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Ratchet and tools incorporating a ratchet.

In order to provide a ratchet which can be made from
inexpensive parts, it comprises a pair of discs (5 and 6}
having ramps (5a, 6a) upset from a peripheral zone of the

discs and terminating in shoulders (5b, 6b). The discs are 2,
loaded together by a spring 8 which enables the drive to be 28
transmitted via the faces of the ramps (5 and 6) up to a m Ei@\z_?
predetermined limit before the discs separate and the ratchet é[”
clicks over. in the opposite direction the drive is transmitted }-76 [ a3 92
through the shoulders (556, 6b), which may then be inclined 15 = --L_ — 5b
to provide a torque limitation. The ratchet may for example hi= i 3 9 g
be used in wheel braces (as illustrated in Figure 1) or in spark ! ' U?— Y I 1L T
plug spanners. - o !
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"RATCHET AND TOOLS INCORPORATING A RATCHET"

This invention relates to ratchets with torque-
limiting characteristics and tools incorporating such
ratchets.

In a number of engineering applications, e.g.
wheel braces or spark plug spanners, it is required to
transmit a high torque, e.g. all the available torque,
in one direction of rotation, while being able to limit
the torque transmitted in the opposite direction e.g. to
prevent over ‘tightening.

Me;hanisms for performing this function are already
known, but normally comprise expensive components.

It is an object of the invention to provide a
torque limiting ratchet which may be nanufactured reason-
ably inexpensively.

| In accordance with the invention, there is provided
a torque limiting ratchet comprising a pair of discs
arranged face-to-face and loaded together by a spring up
to a predetermined limit, the discs each having a series
of pressed-out ramps terminating in shoulders, with the
ramps of eachlseries facing the same way and being in
opposition to the ramps of the other series so that when
rotating in the loosening direction the torque is trans-
mitted via the shoulders, and when rotating in the tight-
ening direction the torque is transmitted yia the faces

of the ramps up to the required limit imposed by the
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spring loading.

It has previously been proposed, for example in
published United Kingdom patent application 2062524, to
provide a spark plug spanner with a torque limiting
ratchet. However, the constructions proposed have neces-
sitated interengaging sets of teeth and as such, the
precision of the engineering required has meant that the
cost is too great for the device to obtain ready accep-
tance. Also, the torque limiting ratchet is not built
into the spamner as such but has to be attached thereto.

IﬁAacéordance with another aspect of the present
invention, there is proﬁided a spark plug spanner includ-
ing a torque limiting ratchet comprising a pair of discs
arranged face-to-face and spring loaded together, the
discs each having a series of pressed-out ramps termina-
ting in shoulders, with the ramps.of each series facing
the same way and beingin opposition to the ramps of the
other series so that when rotating in the loosening
direction the torque is transmitted via the shoulders,
and when rotating in the tightening direction the torque
is transmitted wvia the faces of the ramps up to the limit
imposed by the spring loading.

- In accordance with a further aspect of the present
invention, there is provided a spark plug spanner includ-
ing a first body portion to be turned by the user, a
second body portion to turn a plug and a torque limiting

ratchet comprising a pair of discs arranged face-to-face
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and spring loaded together, one of the discs being
attached to each of the first and second body portions,
the discs each having a series of pressed-out ramps

terminating in shoulders, with the ramps of each series

facing the same way and being in opposition to the ramps

of the other series so that when rotating in the
loosening direction the torgque is transmitted via the
shoulders, and when rotating in the tightening direction
the torque is transmitted yvia the faces of the ramps up
to the limit imposed by the spring. loading.
Metér'véhicle wheel nuts should be tightened to a

standard specified torque. However, it is not uncommon

for wheel nuts to be overtightened by the use of excessive
torque which not- only may damage the threads on the studs
and/or nuts, but also creates considerable difficulties
in subsequen% 1oosening. This circumstance has led to a
widespread feeling, particularly among women drivers,
that changiné a wheel is physically difficult as it may
involve, using standard tools, the use of greater force
than they cah apply.

