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'UNITED STATES

Re. 19,865

PATENT OFFICE

‘ 19,865
HOSE COUPLING
Joseph Peter Eastman, Manitowos, Wis.
Original No. 1,969,548, dated Allz'lut 7, 1934, Serial
Application

No. 484,048,

September

24, 1
forrei-uemyn 1935, smNo.zs,m
17 Claims. (Cl. 285—84)

This invention relates to hose clamps or con-
nections and to the method of clamping the end
of a hose.

Objects of this invention are to provide a con-
nection for a hose which will not blow off, even
under high pressure, and which will not permit
leakage.

Further objects are to provide a connection
which secures two grips upon the end of the hose,
one grip engaging the strongest portion of the
hose, and the other grip engaging the outer por-
tion of the hose.

More specifically, objects of this invention are
to provide a novel means of securing a connec-
tion to the end of a hose provided with & wire
shell, forming an internal reinforcement, in such
a manner that the connection grips the wire shell
as well as the hose body and thus secures the ut~
most strength of grip, thereby permitting the hose
to be used safely with very high internal pres-
sures without danger of blowing off the connec-
tion or of causing a leak to form adjacent the
connection.

Further objects are to provide a novel method
of securing a connection to the end of a hose
provided with a reinforcing shell, such method
contemplating not only gripping the hose body
but also providing a way of gripping the rein-
forcing shell, and further providing a. means for
forming an internal neck ring which tightly grips
the reinforcing shell of the hose.

Further objects are to provide a novel way of
preparing the end of a hose having an inter-
mediate reinforcing shell so that the reinforcing
shell may be engaged by a surrounding fitting
placed over the end of the hose.

Further objects are to provide a novel form of
hose connection and a method of forming the
same which, when applied, has an internal neck
ring formed by the connection and produced by
forcing the connection endwise through a die.

A further object is to provide a hose connection
which has a flare, taper, or enlargement inter-
mediate its ends which may be external or in-
ternal or both, and which when the connection is

applied to a hose and clamped in place, may be

utilized to form an internal ring or neck ring.

Further objects are to provide a hose connec-
tion which has an upper flare which provides a
coastruction that avoids any danger of breaking
or shearing during contraction, and permits the
contraction to extend upwardly as close to the
end of the coupling as desired.

Further cobjects are to provide a hose connec-
tion that is so constructed that the excess ma-

terial of the hose is allowed to escape, and which
will compensate for any slight differences that-
may exist during manufacture.

Embodiments of the invention are shown in the
accompanying drawings, in which:

5
Figure 1 is a view showing the connection and

prepared hose about to be assembled, such view
showing the connection partly in section.
Figure 2 is & view corresponding to Figure 1
showing the hose assembled within the connec-
tionandshowlngthepartsinpositiontobe
pressed through the die.
Figure 3 is a view corresponding to Figure 2

showing the parts after contraction with the con-

nection still in the die.

Figure 4 is a view corresponding to Figure 1
showing a further form of the invention, such
view showing the connection in section and the
prepared hose about to be assembled on the con-
nection.

Figure 5 is a view corresponding to Figure 4
showing the connection contracted with, the parts
still within the die.

Figure 6 is a view of a further form showing a
different type of connection and a different type
of hose which may be used therewith.

Figure 7 shows the form of Figure 6 after con-
traction and while the parts are still in the die.

Figure 8 is a view of a still further form of
connection showing the hose about to be as-
sembled thereon.

mmesisavleweorrespondlngtommrea

- showing the parts after contraction and while the

connection is still within the die.

In the description and in the ‘claims the dif-
ferent parts of the connection. will be referred
to as the upper, middle, and lower parts. The
drawings show the connection in a vertical posi-
tion to correspond to this terminology, but it is
to be distinctly understood that this terminology
is used solely to secure clearness and precision
in defining the parts, as it is obvious that the
connection is used in horizontal, vertical, or in-
verted positions.

