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member (28) mnto the bore (32) and engage the bottom (34) to extend the outer end of the first core element section
(12) from the outer end (40) of the first condwt (16) to establish an extended stop position, securing a rod (44) to the
outer end of the first core element section (12) to establish a retracted stop position to limit movement (x) of the first
core element section (12) to prevent the female member (28) from completely exiting the bore (32) so that the female
member (28) remains 1n overlapping relationship with the bore (32) 1n the retracted stop position.
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MID-LENGTH ADJUSTMENT AND METHOD OF ASSEMBLY

ABSTRACT OF THE DISCLOSURE

A motion transmitting remote control assembly (10) of the type for
transmitting motion in a curved path by a flexible motion transmitting core element
and characterized by a rod (44) secured to the outer end of the first core element
section (12) for limiting sliding movement of the first core element section (12) into
the first conduit (16) at a retracted stop position with a female member (28) being
in overlapping relationship with the bore (32) at the open end (36) to prevent the
female member (28) from completely exiting the bore (32) in the retracted stop
position. The method of assembly includes sliding the first core element section (12)
into the first conduit (16) to move the female member (28) into the bore (32) and
engage the bottom (34) to extend the outer end of the first core element section (12)
from the outer end (40) of the first conduit (16) to establish an extended stop
position, securing a rod (44) to the outer end of the first core element section (12)
to establish a retracted stop position to limit movement (x) of the first core element
section (12) to prevent the female member (28) from completely exiting the bore (32)
so that the female member (28) remains in overlapping relationship with the bore

(32) in the retracted stop position.
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MID-LENGTH ADJUSTMENT AND METHOD OF ASSEMBLY

D TECHNICAL FIELD

The subject invention relates to a remote control assembly of the type for
transmitting linear motion in a curved path by a flexible motion transmitting core
element and, more specifically, to such an assembly which is manufactured in two

10 axial separate parts which are mated during installation.

15 BACKGROUND OF THE INVENTION

Such remote control assemblies are used in automotive vehicles. For
example, such a remote control assembly may interconnect the accelerator pedal
and the fuel flow controls system in an automobile. In numerous installations it is

20 necessary to attach the outward ends of the two halves to a support structure before
the routing of the conduit can be completed, as, for example, when the two halves

are connected to two separate vehicle components before those components are
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assembled on the assembly line. Such assemblies are divided into first guide or
conduit ‘movably supporting a first core element section and a second guide or
conduit movably supporting a second core element section with means for
connecting the cbre element sections together. For purposes of installation, it is
necessary that the core element sections be easily connected to one another. It is
also necessary that the conduits or guides be easily connected. One such assembly
known In the prior art is disclosed in United States Patent 5,039,138 to Dickerson.
However, it frequently occurs that the environment requires that the assembly be
installed before the core element sections and the conduits or guides are finally
connected together. In order to accomplish this mode of installation it is necessary

that the assembly be free of binding up during such installation.

SUMMARY OF THE INVENTION AND ADVANTAGES

The invention includes an assembly and the method of assembling the motion
transmitting remote control assembly of the type for transmitting linear motion in a
curved path by a flexible motion transmitting core element and including a first
guide length having inner and outer ends, a second guide length having inner and
outer ends, a first core element section having inner and outer ends and movably
supported in the first guide length, a second core element section having inner and
outer ends and movably supported in the second guide length, first and second
members disposed on the inner ends of the core element sections for connecting the
first and second core e¢lements together, first and second fittings disposed at the

inner ends of the guide lengths for connecting the first and second guides lengths
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together, a terminal means disposed at the outer end of first core element section

for éonn_ection to a control member, the first fitting having a bore with a bottom and

the first member being slidably supported in the bore for linear movement.

The assembly is characterized by a terminal means disposed at the outer end
of the first core element section for connection to a control member and for limiting
sliding movement of the first core element section into the first guide length at a
retracted stop position with the first member being in overlapping relationship with

the bore at the open end to prevent the first member from completely exiting the

bore In the retracted stop position.

