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1. A length of hose of elastic material that recovers it !

shape readily for covering a coiled sectien of a cylindrical

helical compression spring with a progressive characteristic
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corresponding to 2 type in motor vehicles and similar machines;
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said length of hose comprising at least one terminating section
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having a smaller inside diameter than the diameter of a main

section of the hose, said main fiose section having a
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cylindrical shape; and an intermediate section between said .
terminal section and 8aid main section, said terminal section

communicating with said main section through said intermediate

section; said intermediate section tapering conically at least
on the inside of said intermediate section, said length of hose
covering only a predetermined coiled section of said helical

¢cottpression spring to prevent noise effects; said hose L /2
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preventing metal-to~-metal contact between individual coils; at
least one end of said helical compression spring having a
conically-shaped section and having a diameter that is smaller
than that of the remaining part of the spring so that said.
conically-shaped section reduces in diameter in direction
toward the spring end; said hose fitting against said
conically-shaped section and leaving free the spring ends to
prevent damage to said hose; said hose being drawn over
non-uniform parts of said spring and enclosing the surface of
said parts to prevent moisture penetration causing corrosion

and to prevent leaking out of anticorrosion agent and lubricant.

7. A length of hose of elastic material that recovers its
shape readily for coverin< a coiled section of a cylindrical
helical compression spring with a progressive characteristic
corresponding to a type in motor vehicles and similar machines;
said length of hose comprising at least one terminating section
having a smaller inside diameter than the diameter of a main
section of the hose, said main hose section having a
cylindrical shape; and an intermediate section between said
terminal section and said main section, said terminal section
communicating with said main section through said intermediate
section; said intermediate section tapering conically at least
orn the inside of said intermediate section, said length of hose
covering only a predetermined coiled section of said helical
compression spring to prevent noise effects; said hose

preventing metal-to-metal contact between individual coils; at

P

least one end of said helical compression spring having a
conically-shaped section and having a diameter that is smaller

than that of the remaining part 6f the spring so that said
.
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conically-shaped section zeduces in diameter that is smaller
than that of the remaining part of the spring so that said
conically-shaped section reduces in diameter in direction
tovard the spring end; said hose fitting against said
conically-shaped section aﬁd leaving free the spring ends to
prevent damage tc said hose; said hose being drawn over
non-uniform parts of said spring and enclosing the surface of
said parts to prevent moisture penetration causing corrosion
and to prevent leaking out of anticorrosion agent and
lubricant; said main section having two terminating sections,
each terminating section having a smaller inside diameter than
the diameter of said main section of the hose; said two
terminating sections having different inside diameters; said
length of hose having a constant outside diameter; said hose
being ecut through in the middle of the terminating section with I

the shorter inside diameter and in the middle of the main .
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section in two lengths of hose of predetermined extensions.
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Complete Specification for the invention entitled “A LENGTH OF '
) HOSE MADE FROM ELASTIC MATERIAL THAT READILY RECOVERS ITS SHAPE
¢ + AND METHOD OF MANUFACTURING IT". 3
The following statement is a full description of this inventien b

including the best method of performing it known to me:- e
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The invention concerns, first, a length of hose made out of
an elastic material that readily recovers its shape,
aspecially ihténded for covering the coiled section of a -
helical compression spring with a progressive characteristic
of the type employed in motor vehicles and similar machines,

and, second, a method of manufacturing it.

Helical compression springs are employed in the suspensions

of motor vehicles. . If the spring has a progressive charac-

teristic, at least one section of the rod that it is made out

of tapers conically near the end through at least one
winging, with the very end of the rod becoming cylindrical
again, although with a smaller cross-section. The tapered
sectian near the end of a helical compression spring of this
type is enclosed in an extruded hose of constant cross-
section to reduce noise and to protect the spring against
corrosion. A length of hose of this type is made out of an
elastic and readily recovering plastic, thermoplastic
polyurethane for example, and has a large enough cross-
section or inside diameter to allow it to be drawn loosely
over the tapered section, with its initial section resting
tight against the larger or regular cross-section of the
spring rod due to the elasticity of the plastic and secured
at that point. The other end of the hose~1ike«cover is

