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69 Method and apparatus for securing and releasing a crankshaft pulley.

@ To exert torgue on an engine crankshaft 3, for the pur-
poses of tightening or loosening bolts which are coaxial with
the crankshaft, torque is applied to the ring gear 5 which is
mounted on the crankshaft and is normally engaged by a
starter motor.

A tool is provided which includes a pinion 8 which can be
mounted so that it engages the ring gear and which can itself
be turned by a shaped end 10 on the pinion shaft. The shaftis
held in a body 6 which can be securely fixed to a suitable place
onanengine block 1. Tolighten orloosen the bolt, the bolt itself
is held stationary and the crankshaft is turned as a result of a
torque being applied to the shaft of the pinion which then ap-
plies a torque to the crankshaft itself through the ring gear. Be-
cause of the relative sizes of the pinion 8 and the ring gear 5,
this torque is multiplied.
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METHOD AND APPARATUS FOR SECURING AND RELEASING
' A CRANKSHAFT PULLEY

The present invention relates to an apparatus for .

exerting torque on a bolt securing a pulley to an engine
crankshaft to enable the pulley to be secured to, or

released from, the crankshaft.

The bolt normally used to secure a crankshaft pulley is
a high torque bolt and considerable torque needs to be
applied both to tighten and release the bolt., Complex
and expensive torque multiplication tools are known and
conventially used for thlS purpose, .However, bécause
access to the boltlng is usually llmlted itis often hot
possible to use such tools. The task is rendered st111
more dlfflcult by the tendency for the crankshaft tq
rotate when a high torgue is applied to the bolt
securing the crankshaft pulley. '

The present invention seeks to mltlgate the fore901ng

__problems.

In accordance with a first aspect of the invention,
there is provided a method of applying torque to a bolt

for securing a pulley to one end of a crankshaft of an‘

engine, the method comprising fitting a spanner to the

~head of the bolt, and applying a torque to thg
crankshaft by means of a tool comprising avmanualiy-

rotatable pinion meshing with a starter ring gear on a
flywheel arranged at the other end of the crankshaft.

In accordance with a second aspect of the present
invention, there is provided a tool for a exerting
torque on an engine crankshaft to permit tightening and
untightening of a bolt securing a pulley to the
crankshaft, the tool comprising a body adapted to be
fixed relative to the engine housing, a shaft jourhalled
in the body, a pinion fast in rotation with the shaft
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and engageable with a starter ring gear on the eﬁginé

crankshaft and mearis on the shaft for enabling the shaft
"to be manually rotated.

The invention is based upon the realisation that use may
be made of the starter ring gear of the engine as part
of a torque multiplication device to enable considerable
torque to be applied between a bolt securing a pulley to
the crankshaft so as to allow the bolt to be tightened
or released. The bolt may readiiy be prevented from
rotating relative to the engine by the use of a spanner
fitted to the head of the bolt and brought to rest
against the engine block and the engine crankshaft may
then be rotated by manually rotating the pinion engaging
the starter ring gear. Apart fbrm the torque multipli-
cation gear achieved by the relative diameters of the
pinion and the ring gear, the task of removing and
fitting the pulley is simplified by the improved access
at the rear of the engine.

The tool body is intended to be secured to the engine
block or bell housing in the hole usually occupied by
the starter motor and this hole is normally readily
accessible. »

It is preferable to design the tool to permit>it-to be
used for different engines and for this reason it is
desirable to prbvide several mounting holes or arcuate
mounting slots to accomodate different positioning of
securing bolts., Similarly, it is preferable for the
pinion to be releasably secure to the shaft so that it
may be replaced by a different sized pinion to suit the
ring gears on different engines.

It is further preferable to provide means for preventing
the shaft and'thémpiﬁion'from”foééting relative from the
housing. By locking the shaft in this manner, it is
possible to prevent the cragkshéft from rotation and
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this to can simplify removal of the crankshaft pulley
since on occasions locking the crankshaft against
rotation is sufficient to enable the bolt to be removed
by merely applying a torque directly to the head of the
bolt.

The invention shall now be further described, by way of
example, with reference to the accompanying drawings, in
which : '

Figure 1 shows diagrammatically an engine having
torque applied to its crankshaft; ‘

Figure 2 shows a tool according to the invention;
and '

Figure 3 schematically illustrates the torque
multiplication achievable by the present invention.

