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UNITED STATES PATENT OFFICE 
2,478,940 

APPARATUs FoR MAKING HosE 
Karl Pape, deceased, late of Dover, N.J., by Viola 
M. Pape, executrix, Dover, N. J., assignor to 
Resistoflex Corporation, Belleville, N.J., a cor 
poration of New York 

Original application January 26, 1946, serial No. 
643,732. Divided and this application March 
19, 1947, Serial No. 735,818 

(C. 154-6) 7 Claims, 

This invention relates to apparatus for use in 
manufacturing flexible hose, more particularly 
hose having two or more layers of textile fabric 
as components of its wall. More particularly it 
relates to apparatus adapted for use in forming 
an adhesive bond between any two of such layers 
according to the method described and claimed 
in the copending application of Karl Pape, Serial 
No. 643,732, filed January 26, 1946, of which this 
application is a division. 
According to the method particularly described 

in the aforesaid parent application, a hose or 
flexible tubing having at least one layer of textile 
fabric on its outer surface, such as cotton braid 
for example, is first wetted with water and then 
coated with powdered polyvinyl alcohol in such 
an amount as will adhere to the wetted surface. 
A second layer of fabric is formed over the thus 
coated surface, for example by braiding, and the 
hose or tubing is then passed through a chamber 
in which it is bathed with steam. 
While the apparatus herein described is 

adapted particularly to carrying out the afore 
said Specific method, in which the adhesive is 
polyvinyl alcohol, the solvent therefor being 
water, it will readily be appreciated that it is 
equally adaptable for use with other types of 
comminuted adhesives used in dry form which 
may require the use of solvents other than water 
or the vapor thereof. 
The present invention resides in the novel ele 

ments and combinations of elements hereinafter 
described, certain illustrative embodiments of 
which are shown in the drawings in which: 

Fig. 1 is a diagrammatic representation of ap 
paratus used in the making of hose having two 
or more layers of textile fabric adhered together; 
and 

Fig. 2 is a vertical central section through that 
part of the apparatus in which the solvent and 
powdered adhesive material are applied to the 
hose, the latter being shown in position therein. 

Referring to Fig. 1, the drawing shows certain 
parts of a common type of braiding machine, in 
cluding a slotted plate , the slots in which de 
termine the travel of carriers 2 which are actu 
ated in the usual manner by a gear train (not 
shown). Each carrier holds the usual cylindri 
cal cross-wound Spool 5 and is provided with 
the usual yarn tensioning device 6. The plate 

has a central aperture 8 through which passes 
the tubing 20 to be covered. As is well known, 
the carriers, which may vary in number but of 
which there are usually at least 24, travel about 
the tubing in such manner as to weave a braid 
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thereon at the point 2 where the yarns 22 meet 
the tubing. After being braided, the tubing 
passes over a capstan 24 against which it is 
pressed by a spring-actuated roller 25. Auxiliary 
rollers 26 may be used to assist in drawing the 
tubing through the braiding machine. As the 
tubing 20 leaves the capstan, it passes through a 
solvent applying device 28 comprising a cham 
ber having an inlet 29 and an outlet 30 for the 
tubing, a pipe 3 for introducing solvent vapor 
into the chamber and another pipe 32 which 
serves as a drain. This device may be con 
structed as shown in U. S. Patents 2,262,514 and 
2,262,515, issued November 11, 1941, to which ref 
erence is made for a more detailed description. 
To maintain the tubing 20 under an inflating 

pressure during the processing, to provide a firm 
foundation for the braid and press the layers to 
gether, one end is connected at 34 with a com 
pressed air line 35 by means of a flexible hose 36, 
the applied pressure being shown by a gage 38. 
It will be understood that the other end of the 
tubing will be closed to cause the desired air 
pressure to build up therein and that the tubing 
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itself at this stage is impermeable to air by virtue 
of a non-porous layer, 
The tubing entering the braiding machine is 

shown as having one layer of braid forming its 
outer surface and a second layer of braid as be 
ing applied on top of it. It will be understood, of 
course, that the process can be repeated as often 
as may be desired to provide any number of 
layers of braid, 

