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In this last lesson a description of the Train Control
Overator's duties and the general concept of Centralised Traffic
Control (Z2.7.C0.) is given to assist locomotive crews Lo understond
this system of operation more fully.

This lesson also covers the remaining Automatic Jignalling
Regulations auestions which were introduced in ZLesson No. 23. Read
thesc gquestions carefully before formulating answers.

TRATIN CONTROL:

The Train Control 3ystem may be briefly described as cne
by which the movement of 2ll trains and rolling stock in any ror—
ticular area is brought under the dirvection of one individual. Undes .~
this system an increased :.2:sure of efficiency in onerating is yntained,
thus orening the way to effzct economies that are not practicabie unler
a wide distribution of resvoasibility. The close supervision b/ the
Train Control Operator comhired with voluntarv co-operation of station
staff and trainmen will chow results in the more punctual rcw.ning of
trains and in the consequant check on train hours, trainmen's lLours
and often staticn hours almo. However, before attempting 1o ilescribe
the sysvem more fully, it would be as well to try and visualise how
the system developed.

Frior to the introduction of the electric train tablet aystenm,
the lines were, with a few ew-eptions, 211 "open section”, i.e. thers
were no signalling systems nwaving the object of preventing wor~ than
one train being between any two stations or on ~ne scetion, 2t the same
time, and all irains adherea strictly vo their scheduled crossings un-
less the crogsings were allersd by train advice from the Train Running
Office, or Superintenden:’'s Office, as it was then known. Televhone
circuits were rare and nractically all communication was dependent on
morse  insiruments. Trains sere not allowed to follow at less than 15
minute intervals v« is the case today on open sections. Ticin crews
and station staffs had, vherefore, to pay the strictest attewniion to
the "safetvy first" rule. With the introduction of the clectric train
tablet systew the alterction of crossings was left largely tr the
discretion of the station staffs. The system also brought about better
telephone communication =-nd much of the telegraphic work was eliminatezd.

All wsgon supply work was under the control of the Tx=ffic
Inspector from whose office emanated practically all the instructions
in regard o the work of trains. Later the Traffic Inspector lecane
separated from this phase of the work and it came under the direction
of the Tranciort Officer. Stationmasters advised the Transport COffice
twice a day, or more often if reguired, particulars of wagons rensuired,
of loaded wagons to be forwarded and empty wagons available. The
Transport Officer then dirscted by which train wagons were to be lif*ed
and issued instructions to the Yerd Foreman and the Guard reg-r-ding the
work to be performed by each trzin.
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In the case of a train starting from a station other than that ai which
the Transport Office, was located, the instructions re the work to be
performed were telegraphed to the Stationmaster at the station whko, iu
turn, instructed the Guard = As is still the case, the position re-
garding the supply and distribution of wagons changed frequently and
without good communication it was not easy to vary instructions nre~
viously given. As late as 1925, the only means of communication (except
morse) between Wellington and Palmerston North was by phonophore and
records show that it was almost always unworkable. Since then telephoni
~communications have ,been improved and developed exceedingly rapidly.

Good transport work is dependent on good communication.

In 1927 Messrs J.H.W. Smith and E.S. Brittenden were sent to
South Australia to study the control system in operation on a portion
of the South Australian Railways. They also visited New South Wales to
study railway operating methods there, and on their return to Wew Zoalan
were delegated to introduce the Train Control system between w2 llington
and Marton and between Christchurch and Oamaru. Since then the systen
has been extended and now 2cvirs practically all the main line “n both
Islands. 4

The Principal feature of Train Control is the selecto-~ tele-
phone by which means the Train Control Operator is in consical touch
with all statiorns. This member directs and records the movement of all
trains and takes a superviiory interest in the despatch of goonds and
rolling stock. He alters train crossings where necessary either by
verbal ‘nstructions where tablet working is in operation or oy crossing
order where single line cutomztic signalling is in operation. He watchecs
train delays, ascertains what shunting is necessary at intermediate
stations, ano directs acccrding to circumstances whether in the interests
of punctuality, a curtailmert is necessary or any extension is permis-~
sible. Generally he assumes responsibility for many matters which in
wncontrolled arcas are left o the discretion of staff 2t stations who
are not usually in possession of the necessary information to enable
them to view the positicr w«s a whole.