Referring to Flgures 1, 2, and 3, it will be seen
that the connection comprises a metal sleeve or

_ member which has a head or body portion

which may be provided with male or female
portions, a female threaded portion 2 being shown
by way of illustration. The body portion | is
preferably of a diameter indicated by the ref-
erence character A in Figure 1. This body por-
tion | will be referred to as the upper portion.
The connection extends downwardly and is bored
out to a diameter indicated by the reference char-
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acter B and is provided with right hand threads.
This threaded upper bore is indicated by the
reference character 3.

The connection is provided with a lower bore
4 which is provided preferably with left hand
threads and is of a diameter thdicated by the
reference character C in Figure 1. The lower
bore, it will be noted from Pigure 1, is of a
Iarger dlameter than the upper bore 8. The two
bores are joined by a conical portion or inter-
nal flare 8.

The outer portion of the connection is pro-
vided with an intermediate or mid-flare 8. It is
to be noted that the conical inner bore § and the
outer tapered portion 6 are not parallel, as
shown in the form illustrated in Figures 1 and 3,
although it is obvious that they could be made
parallel without departing from the invention in
its broadest aspects. However, it is preferable
to form them as indicated in Figure 1, so that
a somewhat triangular cross section of metal is
provided at this point. The lower portion of the
connection is provided with a cylindrical outer
surface 7, as may be most clearly seen in Figures
1 and 2.

The connection is provided with a tubular cen-
tral insert 8 which is preferably screw threaded
into the upper portion or body portion, as shown.
This tubular insert may be approximately or
sushtly greater than the internal diameter of the

'I’he hose 9 is preferably of the high pressure
type and preferably is provided with a woven
outer covering indicated at 10 in Figure 1.
It is also provided with a braided wire reinforcing
portion {1, which is most clearly shown in the
sectional portions of the hose in Figures 1 and
3. In the construction of these hoses, a rubber
body portion (2 encloses the reinforcing metallic

40 braided wires 11, as shown in Flgure 3, and the

cotton or other outer fabric covering completely
surrounds the body portion of the hose.

In practicing this invention, the hose is stepped
or, in other words, provided with a reduced end
18, cylindrical in contour and of a material
length. I{ is preferable to provide a tapered or
conical or beveled portion {4 which joins the two
cylindrical portions 9 and I3 of the hose. -

One way in which the stepped end of the hose
may be formed is as follows:—The end of the
hose is placed upon & mandrel and is ground
down to form the cylindrical reduced portion or
stepped portion 13 and the beveled or conical
portion (4. This method of forming the end
of the hose has been found to provide the utmost
accuracy in properly shaping the hose. It is
to be noted from Figure 1 that the external diam-

eter of the portion 13 is slightly greater than

the bore B and that a small film of rubber is left
over the braided reinforcing wires 1. It isalso
to be noted that the fabric covering or other
reinforcing outer covering 10 extends up to the
edge of the beveled portion 14.

It is, of course, within the province of this
invention to provide additional reinforcing
means in the hose, for instance, cotton braiding
may supplement the wire braiding {1, it de-
gired. It is, of course, within the province of
this invention to omit the fabric outer covering
{0, if desired.

After the hose has been prepared, as described

above, it is next assembled, as shown in Pigure
2, by forcing the hose into the connection. It

is preferable to provide a clamp, not shown, for
18 the hose s0 as to ald in its rotation as it fits

10,868

tightly within the upper bore 3 of the connec-
tion. It is actually screwed into place until it
occupies the position shown in Figure 2. It is to
be noted that the lower bore 4, which is pro-
vided with threads reversely arranged to the
threads of the upper bore, is of such a diameter,
as indicated by the reference character C, that
it is greater than the outer diameter A of the
hose, and consequently the hose does not touch
the threads of the lower bore 4 during this as-
sembling or inserting of the hose.

The diameter D of the die Is indicated in both
Figures 1 and 2, and it will be seen that such
diameter 13 greater than the diameter of the up-
per end of the fitting or connection.