In order to overcome this, it is proposed to provide
a wheel brace providing mechanical advantage by the use
of gearing but incorporating a form of torque limiting
ratchet to prevent overtightening. In order to be econo-
mic, such a wheel brace has to be inexpensive and compact
enough to be carried in the vehicle as part of a tool kit.

Its use is comparatively infrequent so it does not need
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to be particularly durable.

In accordance with a further aspect of the present
invention, there is provided a wheel brace comprising an
epicyclic gear set including a sun gear, a ring gear and
one or more planetary gears meshing with the sun and ring
gears and mounted in a cage, means for restraining move-
ment of one of the ring gear and cege, means for connec-
ting a socket to the other of the ring gear and cage,
means for manually rotating the sun gear so as to turm
the socket at a reduced speed with mechanical advantage
and a térqué limiting device operable to limit the torque
in one direction of rotation of the socket, in which the
torque limiting device comprises a pair of discs arranged
face-to-face and '‘spring loaded together, the discs each
having a series of ramps, with the ramps of each series
in opposition so that the torque is transmitted through-
the faces of the ramps in at least one direction up to
a limit determined by the shape of the ramps and the
spring loading.

The restraining means may be an arm, e.g. of adjus-
table effective length, having means to engage a wheel
nut or the wheel rim.

The gears may be stamped from sheet metal.

The discs may each have a series of pressed-out
ramps.

In all cases the shoulders may be somewhat inclined

so that there is a torque limit in both directioms.
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The invention will be Zurther described with refe-

.rence to the accompanying dm=wings of which:-

Figure 1 is an explodzi view of a wheel brace
incorporating a ratchet devize in accordance with a

preferred embodiment of the Invention;

Figure 2 is an end elsration of the gear train;

Figure % is a sectionz. view showing the assembly
of parts of ‘a torque limitirg device;

Figures 4a and 4b shov alternative positions of

a restraining part;

-

Figure 5 is a front e zvation of a modified form of

wheel brace;

Figure 6 is a side elsvation of the wheel brace
of Figure 5;
Figure 7 is a side elsration of a spark plug

spanner including a ratcheti in accordance with one form

of the invention;

Figure 8 is an end elsvation of the spanner of
Figure 7; and

Figure 9 is an exploczd view of the ratchet device
shown in Figure 7.

The wheel brace illu=mrated in Figure 1 includes a
standard socket 1 adapted == engage on the wheel nut to

be loosened or tightened, ==d it isdriven by means of a

handle or tommy bar 2 engarzd in aligned holes % in a
tube 4. The handle or tom— bar 2 may be separate or

welded in position in the icles 3. The tube 4 is welded
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to a first ratchet disc 5 which is in face-to-face rela-
tionship with a second ratchet disc 6; as shown in
Figure 3. A pin 7 passes axially through both ratchet
discs, with its head 7a against the disc 6, and carries
a spring abutment plate 8 so that when assembled a spring
9 is compressed between the plate 8 and the rear of the
ratchet plate 5 so as to spring load the ratchet plates
together.

The ratchet plates 5 and 6 are formed with ramps
S5a, 6a upset from the metal‘of the disc in the peripheral
region ﬁhéréof, g0 as to provide each ratchet disc with
a series of similarly facing ramps terminating in shoul-
ders 5b, 6b respectively. The ramps are in opposition
on the two ratchét discs so that when the tube 4 and
ratchet disc 5 are rotated in one direction, the shoul-
ders 5b and 6b come into engagement, as shown in Figure
3, and transmit the full torque to the ratchet plate 6.
When rotated in the opposite direction, the ratchet disc
5 rotates somewhat until the faces of the ramps 5a are
in engagement with the faces of the ramps 6a, and torque
is transmitted through these faces. Should the torque
become excessive, the ramps 6a will be forced, against the
action of the spring 9, in an axial direction away from
the disc 5 and the ratchet mechanism will slip round.
The actual limiting torque will depend upon the angles
of the ramps'ig and ©6a and on the characteristics of the

spring including the amount of intial . compression
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applied to it in the initial posifion shown in Figure 3.

