electrical shock hazard to 
?re?ghters ?ghting electrical ?res. 
These and additional objects of the invention are 

accomplished by a ?rehose comprising a hose contain 
ing a conductive means throughout the length of said 
hose with a coupling means at both ends of the hose, 
said coupling means being electrically attached to said 
conductive means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of the invention will 
be readily obtained by reference to the following De 
tailed Description of the Invention and the accompany 
ing drawings in which like numerals in different ?gures 
represent the same structures or elements, wherein: 
FIG. 1 is a side elevational view of an embodiment of 

a conductive hose. 
FIG. 2 is a cross-section of the hose taken along the 

line 2—2 of FIG. 1. 
FIG. 3 is a schematic of the experimental setup used 

for the ?rst set of tests performed. 
FIG. 4 is a schematic of the experimental setup used 

for the second set of tests performed. 

DETAILED DESCRIPTION OF THE 
INVENTION 

An embodiment of the hose of the invention is shown 
in FIG. 1. It comprises a tubular component (2), a con 
ductive means (4) running the length of the tubular 
component (2) and couplings (6) at either end of the 
tubular component (2) which are connected to the con 
ductive means (4). One of the couplings (6) is connected 
to a ground (8). 
The tubular component (2) can be constructed of any 

material suitable for ?re hoses in general, such as rubber 
or rubber with a cloth or nylon jacket. In addition, the 
material must also be able to incorporate the conductive 
means (4). Preferably, the tubular component (2) is 
constructed of rubber. 
The conductive means (4) is crucial to the invention. 

It acts as an electric “shunt" between the two ends of 
the tubular component (2). The material used as a con 
ductive means must be conductive and ?exible enough 
to withstand the rigors of rough handling of a ?rehose 
without breaking. Generally, the more conductive the 
material is (i.e. the less resistive) the more preferable it 
is as a conductive means. The conductive means of the 
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invention must provide a resistance of about one ohm or 
less, so any material that can provide such a resistance 
in the invention can be used. Preferably, a material with 
a resistance of less than about 0.5 ohms is used. As for 
the material, copper or any material with a low resist 
tance, such as various alloys, are utilized as a conduc 
tive means. Copper is preferred. 
The material selected for the conductive means (4) 

must also be in such a form and be placed throughout 
the length of the tubular component (2) so that the 
desired resistance (no more than about one ohm) is 
maintained at all times without adding weight such that 
the tubular component becomes too heavy and imprac 
tical for its use, such as for a ?re-?ghting tool. In gen 
eral, any conductive material that when placed 
throughout the tubular component adds no more than 
about 5 lbs. per 50 foot length is acceptable. Preferably, 
the conducting material is in the form of wire strands 
less than about 25 gauge in size as measured in Ameri 
can Standard Gauge. In this preferred embodiment, the 
conductive material will generally add less than about 5 
lbs per 50 foot length of tubular component, even if 
more wire strands than necessary are used to obtain the 
desired resistance. 
The number of wire strands required to obtain the 

desired resistance will, of course, vary depending on the 
conductive material used, the length, and the size of the 
tubular component. For example, a 11 inch hose would 
require about 10 strands of 20 gauge wire, providing a 
resistance of less than about 0.07 ohms. Similarly, a 3 
inch hose would require about 25 strands of 25 gauge 
wire, providing a resistance of less than about 0.11 
ohms. For other size hoses, wires, and conductive mate 
rials, the necessary number of wire strands can easily be 
calculated. Generally, though, from about 10 to about 
20 wire strands of from about 20 to about 25 gauge wire 
is sufficient. It is preferable to use more wire strands 
than required to guard against breakage of some wire 
during normal use of the hose. 
The conductive material can be placed throughout 

the hose in any con?guration, as long as conductivity is 
maintained throughout the length of the hose. Prefera 
bly, the material is in a con?guration that both increases 
the conductivity and strengthens the hose. In the one 
embodiment where wire is used as the material, the wire 
is extruded into the hose. Most preferably, the wire is 
criss-crossed into a mesh type con?guration. This is 
shown in FIG. 2, a cross-section of FIG. 1 at 2—2. The 
wires (10) should be evenly placed throughout the tubu 
lar component (2), as shown in FIG. 2. 
The coupling (6) on the tubular component (2) must 

connect to the conductive means (4) along the tubular 
component so that an electrical connection is made. 
Preferably, the coupling (6) is both conductive and 
corrosion resistant. Most preferably, the coupling (6) is 
made of brass. As shown in FIG. 1, the coupling is in 
turn connected at one end to an electrical ground (8). 
Having described the invention, the following exam 

ples are given to illustrate speci?c applications of the 
invention. These speci?c examples are not intended to 
limit the scope of the invention described in this applica 
tlon. 

