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Iprop%llrn asllrlg tIrrougIr tlie vr%aer Hre pro eller exertsa
arnt %ﬁ on t aher astern of the ship, an oUrse, g
ew on’s Third L ewater exerts an equa g opp osht
Ilrrrgs(t) osr'hetlt?te proge er. This thrust 1S transmrtte alon

gine. t tr%st e e e ﬁ” ' arymree%'t% ktt'e%%
e(rrng against hre main pearrm] £ss ot:n{ da ﬁ ere
tgaagg 0 r cerﬁrée]ttrse en%rret‘ese?tdstﬁet rustsI tan boc

[n smal er
r[rrnes the thrust shaftls made rntegra?wrt tlie crankdehaft

H his |s umsatrs actorgl now | verP/ rareX carried out
The met Oﬁ at 1s almost uni er?a now is to ?a separate
gpg{tt or the thrust shaft, and place It just aft of the crank

The thrust shaft mHst (H‘ course lire desr%ter? to take the neces-
sarkj torqu% exerted P/ e propeller as Fto take uCP the
thrust. "The diametef of the ﬁft is found trom Lloyd’s
Bur U errta ru es and s usua esanre SIze as, ora rtt
ma er th an ter of the cran shaft, "It is also a Ht
%e(r han tose 0 e tun el shafts, as If the thrust shaft

etween any or Its CO ars, 1t makes a repalr SOmew hat
ficult



THE THRUST SHAFT.

ne of tlie flrst con deratlons IS lble number of coII rs to b?
B rf ge to ta eg hrust. vmusR/ aﬁe co ars wil
complicat smced; ere is a certal dia Ite area to g
LIse tﬁ fa ethet r st, an le]nce very few c? rs need be use
|f eac Farge There are (P gy?r severa |sadvaHtages to
reco gr IPﬂW af Ifficult and_also wit aIarH
%terielnm e ? ﬁY onta(n Laws IaB e
Penp %a feed of the colla 3|s and t r?akes rica-
ion difficult, and mcreasest e resistance due fo friction.
The shaft |s usuall ild ste I and sdpud he cargfulliy
for?ed In one direction, not h a |n one direction an
he other, as this |ntro Uces a w akn ss Int 5
SQMe €ases 3 per cen to4per cent, o nic eI Is adde and thls
gives a stronger sh a
” the advanta es IeW|th ashatt haV|n aIar number of
small callars, exc ptte ac at it 1S ve |ca
calc%latl[lg tﬂ |menf|onso ev rious arts tan
n tt ?rmuae used are argel em |r|ca oug
eoretlcal ormulae can be used to a cert
From elementary mechanics we have :—

_ Work done = force x distance.
Tims we get

Effective Horse-power = Thrust (in Ibs.) x SBeed (feet/min.)
33,000.

in extent.

From this we have Thrust = 10”1’ X 33,000.

The effective H.P. bears so defnPt ratio to the |
Inlne Sendlng on ﬁ1e mechanalcal erﬁlemency of the engine andl-!Jear

The usual ratio may be taken as

IEHP =77 for best High Speed Engines.
: = §|8 for Merchant Boats.
= ‘80 for Turbines.

Thus we get Thrust= ¥ Xy X 33,000
" where y = inech. effy.

Phrust (¢ Mg

Hence we see that



THE THRUST SHAFT. 333

This thrust is usually called the mean normal thrust. [t is
clﬁar that the t?wust lsyexcesswe.wﬂ]en the.s§eed IS s?ow, 6.,

whep the ship_|s starting, or towing, or going against g stron
he% wind. pThus,,aﬁth%ugﬁ we Rgve thge angnorméithr s%
t0 ?]se our calculations on,.the shaft must be designed to take
up tne maximum stress, which occurs when startlng or towing.

There are various formulae available. One which gives the
area directly, and with a fair degree of accuracy Is
Bearing Surface of Collars in sq. ins. = "6 x 1.H.P.
ip. fl(jn" for each 1.H.P. developed.

