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COURSES IN MECHANICAL
ENGINEERING.

AN ROINN OIDEACHAIS.
(Department of Education.)

BRAINSE AN CHEARD-OIDEACHAIS.
(Technical Instruction Branch.)

(66)

TECHNICAL SCHOOL EXAMINATIONS.
1934.

- APPLIED MECHANICS AND HEAT ENGINES.
; (Fourth Year.)

Tuesday, May Z0h—T7 pon. o 10 pamn.

a Ezaminer—P. CorMACK, ESQ., F.R.C.SC.I., M.R.1A.
- Co-Examiner—PEADAR A. MACCIONNAITH, M.SC., A.0.SO.I,

GENERAL INSTRUCTIONS,

* You are carefully to enter on the Answer Book and
invelope supplied your Examination Number and the sub-
of examination, but you are not to write your name
either. No credit will be given for any Answer Book
n which your name is written, or upon which your
ination Number 18 not written,
You must not have with you any book, notes or
aribbling-paper.
- You are not allowed to write or make any marks upon
ur paper of questions.
ou must not, under any circumstances whatever, speak
or communicate with another candidate ; and no expla-
0 of the subject of the examination may be asked for

* must remain seated until your avswer-book

taken up, and then leave the examination-room
. You will not be permitted to leave before the expira-
' of twenty minutes from the beginning of the

iination, and will not be re-admitted after having once
| TOOmm,

break any of these rules, or use any unfair means,
@ liable to be dismissed from the examination, and
famination may be cancelled by the Department.

hours are allowed for this' paper. Answer-books,
ously given up, will be collected at 10 p.m.
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| J;- . ). /" Read the General Insiructions on page 1.
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5. The figure shows to scale the swing bolster for a four-

wheel bogie truck. Bolster cradie piece carrying the load is

supported from the céross frame by the swing links. The
cradle load is 60,000 1hg,

A . -more
f-' v (e;f Seven questions only ql&y b§e ;EgzmAptzg,Sen::ion i
/" than- Four being taken from either whith
B () Equal values are att-ached- to'the qu‘ i
(¢) Answers must be written in ink ; diagra .‘
e ‘;j‘:‘c :::;e number of the question distinctly in the
maigzn of the paper before‘the-answer._ i
(¢) Slide-rules and drawing instruments,

| The cradle is deflected to the right
i until the swing link on the left js vertical,
. force necessary. The centre of gravity

Find the horizontal

of the load is marked
.. on the diagram’

==== |
(f) Abridged Callendar_Steam Tables (Centigrade units) -
may be used. T r‘
. | CRILDLE.' - ©
| 1
i = ; /’_\ . f :
LY | j !’ 1
; SecTioN A.

\
I The slide valve of a do

antled. Explain how to

0 give equal cut off on i
given lead at one end,

1 (=
(Not more than four of the sevem questions you may

uble-acting steam engine is
tempt may be taken from this section.)

assemble the valve and to set
nstroke and outstroke wi
# i ic press 137 internal diameter 1s gg
seel hydraulic press 13- 8 A re 18
/ 1\ 5;“;\14‘{’31 is the greatest tanm‘le.m_em‘li\: lit\l’llutlﬁ; -
lﬁll:lfﬂ ’hrewurt* of 275 tons per sq. inch in the €3
1 ITESE

i () feet. The conveyd

y - has a lift of 80 fee d .

o in of buckets which run o¥

i f-an endless chain o el ey

COI‘}Sl::ﬂt (:vheeiﬂ 9’ ¢ diameter. The _@p\mutym{;ket ° o8

'Spwct;r (:q 45 tons per hour and the driving sp _

ve 8 4 e -

i TS‘;VOI“ oir lnlll‘ltr(’<i he* sprocket shaft and calenlute
find the torque on : .

suitable diameter.

k more than four of the seven questions you may attempt | .
may be taken from this section.) .

w that when steam is throttled its Total Heat
constant.
rheated steam at 250 ths, per sq. inch and 410° (!,

Q; ) o8, I & S‘l' in:’h‘ Whart is it-H ﬁlla-l t(}]llpera -
4 et NG L 8 il el fl n it—- 8] ':I: 2

‘\ 1 hine }(‘rd.’ .3 I\()].{.-IKI“’@I _

3. A TIVE -ll'l\_ m#ay ] n 1 8

J'3 od be
i A flywheel on the machine fluctuates in 3})&:}3 :
::l{; nn.,mi l"..’i‘tll r.p.a. .An ()Der?‘ti?ll’l tﬂic:;:;&;r(;\\f‘ 3!1})].)[:\' for A chain grate stoker is 20 feet w
and requires seven-eighths i F tnertie-of T flywheel. - 8 thick. The grate speed is 6
seconds. Find the moment ¢ 4 I burned per hour if 1 ton oecu
er evaporation is 100

lic heat of superheated steam=0-5.)

ide and the fire is
inches per minute.
pies 40 cubic feet,

000 1ts. per hour, feed
65° C., steam at stop valve 250 Ibs, per sq. inch
Find the thermal efficiency of the boiler.

rific value of coal=6,100 C.H.U. per 1b.)

} iprocating parts of a S8

‘he weight of the reciproca ) :

EIIg?I:le'lil:[:i wth(:.gper sg. inch of Zl’il:‘.} il;]clld (;foalenmzﬁnt:he
9" long and the r.p.m. 70, .1? o S

cgg{{.h&'}: pl‘e;:[u%; is reduced by inertia, the obliqu Y;

e y Sy

rod heing neglected.

[p.1.0.
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9. A 25,000 k.w. turbo-generator takes 9 iks. of steam per
kilowatt hour. The supply steam is at 400 Ibis. per sq. inch
and 426° (. The condenser pressure is 0-75 15 per sq. inch.

Find the quality of the exhaust steam.

What should be the cooling surface of the condenser
tubes if the heat transmitted per sq. foot of surface be 4,200
C.H.U. per sq. foot per hour ?

10. Sketch the Indicator Diagram for the Ranking
Engine. In what respects does the Rankine Cycle differ’
from the Carnot Cycle ? Show from the temperature.
entropy diagram for the Rankine Cycle that its efficiency jg
less than (T, — T,)/T, where T,is the boiler temperature and
T, the condenser temperature.

11. In a compound turbine, the first stage is a EWO-roW
Curtis wheel which brings the pressure down from 250 §
45 tis. per sq. inch. This is followed by three inipulse stagd
and the expansion is completed by two reaction stages.

Explain the principles involved in the three types gf
turbine wheels in this compound turbine, )

12. Discuss the economic value of increased steam pressy
and of superheated steam for the different types of stel
power plants.
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