EXAMPLE 

Two sets of tests were conducted. The ?rst set was 
conducted without a shunt in place (FIG. 3) and the 
second set was conducted with the shunt (12) in place 
(FIG. 4). The shunt (12) consisted of an 18 inch long 
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4 
piece of copper wire test lead. approximately 18 gauge. 
Each set of tests were repeated at several source voltage 
levels (from 137 volts to 538 volts) provided by a power 
source (14), several distances from the source (9" to 3") 
and using both salt water and fresh (tap) water. Volt 
ages were measured using a Fluke Multimeter Model 
#8020 (16). A 500 ohm resistor (18) was used to simu 
late a ?re?ghter - the minimum resistance of the human 
body. Amps were measured both at the shunt (12) and 
at the resistor (18) also using Fluke Multimeters. The 
power source, shunt, and resistor were grounded (24). 
The test results were as follows. 

TABLE 1 

137 VOLT SOURCE USING FRESH WATER 

MILLI 
DIS- VOLTS AMPS MILLI 

TANCE SHUNT AT 500 AT 500 AMPS 
FROM IN OR OHM OHM AT 
SOURCE OUT REST. REST. SHUNT 

9" OUT 34.0 67.1 — 

9" IN 0.1 0.3 88.6 
3" OUT 35.0 69.9 — 

8" IN 0.1 0.3 96.0 
7" OUT 36.5 73.6 - 

7" IN 0.11 0.3 100.4 
6" OUT 37.5 75.0 -— 

6" IN 0.11 0.3 103.1 
5" OUT 38.0 76.6 — 

5" IN 011 0.3 106.1 
4" OUT 39.0 78.3 — 

4" IN 0.11 0.3 109.3 
3" OUT 40.0 80.7 — 

3" IN 0.11 0.3 114.3 

TABLE 2 

137 VOLT SOURCE USING SALT WATER 

MILLI 
DIS- VOLTS AMPS MILLI 

TANCE SHUNT AT 500 I AT 500 AMPS 
FROM IN OR OHM OHM AT 
SOURCE OUT REST. REST. SHUNT 

9" OUT 71.0 144.4 — 

9" IN 0.11 0.3 310.0 
8" OUT 74.0 150.2 — 

8 ' IN 0.12 0.3 336.0 
7" OUT 76.0 154.5 — ' 

7" IN 013 0.3 358.0 
6” OUT 77.0 157.0 — 

6" IN 0.13 0.3 373.0 
5" OUT 78.0 159.3 — 

5" IN 0.14 0.3 383.0 
4" OUT 80.0 161.8 — 

4" IN 0.15 0.4 405.0 
3" OUT 82.0 164.9 — 

3" IN 0.16 0.4 422.0 

TABLE 3 
238 VOLT SOURCE USING FRESH WATER 

MILLI 
DIS- VOLTS AMPS MILLI 

TANCE SHUNT AT 500 AT 500 AMPS 
FROM IN OR OHM OHM AT 
SOURCE OUT REST. REST. SHUNT 

9" OUT 57.0 115.3 — 
9" IN 0.18 0.4 152.0 
8" OUT 61.0 122.4 — 

8" IN 0.20 0.5 164.0 
7" OUT 63.0 125.8 — 

7" IN 0.20 - 0.5 170.4 
6" OUT 64.2 130.0 — 

6" IN 0.22 0.5 178.2 
5" OUT 65.0 132.2 — 

5" IN 0.22 0.5 183.0 
4" OUT 67.0 135.6 — 
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TABLE 3-continued 