Attached to the ratchet plate 6, e.g. by welding,
is a sun gear 11 forming part of an epicyclic system
illustrated in Figure 2. The sun gear 11 is in mesh
with three planetary gears 12 which are themselves atta-
ched to a cage formed by front and rear plates 13 apd 14
respectively. Rivgts for this purpose are shown at 15.
A normally stationary ring gear 116 is formed on the
interior of a dished ring 17.

The dished ring 17 is formed with a radial exten-
sion 18'(;mi£ted from Figure 2) which forms part of a
restraining arm assembly. The extension 18 is formed
with a slot 19 and a second slotted arm 21 is attached
to the extension 18 by méans of a.nut 22 and bolt 23
passing through the slot 19 and a slot 24 in the arm
portion 21. The aﬁm portion 21 itseif carries a short
length of tube 25 adapted to engage over a wheel nut
adjacent that engaged by the socket 1 to provide anch-
orage for the dished ring 17 and its gear 6.

Ih order to make the relative positions of the tube
25 and socket 1 adjustable for different sizes of wheels,
the position of the arm portion 21 can be adjusted by
means of the slots 19 and 24 retained in the adjusted
position by the nut and bolt. In order to provide a
further range of adjustment, the arm portion 21 may be
reversed as shown in Figures 45 and 4b from which the

nut and bolt 22 and 2% have been omitted.
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Welded to the centre of the plate 13, forming part
of the cage for the planetary gears 12, is a holder 27
which is adapted to receive the socket 1. If desired,

a range of standard sockets 1 may be provided for attach-
ment to the single holder 27, e.g. by means of grub
screws or similar fixings.

In operation, the position of the tube length 25
is first adjusted to suit the wheel on which the wheel
brace is to be used, and then with the socket 1 over the
nut to be lopsened or tightened, and the tube length over
an adjaéeﬁt’nut, the tommy bar or handle 2 is rotated in
the appropriate direction. In the direction to loosen
the nuts, the full torgue applied is transmitted through
the shoulders 5a and 6b of the ratchet, and in the oppo-
site direction to tighten the nuts, the torque limiting
feature of the ratchet comes into play and the torque
required is transmitted through the faces of fhe ramps
5a and 6a. The sun gear 11 is in mesh with the planet
gears 12 and these in turn are in mesh with the ring
gear 16 so that the planetary gears 12 précess and the
cage formed by the plates 1% and 14 thus rotates at a
reduced speed. In the arrangement illustrated, the
speed reduction is in the region of 10 to 1. The socket
1 which is solid with the plate 1% is thus rotated more
slowly and a comparatively small torque applied to the
handle of tommy bar 2 will apply substantial torque to

the nut to which the socket 1 is connected. Thus the
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- amount of actual physical strength required for loosening

and tightening wheel nuts is significantly reduced.

Figures 5 and 6 show a form of wheel brace incor-

porating some modifications. The gearing is basically

the same and needs-no further description, but the rat-
chet is slightly modified, so that instead of two
shoulders 6b and 5b meshing in the loosening direction,
contact is between steeply inclined ramps 5c and 6¢ to
permit the ratchet ?o slip in the loosening direction

if the torque exceeds a given high level. The purpose

. of this is to protect the gears from damage due to

misuse of the wheel brace in situations for which it is

not designed. Also instead of engaging on an adjacent

wheel nut, the arm portion 212 may be made somewhat
longer and provided with a pad 26 of hard rubber or

similar material to engage on an appropriate portion of

a wheel rim. In order to provide for different wheel

configurations, the extension18a is shown ih Figure 6

as being inclined to the plane of the ring 17, and the
arm 212 is shown as having two-fixing holes 27a and 27b,
at different angles to enable the arm to be more steeply
inclined to the piane of the dished ring 17 when in the
shorter position. Each hole 27a and 27b is also asso-
ciated with an adjacent upset locating lug 28a, 28b
cooperating with the slot 19 in the exterior 18a.

