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lateral pressure in tubes, against the collaps 
ing of tubes when a vacuum is formed with 
in the tubes, and against abrasion of tubes, 
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Figure 1 is a view of our improved casing. 
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To all, whom it may concern. 
Be it known that we, ROBERT KELSO and 

MORRIS ROSENBAUM, citizens of the United 
States, and residents of Philadelphia, Pennsyl 
vania, have invented certain Improvements 
in Flexible Metallic Sheathing for Tubes, 
Ropes, &c., (for which we have obtained Let 
ters Patent in Canada, No. 57,045, dated Au 
gust 14, 1897; in Austria, No.47/1,548, dated 
March 29, 1897; in France,No. 267,417, dated 
May 29, 1897, and in Belgium, No. 127,330, 
dated April 1, 1897,) of which the following 
is a specification. 
The object of our invention is to provide a 

flexible metallic sheathing or casing for flexi 
ble tubes, &c., in order to increase the strength 
of the article incased either against tensile 
strains in the case of tubes or ropes, against 

ropes, &c. 
A further object of our invention is to pro 

vide a coupling for ropes or tubes, as fully 
described hereinafter. w 

Réferring to the accompanying drawings, 

Fig. 2 is a transverse sectional view. Fig. 3 
is a view showing the method of applying the 
sheathing to the article to be incased. 

outside of a rubber hose. Fig. 5 is a view 
showing the casing applied to the inside of a 
rubber hose. Fig. 6 is a view showing the 
Casing applied to a rope. 
showing the method of applying the sheath 
ing in splicing ropes so as to form a coupling. 
Fig. 8 is a view showing the sheathing applied 
as a tube-coupling. . . . . 
In the manufacture of our improved casing 

A We take a number of ends of tempered flat 
Steel Wire C, preferably galvanized to prevent 
corrosion, and braid this wire to tubular form, 
as shown in Figs. 1 and 2, the mesh being de 
termined during the process of braiding, and 
We preferably braid the tubes to be applied 
to objects from one-half an inch to three 
inches of one diameter, and by changing the 
pitch of the wires we may increase or dimin 
ish the size of the mesh. By placing a tor 

Fig. 
4 is a view showing the casing applied to the 

Fig. 7 is a view 

sional strain on the tube after it is made the 
diameter Will be decreased, and by placing a 
compressing strain on the end of the tube the 
diameter Will be increased. - 
The article, as shown in Figs. 1 and 2, is 

itself a complete article of manufacture and 
is now sold by us to be applied to tubing, 
rope, &c., in any length required, and we 
usually wrap the sheathing upon reels hold 
ing one thousand feet, and this sheathing can 
be cut off in lengths as required. 
To apply the sheathing A to a rubber or 

| other hose B, we cut the sheathing the proper 
length, compress it longitudinally, so as to 
increase its diameter in order that it may be 
slipped readily over the hose to be incased, 
and after it is in position one end of the 
sheathing is secured to the hose or other tub 
ing in any suitable manner, preferably by 
Wrapping fine Soft Wire around the sheathing 
and tube, so as to tightly bind the sheathing 
to the tube, as shown in Fig. 3. 
ing is then drawn down upon the hose, either 

The sheath 

through the hands or by means of a tool, so 
that its length. Will be increased, and conse 
quently its diameter decreased, until it fits 
perfectly tight upon the hose, as shown in 
Fig. 4, after which the free end is secured to 
the end of the hose by a wire or other fasten 
ing in the same manner as the opposite end 
was secured. The sheathing is thus secured 
to the hose or other flexible article at sepa 
rated points of attachment and is free to ex 
pand and contract between said points of at 
tachment when the said article is bent. 
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Where an ordinary hose-coupling C is used, 
the clamp for securing the hose to the coup 
ling may be applied over the sheathing, so as 
to hold the sheathing firmly to the tube and 
the tube to the coupling. - . 
In incasing tubes with couplings attached 

Such, for instance, as the tubes of air-brake 
mechanism of railway-cars-all that is neces 
sary is to longitudinally contract the sheath 
ing, so that it will readily slip over the head 
of the coupling, as well as over the hose, after 
Which it is fastened at one end and drawn 
out until it binds tightly upon the hose, and 
then fastened tightly at the opposite end 
either by a clamp or other means of fastening, 
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We have submitted hose incased with our 
improved sheathing to severe tests, and it 
has Withstood pressures up to one thousand 
pounds to the Square inch. 
The flat Wire presents a sufficient surface 

to prevent the cutting of the tube by the wire, 
and the braiding is open sufficiently to allow 
the tube the same free movement as if the 
sheathing was not applied. Furthermore, a 
tube with the casing applied will not buckle 
or kink and in time crack, as will the tube 
not provided with a casing. 