After the parts are assembled, as indicated
in Figure 2, the hose is passed through the die

18, see Figure 2, with the lower end of the con-

nection engaging the slanting portion or conical
portion 16 of the die. The lower portion of the
die is cylindrical as indicated at (7. This die
may be a split die or a one-plece die, as de-
sired, or as found most expedient.

When the parts are in the position shown in

Fgure 2, the connection is forced downwardly

through the die. The parts may be pressed or
forced completely through the die, if desired, and
this is the preferred practice, that is to say, forc-
ing them completely through the die.

From Figure 3 it will be seen that the upper 3

end or body portion 1 of the connection i1s not
contracted in this form of the invention, and
also, it will be seen that this portion clears the
die,

During the contracting operation the triangu-
lar portion formed between the conical inner bore
§ and the conical outer surface 6 moves inward-
ly and forms an inwardly extending ring or neck
ring, as indicated at 18, which forms a con-

tracted portion internally of the connection.’

The connection slightly elongates during this
process. The teeth of the upper bore 3 bite into
the braided wire reinforcing intermediate sheath
f], thereby securing a very firm grip on this
braided wire reinforcing sheath. The neck ring
binds more tightly than the other portion of the
teeth in the upper bore, as shown in Figure 3,
and forms a contracted portion. The lower por-
tion 7 is contracted and thus firmly binds the
body portion of the hose, and if the hose is cov-
ered with a fabric sheath of woven material or

-other similar material, it securely anchors this

outer sheath of the hose and thus, by gripping
the outer covering, prevents the likelihood of the
breaking of the hose at this point.

However, it is to be noted particularly that
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by means of this invention the reinforcing -

braided wires are firmly engaged by the coupling,
and as these wires furnish the major strength
of the hose, it is apparent that the maximum
grip upon the firmest portion of the hose is se-
cured by this construction.

It is to be noted, also, that the contraction
starts at the lower end of the connection and
thus prevents the flowing of the rubber outward-
ly from the connection.

In the form of the invention shown in Fig-
ures 4 and 5, the same inventive idea is fol-
lowed. However, in this form of the invention
the connection comprises an upper or body por-
tion 19 which is of slightly less diameter than
the intermediate, cylindrical portion 20. Pref-
erably these parts are connected by a slight
bevel 21, as shown. The lower portion of the con-
nection is provided with an enlarged cylindrical
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part or lower member 22, and a beveled or coni-
cal surface 28 joins the cylindrical parts 20 and
22, as shown.

This connection is provided with an upper bore
24 which is equipped with right hand threads
forming teeth, as indicated, and with a lower,
larger bore 28 provided with
forming teeth, as shown in Figure 4.

tion. The annular rings, however, are preferred.
It is to be noted that the construction thus
far given is very similar to that shown in Fig-

“ure 1. However, the diameter of the interme-
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diate portion 20 is slightly larger than the di-
ameter of the die which, for convenience, is in-
dicated at E in PFlgure 4. The connection is
provided with a tubular, centrally arranged in-
sert 27, as previously described. If desired, this
insert may be provided with barbs or rings, as
indicated by the reference character 28, although
the insert could be made smooth without depart-
ing from the spirit of this invention.

The hose is stepped, as previously described,
to provide a reduced, cylindrical end 29 of ma-
terial length which is preferably connected with
the cylindrical body portion 38 of the hose by
means of the tapered portiom 3{, as previously
described.

The invention, however, shown in Figures 4
and 5, differs from that previously described in
other particulars. For example, the upper ehd
of the upper bore 24 is provided with a conickl

portion or upper flare 32 and the body portion-
of the connection is provided with an overflow

hole 33 for the displaced rubber, which will be
hereinafter described.

