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[57] ABSTRACT

A boot seal for rack and pinion steering gear assem-
blies having an integrally formed attachment opening
for a fluid transfer tube, the opening being formed ei1-
ther as a nipple on the boot seal or as a clamp asso-
ciated opening through the end of the seal. |

3 Claims, 4 Drﬁwing Figures
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- ings form-the: attachment point for the rack tube asso-

1
BOOT SEAL CONSTRUCTIONS FOR RACK AND
PINION GEAR B -

Matter enclosed in heavy hrackets L ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed In italics indicates the additions
made by reissue. -

BACKGROUND OF THE INVENTION

1. Field of the Invention |

This 1nvention relates to steermg assembhes and
more particularly to a boot seal for said steering assem-
blies having a molded attachment pomt for a fluid
transfer tube.

2. Prior Art

Steermg gear assemblies, partlcularly of the rack and
pinion type, incorporate a tubular body member
through which a rack bar projects out of the open ends
of the tubular member. In order to seal the open end of
the member, and to seal the area of the rack bar which
1s allowed to move in and out of the tubular member, a
boot seal is generally provided, the boot having one
axial end thereof sealingly attached in circumferential
engagement with the bar or a tie rod attached to the
end of the bar and the other end thereof sealingly at-
tached in circumferential engagement with the tubular
member. The seal is generally of the boot or-bellows

type which can accommodate both axial movement.

and Iateral movement of a tie rod with respect to the
tubular member. Oftentimes the tubular member ter-

minates In a movable joint member interiorly of the
seal, the movable joint member attaching the rack bar

to a tie rod in an articulatable joint. Incorporating the

joint interiorly of the seal allows the boot seal to func-.
tion as a protective cover for this joint. Therefore, the.

seal must be able to accommodate both axial move-
ment of the rack bar and lateral movement of the tle
rod with respect to the rack bar. -

As the rack bar moves axially, during steermg, the
bellows or boot seal must accommodate expansion and
contraction of its inner dimensions. In order to allow
this, while maintaining a seal, it is necessary to provide
for escape of fluid pressure from the interior of the seal.

In some embodiments, this has been accomplished by
allowing the pressure to move through the tube which

receives the rack bar from one axial end thereof to the

other. However, in certain rack and pinion steering
assemblies, particularly power steering assemblies, 1t 1s
not fea51ble to allow fluid movement from one end of

the rack tube to the other. Specifically in power steer-

ing assemblies, portions of the rack tube are used as the

power cylinder and the presence of a moving piston
around the rack bar sealed against the inner diameters

of the rack tube prevents fluid pressure transference |

along the intertor of the rack tube.

It has been suggested, in those cases, to provide a

separate fluid transfer tube extending from one boot
seal to the other so as to accommodate pressure bal-

ancing between the two seals. Generally when: one seal
1s collapsing, the other is expanding and therefore, the
provision of a transfer tube communicating the interior
of the two seals allows for pressure balancing in the

seals without leakage to the exterior of the system.
Heretofore, most transfer tubes have terminated in
fitted connections with bores through the end housings

supporting the rack tube. Portions of these end hous-
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ciated end of the boot seal. Oftentimes, one of the end
housings can comprise a portion of the pinion housing.
The use of housing bores to communicate the interior
of the seals with the interior of the tube requires con-
siderable machining of the housing units to provide a
bore from the exterior thereof to the end thereof interi-
orly of the attachment point of the boot seal to the
housing member. This machining adds greatly to the

expense of the steering system.

SUMMARY

This invention overcomes the disadvantage of the
attachment of the prior art transfer tubes by providing
for attachment of the transfer tube directly to the boot
seal. In the two embodiments illustrated, the attach-
ment is through a molded portion of the boot seal. In
the first embodiment, a portion of the exterior of the
seal, preferably one of the outer corrugations of the
bellows, has a nipple molded thereon, the nipple having
a bore therethrough communicating to the interior of
the bellows. Thereafter, the end of the transfer tube is
mounted on the nipple. The outer diameter of the nip-
ple and the inner diameter of the tube may have mating
configurations to provide an mterlock or the tube may

be clamped to the nipple.
In another embodiment, the attachment for the trans-

- fer tube to the bellows or boet seal is provided through
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the end of the boot seal that is attached to the housing.
Normally, a circumferential clamp is used to attach the
end of the boot seal to the housing and the 1llustrated
embodiment provides for a molded opening or buige in
the axial end of the boot seal which receives the end of
the transfer tube, the clamp extending around the boot
seal in the area of the bulge so as to enclamp both the
bulged area and the transfer tube to the outer surface
of the housing. The molded bulge may have an opening
therethrough for receipt of the tube, thereby still pro-
viding a portion of the axial end of the boot seal for
contact with the outer surface of the housing, or the -
bulge may have a groove in its inner diameter surface
which receives the tube, thereby providing a connec-
tion where the surface of the transfer tube contacts the
housing outer surface. |