The method comprises the steps of securing the first member to the inner
end of the first core element section, sliding the first core element section in the first
guide length to move the first member into the bore and to extend the outer end of
the first core element section from the outer end of the first guide length, and
securing the terminal means to the outer end of the first core element section to
establish a retracted stop position to limit movement of the first core element section
to prevent the first member from completely exiting the bore so that the first
member remains in overlapping relationship with the bore in the retracted stop

position.

Accordingly, the two inner ends of the core element sections from the first
and second fittings may be provisional disposed in overlapping relationship with the
outer ends of the guide lengths and core element sections connected to control
members so that the control members may be moved to an extreme position to force
the two fittings and core element sections together to connect the core elemént

sections without binding or hang-ups internally of the guide lengths.
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BRIEF DESCRIPTION OF THE DRAWINGS
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Other advantages of the present invention will be readily appreciated as the
same becomes better understood by references to the following detailed description

when considered in connection with the accompanying drawings wherein:

Figure 1 is an exploded perspective view of a preferred embodiment of the

subject invention;

Figure 2 is a longitudinal cross sectional view of the assembly of Figure 1;

Figure 3 is an enlarged fragmentary cross sectional view showing the female
member being secured to the inner end of the first core element section;

Figure 4 is a longitudinal cross sectional view showing the terminal rod being
secured to the outer end of the first core element section in the fully extended
position;

Figure 5 i1s a view like Figure 4 but showing the assembly in the fully
retracted position; and

Figure 6 is a longitudinal cross sectional view showing the fully installed and

assembled condition.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to the Figures, wherein like numerals reference like or
corresponding parts throughout the several views, a motion transmitting remote
control assembly assembled in accordance with the subject invention is generally

indicated at 10. The assembly 10 is of the type for transmitting linear motion in a
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curved path by a flexible motion transmitting core element, and, more specifically, a

core element comprising a first core element section 12 and a second core element

T R ——

section 14.

A first guide length having inner and outer ends slidably supports the first
core element section 12 and includes a first conduit 16 extending between a first
fitting 18 at the inner end thereof and a swivel fitting 20 (see Figure 4 or 5) a the
outer end thereof. A second guide length having an inner and outer ends slidably
supports the second core element section 14 and includes a second conduit (see
Figures 2 or 6) extending between a second fitting 24 a the inner end thereof and a
support fitting 26 at the outer end thereof. The swivel fitting 18 and the support
fitting 26 are constructed for attachment to a support structure. The first and
second fittings 18 and 24 are disposed at the inner ends of the guide lengths for
connecting the first and second guide lengths together, as will become more clear
hereinafter. The core element sections 12 and 14 are connected together by first and
second or female and male members 28 and 30 disposed on the respective inner ends
of the core element sections 12 and 14 for connecting the first and second core

elements together, which will also become more clear hereinafter.

The first fitting 18 has a bore 32 extending thereinto with a length (y as
indicated in Figure 4) which extends between a bottom 34 and an open end 36. The
first or female member 28 is slidably supported in the bore 32. As illustrated, the
first fitting 18 comprises an inner liner which defines the bore 32 and an outer shell
disposéd about and bonded to the inner liner, but the fitting 18 could be one

homogeneous member.
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The assembly 10 is characterized by a terminal means disposed at the outer

end of first core element section 12 for connection to a control member (not shown)

o | - AL .l o A e

and for limiting sliding movement of the first core element section 12 into the first
guide length at a retracted stop position (shown in Figure 5) with the first or female
member 28 being in overlapping relationship with the bore 32 at the open end 36 to
prevent the female member 28 from completely exiting the bore 32 in the retracted
stop position. The female member 28 has shank portion 27 and a larger body
portion to define a shoulder 29 therebetween. The bottom 34 of the bore 32
presenting an annular shoulder for engaging the body portion about the shank 27 to
limit inward movement of the female member 28 at an extended stop position within
the bore 32, as shown in Figures 4 and 6. The distance (x as shown in Figure 4)
between the stop positions is less than the distance (y) between open end 36 and the
bottom 34 of the bore 32.