A Dbetter way is to take a certain allowable pressure on the
working beari ?s.

Good values for these pressures are _
50 to 80 lbs. per D" for Mercantile Marine.

80 to 100 Ibs. per a" for Naval.
.Anrwh rule for finding the number of collars to be used is

give
1 collar-up to 5" dia. of shaft
and an extra collar for every T8" dia.

or N.= 1+ (] for Mercantile Marine

and N = | + 112(} for Naval and Eeress.
Thg diameter of the shaft, as stated before is found from
Lloya’s rules.

Hence we have to find the diameter of the collar
Total bearing area A = " (1)2-d3) +N=D"

where 9 = dia. of collar,
= (ia. of shaft,
N = No. of collars.
Total Thrust = total area x allowable pressure.
T=AxP

P x 1 x N (I)3-d
From which 1) can be found.
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In practice the rule for the thickness of the collars is given by
T = 04 (D—d).
The space between the collars is found by

éi) with Rings of solid brass T = 0-4 (I>—d).

ith Rings of cast iron lined with 1,
i) i 19485 or white metal H) [l 1

i) with Kings of C.I., hollow to allow . §j, . .
() %or water c?rcu attlon ] }— —(‘

Another rule for giving the pressure on a Thr(t)tst bearing is
Pressure in lbs. C1 - ] (? + )0

where R = revs, per niin,
d = dia. of shaft in ft.

tl(e t]hrfust sh ft and block are usually.placed next to the
cran t n5| en%ne room 1t po Sf] e, 50 as to %ergn
|ns ectlon 0 the ﬂglneer In charge, Thes
orte a c en y a pillow block so as to prevent aﬂg
t| N w |c would cause an Inequality of pressure on t
t rust earings.

, tpere are three t;&pedﬁ 8f thrust bTJocks in use. Té@ foc how

h attac nsists of a cast Iron li
COVEr; te Ivision orizontgl. Rectang uar rooves re
turned In these, in w The

rings are scraped to ma chgborggsmtvmt Hng(s)”aarres ont es t,
small ra |a oIl grooves are cut in tI|e ormer. |nce | t |s
0ck wer eat,” It would necessitate the sto

St of éeﬁoremﬁtttlﬁ e TAmae to o ot b H%
Iars arhe bock IS ngt enera gconstr cted to admit of
| it out by dropp! C|e tly to clear the shart, so
Isconn ectln ot t1S necessary as a rule berore

e block can

Both.the cover an base of the, block are water cooled, bu
e\éen wﬂﬁ this tne b?ock IS unsatlsl%actory, andﬁ1 IS rarelv useA

Forlar e eﬂglnesT ype
||s is ? wn in“the
I|tte enlargement to get a

1., tlie I|or(fesho t}/pe nlversaol

|
sketc en d needs
c*ear |dea oft e detalf
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[t consists ofathast iron L?d cast so asﬁ rovide a bath for

lubricant, | hich the shaft runs partially .immersed, Cast

Iron shoes, wto ermit of water circulation, and‘1 ine on

eac aceW|t h tadl rest I position hetwe en} collars

ssown hhlnet oesgneachsleotesaft
nte ole length o gunmetal nuts on these
d the shoes In os|t|on

The wat rserV|ce not shown in tlte sketc |s rranged s0 that
each shoe has a sep rately co troI ed s ter ence
the emperature of the w oIeboc en e ua se and 1S 15

ucive to smooth runnln earings at each en ave

Utfing hoxes, sot at the oIc N nse bo et ottom of the
haft gan ustally immerses haﬁf the sah

|ISO| in many cases, is cooled b smallwatert hes passin
stargzoard to orty rough h O| bya he eoolhng gur?eﬁeg
H not eI thfe shoes are Wate €00 % % st
eat generat riction 15 carried away by the water ser-
vice through the s 08s.

sure of the bearlng area 15 above t e ce of the shaft.
thrust scrfws are,” however, arranged so that th []e on t
same level as the cer] re of pressute, and thus the shoes bear
evenIy against tne collar.