The parts are assembled, as previously de-
seribed. It is to be noted that the diameter of
the cylindrical, reduced portion 29 of the hose
is greater than the internal diameter P of the
upper bore 24, as indicated in Figure 4. PFur-
ther, the diameter G of the hose is less than the

_diameter H of the lower bore 28 of the connec-

tion.
After the parts are assembled, as previously de-

_scribed in connection with Figures 1 to 3, the con-"
nection is forced through the die 34, such die

being provided with a conical portion 35 and a
cylindrical portion 38, as previously described.

During the contracting operation any displaced
rubber can find its way into the conical recess 32
and any excess rubber can be discharged through
the opening 383.

During the contracting operation it is a'so to

be noted that the intermediate portion 29 of the
connection is contracted as well as the lower por-
tion 22.  The conical bore or portion 32 prevents
shearing of the material and permits the upper
portion to be contracted without'excessive stresses
being imposed upon the metal. ‘This contraction
of the upper portion forces the teeth into engage-
ment with the wire braiding 37 of the hose and
also forms a neck ring or'more greatly contracted
portion, indicated generally at 38, which also
firmly engages the braided wires.

In the form of the invention shown in Figures
6 and 17, a different type of connection and a dif-
ferent type of hose are employed. This connec-
tion is a cylindrical member, as indicated at 39,
and is provided with an upper bore 48 which is
equipped with left hand threads and a lower, en-
larged bore 41 which Is equipped with right band

threads, thus providing teeth, as previously de-
scribed. It is preferable to provide an interme-
diate bore 42 free from teeth and of a size ap-
proximately that of the outer diameter of the hose
43. This hose 43 is of greater diameter than the
diameter of the upper bare 48, as shown in Figure
6, and it is preferable to use a hose provided with
a metal core 44, so that this core acts somewhat
like the insert of the previously described forms
and prevents collapsing of the hose. It is ob-
vious, however, that an insert could be used with
the connection shown in Figure 6 and a different
type of hose could be employed, if s0 desired.
‘With this form of the invention the dic takes a
different shape from that previously described.
The die is indicated in Figure 7 by the reference
character 48, and it is provided with a lower cy-
lindrical portion 48 joining an upper cylindrical

- portion 47 of larger diameter by means of a bev-

eled portion 48. ‘The upper portion of the die is
beveled, as indicated at 48. In thise case the con-
nection is not pressed completely through the die.
It is pressed into the position shown so that the
contraction stops short of the upper end of the
upper bore 40. The intermediate portion 42 stops
at approximately the beveled portion 48 of the die
and is contracted, as shown by the reference char-
acter 42’ in Pigure 7. ‘This contracting of the in-
termediate portion rocks the lower corners in-
wardly and forms a neck ring 50’ which extends
inwardly a greater distance than any other por-
tion of the connection.

It is obvious that other means could be em-
ployed for forming this neck ring. For example,
as shown in Figures 8 and 9, the connection may
consist of a member 50 which is cylindrical
throughout its major portion, but which is pro-
vided with an enlarged annular infermediate part
§i. The internal bore of the connection is of
uniform diameter throughout, as indicated at §2,
and is provided with threads which form teeth, as
previously described. The bore is of lesser diame-
ter than the external diameter of the hose 53,
such hose being either plain or provided with a
fabric woven outer sheath $4 and being provided
with a bralded wire intermediate sheath §5.

‘The connection is provided with a centrally ar-
ranged, tubular insert 56 as previoucly described.

The hose is assembled, as has been previously
stated, by screwing it into place. Thereafter the
connection is forced into a die 51, see Figure 9,
which is provided with a cylindrical portion 58
and a conical upper portion 59. The contraction
stops below the upper end of the inner bore 52, as
shown in Figure 9. The annular enlargement §t
is forced inwardly, thereby forcing the metal of
the connection inwardly and forming a neck ring
or contracted ring !ndicated generally at 69.

It is to be distinctly understood that the paris
of the different tyres of connections may be in-
terchanged as desired, that the threads may be
single or double, that the intermediate portions
as shown in Figures 1 and 6 may be provided with
annular rings cut therein or as previously de-
scribed, and that other changes could be made
from the precise disclosure in the drawings with-
out depariing from the spirit of this invent'on.

