EP 0 207 743 A2

Européisches Patentamt
0’ European Patent Office

Office européen des brevets

@ Publication number:

A2

® EUROPEAN PATENT APPLICATION

@ Application number: 86304983.9

@ Dateoffiling: 26.06.86

@ i.ct: B 66 F 1/00

0 207 743

@ Priority: 26.06.85 GB 8516103
22.05.86 GB 8612500

@ Date of publication of application:
07.01.87 Bulletin 87/2

Designated Contracting States:
AT BE CH DE FR IT 4 NL SE

@ Applicant: HIGH SPEED PRODUCTION LIMITED
65 Burr Road

Wandsworth London SW184PD(GB)

@ inventor: Jones, Martin Philip
18Porteous Crescent
Chandlers Ford Hampshire SO5 2DH(G B)

@ Inventor: O‘Hea, Paul
2 Ringmer Avenue
London, SW6 5LW(GB)

@ inventor: York, Peter
13Malvern Close
Surbiton Surrey KT6 7UG(GB)

@ Representative: Slight, Geoffrey Charles et a,
Graham Watt & Co. Riverhead
Sevenoaks Kent TN13 2BN(GB)

@ Ratchet operated jacks.

The jack comprises a base (1) having a rack (1c), an
inverted U-section load lifting arm (5) slidable horizontally
on a pivot pin (12) in guide channels (1a) of the base (1), a
strut (6) pivoted to the lifting arm (5) and to the base {1),a
jacking arm (4) pivoted on the pin {12) and carrying a jacking
pawl (2) which co-operates with the rack {1¢) to lift the load in
steps and a locking pawl! (3) which transfers the load on the
lifting arm (5} to the rack {1c) between the stepwise jacking
movements. During load lowering, the pawls (2, 3) are alter-
nately raised by a spring (9) and during load raising the

action of spring (9) is overcome and both pawls (2, 3) are

biased into engagement with the rack { 7¢) by a raising spring
(8). Preferably, a slider {(30) automatically pivots the spring
{8} to an inoperative position when the jack is fully raised
andinto an operative position when the jackis fully lowered.
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RATCHET OPERATED JACKS

The present invention compriaes improvements
in ratchet operated jacks, e.g. for motor vehicles.

It is known to provide a ratchet operated jack of
a kind comprising a base having a rack extending along
the base, a lifting arm constrained at its lower end
to slide horizontally along the base, a strut pivoted
to the lifting arm and to the base, a pivoted
jacking arm carrying a Jjacking pawl which co-operates
with the rack to shift the lower end of the lifting
arm torwards the strutybase pivot to raise the upper
end of the lifting arm and a locking pawl which
transfers the horizontal component of load on the
lifting arm to the rack.

Known jacks of this kind tend to be either some-
what massive in construction or to fail due to
overstressing or damage to the rack teeth.

The present invention provides, from one aspect,
2 ratchet operated jack as described in the next
but one preceding paragraph in which the lower end of
the lifting arm is constrained to slide horizontally
by means of guided channels in upstanding side walls
of the base, the guide channels reacting the vertical

load on the lifting arm.
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Preferably, in a jack according to the present
invention, the lower end of the lifting arm is
constrained by the jacking arm pivot, opposite ends
of which are slidably received in respective ones
of said guide channels. This enables the number of
parts and the overall weight of the jack to be reduced.

Preferably also, in a jack according to the
present invention, the base is a channel-form extrusion
e.g. of aluminium, and the rack teeth are pressed
or extruded from out of the channel floor. By
férming the base in one piece, the number of parts and
the overall weight of the jack are still further
reduced.

Preferably also, in a jack according to the
present invention, the rack teeth are formed with a
large bearing area and the angle of incidence of the
locking pawl to the rack is in the range of 20° to
30o and preferably about 22°. This reduces the
vertical component of the forces on the rack teeth
to about one third the horizontal force and spreads
the load on the teeth.

In a ratchet operated jack of the known kind

described at the beginning, it is usual to provide a

a spring interconnecting the jacking and locking

pawls and to bias the spring with a lever thereby to
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spring press the pawls into engagement with the rack
when raising the upper end of the lifting arm. When
lowering a load on the jack the unbiased spring operates
the pawls so as always to 1lift the unloaded pawl.
This arrangement gives rise to certain difficulties,
however, leading to burring of the rack teeth and
failure of the jack, more particularly due to the
fact that the biasing of the spring to operate the
pawls to 1lift a load on the jack gives the spring’

a permanent set so that the spring no longer operates
correctly when lowering a load.