¢losed. Before a length of hose of this type tan be drawn
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over the spring, a liquid anticorrosion agent and lubricant is

injected into the hose to facilitate drewing it over the spring

and to extensively prevent corrosion of the tapered section of

the spring surrounded by the hose. Aside from the necessity of

the additional operation of closing off one end of the hose,

the welded-together end of a length of hose of this type, which

is relatively loose in the vicinity of the reduced spring-rod

cross-section is likely to become damaged as the result of

outside events and allow the liquid it contains to leak out and

admit moisture, dirt, etc. It is in particular the desirable N

protection against corrosion that is accordingly lost.
ceeess This object is attained in accordance with the invention
vees” by providing a length of hose of elastic material that recovers
it shape readily for covering a coiled section of a cylindrical
seee helical compression spring with a progressive characteristic
o corresponding to a type in motor vehicles and similar machines;

said length of hose comprising at least one terminating section

having a smaller inside diameter than the diameter of a main

section of the hose, said main hose section having a

cylindrical shape; and an intermediate section between said

reas’ terminal section and said main section, said terminal section

"“G’ communicating with said main section through said intermediate i

E'JLt section; said intermediate section tapering conically at least §

e orn the inside of said intermediate section, said length of hose '
]
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covering only a predetermined coiled section of said helical

.

compression spring to prevent noise effects; said hose by
preventing metal-to-metal contact between individual coils,; at £

least one end of sdaid helical compression spring having a . k .
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conically-shaped section and having a diameter that is smaller
than that of the remaining part of the spring so that said
conically-shaped section reduces in diameter in direction
toward the spring end; said hose fitting against said
conically-shaped section and leaving free the spring ends to
prevent damage to said hose; said hose being drawn over
non-uniform parts of said spring and enclosing the surface of
said parts to prevent moisture penetration causing corrosion

and to prevent leaking out of anticorrosion agent and lubricant.
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A length of hose of this type can easily be drawn over a
helical compression spring with a progressive characteristic
and a conically tapering section at the end. The terminating
section of the length of hose that has a shorter inside
diameter will also rest tight against the spring. The
previously necessary welding operation can be eliminated.
Since the end of the spring projects out of the length of
hose to a prescribed extent, the hose will be difficult to
damage, and the anticorrosion agent and lubricant will not

leak out, maintaining the life of the hose.

Further characteristics of the length of hose in accordance

with the invention are recited in Claims 2 through S.

A length of hose of the same shape can,
however, also be obtained in that the speed of the drawing
mechanism is maintained constant while the raté of extrusion
is decreased, briefly maintained, and then increased to its:
original level. It is also possible to briefly decrease the
rate of extrusion while the speed of the drawing mechanism is
briefly increased. The section of hose that is a hollow
cylinder with a smaller cross-section and the section of hose
with the regular cross-section can then be completely or

partly cut through, leaving lengths of hose with at least one

terminating section that has a shorter inside diameter.
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Further characteristics of the method in accordance with the

invention are recited in Claims 9 through 16.

various embodiments of the invention will now be specified

with reference to the drawing.

Figure 1 is a section through a length of hose in accordance

with the invention,

Figure 2 is a section through another embodiment of a length

of hose in accordance with the invention, and

Figure 3 is a view of a hose from which lengths like that

illustrated in Figure 1 can be cut.

Figure 1 illustrates a length 1 of hose with a wall ap-
proximately 2 mm thick made out of a thermoplastic polyure-
thane. The length of hose has a section 2 in the form of a
hollow cylinder with an inside diameter of approximately 12.1
mm. Adjoining section 2 is an intermediate section 3 that
tapers conically along length 1 of hose and merges into a
terminating section 4 with a smaller cross-section or

shorter inside diameter of 9.6 mm for example. Length 1, of
hose can be drawn over a helical comptession spring with a
progressive characteristic and a diameter of approximately

13.5 mm that decreases at the end to approximately 11.0 mm.
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The cylindrical section 2 and the terminating section 4 of

length 1 of hose rest tight against the rod that the spring
is made out of, especially because of the elasticity of the
hose, and ensure that any anticorrosion agent and lubricant
inside the hose will not leak out and that any moisture and

dirt outside the hose will not enter it.

The length 5 of hose illustrated in Figure 2 differs from the
length 1 of hose illustrated in Figure 1 in that it has two
intermediate sections 3, each adjoining one end of a regular
section 6, that merge into terminating sections 4 and 4a,
which have a shorter inside diameter. The terminating

section 4a of length 5 of hose rests tight against the
regular cross-section of the-spring rod and terminating

section 4 rests against its smaller cross-section.

The length 1 of hose illustrated in Figure 1 is manufactured
out of the extruded hose 7 illustrated in Figure 3. Hose 7
emerges continuously in a plastic state from an extruder, is

cooled to a prescribed temperature over a very short path, in

-
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a water bath for example, and is immediately intercepted by a
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drawing mechanism, a double or triple creeper belt for
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example, and continuously removed. These mechanisms are not
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illustrated. The drawing mechanism is usually also accom-

>
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modated in a water bath, in which hose 7 can be cooled down 1

to its final temperature.