It is to be distinctly noted that although the
conical connecting portion between the reducad
cylindrical end and the body portion of the hose
is preferred, that nevertheless this conical por-
tion could be omitted and a more or less abrurt
shoulder formed at this point. The correspond-
ing connections would, of course, be similarly
changed. .
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This connection and the stepped hose are in-
tended primarily for high pressure, and it will be
seen that the hose is very firmly secured to the
connection and that there is substantially no
chance of the hose blowing from the connection
or of a leak occurring. ' :

It is to be particularly noted that by stepping
the hose as indicated, the braided reinforcing
wires are actually gripped by the internal teeth
of the connection and thus an extremely strong
grip is secured. -

While it is preferred to use a metal insert car-
ried by the connection itself, it is nevertheless to
be understood that the metal core within the
hose, if sufficiently strong, can be looked upon as
an insert to prevent collapse of the hose from the
contraction of the connection. ,

It will be seen further that this invention pro-
vides a connection for hose which will not blow
off and which will not permit leakage even under
the strain of high internal pressure.

It is also to be noted that this invention is
particularly applicable to hose in which braided
wire supplies the chief strength; and this inven-
tion provides means for getting, in effect, two
grips or what may be described as a two-step grip
on the hose—one grip directly on the wires below
the outer surface of the hose and the other grip
upon the outer surface.

It is to be distinctly understood that the rein-
forcing sheath may be single or it may be double
as shown in the drawings. -

Although the invention has been described in
considerable detail, it is to be understood that
such description is intended as illustra‘ive rather
than limiting, as the invention may be variously
embodied and is to be interpreted as claimed.

Some features described hereinabove and
shown in the drawings may be summarized or
emphasized as follows: '

Referring first to said lower portion 7 of the
sleeve, Fig. 1, which portion may be referred to as
the “skirt.” The following features are to be
noted:

The concept or main idea of the skirt is as
follows: An intense grip near the end of the hose,
and a lesser grip further back, such lesser grip
protecting the soft outer covering, while the
intense grip extends its influence to the wire
braiding or other reinforcement. The construc-
tion which makes it possible to reach further into
the center of the coupling, and thus to exert the
said more intense grip, is what may be called the
“two bore” construction, that is, the fact that the
bore in the upper portion of the sleeve is smaller
than that of the lower portion.

As an ald in the aforesaid matter, the “stepping
down” of the hose, for a distance equal to ap-
proximately half the length of the sleeve of the
coupling, is resorted to.

- It will be noted that, after contraction, the bore
of the lower portion of the sleeve is greater than
that of a part at least of the upper portion.

Similarly it will be noted that a portion at
least of the upper portion of the sleeve has a
greater thickness of side wall than the lower
portion has. '

It will be noted also, that the length of the
“skirt” is substantial, being sufficient to protect
the upper edge |4 of the outer covering of the
hose, that is, the “step” in the hose, and to pro-
tect also a fair portion of the length of the outer
covering below the step. ,

Also it will be noted that, in the preferred
form, the external diameter of the skirt, after

19,865 .

contraction, is the same as that of the upper por-
tion of the sleeve,

Also it will be noted that the coupling, before
contraction, may be described as “bell-mouthed.”
That is, its external shape conforms, to some
extent, to its internal shape, said internal shape
having the two bores aforesaid, to conveniently
receive the “stepped” end of the hose.

ing now to those features of construction
which refer to what is herein called the “neck-
ring”, the following features are to be noted:

The broad concept of the ring neck is as fol-
lows: An external ring is converted Into an in-
ternal one by pushing the coupling through a
circular die. ' This broad concept is well shown in
the modification which is illustrated by Figs. 8
and 9. That is to say, the modification’ shown in
Figs. 8 and 9 is the simplest and most basic form
of the “ring-neck?” idea.