A swivel tube 38 has a distal end 40 and a spherical swivel end 42 supported
by concave spherical pocket in the swivel fitting 20 for swiveling movement relative
thereto. The terminal means includes a rod or shaft 44 attached to the outer end of
the first core element section 12 and including an inward end 46 slidably supported
for linear movement in the swivel 38 tube and a first terminal 48 disposed on the
outward end for the rod 44 for connection to the control member (not shown). The

terminal 48 bay be anyone of the plastic configurations bonded to the rod 44 and

well known in the art.

The method of assembling or fabricating the assembly 10 includes the
initial step of securing the female member 28 to the inner end of the first core
element section 12, as illustrated in Figure 3. As illustrated in Figure 3, the end of

the first core element section 12 is inserted into a bore in the female member 28 and
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core element extending from the first fitting 18. Thereafter, the method continues

by sliding the first core element section 12 in the conduit 16 of the first guide length

to move the first or female member 28 into the bore 32 and to extend the rod 44 at

the outer end of the first core element section 12 from the outer end of the first

guide length as defined by the distal end 40 of the swivel tube 38. More specifically,

the first or female member 28 is moved :hto the bore 32 to engage the bottom 34 of

the bore 32 to limit further movement of the first core element section 12 to establish

an extended position, as shown in Figure 4 and in full lines in Figure 6.

The method continues by securing the rod 44 of the terminal means to the

outer end of the first core element section 12 to establish a retracted stop position

to limit movement of the first core element section 12 to prevent the first or female

member 28 from completely exiting the bore 32 so that the female member 28

remains in overlapping relationship with the bore 32 in the retracted stop position,

as shown in Figure 5 and in phantom in Figure 6. This step is further defined as

securing the rod 44 to the first core element section 12 at a position outside the

swivel tube 38 to establish the retracted stop position, i.e., the core element section

12 extends into the rod 44 outside the swivel tube 38 for crimping of the rod 44 into

the core element section 12. The retracted position is established by one of the first

terminal 48 abutting the distal end 40 of the swivel tube 38 and/or the inward end

7
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46 of the rod 44 bottoming out at the swivel end of the swivel tube 38. As illustrated

in Figure 5, both the first terminal 48 and the inward end 46 of the rod 44 reach

abutting positions to establish the retracted position; however, In practice either the

the rod bottoms out or the end 46 of the rod 44 will bottom out before the terminal

48 abuts the distal end 40 of the swivel tube 38. In either case the distance (X)

between the extended and retracted stop positions is less than the length (y) of the

bore 32.

The first 18 and second 24 fittings telescope together for adjustment of the

overall distance between the outer ends of the guide lengths, i.e., the overall length

of the assembly 10. A lock button 50 moves between an unlocked position and a

locked position for locking the fittings 18 and 24 together in a fixed adjusted axial

position to prevent relative telescoping movement therebetween. The first fitting

18 includes a counterbore 52 extending thereinto with the open end 36 of the bore

32 being at the bottom of the counterbore 52. The second fitting 24 is slidably

disposed in the counterbore 52 for effecting the adjustment of the total length of the

assembly as defined by the distance between the outer ends of the assembly. The

first fitting 18 has a pocket 54 extending radially into the counterbore 52 and the

lock button 50 is disposed in the pocket 54 for movement radially between locked

and unlocked positions, the locked position shown only in Figure 6. The lock button

50 and the second fitting 24 have co-acting teeth 56 and 33, respectively, for

meshing engagement in the locked position to prevent relative axial movement

therebetween. The lock button S0 and the first fitting 18 also include co-acting

H&H: 65748.287
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detents for retaining the lock button in the unlocked position attached to the first

fitting 18 and the locked position with the teeth 56 and 58 in meshing engagement.

The second fitting 24 includes a passage 60 extending thereinto for receiving

the first or female member 28. Therefore, the passage 60 is at least equal in

diameter to the bore 32.  An annular seal or O-ring 62 is disposed about the

second fitting 24 for sealing engagement with the cylindrical walls of the

counterbore S2.