Also, the tube 4 may be separable from the ratchet

disc 5. For instance, it may be provided with a socket
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end to receive a spigot, e.g. hexagonal or square, solid
with the disec 5.

Turning now to Figures 7, 8 and 9, the plug
spanner illustrated has a conventional hexagonal socket
121 at the outer end of a tubular body member 122, and
at the opposite end, a tubular body member 123 is pro-
vided with a stirrup 124 pivotally received in appro-
priate holes near the end of the tubular member 123.

In a_convention#l Plug spanner, the tubular body
elements 122 and 123 are part of a single btube, but in
accorda?ce with the present invention, the tubular body
members"l22. and 12% are each attached, e.g. by welds 125
to a respective ratchet disc 126 or 127.

As shown more particularly in Figure 9, the tube
122 is welded to a first ratchet disc 126 which is in
face-to-face relationship with the second ratchet disc
127 to which the tube 12% is welded, as shown in Figure
4. A pin 128 passes axially through both ratchet discs
126 and 127, with its head 128a against the disc 126,
and is peened over a spring abutment plate 129 so that,
when assembled, a spring 130 is compressed bethen the
plate 129 and the rear of the ratchet disc 127 so as to
spring load the ratchet discs 126 and 127 together.

The ratchet discs 126 and 127 are each formed with
a plurality of equi-spaced ramps 126a and 127a upset from
the metal of the disc in the peripheéral region thereof,

so as to provide each ratchet disc with a series of
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similarly facing ramps terminating in shoulders (or more
steeply inclined ramps) 126b and 127b respectively. The
ramps are in opposition on the two ratchet discs so that
when the tubular member 123 and ratchet disc 127 are
rotated in one direction, the shoulders “126b and 127b
come into engagement and transmit the full torque (or

up to.a very high torque) to the ratchet plate 126.

When rotated in the opposite direction, the ratchet disc
127 rotates somewhat until the faces of the ramps 127a
are in engagement with the faces of the ramps 126a, and
torque is transmitted through these faces. §Should the
torque become excessive, the ramps 126a will ride over
the ramps 127a and the ramps will be forced apart against
the action of the spring 129, so that the ratchet mech-

anism will slip round. The actual limiting torque will

depend upon the angles of the ramps 126a and 127a and on
the characteristics of the spring, including the amount
of initial compression applied to it in the initial
position shown in Figure 4.

It will be seen from Figure 2 that the plug spanner
is shown as including a rubber or like soft insert 131
which lightly grips a plug over which the spanner has
been introduced so that the spanner may also be used to
1ift the plug clear of the engine and also to introduce

the plug into the engine when required. -

Various modifications may be made within the scope

of the invention.



10

15

20

0086082
- 12 -

CLATMS

1. A torque limiting ratchet comprising a pair of
discs (5, 6 or 126, 127) arranged face-to-face and loaded
together by a spring (7 or 130) up to a predetermined
limit, characterised in that the discs (5, 6, 126, 127)
each have a series of pressed-out ramps (5a, 6a, 126a,
127a) terminating in shoulders (5b, 6b, 1?6b, 127b), the
ramps of each series facing the same way and being in
opposition to the ramps of the other series so that when
rotating on the loosening direction the torque is trans-
mitted iig the shoulders (5b, 6b or 126b, 127b), and
when rotating in the tightening direction the torque is
transmitted via the faces of the ramps (5a, 6a or 126a,

127a) up to the required limit imposed by spring loading.

