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Vehicle jack.

The vehicle jack is of the pantograph or other
linkage type having channel-form arms. A cylin-
drical nut (14) having a constant external
diameter is journalled in the walls of the arm at
one pivot point (7). A spacer (100) in the form of
a clip is provided, the spacer (100) being en-
gaged on the screw (9) of the jack and located
on the nut (14) between the walls of the arm. In
this way, the spacer (100) positively locates the
screw (9) between the walls, thereby limiting
radial movement of the screw (9).
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The present invention relates to a vehicle jack.

The invention is particularly applicable to the
type of jack having a parallelogrammic linkage, here-
after called a pantograph jack, but is also applicable
to other types of jack.

A pantograph jack has a pair of upper arms and
a pair of lower arms, each lower arm being pivotally
connected to a respective upper arm by a pivot pin
and nut respectively.

Avehicle support member is pivotally attached to
the upper arms and a base member is pivotally at-
tached to the lower arms. A screw has at one end a
head including a ball-race bearing, the screw extend-
ing radially through the pivot pin and screw-engaging
radially with the nut, with the head bearing on the piv-
ot pin. The screw is rotatable by a handle to raise or
lower the support member relative to the base.

In existing pantograph jacks each of the upper
and lower arms is of channel form, including two
spaced walls. The spaced walls of the lower arms re-
ceive an upper arm therebetween, whereas the
spaced walls of the upper arms receive the nut or piv-
ot pin therebetween. The nut and the pivot pin are
shaped to provide reduced ends which are journalled
in both walls of the respective upper and lower arms.

In existing methods of pantograph jack assembly,
it is necessary to deform ends of the nut and pivot pin
to inhibit their axial movement, so as to maintain the
central position of the screw and ensure stability.

These methods involve assembly around the piv-
ot and the nut in separate steps, each step being fol-
lowed by a deformation operation. Hence, such man-
ual assembly methods are inherently time-
consuming. Consequently, semi-automation of the
assembly is highly desirable to reduce the time of jack
manufacture, making the jack cheaper to produce.

FR-A-2300039 discloses a pantograph jack hav-
ing a linkage with a rotatable nut of constant cross-
section which is journalled in holes in the four arms
of the jack at a pivot point of the linkage. A sleeve is
provided around the nut between the interior faces of
the inner arms, the sleeve having a length equal to
the space between the interior faces. Both the nut
and the sleeve have threaded bores which engage
the screw of the jack. In order to assemble the jack
disclosed in FR-A2300039, the sleeve must be cor-
rectly located at the pivot point between the interior
faces of the inner arms so that the sleeve is aligned
with the holes in the arms. Next, the nut is inserted
inside the sleeve and the holes in the arms. Finally,
the bores of the nut and the sleeve must be aligned
before the screw is threaded therethrough. DE-A-
2430033 discloses a jack having a pivot point ar-
rangement which is similar to that of FR-A-2300039.

The present invention enables the jack to be as-
sembled quickly on a jig, using fewer operations than
in the assembly of existing pantograph jacks. Hence,
the assembly of the vehicle jack of the present inven-

10

15

20

25

30

35

40

45

50

55

tion is quicker and cheaper than that of existing pan-
tograph jacks.

According to the present invention there is pro-
vided a vehicle jack comprising a base, a vehicle sup-
port member and alinkage therebetween, the linkage
including a rotatable nut of constant cross-section at
one pivot point of the linkage, a rotatable actuating
member extending radially through a rotatable pivot
member of the linkage and screw-engaged radially in
the nut, whereby rotation of the actuating member op-
erates the linkage to raise or lower the vehicle sup-
port member relative to the base, the linkage includ-
ing a link with two spaced walls having parallel facing
surfaces provided with apertures journalling respec-
tive end parts of the nut, and a spacer engaged onthe
actuating member and located on the nut between
the walls, the spacer comprising a body having oppo-
site end faces which abut respective said parallel fac-
ing surfaces so as to limit radial movement of the ac-
tuating member relative to the walls, wherein the
body is in the form of a clip resiliently snap-fitted on
the nut.

The use of spacer clips is well known in several
fields, as shown, for example, in FR-A-2450971. No-
one has, however, considered the use of a spacer clip
in a jack in order to achieve the object of the present
invention.

Reference is now made to the accompanying
drawings, wherein:-

Figure 1 is a cross-sectional view of a jack provid-

ed, in accordance with the invention, with

spacers on a nut and a pivot member of the jack;

Figure 2 is a perspective view of a first spacer for

location on the nut;

Figure 3 is a sectional view of the first spacer tak-

en along the line ll-1l shown in Figure 2;

Figure 4 is a perspective view of a second spacer,

which is for location on the pivot member;

Figure 5 is a sectional view of the second spacer

taken along the line llI-1ll shown in Figure 4;

Figure 6 is a perspective view of an alternative

construction for the first spacer for location on

the nut;

Figure 7 is a sectional view of the alternative con-

struction taken along the line IV-IV shown in Fig-

ure 6.

