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This application is a division of our copending appli 

cation Serial No. 89,560 ?led February 15, 1961. 
Our invention‘ relates to a method of manufacturing 

hose particularly vacuum cleaner hose in which is in 
corporated a pair of electric conductors. 

In suction hose it is necessary to provide reinforcing 
means in order to prevent collapse of the hose when sub 
jected to sub-atmospheric pressure and this reinforcing 
means is usually in the form of a spirally wound steel 
wire, around which is wrapped a rubberized sheet of 
material, preferably nylon friction sheeting, to provide 
the airtight carcass of the hose. In accordance with our 
invention, a pair of reinforcing wires wound in the form 
of a double spiral is substituted for the aforesaid single 
spiral wound wire. 

During manufacture of a hose of this general type it 
is customary to wind a jute cord around the rubberized 
sheeting in order to hold it in place prior to vulcanizing. 
However, in accordance with our invention a pair of suita 
bly insulated conductor wires is wound around the out 
side of the wrapped sheeting in the form of a double 
spiral, the turns of conductors being spaced between the 
turns of the reinforcing wires. The conductors are Wound 
tightly enough so as to pull the sheeting inwardly between 
the turns of the reinforcing wires, thus forming spiral 
grooves in which the conductors are disposed. 
The foregoing assemblage is then subjected to a high 

temperature, preferably a steam atmosphere in a device 
called an autoclave, the heat serving to valcanize the rub 
berized sheeting so as to bond it to the reinforcing wires 
and to itself. Thereafter, an outer tubular casing is pro 
vided for the purpose of providing an attractive and pro 
tective outer surface for the ?nished hose. 
By wrapping the conductors around the outside of the 

tubular sheet material they, and particularly their insu 
lation, are protected from damage by metallic objects 
which may be drawn through the hose during use and 
they are isolated from any liquid which may be drawn 
into the hose. The conductors are insulated from each 
other not only by their own insulation, but by the fact 
that they are separate wires which are spaced from each 
other at all points. These conductors and their insulation 
are protected from abrasion against any surface over 
which the hose is moved by the outer tubular casing. 

Further objects and advantages of our invention will be 
apparent from the following description when considered 
in connection with the accompanying drawings which 
form part of the speci?cation and of which; 
FIG. 1 is a side view, partially broken away, of a 

vacuum cleaner hose in accordance with our present in 
vention; 
FIG. 2 is a side view on an enlarged scale partially 

broken away and partially in cross-section showing a por 
tion of the hose illustrated in FIG. 1; and 

FIG. 3 is a view similar to FIG. 2, but showing another 
embodiment of our invention. 

Referring to the drawings, reference character 10 desig 
nates generally a suction hose secured at one end to one 
element 12 of a separable coupling and at the other end 
to a rigid metal tube 14. As is shown more particularly 
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in FIG. 2, hose 10 includes a pair of reinforcing wires 
16 and 18 wound in the form of a double spiral by the 
use of a conventional former or support means notorious 
ly old and well known in the art, one example of which 
is disclosed by the U.S. Patent No. 2,743,759 to Snow 
et al. Wrapped around the reinforcing wires is a sheet 
20 of airtight rubberized material, preferably nylon fric 
tion sheeting. After the sheeting 20 has been wrapped 
around the spiral reinforcing wires with its opposite edges 
overlapped to form a seam 21, two conductors 22 and 
24 are wound around the sheeting in the spaces sub 
stantially midway between adjacent turns of the two re 
spective reinforcing wires, as shown in FIG. 2. The con 
ductors are wound tightly enough to draw the sheeting 
inwardly between the reinforcing wires so as to form 
spiral grooves therebetween within which the conductors 
are located. 

During the manufacture of the hose the conductors 22 
and 24 thus serve to retain the sheeting 20 wrapped 
around the spiral reinforcing wires 16 and 18. In this 
condition the assemblage is subjected to the high tem 
perature of a steam atmosphere in an autoclave. This 
vulcanizes the rubber present in the sheeting 20, the con 
ductor wires 22 and 24, and by drawing the sheeting 
radially inward causes it to form a uniform bond with 
the reinforcing wires 16 and 18 and with itself along the 
overlapped seam 21 to form a tubular airtight carcass 
throughout its entire length. These wires are made of 
steel for strength, but preferably are brass coated in order 
that the rubber may form a suitable bond therewith. 
The conductors 22 and 24 are preferably made of copper 
and each is insulated with an insulation suitable for the 
service to which the hose is intended to be subjected and 
capable of withstanding the vulcanizing process in the 
autoclave. A suitable insulation is Formvar‘, a trade 
mark name of plastic resins that are formals of polyvinyl 
alcohol and glass or silicone rubber. 