Figure 1 shows an engine block 1 mounted between tﬁo
side members 2. The crankshaft axis is indicated by the
chain dotted line 3. At one end of the crankshaft, a
pulley 4 is mounted. This is bolted onto the crankshaft
3 by means of a bolt on the crankshaft axis, At the
other end of the engine block 1,  a starter motor is

normally mounted. The starter motor has a pinion which

projects through an opening in the engine block or bell
housing and which, when in operation, engages avring
gear 5 fixed to a flywheel on the crankshaft.

The tool. . which is shown in Figure 2 will now be
des¢ribed. The tool has a body 6, with a central bore
and a shaft 7 which passes through the bore. A piﬁion 8
is keyed to 6ne end of the shaft and the other end 9 of
the shaft projects through the body 6 and has a shaped
end 10, This shaped end may have an internal square
drive and/or an external shape engagable by a séanner.
The body 6 has slotted location holes, indicated schema-
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tically at 11, by means 6f which it can be-secured to
the engine block 1. '

In use of the tool, the starter motor, which normally
projects into the housing of the ring gear 5, is
removed. The tool shown in Figure 2 is then fitted and
the pinion 8 is introduced in place of the starter motor
pinion, through an aperture in the housing and into

.enéégement with the ring gear 5. The body 6 is then

secured to the engine block 1 in a position such that
the teeth of the pinion 8 remain in mesh with the teeth
of the ring gear 5.

" Next, a spanner 12 is applied to the head of the bolt

which holds the crankshaft pulley on the crankshaft.
This tool is lodged against a fixed part of the engine
so as to hold the head of the bolt steady. Finally,
torque is applied to the shaped end 10 of  the shaft 7 to
turn the shaft and the pinion 8 on the shaft, to cause
the ring gear 5 to rotate. Because of the relative
diameters of the pinion 8 and the ring gear 5 (as can be
seen in Figure 3) a considerable multiplication of the
torque applied to the shaft 7 is produced when the
torque is transferred to the crankshaft 3.

Thus it can be seen that a simple and cheap tool can be
provided which can allow large torgues to be exerted on

an engine crankshaft.

To allow the tool to be used with different engine

‘configurations, the pinion 8 may be removable from the

shaft 7 and may be interchangeable with other pihions of
different sizes. the location holes 11 are slotted for
the same reason, so that the body can be correctly
mounted on engines having fastening points in different
places.
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It may also be desirable to be able to iock the pinion
shaft 7 relative to the body 6, and facility for this
purpose is shown at 13. This can be useful to lock the
crankshaft against rotation, when access is possible to
the crankshaft pulley bolt. The bolt can then be turned
against a stationary shaft, o
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CLAIMS

1. A method of applying torque to a bolt for securing
a pulley to one end of a crankshaft of an engine, the
method being characterised by the steps of fitting a
spanner (12) to the head of the bolt, and applyihg a
torque to the crankshaft (39 by means of a tool
comprising a manually rotatable pinion (8) meshing with
a starter ring gear on a flywheel arranged at the other
end of the crankshaft (3).

2. A tool for a exerting torque on an engine
crankshaft to permit tightening and untightening of a
bolt securing a pulley to the crankshaft, characterised

bye a body (6) adapted to be fixed relative to the

engine housing, a shaft (7) journalled in the body (6),
a pinion (8) fast in rotation with the shaft (7) and
engageable with a starter ring gear on the engine
crankshaft.(B) and means (10) on the shaft for enabling
the shaft (7) to be manually rotated.

3. The tool as claimed in Claim 2, wherein the shaft
(7) extends through the body (6), with the pinion (8) on
one side of the body and means (10) for turning the
shaft on the other side.

4. A tool as claimed in Claim-3, wherein the means
for turning the shaft (7) comprise a shaped end (10)
engable by a turning tool.

5. A tool as claimed in one of Claims 2 to 4, wherein
the pinion (8) is removable from the shaft (7).

6. A tool aé claimed in any one of Claims 2 to 5,
wherein means are provided for locking the shaft (7) to
the body (6).
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7. A tool as claimed in any one o'ff Claims 2 to 6,
wherein the body is provided with slotted location holes
(11) by means of which the body (6) can be secured to

the engine.
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