The present invention provides from a further
aspect, a ratchet operated jack of the known kind
described at the beginning including a lowering
spring inter-engaged between the jacking and locking
pawls for raising the unloaded pewl during a load
lowering operation and a raising spring or springs
movable into and out of contact with the pawls to
overcome the action of the lowering spring and bias
both pawls into engagement with the rack.

Specific embodiments ©f the present irventior.
will now be described by way of example, and not by way
of limitation, with reference to the accompanying
drawings in which :-

FIG. 1 is a sectional side elevation of a
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Jack in accordance with the present invention, shown
with its lifting arm in its fully raised and fully
lowered positions;

FIG. 2 is a right hand end view of the jack
shown in Fig. 1 with the lifting arm in its fully
lowered position;

FIGS. 3 to 20 are details of certain of the
parts of the jack of Fig. 1, excluding, e.g. the base,
the strut, and the handle or foot pedal;

FIGS. 21 to 24 are diagrams showing the operation
of the lowering and raising springs;

FIG. 25 is a sectional side elevation of a
further jack in accordance with the present invention;

FIG. 26 is a view in the direction of arrow
26 in Fig. 25;

FIG. 27 is a right hand end view of the jack
shown in Fig. 25; and

FIGS. 28 to 30 show details of certain of

the parts of the jack shown in Figs. 25 to 27.
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Throughout the drawings,vlike parts are
indicated by the same reference numerals and/or
reference letters.

With reference now to the accompanying
drawings, and first with reference to Figs. i and 2,
the jack comprises an extruded aluminium base 1 of
channel section and having opposite side wall guide
channels la (see also Figs. 23 and 2h)in its side
walls 1', The channel floor 1" of the base is formed
with rack teeth 1b pressed up from the ﬁaterial of the
floor of the base, the teeth ;Evforming a rack generally
indicated 1lc and extending along the base. A
lifting arm 5 (see also Figs. 3 and l§) is
constrained at its lower end by a pin 12
to slide horizontally along the base, the
Fin 12 engaging with flats 12a (see Figs. 15 and 16)
at opposite ends against upper horizontal walls of

the guide channels la of the base, via Glacier DU
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material bearingpads 10 (see Figs. 17 and 18). A
strut 6 is pivoted to a mid-point of the lifting arm
5 by means of a pin 13 and to the back end of the
base 1, via a trunnion 7, by means of a pin 14,

A jacking arm Y4 is pivoted on the pin 12 and carries
a jacking pawl 2 (see also Figs. 7 and 8) pivoted

on a pin 11 eccentric to the pin 12 and disposed
vertially above it in the raised position of the
handle or foot pedal 16 which is removably attached
to the jacking arm in use of the jack. On lowering of
the handle or pressing down of the foot pedal, the
pawl 2 is loaded in engagement with a tooth 1, of the
rack to shift the lower end of the arm 5 towards the |
strut 6/base 1 pivot 14 to raise the upper end of

the 1ifting arm 5 which is provided with a suitable
lifting attachment 5a. 1In the rest position, the
horizontal component of the load on the lifting arm
is taken by a locking pawl 3 which transfers it to
the rack. A lowering spring 9 (see also Figs. 11 and
12) is interengaged between the jacking and locking
pawls 2 and 3 for raising the unlcaded pawl 2 or 3
during a load lowering operation to "walk" the pawls
back along the rack, i.e. as the handle

16 is pumped up and down. This oreration

will be described in detail below with reference to

Figs. 21 and 22. A raising spring 8 (see also Figs.
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13 and 14) carrying a manipulating knob 17 for moving
the spring into and out of contact with ﬁhé pawls

2 and 3 overcomes the action of the sprihg 9 and
biases the pawls 2 and 3 into contact with the

rack lc during a raising operatiqn. The spring 8 is
pivoted on the pin 12 for raising and lokering
movements of its spring arm Qg (see Figs. 14, 23 and
24) out of and into contact with tangs 2a, 3a

on the respective pawls 2 and 3. The sﬁring 8 has

a flexible lever portion 8b carrying the knob 17

for raising and lowering the spring arm 83. A bight
8c (see also Figs. 23 and 24) of the lever portion 8b
hooks onto a 1ip 1d of the side wall of the base
channel to hold the spring arm 83 in its lowered,
i.e. operative position. The lever portion is
deflected sideways and pulled up by its knob 17 to
move the spring to its inoperative position for
lowering the jack.

