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LLOYD'S REGISTER OF BRITISH & FORRIGN SHIPPING,
71, Penchurch Street, LONDON, E.C.

May 25th 1909,

_Dear Mr. Kerr,

I now give vou some particulars as to the practice
of fitting liners on shafts as carried out evary @aF by seven
of the most successful Engineering Pirms in this Gountry.

v In every case the liners are mdde to fit tight
the whols length of the bearings at hoth ends. In some cases
the liner 1s made not to he tight between the bearings, but
when this is the case the space hetween the liner and shaft

is filled with white l1lead, putty or red lead putty pwmed in
by pressurs not less than 30 1lbs per square inch, In some
cases the liners are shrunk on, in others they are forced on by
hydraulic pressure cold, but if thepe is a tendency to stiek
fast when they are being forced on they are quickly heated in
Place by largs gas jets acting all round. The hydraulic pres—
sure required to force a liner on is reckoned to be from 13

to 2 tons par inch of circumfsrence and if the pressure is
gsen 10 be unduly inecreasing as the liner is pushed on then
the gas Jet comes in use to slightly expand the liner.

When the 1liner 1is shrunk on, after 1t is in the

correct position it 1s cooled by water Jets commeneing at
one end, this end being cooled and fixed while the other end
is expandsd andi fres. By gradually cooling along the length, the
lengthways contraction takes place towards one end and the
finished liner is 1eft with very little longitudinal strain in
it. If 1t 1s attempted to cool the liner all over at once 1t
seizes at both endghnd the longitudinal contraction has been
known to cause circumferential fracture. It must be remembered

that there is more proportionate contraction and therefore more

stress lengthways if both ends are fixed than there is eircwn~

© %OZO

06- 00104

@ Lloyds Register
m Foundation




Be

forentially because the expansion is considersbly more than
the diffsrence of diamateqz and part of the eircumferential
contraction takes place bafore there is any real streas put
on the metal.

In putting on these long liners, 1t is a vital
point to keep them absolutsly straight whether they are
shrunk on or forced on cold. TFor this it is essential that
they should be so fixed bafore BEE#ME as to be without strain.
Then after horing they may be considered to be straight also.

When heating them for shrinking on it 1s essentlal
that they should be uniformly heated all round. If not $he
part most heated expands unduly and the liner ceases to be
straight and will not go in place proﬁerly.

The amount of allowance for shrinking or for

tightness 1s the same whether the 1liner is shrunk on or forced

o n by hydraulic pressura. Most usually 1% 1.fié35 of the

s diameter, hut occasionally as little as 1 of the diameter
1500
hae b==n used. The 1 was adopted many years ago by Sir
1000

Joseph Whitworth and is now almost universal. The heating of

I e

the liner, when this 1s done, 1s effected by gas jets on the
Funsen prineiple, that 1s a mixture of gas and alr is used

f giving a hot smokeless flame. The liner is turned round
coniinuously all the time it is heing heat ed s0 as to ensure
the uniformity of temperature and stralghiness.

In a long liner steps in size are requisite. In
this resnect there are differences of practice. The siteps of
course are made so that as 1little as possible treaverse hes
t0 take place over the fitting portions, Whers the shaft 1s
stepred great care is taken to leave no mérk in the shaft,
that 18 to say the step in the shaft is taperad:§§33?257>t7>7¢?57
not stepped thus;— ~—~— _L__—— and care must be taken that
'tho step in the liner aeccurately corresponds with that in
the shaft and that the error, if any, is such that the liner
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will not overrids the step in the shaft, That 1a o sav an
s Ay
arror 1liks this )Q\\\\\W is battar thin one 1ike
o

- -
: U e Y
There is s diffarenas of oninion shd prastiss

a8 to pinning the liners, Soms firms wsa no pins, others
alwave use pina, 80m8 only 14 them when thay ars mpasifiad,.

As shafts do well without pins and as tholll are
some risks with thelr wuse, I nersonally think thay had hetier
he omitted, Thay cause a weak apot in what would otherwise
be a howo-gonsous shaft. If by any wauans thay work out
thay cut uwp the lignum vitas, snd I aa surs thevy will nevey
wake a loos9 liner into a tight one.,

Anothsr point of importanne 1s the metal. I see
the sketoh vou send says Bronse 88 x 13, I take 1% thie
means 88% Sovver 12% Tin. Thls 1s yrohabiy a zood metal, It
spproximates t0 what we eall Admirality Oun Meial whiech is 88%
goppar 10% Tin 3% Zine, The & 3% Zine 1s put in heoause
without 1¢ moltan copper 4isgolves oxilds of foppar, whereas /
the Zine has such an affinity for Oxygsn that the oxidation
which takes »laos in meliing is solsly oxide of zing, not oxide
of covpar, and ths oxide of zine re.alns on the surPuoe and
does not g9% into ths msal.} Somm of our Enginesrs put in as
mich a8 4% of Zine but keap 104 of Tin. Somse again have the
1dea that 2% of Lsad 1s useful, this, however, is not generally
baliaved snd the Adairsliv obhjact 1o 1%,

I have $abulatad the partioulars of ithe
vracticss of the various fimas,

In the oase whars the shrinking is done verti-
aally they have & desp Pit. The linaw, after horing, is placed
on end in the pit and heated by Bunsen gas (dnal gas and air)
both internally and extermally. The shaft is suspandsed from
a orane and lowsrad vertieslly inin tha liner, its welght
foreing 1t down,

I think I have dealt with avary bq&ng requiring
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Yours truly,
(signed) J.7.M11lton.

P.8;- I 999 I have omitted to state that for the part
betwean the bearings 1t is desirable that the radustion of

b thickness should b2 on the outside, to faeilltate the drawing

oo 1 of the shaft for examination, as seale forms on the part hot

ol gg working in the bhearings and renders the withdrawal Aiffieudt
f% unless the diameter 1s reduced at this part.

s | » (Initialled) J.T.M.
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