The female 28 and male 30 members include connection means for

connecting the female and male members together in a connected position

direction. More specifically, the male member 30 presents a male groove 64 and the

female member 28 presents a female groove 66 and the connection means includes

a clip 68 for disposition in mechanical overlapping relationship with both of the

grooves 64 and 66 in the connected position. The clip 68 snaps into the mechanical

overlapping relationship during insertion of the male member 30 into the female

member 28. In order to facilitate this connection, the male member 30 presents a

conical nose 70 for guiding the male member 30 into the female member 28 and the

female member 28 includes a taper 72 extending thereinto for receiving and guiding

the conical nose 70, the taper 72 extending into the female member 28 from its

response to being forced together.

H&H: 65748.287
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A second terminal 74 is disposed at the outer end of the second core element
section, as shown in Figure 6.

Once the steps have been completed to stake the female member 24 to the
shner end of the first core element section 12 and bottoming the female member at
the bottom 34 of the bore 32 to stake the rod 44 to the outer end of the first core
element section 12 to establish a travel distance (x) which is less than the length (y)
of the bore 32, both halves of the assembly may be installed in a vehicle. The
method therefore continues by attaching the swivel fitting 20 and the support fitting
26 to structure in the vehicle. The conical nose 70 is merely laid in the entry of the
taper 72 with the second fitting 24 disposed in the counterbore 52 for free sliding or
telescoping movement in the counterbore 52 of the first fitting 18. The terminals 43
and 74 are attached to control members and the control members moved to an
extreme operating position. This action forces the conical nose 70 into the taper 72
to expand the clip 66 until the clip 66 snaps into the groove 64 in the male member
30. This action simultaneously moves the second fitting 24 axially relative to the first
fitting 18 to reach the overall operating length of the conduits 16 and 22, at which

position the lock button will be moved to the locked position to engage the teeth 56

and 58.

The invention has been described n an illustrative manner, and it is to be

understood that the terminology which has been used is intended to be in the nature

of words of description rather than of limitation.

Obviously, many modifications and variations of the present invention are

possible in light of the above teachings. It is, therefore, to be understood that within

the scope of the appended claims, wherein reference numerals are merely for

H&H: 65748.287 10
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convenience and are not to be in any way limiting, the snvention may be practiced

otherwise than as specifically described.

11
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What is claimed is:

— - 1. -—-A motion transmitting remote-control-assembly (10) comprising:

a first guide length having an inner and outer ends;

a second guide length having an inner and outer ends;

a first core element section (12) having an inner and outer ends and movably
supported for linear movement in said first guide length;

a second core element section (14) having inner and outer ends and movably
supported for linear movement in said second guide length;

first (28) and second (30) members disposed on said inner ends of said core
element sections (12 and 14) for connecting said first (12) and second (14) core
element sections together;

said guide lengths including first (18) and second (24) fittings disposed at said
inner ends of said guide lengths for connecting said first and second guide lengths
together;

said first fitting (18) having a bore (32) with an open end (36) and said first
member (28) being slidably supported in said bore (32);

said assembly characterized by a terminal means disposed at said outer end
6f said first core element section (12) for connection to a control member and for
limiting sliding movement of said first core element section (12) into said first guide
length at a retracted stop position with said first member (28) being In overlapping

relationship with said bore (32) at said open end (36) to prevent said first member

(28) from completely exiting said bore (32) in said retracted stop position.

12
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2. An assembly as set forth in claim 1 wherein said bore (32) has a bottom

-(34) presenting an-annular shoulder-for engaging and limiting inward movement of

said first member (28) at an extended stop position within said bore (32).

3. An assembly as set forth in claim 2 wherein the distance (x) between
said stop positions is less than the distance (y) between said open end (36) and said

bottom of said bore (32).

4. An assembly as set forth in claim 3 wherein said first (18) and second
(24) fittings telescope together for adjustment of the overall distance between said
outer ends of said guide lengths, and including a lock button (50) for movement
between an unlocked position and a locked position for locking said fittings (18 and
24) together in a fixed adjusted position to prevent relative telescoping movement

therebetween.