It is therefore an object of this invention to provide a
new method of attaching pressure transfer tubes used
in steermg assemblies. |

It is another object of this invention to provide a rack
and pinion steering assembly with a transfer tube com-
municating to the interiors of the boot seals at the axial

~ends of the rack bar tube, the communication being

through openings through the boot seals.

It is yet another and more specific object of this in-
vention to provide a boot seal-transfer tube attachment
for steering gear assemblies wherein the boot seal is
pmwded with a molded opening thereinto dlmenmened

 to receive a portion of the transfer tube.
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BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages of the inven-
tion will be readily apparent from the following de-
scription of certain preferred embodiments thereof,
taken in conjunction with the accompanying drawings,
although variations and modifications may be effected
without departing from the spirit and scope of the novel
concepts of the disclosure, and in which:

FIG. 1 is a fragmentary, perspective view of a rack
and pinion steering gear assembly fer the dirigibie
wheels of a vehicle; o o
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FIG. 2 1s a plan view of a rack and pinion steering
gear assembly equipped with a transfer tube accordmg
to this invention; - o - ~

FIG. 3 is a fragmentary, cross—sectlonal view of one
embodiment of this invention, illustrating the attach-
ment of the transfer tube to the boot seal;

FIG. 4 1s a view taken along the lines IV—IV of FIG.
2, tllustrating another embodiment of this invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 illustrates a rack and pinion steering system 10
for controlling the attitude of the dirigible wheels 11 of
a vehicle. The system 10 includes a pinion 11 con-
trolled by the steering wheel 12 of a vehicle. The pinion
1s received in a housing 12 through which extends a
rack bar received through a rack tube 13. The housing
12 1s attached to the frame of a vehicle as is a housing
member 14 positioned adjacent one end of the rack
tube 13. Projecting beyond the ends of the rack tube
are a pair of tie rods 16 which terminate in ball joints
1’7 attached to the steering bars 18 which in turn are
attached to the wheels 11. The tie rods have their other
ends attached to the rack bar by an articulatable joint.
In order to seal the ends of the rack tube 13 from which
the tie rods 16 project, boot seals or bellows seals 20
are provided. The seals also protect the tie rod rack bar
connection. As best illustrated in FIG. 2, the bellows
boot seals 20a and 20b have large-diameter ends 22
and small diameter axial ends 23 and a corrugated or
bellows body 24 intermediate the ends 22, 23. The
seals are preferably formed of rubber or other elasto-

mer and are axially expanstble and contractable as well

as axially articulatable whereby one end may be bent at
an angle to the other end.

- The end 22 1s attached around the rack tube 13 and
held thereon as by a clamp 25. The end 23 is received
around the tie rod 16 and attached thereto as by a
clamp 26. Thus, when the tie rod 16 moves with respect
to the rack tube 13, the bellows seal will move there-
with, accommodating movement with either an expan-
sion or a contraction of the seal or bending thereof.

FIG. 2 illustrates the steering assembly 10 with the tie
rod 16a extended from the tube 13 and the tie rod 16b
retracted in towards the tube 13. Thus, the bellows
boot seal 20a is expanded while the bellows boot seal
20b 1s contracted. -

In order to accommodate the changes in internal
volume of the boot seals, while maintaining a seal at
both the point of attachment of the end 22 and of the
end 23, it 1s necessary to provide for pressure release
from the contracting bellows and for fluid introduction
to the expanding bellows.

It has been suggested to accommodate thlS through
the use of a transfer tube such as the tube 30 which has
its ends ported to the interior of the bellows. Normally,
the tube 1s a fitted tube which has its ends fitted in bore
openings 1n either the rack tube adjacent the bellows or
in housing portions which receive the bellows. This has
required extensive machining.