e chief advantage of thi
Wpres uad,lu,ste Edlg%tendeg fn[}g

Sincg hhe shoes are of the Borse hoe tm)re the cenHe of pr%

Pe is the fact that_each snoe
t]e rest. . Alsp If one shoe
It can ber P replaced without stopping the
engine. It also entails less spare gear,

Lubrication is greatly. asmsted by the ol bath and t efoll

gtioves? Gut In"a specia man?er as] K\/ ec ie

¥ rication is due to the actt at the centri %Ia t|on
the collars ten stot row the oil put |mmedlate 50 there

sno rea Eomt of “ ressure ” at which to introduce the
ubricant as in an ordlna y journal bearing.

A third t}/ge not shonn in the sketch, I due to Mr Seaton
This |?3|m Hﬂlneta constr ction to]; hut the.divi-
sion 0 thg two hafves Is vertica and not onzontal Th|s en-
abes the block to bee amine , thout remova of the shaft, as

e two halves are made o as to slid ut orlz%ntlag ter
|m rovement mteconstr Ctl? nab es the_whole fhe ear-
Shriacey t1un I & belh O IUBrIcait, i pe. Jowevey
Teara ce %etween the sh]gh and the mmde che shoe or brass
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ring, since the block is desrrh;ned solel t? take the thrust of the
propeller, and not the werg t of the sha

he block is bolted to the framers of rr\ shlE bg/ me(ans o‘ a
sea Ing Rate an which it est? his E sécure X
heams and 9|r ers 0”9”3 Ina IX to se era frarﬂes s0 that n
excessive strain IS exerted on any part of

With modern thrust hlocks th Ioss due to frrc ion i now
com arafrveq hI Hrj autjrorrtres dﬁf*er ont rs%%{ect
Good values f?r e loss exgresse as a percentage of the total
power are as tollows:—

Mercantile Marine ... w0470
Express Steamers and Large Naval Boats 0% /0
High Revolution and Small Naval Boats 0%65°/0
High Revolution Turbines .. .. ['0to I'3"/0

A general rule for all is
Loss % = (V.VIU'M.

WheB rson’s turbine’s first came into promrnence the-
thrust Joc \rias not so Important, as the stea resSUre Was-
Brrand agnce thﬁ thru unowthathe Ica earrng as-
een Introduced the thrust must e tak F ue{) Cas
Berr ents have Reen carried ?utwrth roller and ball earrnlg[r
these have had, so far, httle chc 5. rat?tsar }q/ at

reater accurac king the balls has bee this-
Hr %e more sdccess a] J

“ Helix .”

The rIIuﬁ?ratrons shown 0 %;es | and II. are reproduced
f

m the submitte the essa
r?d d Wrt EBermrssron 0 %s geatod/ Esee %ock
rine Rules

Bfothe Pu’\Q shers nrglllenses?sr.mcqhas Grr% in & Eo Stran couresv
-I.A.
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ADDENDA.

Tunnel Bearings and Thrust Blocks.

(Issue of January, 1910).

“Another |nter strn Hornt in thrs connection*® is the desrgn of
thru?(t shaftW inipn .may be %xpresse? that, general 3/
P these %% not esigned with ‘a sufficient aiag!( f
ren it it wou erma |ne that most eng |n ers would know
Fu tcrent\x about the re uirements as r f atrengt and
Hrrr;ﬁtro and. that the desi nerva } 3% Upon to see
at these con |t|?ns were a e uate}/ ut'n a Yerg
arugne prog)ortrono steamers afloat at e resenttrme it will
hat there |sda contl uous fow of Sea WﬁterHtrou h t]
thrust blocks In orerto Ptem cool, T ect Of t
water on the shaft itself in cor 0s1on is obvious, and this process
must be conttnuous as H rman es tpe water cann twht
an dergreeo safet%bes ut off whilg the s atrs run“tq
ﬂa ated e act hat owrn to neglect ear
h arp Co ners ar ehtatt eju |on thet stco ars
Wit the i aft” an

