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Zo MD/ion inMy z01006/0; 
IBe it known that I, WILLIAMI IB. IFENN, a 

citizen of the United States, Iresiding at 
New York, in the county and State of New 
York, have made a certain mew and useful 
Invention in IReinforced IReceptacles, Tubes, 
or the like and Processes of Making the 
Same, of which the folowing is a specifi 
cation, - - 

This invention relates to Ireceptacles, 
tubes, conduits, or the like, and to the proc 
ess of Imaking the Same. 
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The object of the invention is to provide 
a tube, conduit, receptacle, or the like, of 
nom-metalic substance, which is strong, and 
durable, economical of Imanufacture and 
eficient for the purposes for which such 
articles are applied. - 
A further object of the invention is to 

provide a novel, eficient and economical process of manufacturing tubes, receptacles, 
or the like. Further objects of the invention vill ap 
pear more fully hereinafter. 
The invention consists substantially in the 

combination, location and relative arrangement of parts, together 
with the process employed in connection 
therewith, al as will be more fully herein 
after set forth as shown by the accompany 
ing drawing and finally pointed out in the 

eferring to the drawing:- - 
Figure, 1 is a view of a portion of a man 

drel on which has been Tapplied the first 
layer of a, tube. - 

Fig. 2 is a similar view, showing the sec 
ond layer applied thereon. 

ig. 3 is g similar viey showing the e 
inforcing elements applied thereon, the 
broken end of the same being shown with 
an outer surface layer, the whole constitut 
ing a three-ply tube. . 
Fig. 4 as a sectional view of the mandrel 

with the layers applied thereon. 
Hig. 5 is a Sectional view taken on the 

line 5-5 Fig. 4 and looking in the direction 
of the arrows. . - · - 
Fig. 6 is a diagrammatic view of a modi 

fied construction. 
IFig. 7 is a similar view of a further 

Imodified construction. 
The same part is designated by the same 

reference numeral wherever it occurs 
throughout the several views. 

It is among the special purposes of my 
Dresent invention to provide a construc . 
tion of tube, conduit, or the like, which may? 
be used for any purpose for which tubes, 
conduits, or thelike, are used, or which may 
be cut up into desired lengths and pro 
wided with caps, or the like to form inthe 
usual well known Imanner, 1eceptacles, cans, 
Carriers, or similar articles. . It isa furtherspecial purpose of my inven 

Imetalic substance and to Ireinforce the same 
so that the strength of a metallic article 
issecured at a great decrease in the cost 
of the materials employed, due to their 
Imon-metallic composition, thus enabling a, 
cheap, Water-proof, strong, durable, non 
metallic article to take the place of the 
Ipresent expensive metallic article. 
While I will now describe my invention 

as ppligd to three-ply condi or tbe, 
or the like, as illustrative of my invention, 
I wishit to be understood that I am not to 
belimited in this respect, asone or anymum 
ber of plys may be employed in accordance 
with the use to which the finished product is 
tobe put. Asis customary in themanufac 
ture of tubes of this Inature, the tube of my 
ivention is wound upon a. mandel n 
dicated at, 1 at any desired pitch. The im 
mer surface or what I will term the first 
Iply2 is wound upon the mandrel in this 
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Imanner with the edges of the strip of the 
first-ply abutting against each other,. as 
shown. - 

This strip of first-ply may be of any de 
sired material, preferably of a fibrous mate 
Irial, and it may or may not be Water 
proofed, impregmated with waX, etc?, as de 
sired. ‘ILikewise the width of the strip of 
the ist-ply my be of 8ny desired size, de , Ipendingentirely upon therequirements and 
The will of the manufacturer. After the 
first-ply has been wound on the mandrel, 
the second-ply consisting of a strip, prefer 
ably, though mot inecessarily, of the same 
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width as the first-ply strip, and made of 
Wood pulip or other similarly soft, pliable?. 
Imaterial, is wound around the first-ply at) 
preferably, though Inot Inecessarily, at the 
same pitch as the first-ply or inmer layer 
with the abutting edges of the soft Wood 
pulip strip positioned at a point interme 
diate the abutting edges of the inner sur 
face or first-ply Siripas cleary shown at 
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three in Fig, 2. One or more, and preer 
ably a great Inumber of Ireinfording strips 
4 are then Wound under tension around the 
second-ply or Wood pulip strip. Although 
I am inotto be limited to the specific form 
shown, I find it preferable Where a three 
ply inch strip of first and second ply is en 
ployed to use a number of teinforcing ele 
ments Ipositioned at approximately an 
eighth of an inch apart. The Ireinforcing 
elements 4 may be of any desired material, 
such as wire, strips of tim, or the like. II 
find it preferable to employ round Wire, 
either copper, iron or steel, for this pur 
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pose. The wire may be wound on the sec 
ond-ply or Wood pulp strip under any suit 
able.or desired tension, preferably of sufi 
cient tension to Cause the same tosink into 
the Wood pulip, at least to point fiush with 
the surface thereof, as shown best in Figs.. 
4 and5. The wire may be wound upon the 
2nd-ply or wood pulip strip at any desired 
pitch, preferably at a pitch varying with 
the pitigh of the second-ply or wood pulip 
strip. IFor eXample, in Fig. 3, the pitch Ire 
inforcing wires 4 may beacute relative to 
he pitch of the first and second plies, thus 
insuring a proper Ireinforcing at the abult 
tingedges of the lies. If desired, however, 
the Wires may be wound on the second-ply 
or wood pup strip in a direction reverse to 
the pitch of the wood pulip strip and first 
Iply, as shown in IRig. 6. ILikewise, if de 
sired, the Ireinforcing wires 4 may be run 