Before the tubing 20 enters the braiding mech 
anism, it passes through a wetting and powder 
applying device 40 shown in detail in Fig. 2. In 
passing through the lower part 4, the tubing is 
Wetted with water or other solvent for the ad 
hesive, Supplied from a container. 42 mounted for 
vertical movement as, for example, on the piv 
oted arm 44 so that by lowering the container 42 
into the position shown in dotted lines, the liq 
luid contained in the lower part 4 of the device 40 
can be drained off in the event the movement of 
the tubing 20 is stopped for reasons hereinafter 
explained. In the upper part 45 of the device 40, 
the wetted tubing is coated with a layer of pow 
dered adhesive, which naturally adheres to the 
moist fabric, and the next layer of braid is 
formed at the point 2, sealing the powder be 
tween the two layers of braid. 

Referring to Fig. 2, the detailed construction 
of the device 40 is as follows: the lower part 4 
comprises a cylindrical chamber internally 
threaded in its lower end to receive a bottom 
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member 50 having a flat lower surface 5 and a 
conical upper surface 52. The member 50 has a 
central aperture sufficient to permit the free pas 
sage of the tubing 20 therethrough and a water 
tight seal is provided by a soft rubber gasket 64 
which may be compressed against the lower sur 
face of member 50 by a threaded annular nut 55 
bearing against a metal washer 56. A pipe 58 
is screwed into an aperture in the chamber 4 
which is positioned below the top of the member 
50. A flexible hose 59 connects the pipe 58 with 
the container 42. 
The solvent chamber 4 is externally threaded 

at its upper end to receive an internally threaded 
collar 60. This collar is also internally threaded 
at its upper end to receive a plug 6 forming the 
bottom of a hopper 62. The plug 6 has a central 
aperture 64 to permit free passage of tubing 20 
and below this aperture is a second rubber 
washer 65, metal washer 66 and threaded annular 
collar 67, forming an adjustable seal to prevent 
the material in the hopper 62 from falling into 
the chamber 4 and which may be adjusted to 
remove excess solvent by exerting pressure on the 
tubing 20. In order to keep the loosely powdered 
material 70 in the hopper 62 in contact with the 
tubing 20 at all times, any suitable vibrating 
device Ti may be provided to be operated elec 
trically or mechanically in a known manner so as 
to render the powder mobile and cause it to flow 
into contact with the tubing. 

Operation 
Tubing having One or more layers of braid on 

it is pushed up through Washer 54, through the 
chamber 4 and through Washer 65 and the 
hopper 62, chamber 4 being empty at this time, 
Nut 55 is adjusted with the minimum pressure 
required to keep liquid from leaking out of the 
chamber. Nut 67 may be adjusted to give any 
desired pressure on the tubing. The looser its 
adjustment the Wetter the tubing will be as it 
enters the hopper. Reservoir 42 is raised to 
permit liquid to flow into chamber 4 to the de 
sired depth. Because of the rather slow move 
ment of tubing through a braider, it is sufficient 
if about an inch of Water is maintained in cham 
ber 4, the Water level being adjusted by raising 
or lowering reservoir. 42. Because it is necessary 
to stop braiders periodically to add yarn spools, 
chamber 4 should be drained by lowering the 
reservoir, especially where the hose liner is of 
polyvinyl alcohol composition, which is affected 
by water, to prevent excessive or non-uniform 
wetting of the braid or damage to the liner 
through the solvent action of excess water. 
AS tubing 20 passes upwardly through the de 

vice 40 and the braider, a layer of adhesive powder 
adheres to its moistened outer surface and a new 
layer of braid is applied thereover. When this 
composite article passes through the chamber 28, 
Solvent vapor is Supplied to the adhesive through 
the newly applied braid and this, together with 
the moisture in the underlying braid, exercise a 
dissolving action on the adhesive powder which 
becomes strongly adherent to both layers of braid. 
With the method described the adhesive, since it 
is not liquefied, does not soak into or impregnate 
either layer of braid and its adhesive action is 
therefore limited to the adjacent surface fibers 
of the two layers of braid, which is the only 
place where adhesive serves a useful purpose in 
bonding the layers. As a result, the braid layers 
maintain most of their original pliability. At the 
Same time, because the concentration of adhesive 
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at the adhered surfaces is much greater than 
where a solution of adhesive is used, the strength 
of the bond between layers of braid is very much 
greater. 