After vulcanizing process has been completed the hose 
is provided with an outer protective and decorative casing 
or covering. As shown in the drawings this may consist 
of braiding 26 which surrounds the sheeting 20 and the 
conductors 22 and 24. Due to the fact that the conduc 
tors are disposed in the spiral groove formed in the sheet 
ing by the tight wrapping of the conductors, they do 
not form spiral ridges in the braiding 26 and the outer 
surface of the latter is smooth. This braided covering 
protects the insulated conductors 22 and 24 from abrasion 
against any surface over which the hose may be moved, 
thus eliminating the possibility of damaging the insula 
tion. The two conductors 22 and 24 are insulated from 
each other not only by the Formvar insulation on each 
conductor, but also by the fact that they are separated 
from each other throughout their length and are sup 
ported on the insulating surface of the rubberized sheet 
material 20. This material also separates the conductors 
from the reinforcing wires 16 and 18 and isolates the 
conductors from water or other liquid which may pass 
through the hose. The conductors and their insulation 
are also protected from damage by sharp metallic objects 
which may be drawn through the hose. 
Any suitable terminals may be provided for the con 

ductors at the ends of the hose. As is shown in FIG. 1, 
the conductors at the right end of the hose are brought 
out through the braiding and into a receptacle 28 having 
a band 30 integral therewith and encircling the hose for 
securing the receptacle to the latter. The conductors are 
connected to recessed contacts 32 which are adapted to 
receive the prongs of a suitable electric plug. At the left 
end of the hose adjacent the separable connector 12 the 
conductors are connected to a two-conductor cord 34 pro 
vided at its opposite end with a male plug 36. 
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In use, the hose may be connected to the inlet of a 
vacuum cleaner by means of the separable connector 12, 
the plug 36 being engaged with a suitable receptacle on 
the vacuum cleaner. The rigid tube 14 may be connected 
to'the hollow handle or wand leading from a suction 
nozzle provided with a motor-driven brush and having a 
.cord provided with a suitable plug for connection with 
the receptacle 28. In this way electric power may be 
supplied to the nozzle through the conductors 22 and 24 in 
the hose.‘ 
The embodiment illustrated in FIG. 3 is similar to that 

above described, with the exception that a length of tape 
38 is wound spirally around the carcass after the conduc 
tors 22 and 24 have been wound in place. This tape 
preferably is made of rubberized sheeting so that during 
the vulcanizing process the overlapping edges of the tape 
38 are vulcanized together and the inner surface of the 
tape is vulcanized to, the outer surface of the sheeting 20. 
vThe purpose of this tape is to further insulate and protect 
the conductors 22 and 24. , As was the case in the ?rst 
embodiment, an outer decorative covering 26 in the form 
of a braided tube is provided around the spirally wound 
tape. 

While we have shown and described two more or less 
speci?c embodiments of our invention it is to be ‘under 
stood that this has been done for the purpose of illustra 
tion only and that the scope of our invention is not to be 
limited thereby, but is to be determined from the appended 
claims. 
What we claim is: 
1. The method of fabricating a suction hose having 

electric conductors therein which comprises winding a pair 
of reinforcing wires in a double spiral on a support means, 
wrapping rubberized sheet material around said spiral to 
form a carcass, winding a pair of insulated conductors 
around the outside of said carcass to secure'said sheet 
material in place, applying heat to vulcanize the rubber 
ized sheet material to the reinforcing wires and insulated 
conductors to thereby form a'vulcanized carcass, and 
encasing the vulcanized carcass in an outer covering. ' 

2. The method of fabricating a suction hose having 
electric conductors therein which comprises winding a pair 
of reinforcing wires in a double spiral on a support‘means‘, 
wrapping rubberized sheet material around said spiral to 
form a carcass, winding a pair of insulated conductors 
tightly around the outside of said carcass to draw the 
material thereof in between the turns of the reinforcing 
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wires to form spiral grooves of suf?cient depth to accom 
modate said conductors, applying heat to vulcanize the 
rubberized sheet material to the reinforcing wires and 
insulated conductors to thereby form a vulcanized car 
cass, and encasing the vulcanized carcass in an outer 
covering. - 

3. The method of fabricating a suction hose having 
electric conductors therein which comprises winding a pair 
of reinforcing wires in a double spiral on a support means, 
wrapping rubberized sheet material around said spiral to 
form a carcass, winding a pair of insulated conductors 
around the outside of said carcass to secure said sheet 
material in place, winding a strip of rubberized tape 
spirally over said conductors, applying heat to vulcanize 
the rubberized sheet material to the reinforcing wires and 
insulated conductors and to vulcanize the rubberized tape 
to itself and to the sheet material to thereby form a vul 
canized carcass, and encasing the vulcanized carcass in an 
outer covering. 

4. The method of fabricating a suction hose having 
electric conductors therein which comprises winding a pair 
vof reinforcing wires in a double spiral on a support means, 
wrapping rubberized sheet material around said spiral to 
form a carcass, winding a pair of insulated conductors 
around the outside of said carcass to draw the material 
thereof‘in between the turns of the reinforcing wires to 
formspiral grooves of su?‘icient depth to accommodate 
the conductors, winding a strip of rubberized tape spirally 
over the conductors in said grooves, applying heat to vul 
canize the rubberized sheet material to the reinforcing 
wires and insulated conductors’ and to vulcanize the rub 
berized tape to itself and to the sheet material to thereby 
form a vulcanized‘ carcass, and encasing the vulcanized 
carcass in an outer covering. 
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