Ill Fig. 5 We have shown the sheathing A 
applied to the inside of a tube IB' instead of 
the outside where it is wished to resist atmos 
pheric pressures, and in order to apply the 
sheathing to the tube we stretch the sheath 
ing So that the diameter is less than the in 
ternal diameter of the tube. We then slip 
the sheathing into the tube and increase its 
diameter by longitudinal compression until it 
fits tightly against the tube, when it is fas 
tened at each end. 

Fig. G is a view illustrating the sheathing 
A applied to a rope D, and may be either ap 
plied to ordinary ?iber rope or wire rope. By 
applying this slueathing to the rope we find 
that the strength is natelially increased, the 
strands are confined closely together, thus 
preventing fraying, and, furthermore, when 
the rope is used in a winding-drum, for in 
Stance, the sheathing prevents cha?ing. 
The sheathing being braided allows for the 

free colatraction of the l'ope when wet and ex 
pansion of the rope when dry, and it will al 
low the rope to swell, yet will keep it taut, at 
all times, the flat surface of the wire prevent 
ing cutting, the same as described above in 
connection with the rubber hose. 
We may use the tube as a means of coup 

ling together two pieces of rope or two sec 
tions of hose. For instance, as shown in Fig. 
7, Some of the sti'ands of One section of rope 
may be cut back some distance from the end 
of the Section and some of the Strands of the 
other section may also be cut back of the end 
and the loose stiands twisted together, so as 
to form a joint of an even diameter without 
lesorting to the Ordinary method of splicing. 
Previous to joining the ends of the rope to 
gether our in proved sheathing is slipped over 
One section, so that when the sections are 
Wrapped together by drawing the sheathing 
Over the joint and pulling it out, so that it 
will bind tightly upon the rope, and securing 
it to tie rope at the ends we are enabled to 
tightly bind the uncut strands of rope to 
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gether, and the more strain that is placed 
upon the rope the tighter the strands will bind, 
so that we not only rely upon the tensile 
strength of the sheathing, but also upon its 
quality to hold the strands of rope in fric 
tional contact. 

IIose or tubing may be coupled in the man 
ner shown in Fig. S by inserting in the ends 
of the two sections to be joined a tubular 
coupling-section, and by slipping a shout Sec 
tion of Our improved sheathing over the tubes 
at the joint and stretching it, so as to tightly 
grasp the tubes at the joint, We are enabled 
to make a joint that is strong and which will 
withstand more than the ordinary pressures. 

It will be understood that if it is wished the 
tube with the sheathing may be inclosed in 
an oute casing of flexible material, although 
we have found that by galvanizing the wire 
corrosion is prevented and the inclosing cas 
ing may be dispensed with. 
We prefer to use a flat, wire, because it can 

be used without any such tendency to cut into 
the article to which it is applied as may in 
Some cases exist, where a round wire is used; 
but a round wire may be used in Some cases, 
and it will be understood that we do not limit, 
ourselves to a flat, wire. 
We claim as our invention 
1. The combination of a flexible article, such 

as a hose, rope, &c., a sheathing composed of a 
series of flat wires braided or interlaced, said 
sheathing being secured to the finished ?lexi 
ble article at separated points of attachment, 
and being free to expand and contract be 
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tween said points of attachment when the . 
flexible article is bent, substantially as de 
Scribed. m 

2. The combination of a finished tube, a 
sheathing made of a series of flat wires braided 
into the form of a tube, said sheathing being 
slipped Over the finished tube so as to snugly 
fit thereon, with means for securing the wires 
forming the sheathing to the tube at separated 
points of attachment, so that the wires will 
have free movement between the points of at 
tachment, when the tube is bent, substantially 
as described. 

In testimony whereof we have signed our 
names to this specification in the presence of 
two Subscribing witnesses. 

ROBERT IXELSO. 
VOIRRS IROSENIAT, N. 

Witnesses: 
CIIAS. I. 3 ANNAT), 
WWJ LL. A. 3 AIR. 

95 

OO 

  