5. An assembly as set forth in claim 4 wherein said first fitting (18)
includes a counterbore (52) extending thereinto with said open end (36) of said bore
(32) being at the bottom of said counterbore (52), said second fitting (24) being

slidably disposed in said counterbore (52) for said adjustment.

6. An assembly as set forth in claim S5 wherein said second fitting (24)

includes a passage (60) extending thereinto for receiving said first member (28).

13



10

15

20

CA 02202327 2000-04-20

7. An assembly as set forth in claim 6 wherein said passage (60) is equal in

diameter to said bore (32). -~ - -~ — —— -~

8. An assembly as set forth in claim 6 including an annular seal (62)

disposed about said second fitting (24) for sealing engagement with said counterbore

(32).

9. An assembly as set forth in claim 6 wherein said first guide length
includes a swivel fitting (42) as said outer end thereof, a swivel tube (38) having a
distal end (40) and a swivel end supported by said swivel fitting (42) for swivelling
movement relative thereto, and said terminal means includes a rod (44) attached to
said outer end of said first core element section (12) and including an inward end
(46) slidably supported in said swivel tube (38) and a first terminal (48) disposed on

an outward end of said rod (44) for connection to the control member.

10. An assembly as set forth in claim 9 wherein said retracted stop position
is established by one of said first terminal (48) abutting said distal end (40) of said
swivel tube (38) and said inward end (46) of said rod (44) bottoming out at said

swivel end of said swivel tube (38).

11. An assembly as set forth in claim 10 wherein said first member (28) is a
female member and said second member (30) is a male member, said female (28)

and male (30) members including connection means for connecting said female (28)

14
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and male (30) members together in a connected position mechanically prevented

from moving relative to one another axially in either direction.

12. An assembly as set forth in claim 11 wherein said male member (30)
presents a male groove (64) and said female member (28) presents a female groove
(66) and said connection means includes a clip (68) for disposition in mechanical

overlapping relationship with both of said grooves (64 and 66) in said connected

position.

13. An assembly as set forth in claim 12 wherein said clip (68) snaps into

said mechanical overlapping relationship during insertion of said male member (30)

into said female member (28).

14. An assembly as set forth in claim 13 wherein said first guide length
includes a first conduit (16) extending between said first fitting (18) and said swivel
fitting (42), said first fitting (18) having a pocket (54) extending radially into said
counterbore (52), said lock button (50) being disposed in said pocket (54) for
movement radially between said locked and unlocked positions, said second fitting
(24) and said lock button (50) having co-acting teeth (56 and 58) for meshing
engagement in said locked position, said male member (30) presents a conical nose
(70) for guiding said male member (30) into said female member, said female
member (28) including a taper (72) extending thereinto for receiving said conical

nose (70), said taper (72) extending into said female member (28) to said female

15
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groove (66) therein, said second guide length including a second conduit (22)

—extending from-second fitting (24) and a support fitting (26) on said second conduit

at said outer end of said second guide length, and a second terminal (74) at said

outer end of said second core element section (14).

15. A motion transmitting remote control assembly (10) comprising:

a first core element section (12) having an inner end and an outer end;

a first conduit (16) having an inner and outer ends and slidably supporting
said first core element section (12) for linear movement;

a first fitting (18) disposed on the inner end of said conduit (16), said fitting
(18) having a bore (32) extending thereinto having a length (y) extending between an
open end (36) and a bottom (34) with a counterbore (52) at the open end (36) of said
bore (32), said counterbore (52) having a larger diameter than said bore (32);

a female member (28) secured to said inner end of said core element section
(12) and in sliding engagement with said bore (32), said female member (28) having
a shank portion (27) and a larger body portion defining a shoulder (29)
therebetween to engage said bottom (34) of said bore (32) define an extended
bosition for said first core element section (12);

a second core element section (14) having an inner and outer ends;

a guide length for slidably supporting said second core element section (14)

for linear movement and including a second fitting (24) larger in diameter than said

bore (32) and slidably disposed in said counterbore (52); said second fitting (24)