Referring now to Figs. 21 and 22, during a
load lowering operation, the raising spring 8 is in
its inoperative position shown in fig. 23, out of
contact with the pawls 2 and 3. The lowering spring
9 which is fixedly carried by the pawl 2 in this

example, has a downwardly curving portion 9a which

passes between the pivot arms eb of the pawl 2 around
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a rear edge 2c of the pawl 2 and through a
rectangular opéning 3b in the pawl 3. When the
handle is in the fully raised position the spring

9 presses agalnst the upper edge of the opening 3b
in the pawl 3 to 1ift the upper pawl 2 or to press
down the lower pawl 3 dependent on which pawl 2 or
3 is carrying the load. When the handle is in its
fully lowered or horizontal pocition, in which it
is angularly displaced downwardly by M5° in this
example, the spring 9 pulls against the lower edge
of the opening 3b in the pawl 3 to pull down the
upper pawl 2 or to raise the lower pawl 3 dependent
on which is carrying the load. Thus, when the jack
is in a rest position supporting a load, and the
locking pawl 3 is taking the horizontal component of
the reaction force, the spring 9 supports the pawl
2 clear of the rack and lowering the handle moves
the spring 9 into engagement with the lower edge

of the opening 3b to pull down the pawl 2 into
engagement with the razck as the handle reaches it
lowered positicn. The pawl 2 then takes the
horizontal load and the spring 9 1ifts the lower
pawl 3 clear of the rack. The load on the jack is
reacted by the operator as he again raises the

handle and the load on the jack descends. The upper
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edge of the opening 3b engages the spring 9 to press
the pawl 3 into engagement with the rack as the
handle again reaches its raised position. The
horizontal load is again taken by the pawl 3 and

the pawl 2 is raised clear of the rack and the
operation repeated until the jack is fully

lowered.

For foot pedal operation a coil spring 18 is
provided acting between the pivot pin 13 and the
jacking arm 4 to elevate the foot pedal during a
load raising operation.

Referring now to Figs. 25 to 30, the jack
there shown corresponds in construction with the jack
described with reference to Figs. 1 to 24 with the
following modifications which will'alone be described.

A modified foot pedal 16' is foldable to the
chain-dotted position shown in Fig. 25 in the storage
position of the jack.

The spring 8 lever portion 8b' is modified
to engage, with z free-end, inverted 600 V-formation
Eb" of the lever portion in one or other c two
recesses 30a and 30b of a slider 30 mountel for
sliding movement along the lip 1d of one of the
channel side walls 1'. The recess 30b is narrower

than the recess 30a and holds the lever portion 8b' of
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the spring 8 depressed such that the spring arm 83
is held in its lowered position as previously
described, in spring biasing contact with the tangs
2a, 3a of the pawls 2 and 3. When the formation
8b" is entered in the wider recess 30a the spring arm
83 assumes 1ts raised position as previously described
out of spring biasing contact with the tangs 2a, 3a. The pawls
2, 3 are then operated by the spring 9 as previously
described.

The formation 8b" shifts from recess 30b
to recess 303 and from recess 303 to recess 303
automatically when the slider 30 engages an abutment
31 or 32 carried at the inside of the top edge of
the channel side wall 1' moupting the slider for
sliding movement. The abutments may take any
convenient form, e.g. one or other of them or both
of them may be constituted by an impact screw. One
of the abutments may be pressed frocn the materizl of
the base. Thus, the slider 30 is conveniently fcrrmed
as 2 die-casting and slid onto the base side wzll fror
one end.

The abutment 31 is positioned to be engared
by the slider 30 when, in the lifting direction, as
seen in Fig. 29, which is a view on arrow 29 in

Fig. 28, the locking pawl 3 is engaging the
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penultimate rack tooth 1b at the left hand end of the
rack 1lc as seen in Fig. 25. On the final depression
of the foot pedal 16' to shift the locking pawl one
further tooth 1b during a load raising operation, the
formation 83" shifts automatically from the recess
30b to the recess 30a, ready for lowering the load,
as seen in Fig. 30, which is a view on arrow 30 in
Fig. 28.

In 2 similar way, the abutment 32 is
positioned to be engaged by the slider 30 when, in
the lowering direction, the jacking pawl 2 is
engaging the penultimate rack tooth 1b at the right
hand end of the rack lc as seen in Fig; 25. On the
final raising of the foot pedal during the lowering
operation, e.g. under the action of the spring 18
if not the load, the formation 8b" shifts
automatically back into the recess 30b ready for
raising.

Pressing the rack teeth 1b fror the base
enztles a large bearing area for each toots to be
produced without adding to the weight of tre btase
which is alredy made of lightweight materizl.

The lifting arm is preferably designed to
bend under excess load so that the arm deforms to

cause progressive failure as overload is applied to the
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jack. This acts as a safety feature.