Referring to Figure 1, there is shown a panto-
graph jack, having relatively pivoted first and second
upper arms 1 and 2 and relatively pivoted first and
second lower arms 3 and 4 arranged in a parallelo-
gram configuration. The arm is in channel form and
has two parallel walls, each wall having an aligned
hole. The upper arms 1 and 2 are received in respec-
tive lower arms 3 and 4 so that the holes in the walls
of each upper arm are in alignment with those in each
respective lower arm. The upper arms 1 and 2 are piv-
otally attached to a vehicle support member 5, while
the lower arms are pivotally attached to a base 6.
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The jack has a cylindrical nut 14 of constant diam-
eter journalled in the aligned holes 15 in the walls of
the first upper and lower arms at the pivot point 7 of
the two arms.

A rotatable pivot member 16 of constant cross-
section is journalled in the aligned holes 17 in the
walls of the second upper and lower arms 2 and 4 at
their pivot point 8 in order to pivotally attach second
upper and lower arms arms together. Pivot member
16 has a hole extending radially therethrough. The
pivot member 16 is cylindrical except for an axial flat
surface, as known in the art.

An actuating member 9 extends radially through
the hole in the pivot member 16 and screw-engages
radially with the nut 14. Actuating member 9 is rotat-
able in the nut by a handle 10. Rotation of the actuat-
ing member 9 in the nut actuates the first upper and
lower arms, thereby raising or lowering the vehicle
support member 5 with respectto the base 6. The ac-
tuating member 9 is a screw having sufficient screw
thread 12 along its length to screw-engage the nut 14
during use of the jack. The screw 9 has a head 11 in-
cluding a ball-race bearing, which bears on the flat
surface of the pivot member 16. A sleeve 13 is se-
cured on the screw in abutment with the pivot mem-
ber 16 to captivate the pivot member between the
head and the collar and prevent over-screwing of the
jack.

A spacer 10 is engaged on the screw 9 and has
a body 99, in the form of a clip, resiliently snap-fitted
onthe nut 14 at pivot point 7. The spacer 100 is shown
in detail in Figures 2 and 3, the body 99 has a part-
cylindrical portion 102, defining the clip which engag-
es with the nut 14, and being formed with an aperture
101 which receives the screw 9. The body is also pro-
vided with marginal reinforcing flanges 103 at its
ends. The spacer 100 additionally has a collar 104
which extends from the aperture 101 and acts as a
barrier to a lubricant which is in the area of contact be-
tween the screw 9 and the nut 14. In order to act as
a barrier to the lubricant, the collar 104 is located at
the side of the nut 14 remote from the pivot member
16. In other embodiments the collar 104 need not be
provided.

The spacer 100, by positively locating the actuat-
ing member between the walls of the upper arm 1,
prevents radial movement of the screw 9 and, as a
consequence, prevents axial movement of the nut 14
through the aligned holes 15 of the first upper and
lower arms 1 and 3.

A second spacer 200 is engaged on the screw 9
and resiliently snap-fitted on the pivot member 16 at
pivot point 8.

The second spacer 200 is shown in Figures 4 and
5, and has a part-cylindrical body 202 provided with
an aperture 201 which receives the sleeve 13. Rein-
forcing flanges 203 are provided on the body. The
body 202 snap-engages on the pivot member 16. The
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head 11 is received in two recesses 205 in the free,
exially extending ends of the part-cylindrical portion
202, which define, as shown in phantom in Figure 1,
projections 206 lying between the head 11 and inner
surfaces of the second upper arm 2, to centralise the
head.

The second spacer 200 positively locates screw
9 between the walls of the second upper arm 2,
thereby preventing radial movement of the screw 9
and axial movement of the pivot member 16 through
the aligned holes 17 of the second upper and lower
arms 2 and 4.

Figures 6 and 7 show an alternative spacer which
is provided for engagement of the screw 9 at the pivot
point 7 for the nut 14. In this embodiment, the spacer
300 also has a collar 304 located at the side of the nut
14 remote from the pivot member 16, but an annular
chamber 305 is provided between the collar and the
body 301 of the spacer. The chamber surrounds the
screw 9 adjacent to the nut 14. The chamber 305 acts
as a reservoir for lubricant for lubcricating the area of
contact between the screw 9 and the nut 14. Access
to the interior of the chamber 305 for filling the cham-
ber with lubricant is provided by a hole 307 in the
chamber wall. The collar 304, as before, provides a
barrier to the lubricant. in this embodiment, the collar
304 has a number of circumferentially spaced, flex-
ible lobes 306 projecting radially from the interior
thereof and into the thread of the screw 9. The lobes
306 present an additional barrier to the movement of
the lubricant out of the chamber 305.

In another embodiment (not shown) the addition-
al barrier is in the form of a single, flexible ring-like
projection extending radially from the interior surface
of the collar 304 and having a single radial cut formed
therein, so that the projection is deformable into en-
gagement in the helical threads.