Station etaffs are responsible for advising the Train Control
Operator the arrital and departure times of trains at their stations.
This infcormation is plotted on to a train diagram. Schedules of all
tinetable express, passenger and mixed trains are printed on ihe diagrom
with "special' trains superimrosed in pencilled lines, and the Train
Control Operator can thus see at a glance whether a train is raintaining
schedule running or losing time. In some instances goods trains are
also scheduled but generally in tablet, 2.7.2. and double line zutomataic
areas only the starting times from starting stations and the arvival
times at destination stations are shown and the aim of the Train Contvrol
Operator should be to work this class of train through to its destin-
ation with as little delay as possible.

The extent of the duties performed in the respective Train
Control rooms varies, but where the traffic is not dense and the btime
of the train control operator is not fully taken up with duties rela+ive
to the movement and despatch of trains, alterations to crossiry 2.T.C.
operation, etc., this member also deals in detail with the losds of

trains and work to be performed enroute.



LESSON NO. 24 Page 3

In this connection loading lists are made out by the Train Control
Operator showing, inter alia, number and class of train, class of loco-
motive, composition and tonnage of train leaving starting point, and
pariiculars of loads and emvties to be dropped en route.

Officers-~in-charge at intermediate stations advise the Train
Control Operator before the arrival of a train the work to be per formed,
i.e. the number of wagons and gross tonnage to be put on train, ‘hetler
gtraight 1ift, or time work is likely to take where the shunting is
involved and roadside work to be performed. The Train Jontrol Overator
in turn advises the Officers-in-charge 2t intermediate points the number
of wagons listed tc be taken off train, and thus there is a comp.iete
understanding as to the work to be performed and the time likely to be
taken. Also the information enables the Train Control Operator to sum
up the situation and vplan ahead in respect of crossings with opposing
trains or fast overtaking trains, and he may vary the work or mcvement
of any train as the situation demands. It should be noted that the
Train Zontrol Operator may vary the "Work of Trains” instructiors issued
by the District Traffic lfanager, when the circumstances of the moment
render it necessary to do so. Very often a disturbance in the normal
timekeeping of trains renders this action necessary to give judicious
loading of trains and ensure *the best use being made of the loccmotive
power available. Moreover proapt transit of some trains will sometimes
minimise congestion at sub terminal stations and also be a faclior in
making envlier r2lease of vwgons practicable.

Rriefly, Train Control Operators undertake the follcwing
duties:-

Dirzct the movement of all trains, re-arrangihg crossings
whon necessary.

Dirzct the movement of all tonnage offering, attendang
specially to the prompt transit of livesluck, perishables
or other urgent goods.

Cneck locomotive =rrangements to ensure that power ordered
is sufficient to mee¢t requirements.

Cancel unnccessary %rains when anticipated tonnage does

not eventuite, 21.d making arrangements for the provision

of additiunal trninsg when necessity arises.

Advise adjacent districts how connecting services sre
running and supply particulars of the outward tonnage being
landed.

Obtain similar information in respect of inward trains and
tonnage affecting their own district.

keep in touch with stations and terminals with a view to
obtaining full information regarding tonnage offering.
Levise stations in good time particulars of tonnage to be
devached.

Obtain particulars of any important arramgements being

made by Wagon Supply Office, and see that such arrangements
are duly carried out.

Keep a check on trainmen's hours with a view to seeing that
they 21e kept within the prescribed limits, and advise Locc-
motive Depots concerned promptly of any variations maiz to
Drivers' runs or to loccomotive runs.

Make suitable arrangements in connection with all train
failures, train mishaps, or other emergency situations that
may arise.
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Thus all movements are kept under review for some hourg
ahead in order that any alterations or adjustments may be anticipated
and the possibility of having to make a hasty decision on some wvrovlem
wnich should have been foreseen earlier is thus avoided. All sorts
of contingencies arise and the most careful planning can be guickly
upset.