mechanica i OkPng the e ect o[ cortr ?]ron wm
Jn gnet

tsrngntest ean aent H ank shgtetrs]erbautythet?lsear%es er as
cte corrosron one or more brass liners, exceptrn at
artt t stand the wat rneart tapering..  This
ecte art o t ends tIn Itse rvesa ‘indica-
At b
? end sh ft near the pr r IS tog Eﬂ

roceeds on the tal eII o
nown to require much asis In view o arge numoer
of pr pellers which are os eVery year due to s roovr
n tesa e effect 0 se wate must e roceeq|
in the thrust lock. When one alsp consl est e ct
ere must be ga vanrc actron constantly proceeding In the

TSI owin tO the'm II steel co, al'ﬁ erng In" Intymate contact
Wlt I their white meta I’IH%S In {ne pre €nce 0
I e worst p?rt

IS apparent that the wea e z}kes ﬁce In t
goss!J le, viz., the outside rbre% the ‘shaft, and such shafts
to withstand continupys sea-

re y no means stron enoug H
9norn wearﬁ n If, according to t etheo[] ﬁ esign,
ey meet all con rtrons when they pass out from the shops.

oA certaip proportion of the failures. of thrust shafts may he
traceg t0 tHepw y |n which ﬁte \Irrr%rﬁsrnvoR/elgtStrnS thesdesfl

* The reference is to the def iaBrﬁIHg Ff afra%;rnl%f taee”na the cJo&Irng water outlet away from

sea water, It
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carped out |n the shops. In one instance \ghere sucn a shaft
g

Ern(eﬁ uetrneevaevrtheﬁreesS tffe IC ga]%lture P t]hg oerN n?t IvnvaIS
as the out en

one [ asnr dq ag %n tg
Bentreot rcture Thrsrn cate |t1 telt erte ﬁ ﬁ
een f rde under ali ﬂHIC steam hammer, or_else that t
fa eer}) ? It is worth rememberrvérhthat such
on grgug owswh %aurhee{elt FSXQU awmeerent rlecmgls\/%%
ematerral Moreover tptese blows sho qg not be de |vered§ too
uickly, as when the m?tal IS In & ductile state, 1t sh oo
|veB an o portuwtg to Tlow or set itself ttecentr}e hefore |t
een t0Q muc |stPrtﬁ “on%tant lows on the outsrde
oreover, the mat rial shou eafed to ver¥ neary Its
oastl heat eore ein %r ed, dand the c rrect or rb e}at
S In |cate to the me erstan err wor
aterial out a shower o white .h s when” it IS

ot s
rawn ou & urnace: hese are entrrel dprﬁerent rom the
appearance of the sparks w ent e material is being burnt,

Yet a ther dgtehrl which Woud materraII assist the life of
t ust. s ts. an ﬁnngis on geat r attentjon to th
ollowing orHt whic thoug é Earen”
detail, nevertheless causes.a consi era eamo nt of frou
not attendeq to. hedesrﬂno otetruisatsrn
ﬂmfe oat? IS grn?smuc as the oftom of the coa on the
t are finishe form arrghtange and 1t.is ev tt a|[
this sharp angle is su icient to” form the' be mnrnr? me 0
cIeavao btwee the collar and the shaft,” whic most under
exce ona on ||ons such as the racrn of a roPde er cause
ave co sr er ount 0 tron are s o always be
ken toB cefd ets \ier smﬁ at this anigthar unctr N as
ese (i %VY(H Hytotestrengtho 51 The
F 3 shou ave a radius to suit the fillets nte
oIar and this radrus would therefore econsrderab arger
than those usually %rven

order t sh these considerations actually affect the
on< ft et rus Y)VI oyret

||n o cks 1t may be Interesting to' relate o
?ctua errence oc urrea in sea 0ing ractrce
Irst trounle wa ue to the. fact t ter

as ¢ rl rl(uall

stan m& upont\e IIate An Eig. outt e thrust
0 ahe. The thrust itself was notrcehd to b
engines. were r crng and 1t theref ore

this c oded t
Ut a compensating

gvor ing loose whe
ecame”necessary fo stop the engines and to
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glate und rner}th the corroded one in order to stren th nit as
hown in t T rs(o ate was fortynatel among
the cardo butt fixin fdthrs ﬂne rnf thic stee plate IB\
posLtro ngro rng sea ait with the rmr%ed means av lla
ot 8ard shrg was verv onag rh eavy usrne s which 100
Ewo d the work rn?