238 VOLT SOURCE USING FRESH WATER 

MILLI 
DIS- VOLTS AMPS MILLI 

TANCE SHUNT AT 500 AT 500 AMPS 

FROM IN OR OHM OHM AT 
SOURCE OUT REST. REST. SHUNT 

4" IN 0123 0.6 189.2 

3” OUT 70.0 141.4 — 

3'' IN 0.24 0.6 202.0 

TABLE 4 

238 VOLT SOURCE USING SALT WATER 

MILLI 

DIS- VOLTS AMPS MILLI 

TANCE SHUNT AT 500 AT 500 AMPS 

FROM IN OR OHM OHM AT 
SOURCE OUT REST. REST. SHUNT 

9" OUT 125.0 255.4 — 

9" IN 0.23 0.6 569.0 
8" OUT 130.0 26510 — 

8" IN 0.25 0.6 614.0 
7" OUT 1340 271.5 — 

7" IN 0.26 0.6 645.0 
6" OUT 135.0 275.0 -— 

6" IN 0.29 0.6 665.0 

5" OUT 141.0 287.3 — 

5" IN ‘ 0.31 0.7 73810 

4" OUT 1440 290.0 —— 

4" IN 035 0.7 788.0 

3" OUT 145.0 293.0 — 

3" IN 0.38 0.8 807.0 

TABLE 5 

538 VOLT SOURCE USING FRESH WATER 

MILLI 

DIS- VOLTS AMPS MILLI 
TANCE SHUNT AT 500 AT 500 AMPS 

' FROM IN OR OHM OHM AT 

SOURCE OUT REST. REST. SHUNT 

9" OUT 127.0 260.0 — 

9" IN 0.12 0.29 346.0 
8" OUT 135.0 274.0 — 

8' IN 0.14 ' 0.31 375.0 

7" OUT 139.0 282.0 — 

7 IN 0.15 0.32 391.0 
6" OUT 143.0 290.0 -— 

6" IN 0.16 0.33 406.0 

5" OUT 149.0 301.0 -— 

5 ’ 1N 0.18 0.35 427.0 

4" OUT 154.0 311.0 — 

4" IN 0.19 0.41 448.0 
3" OUT 164.0 332.0 - 

3" IN 0.21 0.42 495.0 

TABLE 6 

538 VOLT SOURCE USING SALT WATER 

MILLI 
DIS- VOLTS AMPS MILLI 

TANCE SHUNT AT 500 AT 500 AMPS 
FROM IN OR OHM OHM AT 
SOURCE OUT REST‘ REST. SHUNT 

9" OUT 140.0 567.0 -— 

9" IN 0.60 1.3 1280.0 

15 

20 

25 

30 

35 

45 

50 

55 

65 

6 
TABLE 6-continued 

53s VOLT SOURCE USING SALT WATER 
, M1LL1< 

DIS- VOLTS AMPS MILLI‘ 
TANCE SHUNT AT 500 AT 500 AMPS 
FROM IN OR OHM OHM AT 
SOURCE our REST. REST. SHUNT 

8" OUT 14.1.0 580.0 — 

2" IN 0.62 1.5 1350.0 
7" our 146.0 595.0 - 
7" IN 0.67 1.55 1430.0 
6" our 151.0 611.0 _ 

6" IN 0.70 1.5 1518.0 
5" OUT 156.0 630.0 - 

5" IN 0.75 1.61 1640.0 
4" our 159.0 642.0 - 

4" IN 0.82 1.76 1730.0 
3" OUT 1650 667.0 _ 
3" IN 0.92 1.96 1915.0 

The test results recorded on tables I through 6 dra 
matically show the effectiveness of using the shunt. For 
example, the highest voltage level tested, 538 volts, at 
the closest distance, 3 inches, showed a current flow of 
667 mA through the 500 ohm resistor without using the 
shunt. This is several times the lethal level of current. 
Yet, after applying the shunt, the current flow through 
the 500 ohm resistor dropped to 1.96 mA, well below 
any hazardous level and just within the perception 
level. This is a reduction of the current felt by the ?re 
?ghter by a factor of over 300 times. 

Obviously, many modi?cations and variations of the 
present invention are possible in light of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims, the invention may be 
practiced otherwise than as speci?cally described. 
What is claimed is: 
1. A conductive ?rehose comprising: 
a tube of a certain length with two ends; 
a conductive means for conducting electricity 

throughout the length of said tube; 
a coupling attached to each end of said tube and 

electrically connected to said conductive means; 
and conductive means having a resistance of no 
more than one ohm per 150 foot length of said 
?rehose and being comprised of a ?exible conduc 
tive material having a weight ofless than 15 pounds 
per 150 foot length of said ?rehose. 

2. A ?rehose as described in claim 1 wherein the 
conductive means has a resistance of about 0.5 ohms or 
less. 

3. A ?rehose as described in claim 1 wherein the 
conductive material is selected from the group consist 
ing of metal and alloys of metals. 

4. A ?rehose as described in claim 3 wherein the 
conductive material is copper. 

5. A ?rehose as described in claim 1 wherein the 
conductive material is in the form of wire strands. 

6. A ?rehose as described in claim 5 wherein the 
number of wire strands is from between about 10 to 20 
and the gauge of the wire strands as measured in Ameri 
can Standard Gauge is from between about 20 to 25. 

7. A ?rehose as described in claim 5 wherein the wire 
strands run the length of the ?rehose in a mesh con?gu 
ration. 

8. A ?rehose as described in claim I wherein each 
coupling is conductive and corrosion resistant. 

9. A ?rehose as described in claim 1 wherein each 
coupling is brass. 
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