This, invention provides for the attachment of the
ends of the transfer tube 30 directly to the bellows,
preferably through a molded opening to the interior of
the bellows. FIG. 3 illustrates one embodiment of this
invention wherein a nipple 35 is molded on the outer
surface of one of the outer corrugations 36 of the bel-
-lows boot seal 20. The nipple has an opening 37 there-
through communicating to the interior of the bellows
seal. The transfer tube 30 has 1its end 38 then received
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around the nipple and attached thereto. The attach-
ment may be, as illustrated in FIG. 3, through a mating
interfit which requires stretching of the tube to receive
a flanged end of the nipple, which is receivable in an
inner digmeter glove in the tube, or by other means

such as by way of example, the use of clamps, adhesives
and the like.

FIG. 4 illustrates another method of attaching the
transfer tube 30 to the bellows boot seal. In this em-
bodiment, the end 22 of the boot seal has a bulge 40
thereon with a bore 42 through the material of the
bulge to the interior of the bellows seal axially beyond
the end 22. The end of the transfer tube 30 is received
through the opening 42 and extends into the bellows a
distance sufficient to be open to the interior thereof.
The clamp 25 can have a bulge area as at 43 codimen-
sioned with the bulge 40 so as to be receivable there-
around. Thus, when the clamp 25 is tightened, it will
retain the seal 22 on the rack tube 13 and enclamp the
end of the transfer tube 30 in the hole 42 of the bulge
40. It 1s to be understood that in the embodiment illus-
trated in FIG. 4, the bulge 43 on the clamp is adjacent
the ends 435, 46 of the clamp. However, the bulge could
be at another portion of the clamp.

As 1llustrated in FIG. 4, the hole 42 can take the form
of a groove into the material of the bulge from the inner
diameter 47 thereof, whereby the tube 30 is entrapped
between the outer portion 48 of the bulge and the
surface of the rack tube 13, or the hole 42 may be
entirely through the material of the bulge 40 whereby
the transfer tube 30 will be surrounded by material of
the bulge and the contact with the surface of the rack
tube will be formed entirely of materials of the boot
seal.

In any event, in all of the above embodiments, it is
clear that my invention provides for an attachment of a
transfer tube to steering linkage seals independent of
any machining of the parts of the linkage. In all em-
bodiments, the ends of the transfer tube are ported
directly to the interior of the bellows boot seal directly
through an opening in the seal.

I claim as my invention:

[1. In a steering linkage having two spaced-apart
boot seals, the seals sealing an area which includes the
juncture of two relatively axially movable telescoped
members, opposite ends of the seals attached one end
to one of the members, the other end to the other mem-
ber, the seals capable of changing in internal volume,
and a fluid transfer tube communicating the interiors of
the seals to transfer fluid from one seal to the other, the
improvement of porting the interior of the tube to the
interior of the seals through openings through the bod-
ies of the seals.]

L2. The improvement of claim 1 wherein the
molded opening constitutes a nipple on an outer sur-
face of the seal, the nipple having an opening there-
through to the interior of the seal, the nipple receiving
the end of the transfer tube.]}

3. In a steering linkage having two spaced-apart boot
seals, the seals sealing an area which includes the junc-
ture of two telescoped members, opposite ends of the seals
attached one end to one of the members, the other end to
the other member, the seals capable of changing in inter-
nal volume, and a fluid transfer tube communicating the
interiors of the seals to transfer fluid from one seal to the
other, the improvement of porting the interior of the tube
to the interior of the seals through openings through the
bodies of the seals, [The improvement of claim 1
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wherein the] said opening [is] being a molded
opening through a portion of an axial end ring wall of
the seal, the opening receiving an end of the transfer
tube.

4. The improvement of claim 3 wherein said end of °

the said transfer tube is enclamped between a portion
of the said end ring wall of the seal and a rigid member
around which the seal is positioned. |

5. In a steering linkage having two spaced-apart boot
seals, the seals sealing an area which includes a juncture
of two telescoped members, opposite ends of the seals
attached at one end of one of the members and the other
end to another member, said seals changing in internal
volume in inverse proportion to one another during rela-
tive axial movement of said members, a fluid transfer
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tube communicating the interiors of the seals to transfer
fluid from the interior of one seal to the interior of the
other seal in response to changes in the internal volume
of the seals, said seals having axial end portions defining
axially facing end surfaces each of which lie in a plane
extending transverse to said one of said members, at leas!?
one of said axial end portions surrounding said one of
said members and having an opening extending from the
interior thereof and intersecting said axially facing end
surface, said transfer tube having an end received in said
opening, and a clamp member for clamping said axial end
portion in said surrounding relationship with said one of
said members and for clamping said transfer tube in said

opening therein.
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