
BEGINNERS WORKSHOP

These articles by Ceometer (lan Bradley) were written about half a century ago. While they contain much good advice, they also contain

references to things that are out of date or describe practices or materials that we would not use today either because much better ways are

available of for safety reasons. These articles are offered for their historic interest and because they may inspire more modern approaches as

well as reminding us how our hobby was practiced in the past.

BUSI{E, S AND BEARI}{GS
GEOMETER describes the main uses of these necessary

components and explains how they are fttted and removed

I'l [ISHESSERVI TWO rnaln pur-
ffi por.r. They cnable inore
l, suitable rnetal than their

housings to be used n ith shalis
aad pins and. u,hen \1 ear occurs-
pennit ilexpensir.e reneu'a1. Ball
races and roller tvpes carrl' the
principle a stage further. Light
tbrce ilts in regard to shalis and
housinss. the-v carry the running
loads, and being all-hard. tum very
freely and resist rvear.
Common materials for bushes are

phosphor bronze and gr.rn metal. rrith
n-hich steel shafts and oins shoulcl
prct'erabl1. be hard. White metal is
also used to some ertent. as is casl-
iron. \Vhen steel bushes are used. they
are ahnost inr,ariably hardened. AII
except hardened bushes generall1' re-
cuire to he rearned after ilnine.' -{t some tifie. even' ens.ineei r}lust
renerv brxhes- commencinl x ith the
extraction of the old. If rhE tlnils is
open. tbr the bush to be loried
straiglrt out- such as the small end of

a corulectins rod. the rnethod at I
is emnloved. A distance oiece. or
Icnsth'of'- tube. to fir ovcr the outside
oi'ihe bush. another to bear on the
eud ancl pass tkough the housiug.
tuitable uashers and a lone bolt are
all that are necessan'. The"neu,bush
is lined sirrularly. thi oil hole carefuil-v
alisned. or drilled aftenvards and the
boie lmally reamed.

When ur assernbly can be brought
to the vicc and held rvithout strain
(engineers' vice, steel, rvith parallel
jarvs)" a bush can be forced out and
another prcssed in. using merely thc
rubes or distancc oieces. and checkins
the nerv bush staits squarely.

With bushes in blind holes. a
oroblem occurs in the absence of
iccesr to the fuither side. Otierr. as at
B, a bush rvhich is soft can be tapped
to take a stud or bolt. then can be
drau n t'rut easiir'. A iree bush beins
preselrt.. it should be reuroled tu'si
to prolide u'av tbr tap aud snrd.

H1-draulic method
The rnethod at C is aoolicable to a

blind-holc bush rrhich'is hard and
cannot be tapped tbr estraction. A
close-fitting rod or punch is obtarned,
and the bush aborit half filled rvith
thick oil or grease. The housing is
supported opposite the bush on a
flat nretal surthce. the purrch entered
and struck rvith a hanrmer. The oil
or grease is thus forced into the gap
betu.een the bottom of the brish ancl
the housing, and drives the bush out
hvdtaulicallv.

" \\hcn' liouirnss or ruain cornDoneuts
cau be prtperly supported. bushes
can. of course- be driven orrt tsinq a
stepped punch or dnft as it is generally
called. This is the case u'ith valve
guides. as at D, uherc thc length is
such that usiug a bolt n'ould be slou'
and laborious.

Problems similar to those in re-
rnovins bushes occur rvith ball races.
With tYrese. holr'ever, it is inadvisable
to haurmer or tbrce on the centre
rnenr'ber if the races are to be used
asain, since blorvs or thrtst must be
transmitted tluough the balls to the
outer mernber-rvith the daneer of
damage or taihue later..

\\rherrever possible. a piece of

nrbing or distance piece should be
used direct on the oi.tter tnetlber as
at.E The rubing can be tapped all
round to keep thE bearing square. or a
bridee Diece laid across tbr central
bloris. or the bolt method adopted.

When races are to be reneri'ed and
access to the outer member is ob-
structecl, blo'il,s or fbrce can be
t0 the iil1er rnenrber tlugugh
or if this is impossible, using a
or lipped punch, as at .F.

Alternative method

applied
a ch'ift-
cranked

Another method is to drill two
holes. usins nonnal and tlat-endcd
tu ist drillsl to colne on opposite
sides against the outer rnemblr. A
palallel punch can then be used. and
flre. holes trnally filled by tapping and
flttrns scre\\'s.

e -sprnrg 
-ring .or circlip locating a

race rn a houslng can present a
rernoval problem, Srving tb the stilT-
ness of the ring and absence of access
behind it. A hole. hon'ever. drilled to
colne approximately to the bottom of
the circlir:. as at G. oermits an instru-
ment [ka a stilf blturt scriber to be
inserted and one end of the
raised-nor need the hole be filled
aftenvards. tl
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