It is to be understood that the specific appa 
ratus described above it to be construed merely 
as an illustrative embodiment of the invention 
which is defined in the appended claims and not 
as a limitation thereof since various changes in 
details of Construction may be made without de 
parting from the spirit of the invention as 
claimed. 
What is claimed is: 
1. Apparatus for adherently applying a second 

covering of textile fabric to a hose having a first 
covering of textile fabric comprising, in combina 
tion, means for wetting said first covering with 
solvent for an adhesive, means for applying a 
dry powdered adhesive to said wetted covering, 
means for forming said second covering over the 
powder-coated Surface, and means for applying 
vapor to the hose externally of the Second cover 
ling. 

2. Apparatus for successively wetting and ap 
plying a dry comminuted material to a linear 
article passing therethrough in an upward di 
rection comprising, a lower chamber, a seal at the 
bottom thereof adapted to permit the passage of 
said article, means for supplying liquid to said 
chamber, a hopper, a seal at the bottom thereof 
adapted to permit the passage of said article, 
said hopper being mounted above said chamber 
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hose upwardly, 
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with said seals in alinement, whereby said article 
paSSes Successively through said liquid and said 
material. 

3. In combination with a braider adapted to 
Weave braid on a tubing passing upwardly there 
through, said braid being formed at a braiding 
point, means for coating the surface of said tub 
ing under said braid comprising, a hopper posi 
tioned beneath said braiding point adapted to 
contain dry comminuted material and having an 
opening in its bottom closely fitting said tubing, 
a liquid chamber positioned beneath said hopper 
and having an opening in its bottom closely 
fitting said tubing, a liquid reservoir, and a con 
duit connecting said chamber with said reservoir. 

4. Apparatus for applying dry particulate ma 
terial to the surface of a hose having an absorbent 
Outer surface comprising, means for moving the 

a pair of allined receptacles 
mounted one above the other and having aper 
tures through which said hose may pass, the 
lower one of Said receptacles being adapted to 
contain fluid to wet the surface of said hose and 
the upper one of Said receptacles being adapted 
to contain particulate material in contact with 
said Wetted surface. 

5. Apparatus according to claim 4 in which the 
receptacle for containing particulate material is 
equipped with agitating means to render said ma 
terial mobile and maintain it in contact with said 
hoSe. 

6. A coating device for linear articles com 
prising a hopper having a bottom opening, a com 
pressible annular seal surrounding said opening, 
means for compressing said Seal, a collar adapted 
for attachment to the lower part of said hopper, 
a liquid chamber having its upper end adapted 
for connection to said collar and having a bottom 
opening, a compressible annular seal around said 
opening, means for compressing said seal, and 
means for introducing liquid into and draining 
it from said chamber. 

7. Apparatus for adherently applying a second 
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braid to a hose having a first braid thereon com 
prising, a solvent chamber through which the REFERENCES CITED 
hose passes to Wet the first braid, a hopper Sur- The following references are of record in the 
rounding the path of the hose to contain a dry file of this patent: 
adhesive, a braider adapted to form braid over , . 1S ) t: 
the adhesive-coated surface, a Substantially UNITED STATES PATENTS 
closed chamber through Which the hose passes Number Name - Date 
after the formation of the second braid, and 1,187,008 Nehring ------------ June 13, 1916 
means for introducing vapor into said last men- 2,127,413 Leguillon ----------- Aug. 16, 1938 
tioned chamber. 2,262,514 Pape --------------- Nov. 11, 1941 

' WIOLA. M. PAPE, 
Eacecutriac of the Estate of Karl Pape, Deceased. 