- The concept of the preferred form is the same

as that of the broad form, with the limitation

added that the external ring is wedge-shaped in
cross-section, and that the annular wedge thus
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formed is pressed inward by the die with what -

may be called a swinging movement, the bottom
of the wedge moving inward while the point of
the wedge remains almost stationary.

The movement just described, apart from its
other advantages, has an advantage in manu-
facture, namely, that no sideway boring out of
the upper part of the sleeve is necessary. That
is to say, a tool, which moves in axial direction
only, can bore the whole of the sleeve of the
coupling. .

I claim:—

1. A hose connection comprising a body por-
tion having a sleeve projecting therefrom, said

sleeve having an upper bore and a lower bore of -

different diameters, and said body portion having
a conical recess joining the upper end of the
upper bore, said conical recess forming an over-
flow space for the material of the hose, and act-
ing as a stop for the end of the hose.

2. A connection for a hose end, said connection

comprising a body portion and a sleeve projecting
therefrom and adapted to be contracted upon the
end of a hose, said connection having an over-
flow hole for the surplus material of the hose
during contraction. )
. 3. A hose clamp comprising an end wall and
& sleeve projecting therefrom, said sleeve being
adapted to recelve the end of a hose and to be
contracted to grip the same, said sleeve, having
in the course of its length a portion which forms
a ring substantially triangular in section, having
two Internal annular faces and one external an-
nular face, sald two inward faces being, before
contraction, one of them generally cylindrical
and the other non-cylindrical, and being, after
contraction, both substantially conical, meeting
in an inwardly projecting annular ridge, which
bites into the substance of the hose.

4. A hode clamp comprising an end wall and
a sleeve projecting therefrom, said sleeve being
adapted to receive the end of a hose and to be
contracted to grip the same, sald: sleeve, before
contraction, comprising, externally, two portions
of different diameters joined by an externally ta-
pered portion, and, internally, two bores of differ-
ent infernal diameters, joined by an internally
tapered portion, said internal taper being steeper
than said external taper, whereby a ring substan-
tiglly triangular in section is formed in .the
course of the length of sald sleeve after said

. Bleeve has been contracted,
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snugly around said stepped end
after contraction, the lower
being of less internal
than that of said lower portion, where-
eeve is

part at least of said portion of
smaller diameter than upon the
other portion. ) ‘

6. A hose coupling comprising an end wall and
a sleeve projecting therefrom, said sleeve being
adapted to receive the end of a hose and to be
contracted to permanently grip the same, said
sleeve, before contraction, having two portions
of different bores, that of larger bore being more
remote from the wall, and both bores becoming

and a lower portion, a part at least of said upper
poriion, before contraction, having its side wall
of greater thickness than the side wall of said
Iower portion, and, after contraction, said part
of sald upper portion being of less internal diam-
eter than said lower portion, said lower portion
being of substantial length, whereby it is adapted
to protect the outer covering of the hose.

8. A hose coupling comprising an end wall and
a sleeve projecting therefrom, said sleeve being
adapted to receive the end of a hose and to be
contracted to permanently grip the same, sald
sleeve having an upper portion, nearer said wall,
and a lower portion, said sleeve, before contrac-
tion, being internally bored with two bores, the
larger bore being in said lower portion, and being,
before contraction, of two different diameters ex-
ternally, the larger diameter being upon said
lower portion, and, after contraction, said sleeve
being cylindrical externally over both said por-
tions.

9. A hose coupling comprising an end wall and
a sleeve projecting therefrom, said sleeve being
adapted to receive the end of a hose and to be
permanently contracted to grip the same, said
sleeve, before contraction, having upon a por-
tion of its length a localized excess of external
metal, which external excess is, after contrac-
tion, replaced by an inwardly protruding localized
projection, existing where none existed before
contraction, due to said external excess having
been pressed inward, such inward projection pro-
truding into the substance of the hose to grip
the same,

10. A hose coupling comprising an end wall
and a sleeve projecting therefrom, said sleeve be-
ing adapted to receive the end of a hose and to
be contracted to grip the same, a substantial
portion of the length of said sleeve having, before
contraction, its internal bore parallel, and its
external diameter greater at its end further from

sald end wall than at its nearer end, said portion
having, after contraction, its external diameter
uniform, and its internal diameter less at its end
further from said end wall than at its nearer end.