35-in both directions torefectively form a re 
infocing 
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tered in the use of a wire meshin the first 
instance such as the cost of constrtiction of 
the Same and the Inecessity for treating the. 
same to Iretain it in its meshed position. If 
-desited, 8und as shown, an outer surface or 
the third-ply 5 may then be wound around 
the reinforced Wood pilip or second-ply with 
the abutting edges thereof preferably in 
alinement with the abuttingedges of the 
first-ply 2 and preferably of he same width 
of strip 
drel. "The outer surface or third-ply 5, if 
desired, may be waterproofed in agy suit 
able manner in accordance with the pur 
pose for which the completed tube is Con 
structed. It is the general practice in the 
Constructioi of articles of this Inature to 

55· 
cut of in the desired sizes in a6cordance 
Imake the Same of an endless length to be 
with the purposes for:which the articles are 
g be employed. Receptacles, gans, or the 
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like, are Constructed in a similar manner, 
cut of into the desired sizes and prowided 
with caps of any desired construction, which 
Imaybe Secured to the topand bottom of the 
tube in the usual or any well Iknown man 
Ile)". / . · - 

Having now set forth the objects and ma 

esh troughot the length of 
the tlbe Without the disadvantages encoun 

of Said strip. 

and of the same pitch on the Iman 
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ture of my invention, what II claim as new 
and useftml and of my own invention and 
desire to secure by Letters Patent is:- 

1. The method which consists in winding 
upon a mandrel a strip of mon-metallic ma 
terial at a.predetermied pitch, then.wind 
ing around said strip a reinforcing element 
under a tension suficient to partially embed 
the same in said strip. - 

2. The method whigh consists in Winding 
upon a mandrel a strip of monietalic m terial at a predetermined pitch, then wind 
ing around said strip a reinforcing element 
under tension suficient to partially embed 
the same in said strip and at a pitch difer 
ent from the pitch of said stip. 
~ 3. The inethod which consists in winding 
upon a mandrel a strip of mon-metalic n 
terial at a predetermimed pitch, then Wind 
ing around said strip a plurality of_rein 
forcing elements under atension_suficient 
to partialy embed the same in said sti). 

4. The method which consists in Winding 
upon a, 1mandrel a strip of mon-metalic m 
terial at a p1edetermined pitch, then Wind 
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ing around said strip a plurality of_rein 
forcing elements under atension suicient 
topartialy embed the samein said stripard 
at a pitch diferent from the pitch of Said 
strip. - . - - 

The method which consists in Winding 
upon a mandrel a strip of mon-metalic m 
terial at a predetermined pitch, then Wind 
ing aroundl said strip a wite under a tension 
stificient to partially embed the Saine in 
Said stri). 

6. The method which consists in Winding 
upon a mandrel a strip of mon-metalic m 
terial at a predetermimed pitch, then Wind 
ing around said strip a wire under a tensig 
sufficient topartially enbed the same in said 
strip and ata pitch diferent from the Ipitch 

7. The method which consists in Winding 
upon a mandrel a strip of mon-metalic Ima 
terial at a predetermined pitch then Wind 
ing around said strip a plurality of Wires 
under a tension suficient to partialy embed 
the saime in Said strip. - - - 

8. The imethod which consists in Winding 
upon a Imandrel a strip of nom-metallic ing 
terial at a predetermined pitch, then wind 
ing around said strip a plurality of Wres 
under a tension sufigient to partially embed 
the same in said strip and at a pitch difer 
ent from the pitch of said strip). -- 

9. The method of constructing multi-pl 
tubing which consists in.winding upon a 
Imandrel a plurality of strips, one over the 
other at a predetermined pitch, and Wind 
ing upon one of said strips a reinforcingele 
mentunder a tension stificient to partially 
enbed the same in said strip. - - 

10. The method of constrticting multi-ply , 
tubing which consists in winding upon a 
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Intundirel a plurality of strips, one over the 
othert a 1)redleterined pitch, and winding 
U1)on one of Saidl strips a reinforcing ele 
1hent ln(ler a tension sufficient to partially 
ell)((l flle stle in said strip, and at apitch 
'(lifer(int ft()l the pitch of said strip. 

