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REPORT OF TE8TE ON CYLINDER BORE MEASURIVENTS

Re) and 700¢ BT BATRTL

Sbject of Test

To ses whather a 790 e¢c eylinder barrel bored out 020 in., oversize
would distort excessively when pulled down onto the erankcase.

Mot hod of Tegt

A heavy cast iron block wis bored out to recelve the spigot portion of
the oylinder barrel and wes provided with five tepped holes to ensble &
7% ec eylinder berrel and hoad t0 be fitted so0 that sessgurements of the
eylinder bore could be made after tightening the besd mutz to any specified
torque flgure. A second serles of five tapy+d holes emable a 700 ec cylin-
der to be fltted.

Measurements vere mede at the top emd bottom of the bore and at inter
mediste points both at right sngles to the gudgeor pin axis and parallel to
it. ‘

Neasurements vere made first with a standard 7% cc Werrel and then with
one bored out nomimally 020 in. oversize. Fimally, a stendard 20U ec
barrel was checked, thiz having & well thickness 0% in. greater than the over-
size 7% oc barrel.

BRogults

These are shown on the sccompsnying eheet which shows graphically the
figures obtained from twelve sets of measursments - four from the 7% ee
cylinder bored out O in. oversise, four from the standard 750 oc eylinder
and four from the stendard 700 ce oylinmder . Hach set of four readings con-
slsis of two seie of "fore snd aft' readings and two sets puralisl to the

gudgeoh pin axls - one set in each case being with the eylinder head tightened
to 22 ft.lbs. torque snd the other with the head nmuts slack.

Attestlon ~ust be drewn o the fact that while the vertical scals of the
égbgruss is epproxiwately 13 1 (the eylinders actually measure Just under six
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inches in length but are shown for convenience zs 6 in.) the horiszontal
scale is magnified 2,000 times, 1.¢, 1/10 In. ém the dlagrem represents
0001 in, diametrical measurement or ,0000%5 in. radius acsuming that each
0001 in diametrical reading on the gauge is symetrics 1ly disposed about
the axis of the eylinder,

The shaded rectangle in each diagram vepregents the nominsl mnanufacturing
tolerance of ,0005 in. or dlameter. The full line joins the setuval recorded
points with 22 f£t.1bs. torque on the nute, the broken line Joins the recorded
pointe with the nute slack,

As an indication of the effect of the 2,000 1 1 magnification, it may be
mentloned thut while the sghaded rectangles represent one well of the eylinder
(within theoretical tolerance) the other wall, st thls scale, 1z Some 77
yevrds avay to the right of the alagram } '

The lines AL and BB reprosent respectively the top and bese of the
¢ylinfers. Ouly thet vart of the ¢ylinders between thege lines is, there~
fore, subject to compres ive loading from the holding down bolts. One might
expect, therefore, that this part of the eylinders would ghow more signs of
distortion under the bolting down stresses than the unstressed portion below
BE. Th other words, the difference between the full limes snd the broken
ones might be expected to be greater abovs the line BR than below 1t. This,
hovever, is by no means the case except in one of the diagrems (for the
standard 7% cc cylinder fore and sft where the effect of the compressive load-
ing spoesrs to be actusll y to straightem the bore). The most general effect
of the compressive loading sppesrs to be to canze ovelity at the lower end of
the bore - always with the mejor axis 'across' the aylinder. TIn the upper
part of the cyliniers, the compressive loading appears to distort the bore
slightly out of round rather than to erumple 1t like a concertina.

In theory, of course, at any rate the broken lines should lie for thelr .
whole length vithin the confines of the shaded rectangles. In only oge
diagram is this the case - the 700 cc fore and aft - although itis very nearly
true in the case of the 700 ee measursd across the eylinder,

The 7% ec eylinders depart aprreciably from the drawing limits. This,
however, appesars to indicste insccuragies in the machining rather than collapse
under the bolting down stresses, 1In particular the boring cut to a nominal
#4020 ine is actuslly from Z 1o 12 tenths above the top limit even vhen the
head nuts are slack, Tightening the nuts makes ths borss no worse - in faet in
the case of the standard 7%0 ec eylinder, the bore is straighter after tightene
ing than when the nuts are slack, partieularly in the 'fore and aft! direction.

There is, of eourse, no guerantee that all the measurements werc made at
exactly the same points in the bores - either longitudinelly or angularly. In
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view of this and the very large horiscatel sigaliieatlon, the shapsn and
slses of the bores are sungldered peasonable apart from the %+ 0204in, CVEr-
size® bore being too large.

It 1s cortalnly vorta vhile running a teat wity Yversize pistons e
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