The completed diagram becomes a visual record of the day'se
working. Any delays which appear excessive are inquired into at the
time and this obviates much of the correspondence which previously
arose through this cause.

Each morning the Transport Officer examines the previcus
day's diagram and inguires into any matter he considers requirs:s
attention.

Instructions for the movement of trains under the t:»ain
control system are set out in Rule 112, and as far as possgible the
duties of the Train Control Operator described in the foregoins
paragraphs, but the same must not be confused with the "Contrcl of
Train-Running" which is fthe function of a Train Running Officer or
other duly authorised officer acting in the name of the District
Traffic Manager, or Statiunmasters where the latter have jurisdiction
over a portion of a digtrict - ag defined in the Working Timectable.
In the case 0f a serious mishap the Officer Controlling Trair-Running
must be advised immediately.

Howzver, one of the most important duties delegated a Train
Control Operator is that of altering the crossings of train=s.

In areas where tebvlet is in operation this is accomplished
by verbal arrangement with the officers in charge of the siations
concerned.

In areas where single line automatic signalling is in
operation the alteration is made by the issue of Mis-55 advice bearing
in mind that the Srain which is to STOP SHORT of its scheduled crossing
vlace must FIR3T receive and acknowledge the crossing order BEFORE ine
second Mis=5Y is sent o the crew of the opposing train. OTE: Only
authorised Trein Running Officers will issue crossing instructions
(Telegraphic Lrain advice) in respect of trains running on "open
sections", i.e. where tablet, automatic signalling, or C.T... is non-
operative.

Algc in order to meet contingencies which may arise during
the pericd that authorised Train Running Officers are not on Zuty,
Train Centrol Overators who have satisfied their Controlling oDistrict
Traffic Manager as to their competency may be authorised to izsue
telegraphic train advices in the name of the District Traffic Managecr
(or Stationmacter controlling train running where applicable) in
respect of the areas under their control, to provide for the I2llowing,
viz -

1« Swivching In and Switching Out of tablet stations at other
than the times authorised in the working timetable.

2. Institution of tablet working and signalling for trains
previously avthorised by working timetable instructions
or train advice to run without tablet.
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NOT&E: The suspension of tablet working (and consequential
suspension of signalling) for any train may be
arranged only by authorised Train Running Officers.

%. Cancellation of unnecessary goods trains.

4. Authorising a train to proceed through a tablet secticn
without a tablet, in the event of :-

%i) Lost tablet.
ii) Failure of tablet operator to come on duty - vide
Tablet Reg.?1, clause (a).

Where a Train Control Operator has jurisdiction over u»ains
running in an "Open Section'" area, very close attention must be given
to the services when it can be fToreseen that disturbed running is
likely to take place. Although a duly authorised Train Runni-~g Cfficer
would be called upon to issue a train advice for an altered crossinc
of opposing trains in such = area, this member's attention should also
be drawn G0 instances where one train is likely to overtake ancther
due to the latter losing btime. It is essential that the 15 mivutesn
interval (unless special provision be made for a lesser interval)
between trains running i the same direction be strictly cboerved st
ATLL stages of the journev.

In conclusion it is desired to point out that in order to
efficinnily discharge the outies of a Train Zontrol Operator, a member
must have, as a2 basis, o good knowledge of the "Work of Trains®
instructions, fTacilities, eppliances snd siding accommodation at
stations, and has had a xzun nver his district (preferably ca the foot-
plate ¢f 2n engine and in 'ne guard's van of a goods train) in order
to familiarise himself with local conditions, etc. Such knowledge of
vulside conditions is of inestimable benefit to the Train “ontrol
Operator when called upon to deal with uvnusual conditiors =g he is
enabled to correctly visualise the position as described by station
staff or train crew.
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CUNTRATLISED TRAFFIZ CONTROL (2.T.C.)