16
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including an interior passage (60) having a diameter equal to the diameter of said

—--bore{(32) forreceiving said-female member (28); e —

a male member (30) idsposed at said inner end of said second core element
section (14);

a snap-together connector (68) for connecting said male and female members
(28 and 30) together in response to being forced together;

a lock button for locking said first (18) and second (24) fittings together to
prevent relative axial movement therebetween;

said assembly characterized by a first terminal means (44, 48) secured to said
outer end of said first core element section (12) for limiting sliding movement of said
first core element section (12) into said first conduit (16) at a retracted stop position
with said female member (28) being in overlapping relationship with said bore (32)
at said open end (36) to prevent said female member (28) from completely exiting

said bore (32) in said retracted stop position.

16. An Assembly as set forth in claim 15 wherein the distance (x) between

said extended and retracted stop positions is less than the distance (y) between said

open end (36) and said bottom (34) of said bore(32).

17. A method of assembling a motion transmitting remote control assembly
(10) including a first guide length having inner and outer ends, a second guide
length having inner and outer ends, a first core element section (12) having inner

and outer ends and movably supported in the first guide length, a second core

17
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element section (14) having inner and outer ends and movably supported in the

second -guide-length; first (28) and-second (30) members disposed on the inner ends

of the core element sections (12 and 14) for connecting the first (12) and second (14)
core element sections together, first (18) and second (24) fittings disposed at the
inner ends of the guide lengths for connecting the first and second guide lengths
together, a terminal means disposed at the outer end of the first core element section
(12) for connection to a control member, the first fitting (18) having a bore (32) with
a bottom and the first member (28) being slidably supported in the bore (32), said
method comprising the steps of:

securing the first member (28) to the inner end of the first core element
section (12);

sliding the first core element section (12) in the first guide length to
move the first member (28) into the bore (32) and to extend the outer end of the first
core element section (12) from the outer end of the first guide length;

securing the terminal means to the outer end of the first core element
section (12) to establish a retracted stop position to limit movement of the first core
element section (12) to prevent the first member (28) from completely exiting the
bore (32) so that the first member (28) remains in overlapping relationship with the

bore (32) in the retracted stop position.

18. A method as set forth in claim 17 further defined as moving the first

member (28) into the bore (32) to engage the bottom (34) of the bore (32) to limit

18
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further movement of the first core element section (12) to establish an extended stop

___positio“. e ) R R e

19. A method as set forth in claim 18 wherein the first guide length includes
a swivel fitting (42) at the outer end thereof, a swivel tube (38) having a distal end
(40) and a swivel end supported by the swivel fitting (42) for swivelling movement
relative thereto, and the terminal means includes a rod (44) attached to the outer
end of the second core element section (14) and including an inward end (46)
slidably supported in the swivel tube (38) and a first terminal (48) disposed on an
outward end of the rod (44) for connection to the control member, the methbd
further defined as inserting the first core element section (12) into the rod (44) while
inserting the rod (44) into the swivel tube (38) and maintaining the first member
(28) in the extended position, and securing the rod (44) to the first core element
section (12) exteriorly of the swivel tube (38) whereby the rod (44) is prevented from

completely exiting the swivel tube (38) in the extended position.

20. A method as set forth in claim 19 further defined as securing the rod
(44) to the first core element section (12) to establish the retracted stop position by
one of the first terminal (48) abutting the distal end of the swivel tube (38) and the
inward end (46) of the rod (44) bottoming out at the swivel end of the swivel tube

(38).

19
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21. A method as set forth in claim 20 wherein the distance (x) between the

retracted and extended stop positions is less than the length (y) of the bore (32).

22. A method as set forth in claim 21 including installation of the assembly
comprising the steps of connecting the first (28) and second (30) members thereby
connecting the first (12) and second (14) core element sections together, connecting
the first (18) and second (24) fittings thereby connecting the first and second guide

lengths together.