N R

The speed of the drawing mechanism is precisely adjusted to
the rate at which hose 7 emerges from the extruder. The
speed of the drawing mechanism is increased, not suddenly
but along a prescribed length of hose 7, producing an
intermediate section 3 at the end of the hose that tapers
conically longitudinally. As soon as the speed of the
drawing mechanism at*ains its prescribed level, it is
maintained constant over a prescribed distance or prescribed
length of hose 7, producing a terminating section 4 with a
smaller cross-secticﬂ or shorter inside diameter. Once
terminating section 4 is as long as necessary, the rate of
the drawing mechanism is decreased to its original level,
again not suddenly but over a prescribed length of the hose,
producing a conically expanding intermediate section 3 that
is followed by a section of the original cross-section. Once

hose 7 has been cooled down to its final temperature, it is

RN ——

cut in two in the middle of -the terminating section 4 with
the smaller cross-section, along line 8 for example, and in
the middle of the section with the regular cross-section,

along line 9 for example, resulting in the length 1 of hose %
illustrated in Figure 1: 2
In another embodiment of the method in accordance with the |
invention, the speed of the drawing mechanism is maintained
constant and the rate of extrusion briefly decreased. It is

also possible to vary the speed of the drawing mechanism and ﬂ

the rate of extrusion simultaneously.
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The claims defining the invention are as follows:
1. A length of hose of elastic material that recovers it
shape readily for covering a coiled section of a cylindrical
helical compression spring with a progressive characteristic
corresponding to a type in motor vehicles and similar machines;
said length of hose comprising at least one terminating section
having a smaller inside diameter than the diameter of a main
section of the hose, said main hose section having a
cylindrical shape; and an intermediate section between said
terminal section and said main section, said terminal section
communicating with said main section through said intermediate
section; said intermediate section tapering conically at least
on the inside of said intermediate section, said length of hose
covering only a predetermined coiled section of said helical
compression spring to prevent noise effects; said hose
preventing metal-to-metal contact between individual coils; at
least one end of said helical compression spring having a
conically-shaped section and having a diameter that is smaller
than that of the remaining part of the spring so that said
conically-shaped section reduces in diameter in direction
toward the spring end; said hose fitting against said
conically-shaped section and leaving free the spring ends to
prevent damage to said hose; said hose being drawn over
non-uniform parts of said spring and enclosing the surface of

said parts to prevent moisture penetration causing corrosion

and to prevent leaking out of anticorrosion agent and lubricant.

2. A length of hose as defined in claim 1, wherein said main

section has two terminating sections, each terminating section

s
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having a smaller inside diameter than the diameter of said main
section of the hose.
3. A length of hose as defined in claim 2, wherein said two

terminating sections have different inside diameters.

- 4, A length of hose as defined in claim 1, wherein said

length of hose has a constant outside diameter.

5. A length of hose as defined in claim 1, wherein said
length of hose has a wall with constant thickness over the
total length of said hose.

6. A length of hose as defined in claim 1, wherein said hose
is cut through in the middle of the terminating section with
the smaller inside diameter and in the middle of the main
section in two lengths of hose of predetermined extension.

7. A length of hose of elastic material that recovers its
shape readily for covering a coiled section of a cylindrical

helical compression spring with a progressive characteristic

corresponding to a type in motor vehicles and similar machines;’

said length of hose comprising at least one terminating section
having a’smaller inside diameter than the diameter of a main
section of the hose, said main hose section having a
cylindrical shape; and an intermediate section between said
terminal section and said main section, said terminal section
communicating with said main section through said intermediate
section; said intermediate section tapering conically at least
on the inside of said intermediate section, said length of hose
covering only a predetermined coiled section of said helical
compression spring to prevent noise effects; said hose

preventing metal-to-metal contact between individual coils; at
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least one end of said helical compression spring having a
conically~-shaped section and having a diameter that is smaller
than that of the remaining part of the spring so that said
conically~shaped section reduces in diameter that is smaller
than that of the remaining part of the spring so that said
conically-shaped section reduces in diameter in direction
toward the spring end; said hose fitting against said
conically-shape\' section and leaving free the spring ends to
prevent damage to said hose; said hose being drawn over
non-uniform parts of said spring and enclosing the surface of
said parts to prevent moisture penetration causing corrosion

eaxies and to prevent leaking out of anticorr~sion agent and

. lubricant; said main section ‘iaving two terminating sections,

Ut each terminating section having a smaller inside diameter than

sesl the diameter of said main section of the hose; said two

voee terminating sections having different inside diameters; said
length of hose having a constant outside diameter; said hose
being cut through in the middle of the terminating section with

LIRS §
t

et the shorter inside diameter and in the middle of the main

L
section in two lengths of hose of predetermined extensions.

8. A& length of hose, substantially as herein described with

reference to the drawings.

DATED this 17th day of October, 199¢

ALTENKIRCHENER KUNSTSTOFF
GmbH and HOESCH
AKTIENGESELLSCHAFT

By Their Patent Attorneys

ARTHUR S. CAVE Co.
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