In recent years the N.Z. Railways system has adopted a
further improvement on the operating side in the form of
"Centralised Traffic Control" now usually referred to as "C.7.C."

Briefly, this is a system whereby the complete control of
points and signals over a selected area of railway can be centralised
into one office and the necegssity for signal boxes is therefore
obviated. The extent over which one system can be made to apply is
considerable and may extend from 30 to 50 miles on each side oi the
central station depending to some extent on the number of functions
(signals and points) which it may be desired to operate.

The central machine is installed in the office and remote
interlockings are installed at each location. The purpose of the
Centralised Traffic Control itself is to initiate a movement ¢f signals
or points subject to the interlocking. The interlocking is of the
ordinary electric type with relays and locking circuits. Everyv move-
ment of the signals or poincs is indicated on the central frare and if
desired an automatic chart can be installed so that the movements or
all trains are plotted on the chart which runs to correspond with {he
time -keeping clocks so that lhe complete picture of a traffic operalion
can be obtained at any time. For normal working, signals ard pointe
are worked and controlled from the C.T.C. office panel similerly to
those worked from a signali-box but arrangements can be made ~or the
Traia Contrcl Operator o throw the work over to purely automatic workia
(if it is 30 desired) for a sequence of trains running in tle one
direction.

' The main control panel consists of an illuminated diagram,
below wiuich are the operating keys for points and signals «nd the key
for changing to automatic operation when desired. A train gruph is
supplied and the operatcry orn not only work the Z.7.7. machine but
acts as the Train Control Operator for the section so equipved.

a2 central ofrice is equipped with a train control telephon=e
and the Train Cownsrol Operztor combines the work of centralised traflic
control operation with train control and train crews can, if necessary,

obtain immediate contact with the operator.

Under the Z.T.C. system the speed of operation is very.nmuch
guicker thar when traffic is handled by means of a number c¢. signal
cabins., For instance when making a crossing a train can be wignalled
into the main line. Tne points controls are then moved for *he looy
and as socn as the main line train is clear the road is autoratically
set for the loon. The signals and points for the first main line
train can be then set up and this is reset and sigsnalled immeniately
the loop train is clear of the fouling point. The main line irain then
proceeds with the minimum of delay.

The normal signalling of non-shunting trains is entirc2ly

under C.T.C. control but apparatus is also provided to enable shunting
to be carried out locally by the train crews at a station wvhers staflf

are not continvously on duty.



LESSON NO. 24 Page T

This consists of a switch lock and manual lever on the siding poinus
st the station, together with an electrically operated panel for
working the main line points and signals.

The method of operation in the latter case is for a releassz
to be given by the Train Control Operator, when recuested by the train
crew, after which the necessary pvoints can be worked for shuntirg
purposes by the use of the keys provided in the local ranel, or by the
mechanical switch-locked lever in the case of siding points. ‘When
shunting is completed the switch lock and local control key are placed
to normal and the Trzin Jontrol Operator advised, who then replaces
his release key and once more takes control of all points znd s .gnals.
The small diagram indications are illuminated so that there is no
difficulty in the train crews operating the equipment at night time.
It will be apvreciated that with these arrangements there is no
necegssity to staff stations for signal purposes.

Thus it can be seen that the system is egspecially adapted
for controlling and speedirs up the movement of trains, and marticularl;
for the purpose of reducing the time reguired for crogssings on singls
line sectiong. This results in 3 considerable saving in the overall
running time and assists towards a quicker turnover of locomosives wnd
other rolling stock, plus the release of operating staff ot :rossing
places.

It can be said that up to a
line cculd only be increased by dupli
the adoption of the folloving methodsi-—

ew years ago the capacity of »a
2 ut this was altered by
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<
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1. Sungls line zubowatic signalling, which by dividinz: the
iine between signal hoxes or unattended crossing places into
sections, permitted the closer spacing of trains, thereby
allowing a greater track deusity.

2. Motor operated noiuts plus Loop and FMain line starting
signals at princival crossing places which 3lso permitted
a speedins up in vhe movement of trains.