23. A method of assembling a motion transmitting remote control assembly
(10) including a first core element section (12) having inner and outer ends, a first
conduit (16) having inner and outer ends and slidably supporting the first core
element section (12), a first fitting (18) disposed on the inner end of the conduit (16),
the fitting (18) having a bore (32) extending thereinto with a length (y) extending
between an open end (36) and a bottom (34) with a counterbore (52) at the open end
(36) of the bore (32), the counterbore (52) having a larger diameter than the bore
(32), a female member (28) secured to the inner end of the core element section (12)
;nnd in sliding engagement with the bore (32), the female member (28) having a
shank portion (27) and a larger body portion defining a shoulder (29) therebetween
to engage the bottom (34) of the bore (32) to define an extended position for the first
core element section (12), a second core element section (14) having an inner and
outer ends, a guide length for slidably supporting the second core element section

(14) and including a second fitting (24) larger in diameter than the bore (32) and

20
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slidably disposed in the counterbore (52), the second fitting (24) including an
interior passage (60) having a diameter equal to the diameter of the bore (32) for
receiving the female member (28), a male member (30) disposed a the inner end of
the second core element section (14), a snap-together connector (68) for connecting
the female and male members (28 and 30) together in response to being forced
together, a lock button for locking the first (18) and second (24) fittings together to
prevent relative axial movement therebetween, said method comprising the steps of:

securing the female member (28) to the inner end of the first core element
section (12);

sliding the first core element section (12) into the first conduit (16) to move
the female member (28) into the bore (32) and engage the bottom (34) to extend the
outer end of the first core element section (12) from the outer end éf the first conduit
(16) to establish an extended stop position;

securing a terminal means (44,48) to the outer end of the first core element
section (12) to establish a retracted stop position to limit movement (x) of the first
core element section (12) to prevent the female member (28) from completely exiting
the bore (32) so that the female member (28) remains in overlapping relationship

with the bore (32) in the retracted stop position.

24. A method as set forth in claim 23 wherein the distance (x) between the

retracted and extended stop positions is less the length (y) of the bore (32).

21
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25. A method as set forth in claim 24 including installation of the assembly
(10) comprising the steps of placing the male member (30) within the female
member (28) and the second fitting (24) within the counterbore (52), attaching a
portion (20) of the first conduit (16) and the guide length (26) to a support structure,
connecting the terminal means (48) to a control member and connecting the outer
end (74) of the second core element section (14) to a control member, moving the
control members to an extreme operating position to force the male member (30)
into the female member (28) to engage the snap-together connector to connect the
female (28) and male (30) members thereby connecting the first (12) and second (14)
core element sections together while simultaneously telescoping the second fitting
(24) within the counterbore (52) of the first fitting (18) and moving the lock button
(50) to connect the first (18) and second (24) fittings thereby fixing the overall length

of the assembly.

26. A method as set forth in claim 25 including a swivel fitting (42) at the
outer end of the first conduit (16), a swivel tube (38) having a distal end (40) and a
swivel end supported by the swivel fitting (42) for swivelling movement relative
thereto, and the terminal means includes a rod (44) attached to the outer end of the
second core element section (14) and including an inward end (46) slidably
supported in the swivel tube (38) and a first terminal (48) disposed on an outward
end of the rod (44) for connection to the control member, the method further

defined as inserting the first core element section (12) into the rod (44) while

inserting the rod (44) into the swivel tube (44) into the swivel tube (38) and

22
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maintaining the female member (28) in the extended position, and securing the rod
(44) to the first core element section (12) exteriorly of the swivel tube (38) whereby
the rod (44) is prevented from completely exiting the swivel tube (38) in the

extended position.

27. A method as set forth in claim 26 further defined as securing the rod

(44) to the first core element section (12) to establish the reatracted stop position by
one of the first terminal (48) abutting the distal end (40) of the swivel tube (38) and

the inward end (46) of the rod (44) bottoming out at the swivel end of the swivel tube

(38).

23
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