gs to accom he thrust not
een noticed and orrected hOWGVﬁr it m h ave een elt-
threl uprooted, an acomplete brde down to't ¢ €10 nesw uld
theréby have een caused. In or er 0] rotecdt suc, ates rm
corrosron the requrre constant ch rﬁg arntrn
fX g ni er to glreventt ect%o the ¢0 tr uous
Eo s( (I] hout o ec? ing Sea wate ough the thr
r%opaceaaero ceptent upon the floor all roun te
hrust h d Portan ear| o t rs ﬁccr ent upon the
questron of ample esgn of thrust oWever, vrous
A ‘ther accr%entmr ht have een uch more Serious, if X
ortuite te] enP[r eer haét not een st%ndrng near %
rotte valve w occurred.. This was the fracture o
10 Inch dgametert rust shatdurg Hver eavy weather, att e
%ct on. of the s aht where one o |lars was Joined't 8
Jrroper as S ﬁwn In. Fig As soon as. It occurre
Eg er sto ed the en rnes] and the rep arﬁ hdrca ed In t e
fc to 0. days and nights to fénrsh T drstt ing done
wsto t the keeps on the tu H el bearings, and to utgre es
of plate wrt coarse_emery cloth wrapt roung P
ca S. t ese were then ti hten d down, and this gevrce ﬁﬁ)
shaft from turnrnr% w ile the en rneersd\riere usy e

ext ste uncou e thrust shaft a it. and then
f ve Pt 0 Qetween the coﬁlars

thr st h ﬁ ge S a

on the s hatt, s? at the orwar where the fracture
occurre was. left pro ectrn% t]o t e thrust } t was
ortunate that rn ma hi acement rtwas oun the

K

ri be done wrt reerence ryst

% éown ts wa ﬁ extra es rn Lh
eothers all eot e[ es workrn

wast nputrnpaceaa earr sow
eprcswere aeostrrso dstee
ecoaran onéote

éﬁ T B
Id ition asre e of aEgP e iron wa ntr uthe and faséergaeCe %

rﬂeans of tap bolts P to the S a orwar
d %co Ear Anot er rece o an r\e Iron was t en bent
round the shaft, and secure rder to form a

ort of auxiliary collar to etl ts where they were
?astened togethe?l and t0 keep t%e cran haftrng from vd/or ing

seatrn
ryst SE
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eitlier forw rd or aft.  The necessar]y bearing for this collar
rrvaesmset%‘)ureetﬁrL boltrn two stout hatchies toget er an sj?orerﬂg

in ever ncerv emannﬁ rom tlie roof of t
t rust recess an also rom the floor. he auxlliary
ke r an”e{"rg oo &0 %'tQéh e Woos. & sIoun 1 tﬁe
sa% Errd es wer aarsfrnc Hrck andﬂtn g

Iron was a? |nc tPcf(Cmt eefan e, whrIe the bol ts used %
seven er%nt s of an Bnc é This repair r{%as sufficiently satista

? ? eh E roceed with_the engine runnrn
slow.a tert ep emoved from under thetunnF
earin 3 P port 0 re alr ¢o
e rea A

ra ont 50 mr(r unti
gs trou I ossr have be n avor e
0W6ver If t eetsera

t had 5 [in %amete and
rrérn tion ?e o ar an rusts tha een
rou ed Instead o ftas arp corner

0

Fia. 3.