To improve its stability the jack may be
provided with a foot at the lifting end, as seen
in Fig. 2, extending at right angles to the base.

Since the lifting arm 5 is of inverted
U-section and houses the strut 6 in the storage
position of the jack, the strut then lying along
the base between the side walls of the base, a

compact storage position is achieved.
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CLAIMS:

1. A ratchet operated jack comprising a base
(1) having a rack (lc) extending along the base, a
lifting arm (5) constrained at its lower end to slide
horizontally along the base, a strut (6) pivoted to
the lifting arm (5) and to the btase (1), a pivoted
jacking arm (4) carrying a jacking pawl (2) whieh
co-operates with the rack (lc) to shift the lower
end of the lifting arm (5) towards the strut/base
pivot (14) to raise the upper end of the lifting arm
(5) and a locking pawl (3) which transfers the
horizontal component of load on the lifting arm (5)
to the rack (13) characterized in that the lower end
of the lifting arm (5) is constrained to slide
horizontzlly by mezns of guide channels (lz) in
upstancding side wezils of the base (1), the guide
channels rezcting the vertical load on the lifting
are. ().

. L jeck &t clazired in clair 1 in which the

lifuin

)

erc (£) i¢ -f inverted U-secticr &nd houses
the =trut (6) ir tre storage position of the jack,
the strut then lying along the base (1) between the
side walls of the btase.

3. A jack as claimed in claim 1 or 2 in

which the jacking arm (4) is adapted for operation by
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a foot of the user.

4, A Jack as claimed in any preceding claim
in which the lower end of the lifting arm (5) is
constrained by the jacking arm pivot (12) opposite
ends of which are slidably received in respective
ones of said guide channels (la).

5. A jack as claimed in any preceding claim
in which the base (1) is formed in one piece as a
chenrel-form extrusion the rack teeth (12) being
precs-formed out of the channel floor.

€. A jack ac claimed in any preceding claim
in which the rack teeth (1t) are formed with a large
bearing area, the teeth (lb) having = width about one
half that of the base (1) between the side walls
thereof and the angle of incidence of the locking
pawl (3) to the rack (lc) is in the range of 20° to
30°.

7. A ratchet operated jack comprising a base
(1) having a rack (1c) extending along the base, a
lifting arm (5) conctrained at its lower end to slide
horizontally along the base, a strut (6) pivoted to
the lifting arm (5) and to the base (1), a pivoted
jacking arm (4) carrying a jacking pawl (2) which
co-operates with the rack (lc) to shift the lower end

of the lifting arm (5) towards the strut/base pivot
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(14) to raise the upper end of the lifting arm (5)
and a locking pawl (3) which transfers the horizontal
component of load on the lifting arm (5) to the rack
(1c) characterized by a lowering spring (9) inter-
engaged between the Jacking and locking pawls (2, 3)
for raising the unloaded pawl during a load lowering
operation and a raising spring (8) or springs movable
into and out of spring biasing contact with the pawls
(2,3) to overcome the zction of the lowering spring (9) and
bias both pawls into engagement with the rack (lc).

8. A jack as claimed in claim 7 in which the
lowering spring (9) is carried by the locking pawl
(2) and engages alternately with an opposed pair of
edges of the locking pawl (3) respectively to lift
the jacking pawl (2) or depress the locking pawl (3)
and to lift the locking pawl (2) or depress the
jacking pawl (3) when the Jacking arm (4) is in its
raised and lowered positions respectively, the
lowering spring (9) acting always to lift the unloadeg
pawl (2 or 3) relative to the rack (1c).

9. A Jack as claimed in claim 7 or 8§ in which
a manually adjustable slider (30) is movable stepwise
along the base (1) between a pair of abutments (31,
32) on the base by the action of the jacking arm (4),
the slider (30) being engaged by a lever portion

(8b') of the raising spring (8) and having two
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positions relative to said lever portion (8b') by
change of which the raising spring (8) is moved into
and out of spring biasing contact with the pawls (2,
3), the abutments (31, 32) acting to obstruet the
slider relative to the lever portion (83') of
the raising spring (8) during each last stepwise
movement of the jacking arm (4) in the raising and
lowering modes of the jack whereby the raising spring
(&) is moved into spring biasing contact with the
pawls (2, 3) when the jack is fully lowered and out
of spring biasing contact with the pawls when the
jack is fully raised.

10. A jack as claimed in claim 9 in which the
lever portion (B8b') of the raising spring has a
free-end inverted V-formation (8b") which engages
in respective larger and smaller recesses (303,
30b) in the slider (30) in the lowering and raising

modes of the jack.
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