11. "I'lut 11ethod of constructing 1multi-ply 
ttll)ing. Which consists in winding upon a 
111tull(liul :l 1)lturality of strips one over the 
(tliter tut :l D1e(leterminedl pitch. tin(l windl 
ing III)01n One of said strips, a plurality of 
1(tilf01Cing clellents under a tension Sufi 
cietut to Ipturtially embed the same in said 
stril). 
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12. The lethod of construgting multi-ply 
tubing, Wilich consists in windling upon a 
1nandrel a plurulity of strips, one over the 
otherat a predletermined pitch, and winding 
IIIpon one of said strips, a plurality of 1ein 
f01cing elements under a tension stificient 
to partially embed the same in said strip 
and at a pitch diferent from the pitch of 
said strip. - 

13. The method of constructing multi-ply 
tubing which consists in winding upon a, ? 
Imandrel, a plturality of strips, one over the 
ofher at al.predetermined pitch, and Wind 
ing upon one of Said strips a wire under a 
fension stificient topartially eumbed the same 
in said strip. -. - 

14. The method of constructing multi-ply 
tubing which consists in winding upon a 
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mandrel, a plurlity of strips, one over the 
other at a predetermined pitchand winding 
upon one of said strips a wire under a ten 
sion suficient to partially embed the same 
in said strip, and at a pitch diferent fron) 
the pitch of said strip. 

15. The method of constructing multi-ply 
tubing which consists in winding ttpon a 
Imandlirel a plurality of strips one over the 
9ther at a predetermined pitch, and wind 
ing upon one of said strips a plurality of 
Wires under a tension suficient to 
embed the saine in said strip 

16. The method of constructing multi-ply 
tubing which consists in winding upon a 

partially 

Imandrel a plurality of strips one over the · 
spirally extending around the same at an 9ther at a predeternined pitch, and Wind 
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ing upon one of said strips a plurality of 
Wires undler a tension suficient to partially 
embed the Same in Said strip and at pitch 
.dligrg fron the pitch of said strip.. 

7. The uetiod 0f constrgcting milti-ply 
tubing which consists in winding an inner 
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layer strip upon a Imandrel at a predeter 
mined pitch,then winding a second layer 
over the inner layer at approximately the 
Same pitch then Winding over said second 
layer a reinforcing element under a tension 
stificient to pirtily embed the Same in Said 
second layer, and finaly Winding an outer 
layer strip over the other twolayers. 

18. The method of constructing multi-ply 
tubing which consists in Windling an inner 
layer strip upon a Imandrel at a predeter 
mined pitch, then Winding a second layer. 
over the inner layer at approximately the 
Same pitch, then winding over Said second 
layer, a plurality of reinforcing elements 
under a tension suficient to partially embed 
the Same in said second layer, and at a pitch 
diferent from the pitch of said layers, and 
finally winding an outer layer strip over 
the other two layers. 

19. A tube comprising an inner Wal spi 

60 

65 

70 

75 

rally Wound fibrous 1material surrounded by , a body of spirally wound relatively sof 
Imaterial with a reinforcing element par 
tially embedded therein spirally extending 
around the Same at an acute pitch, and an 
outer layer of.spirally vound fibrous ma 
terial. - - 

20. A tube comprising an inner Wallspi 
rally wound fibrous material surrounded by. 
a body of spirally wound relatively soft 
Imaterial with a plurality of substantially 
parallel reinforcing elements partially em 
bedded therein spirally extending around 
the same at an acute pitch, and an.outer 
layer of spirally woundifibrous material. 

21. A tube comprising an inner Wal, spi 
rally wound fibrous Imaterial surrounded by 
a body of spirally wound Irelatively soft 
Imaterial with a, Wire partially embedded 
therein spirally extending around the same 
at an acute pitch, and an outer.layer of 
spirally wound fibrous Imaterial. 

22. A tube comprising an inner Wall spi 
rally Wound fibrous Imaterial surrounded by 
Imaterial witi a plurality of substamitially 
parallel wires partialy embedded therein 
aoute pigh, and an oter layer of spiraly 
wound fibrous, Imaterial. - 
In testimony Whereof I have heretInto set). 

my hand on this 5th day of IDecember, A.D?, 
1917. - . 

- WILILIAMI IB. IRIENIN. 
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a body of spirally wound Irelatively soft 
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