LLOYD'S REGISTER SCHOLARSHIP.

he Awards Committe the pleasure of reportin
fol OWlsp[t)(intEe Counrgllin to t%e Secretary of Lloyd’s Reg%ter
[t is Interesting to note that Mr. C. P. Tanner, who has just
coseé the secon year of’holdln Llolydsvgeeg;lster ghollar

hay. furﬁqga'”%ta.‘nsd%“ srissch e Royal Nevy s
Engineer-Lieutenant.—/ & "oy y e

U

TITANIC ENGINEERING STAFF MEMORIAL
(BENEVOLENT) FUND.

The Commlttge had under coqmﬂeratlon an a%pllcatlon from

hé’?“ el &8#%68{ e reasetrsan ckatne il

was tw en t e_Minneapolis ?] rh The circumstances
ace efo e the Com |tt e Were such that the case was recom-
en e tot e Qunﬁﬂ or nomination to the Merchant Seamen’s
Pana ﬁvm een aﬁgrove the necess%y steP
¥v h nto caJ y the récommen Bon INnto effect ere are
ive children, and the candidate 1s a boy, 9 years of age.
ne of our Hmmbers \Was in-
terested in a candidate for this Or? anage and on application
received the support of the Committee.—

ELECTION OF MEMBERS.

The following were elected at a meeting of Council of the
Institute held on Tuesday, March 14th, 1916: —

4s Members.

Arthur George Burdick, 53 Belgrave Road, Ilford, E.

JamesHaII uncanson, c/o lrrawaddy Flotilla Co,, Ltd., Box
Rangoon.

James Slnclalr ¢/o Messrs. Butterfield & Swire, Hong Kong.

343









Chas. P. Tanner, Engineer Sub.-L.ieut, R.N.

MONG those reported killed on H.M.S. Indefati able
the naa/ai ha Pe wh E(ch took I-\ace R/tag% F‘
Jutland, it is wtt gat re%re we note th ame 0

Chas, P. Tannér, Engineer Su -LI uenﬁnt R.N., whom w

noted in a recent |ss 3 as g rf](I; r%) eted hig' Untveritty

course at Glasgow, with the al dsRegtsterscho

Shl Bdert uspices of the Instttute of Maring En meers
tained the B.Sc. de ree. He then refetved

mtssmn In the 03/ as engineer sub-lieutenant and
?fter a shg t ttme tthe naval trai mg college, he joined the
ndefatiga

g,onM a/8t His en%me ring trainin as an a
prenttce was atne in.the works of M&ssrs. David Row n
Glasgo during |sm) renttces 1P hewaselecte
H dHate 0 the nstttute of mTeet] His name
een In successwe £ars ?tn t e IS those rec%tvm%

awa ds OI' essaﬁw ttCOﬂt lhuted by comp etttor on su
|

E}Etg/tECO atrwar ro%eot
Tdn rOtE[O

and enli ste Duri Ir erto 0
a_clergy nin n|gﬂ s‘h P the circum-

a Ir
stance(sJ rcn harles wa? grante (Y ree om om mhttar uttes
tR re(turn ome. % h he had Jaid aside, w |] nlist m@
the desire to tai g ntversnay course’ in. G g e
now made ap h) ication and was ? nted Fermtssmn y the
senate W|th the concurrenc h scho%rshtg authqrities
to enter the course wee I utsuc his industr
arf] perseverance t at 3 oo ftce ent 05|t|on5| several
ROthaensuhbgpects an sse n a onttnum W|t essrs,
W

resumed t ? Untverftp( &ourse 1915-16
sessjon with the result a readx referre ewa a youn

en ||n er. of great g rntse and |t anttmfate dt
gtve g ery action to ﬁ ntere n |s
uture areer Very deep SZ tW|t |s mother
|n the Ioss of her son, who laid own pts |fe for his ¢ untrg
His onﬁ rot erdt still serving with the arm;
gan?ero sly ¥voun ed Jast SePte ber_ and has ]n st had the
istinction“of the Military Cfoss conferred upon him.

red ?mse VES

dratntggrtl%etr athmy