2. A ratchet according to claim 1, characterised in
that the ramps (5a, 6a, 126a, 127a) are upset from a

peripheral zone of the respective discs (5, 6, 126, 127).

3. A ratchet according to claim 1 or 2, characterised
in that a driving tube (&4, 122) for one plate (5, 126)

acts as a housing for the spring (7, 130) loading the
plates (5, 6 or 126, 127) together.

4, A ratchet according to claim 1, 2 or %, charac-

terised in that the shoulders are formed by ramps (5c,
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6c) more steeply inclined than the first mentioned ramps

(5a, 6a) B0 as to present a torque limitation in the

loosening direction.

5. A spark plug spanner including a torque limiting
ratchet, characterised in that the ratchet comprises a
pair of dises (5, 6 or 126, 127) arranged face-to-face
and spring loaded together, the discs (5, 6, 126, 127)
each having a series of pressed-out ramps (5a, 6a, 126a,
127a) terminating in shoulders (5b, 6b, 126b, 127b),
with thé ramps of each series facing the same way and
being in opposition to the ramps of the other series so
that when rotating in the loosening direction the torque
is transmitted gig the shoulders (5b, 6b, 126b, 127b),
aﬁd when rotating in the tightening direction the torque
is transmitted via the faces of the ramps (5a, 6a, 126a,

127a) up to the limit imposed by the spring loading.

6. A spark plug spanner according to claim 5, in which
the shoulders are formed by ramps more steeply inclined

than the first mentioned ramps so as to present a torque

limitation in the loosening direction.

7. A spark plug spanner characterised by including a
first body portion (123) to be turned by the user, =

second body portion (122) to turn a plug and a torque
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limiting ratchet comprising a pair of discs (126, 127)
arranged face-to-face and spring loaded together, one of
the discs being atfached to each of the first and second
body portions (123, 122), the discs (126, 127) each hav-
ing a series of pressed-out ramps (126a, 127a) termin-
ating in shoulders (126b, 127b), with the ramps of each
series facing the same way and being in opposition to
the ramps of the other series so that when rotating in
the loosening direction the torque-is transmitted via
the shoulders (126b, 127b), and when rotating in the
tightening direction the torque is»transmitted via the
faces of the ramps (126a, 127a) up to the limit imposed

by the spring loading.

8. A‘spaﬁk plug spanner according to claim 8, charac-
terised in that which the shoulders (126b, 127b) are
formed by ramps more steeply inclined than the first

mentioned ramps (126a, 127a) so as to present a torque

limitation in the loosening direction.

O. A wheel brace compriéing an epicyclic gear set
including a sun gear (11), a ring gear (16) and one or
more planetary gears (12) meshing with the sun and ring
gears and mounted in a cage (1%, 14), means (25, 26) for
restraining movement of one of the ring gear (16) and

cage (13, 14) means (27) for connecting a socket (1) to
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the other of the ring gear (16) and cage (13, 14), means
(2) for manually rotating the sun gear (11) so as to
turn the socket (1) at a reduced speed with mechancial
advantage, and a torque limiting device operable to
limit the torque in one direction of rotation of the
socket (1), characterised in that the torque limiting
device comprises a pair of discs (5, 6) arranged face-

to-face and spring loaded together, the discs (5, 6)

each having a series of ramps (5a, 6a) with the ramps of
each series in opposition so that the torque is trans-
mitted through faces of the ramps (5a, 6a) in at least
one direction up to a limit determined by the shape of

the ramps and the spring loading.

10. A wheel brace according to claim 9, characterised
in that the restraining means includes an arm (2) having

means (25) for engaging a wheel nut.

11. A wheel brace according to claim 9, characterised
in that the restraining means includes an arm (21a)

having a pad (26) to engage a wheel rim.

12. A wheel brace according to claim 10 or 11, charac-

terised in that the effective length of the arm (21, 21a)

is adjustable.
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FIG.5.
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