Although the jack described has two spacers,
other arrangements are possible, e.g. only the spacer
engaging the actuating member 9 located on the nut
14 being provided, since the head 11 may serve to lo-
cate the actuating member 9 between the walls of the
second upper arm 2 at the end of the actuating mem-
ber 9 nearest the pivot member.

The most suitable materials for the manufacture
of the spacer are those such as polyamides that allow
the spacer to be resiliently snap-fitted onto the nut
during assembly, and which will rigidify when the as-
sembled jack is heated as it subsequently passes
through the painting plant. Materials sold under the
Registered Trade Mark "Zytel" are particularly useful
for the manufacture of the spacer.

The use of a nut 14 with a constant cross-section
and a spacer allows the jack to be assembled in a
semi-automated method. In this method, the base 6
is held in a first jig with the lower arms 3 and 4 pivo-
tally attached thereto. The upper arms 1 and 2 and
the vehicle support member 5 are assembled using
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a second jig. The upper and lower arms, still held by
their respective jigs, are then brought into alignment.
The nut 14 is inserted through aligned holes 15 in the
first upper and lower arms 1 and 3 at their pivot point
7, insertion being possible because the nut is of a
constant external diameter. The second upper and
lower arms 2 and 4 are connected by the pivot mem-
ber 16 at their pivot point 8. When the second spacer
is used connection is made by inserting a pivot mem-
ber 16 with a constant cross-section through the
aligned holes 17 in the walls of the second upper and
lower arms 2 and 4. In the next step, the actuating
member 9 is engaged with the nut and the pivot mem-
ber 6, the second spacer (if used) also being engaged
with the actuating member 9.

Finally, the spacer is engaged with actuating
member 9 and resiliently snap-fitted to the nut 14,
thereby completing assembly.

It is evident, therefore, that the presence of the
spacer on the nut avoids the need to deform the ends
of the nut 24, allowing assembly of the jack of the in-
vention to be semi-automated. In addition, manufac-
ture of the nut 14 is simpler because the nut does not
have to be shaped to have reduced ends as in the pri-
or art.

Claims

1. A vehicle jack comprising a base (6), a vehicle
support member (5) and a linkage therebetween,
the linkage including a rotatable nut (14) of con-
stant cross-section at one pivot point (7) of the
linkage, a rotatable actuating member (9) extend-
ing radially through a rotatable pivot member (16)
of the linkage and screw-engaged radially in the
nut (14), whereby rotation of the actuating mem-
ber (9) operates the linkage to raise or lower the
vehicle support member (5) relative to the base
(6), the linkage including a link with two spaced
walls having parallel facing surfaces provided
with apertures (15) journalling respective end
parts of the nut (14), and a spacer (100,300) en-
gaged on the actuating member (9) and located
on the nut (14) between the walls, the spacer
(100,300) comprising a body (99,301) having op-
posite end faces which abut respective said par-
allel facing surfaces of the walls so as to limit ra-
dial movement of the actuating member (9) rela-
tive to the walls, characterised in that the body is
in the form of a clip resiliently snap-fitted on the
nut (14).

2. Avehicle jack according to Claim 2 wherein the
spacer (100,300) has been rigidified after fitting
on the nut (14), whereby removal of the spacer
(100,300) from the nut (14) is resisted.
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3.

10.

1.

A vehicle jack according to any preceding claim,
wherein the spacer (100,300) is made of a mate-
rial which rigidifies after being heated.

A vehicle jack according to Claim 3, wherein the
spacer (100,300) is made of a polyamide.

A vehicle jack according to any preceding claim,
wherein the clip is defined by a part-cylindrical
portion (102,302) of the body (99,301) provided
with marginal flanges (103) defining said end
faces.

A vehicle jack according to any preceding claim
wherein there is a lubricant in the area of contact
between the screw (9) and the nut (14), and the
spacer (100,300) has a collar (104,304) which re-
ceives the actuating member (9) and acts as a
barrier to the lubricant, the collar (104,304) being
located at the side of the nut (14) remote from the
pivot member (16).

A vehicle jack according to Claim 6 comprising a
chamber (305) between the collar (104,304) and
the part-cylindrical portion (102,302) to define a
reservoir for the lubricant.

A vehicle jack according to Claim 7 wherein the
chamber (305) has at least one hole (307) formed
therein, the hole (307) providing access to the
chamber interior for introducing the lubricant.

A vehicle jack according to any one of Claims 6,
7 or 8, wherein the collar (104,304) has a plurality
of lobes (306) projecting radially from the interior
thereof and engaging in the thread of the screw

9.

A vehicle jack according to any one of Claims 6,
7 or 8, wherein the collar (104,304) has a flexible
ring-like projection extending radially from the in-
terior surface thereof, the projection having a ra-
dial cut formed therein to facilitate engagement of
the flexible projection into the thread of the screw

(9).

A vehicle jack according to any preceding claim
wherein a further spacer (200) is engaged on the
actuating member (9) and located on the pivot
member (16).
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