11. A hose coupling comprising an end wall and
8 sleeve projecting therefrom, said sleeve being
adapted to receive the end of a hose and to be
contracted to grip the same, said sleeve having, in
the course of its length, a portion substantially
in the form of an annular wedge, the thick end

10

of said annular wedge being the end remote from -

said end wall, said annular wedge portion being,
before contraction, substantially cylindrical in-
ternally, and, after contraction, substantially con-
ical internally, said thick end thereof then con-
stituting an inwardly protruding ring biting into
the substance of the hose. -

12. A hose coupling adapted to receive the end
of a hose and to be permanently contracted to
grip the same, said coupling, before contraction,
having upon a portion of its length a localized ex-
cess of external metal, which external excess is,
after contraction, replaced by an inwardly pro-
truding localized projection, existing where none
existed before contraction, due to said external
excess having been pressed inward, suéh inward
projection protruding into the substance of the
hose to grip the same. .

13. A hose coupling comprising an end wall
and a sleeve projecting therefrom, said sleeve be-

diameter in such way that they together form
one continuous cylinder, as viewed externally.

14. In combination, a hose coupling
length of hose, said coupling being adapted to
permanently contracted inward upon
to grip the same, said hose having its
duced by the removal of its outer cov
substantial depth, and for a substan
tance, thereby forming two portions of different
diameters, a reduced portion and a thicker por-
tion, as viewed before such contraction, said cou~
pling comprising portions which, before contrac-

and said reduced portion of said hose, whereby a
minimum of contraction in diameters is needed,
in said portions of the coupling, to cause both
said two portions of the hose to be gripped, when
the coupling is contracted.

15. A hose coupling comprising an end wall and
& sleeve projecting downwardly therefrom, which
sleeve is to be permanently contracted on to the
end of a hose to grip the same, said sleeve com-
prising an upper portion, an intermediate, gen-
erally outwardly sloping portion, and a lower
portion, said three portions together forming a
continuous wall, said intermediate portion hav-
ing upon its inward face a substantially circum-
ferential inwardly projecting ridge, projecting
from said general outward slope of said inter-
mediate portion, the summit of said ridge being,
before such contraction, substantially at the same
distance from the axis of said sleeve as is the

;

E
¥

inward face of said upper portion, whereby as-

sembly of the hose end into said upper portion is
permitted, but, after said contraction, said sum-
mit being nearer said axis than is said wall, biting
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into the substance of the hose to grip the same. stepped by the removal of its outer covering

16. A hose connection for a flexible hose having.

a metallic, flexible reenforcing sheath inserted
within the substance of its wall, the end of said
hose being stripped substantially to the sheath, a
shell contracted upon and fitting around said
stripped end, and a circumferential inward pro-
Jection formed on the inside of said shell and
bedded into the substance of said hose and into
the reenforcement, said shell being, after con-
traction, cylindrical externally and being of the
same external diameter throughout the entire
external area adjacent said inward projection.
17. In combination, a hose coupling and a
length of hose, said coupling having a sleeve which

to a substantial depth, and for a substantial dis-
tance, thereby forming two portions of different
diameters, a stepped-down portion and a thicker
portion, as viewed before such contraction, there
+being provided in the coupling, around a portion
at least of the length of said stepped-down part

of the hose, metal in excess of what metal would

be needed to provide a sleeve of substantially uni-
form thickness of wall, throughout the length
of the sleeve, following the surface of the hose
as stepped, said excess metal serving to facilitate
said contracting when it is desired to press with
extra intensity upon a part at least of the length
of said stepped-down portion of the hose,

is to be permanently contracted inward upon the .

hose to grip the same, said hose having its end
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