The ‘nstallation of automatic signalling also incr-~ased the
carrying capacity of devble linegs and in the future railway
glectrification schemes of this country, double-line automatic signalilin
will probably be made to permit of a headway of two minutes (or thirty
trains per hour) on both "Up" and "Down" tracks if required.

Summad up Z.T.C. can now be congidered as the lates* -nd most
desirable method of expediting the movement of trains with increased
safety and reduced operating expenditure. Because of the dirsct
control of all zignals frcm the one point instructions to train crewe
are given by means of signal indications and the issuing of crcssing
orders when trains are running late and out of timetable order is not
required. C.T.C. provides a direct means for the Train Control
Operator to convey his instructions to each train without relving on
any intermediate person and without depending upon s system cof
communication and form of nrocedure which requires 2 great deal of
for the completion and delivery of such instructions.

vime
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femau A

With C2.7.C. and the use of long crossing loops in addition,
the need for duplication is delayed when the time comes to incre=se
the demsity of a single line equipped only with automatic sigralling.

Occasionaly the C.T.C. system is subject to failure, mecstly
due to power supply disturbsnces. ‘hen the power fails all signal
lights as well as the lights on the C.T.C. diagram in the Control Office
are "blacked" out, and unless the Train Control Operator has kept his
train diagram up to date to amlost the minute he may be at a louss to
know just where the trains are, especially if there happens to b2 a
considerable number of services involved. The most satisfactory way
to handle a failure of this kind is to institute pilot working over
the single line portions of track but generally some time must elapse
before this can be done owing to the difficulty of locating and trans-—
porting the necessary staff. Trains therefore recuire to be advanced
by Mis .58, auvthorising the train to pass the Departure signal in the
Stop position.

These authorities are used for Departure signzls only. They
must not be used, or altered to suit, to give authority to pass any
other type of signal. ‘Yhen a train is resuired to pass a Home Sisgnal
in the Stop position in dewblice line areas of Z.7.7. the member in
charge of the station, acting under the direction of the Train Jontrol
Operator must orocecd to tne sienal and after exanining the points,
pilot the train in on the wain line. Tf there is no member on duty
at ths station the Guard, (“nsinedriver in the case of a 1lisht loco-
motive,; must communicatz with the Train Control Operator and vnilot the
train as directed by the latter. Similarly, starting sisnal~s may be
passed in *ho Ttop posizion on verbal instructions direct from the
Train Cecatrol Operator to the train crew. If the Train Control
Operator is not in direct communication with the train crew the
instructicn must be telegraphed. Train crews must nob accept verbal
direction to pass signals from a third party.

It is not permissille to give direction re passing signals
to train crews froa othsr then the station where the signal is located.
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(a) On what class of automatic running signal is an "L"
light fitted?

(b) What does it indicate when illuminated?
(c) What action must be taken if the "L" light does not

illuminate?
AUTO, 20

When two trains are approaching an Attended or Unattended
crossing station at the same time -

{a) What indication will the Intermediate Signal show?

(b) What indication will the Ax+vival Signal show?

(¢) Which train must unles. otheorwise instructed ernter
station limits first?

AUTO. 20-21-2

In a Single Line Automatic Signalling Area not worked
under C.T.C. when about to leave the loop -

(a) WwWhat does Yellow over Red mean on the Ariival Signal?
(b} What does Red over Red mean on the Arrival Signal?
(¢) What does Green ovcer 2ed mear on the Arrival Signal?

AUTO, 22
Describe the procedure to dispatch a train from the loop
at an Unattended crossing station.

AUTO. 22
Two trains are to make a crossing at an Unattende? cirossing
gstation and the train due to take the main line arrives
first and stops cleaxr of the fouling point of the loup.
What must be done immediately and why?

AURO. 22

In a Single Line Automatic Signelling Area desciibe the
procedure -

(a) To enter a switch-locked siding and be locked ia.

(b) For a train to return on to +h: main line after
being locked in a switch-locked siding.

(c) What must be observed when shunting a wagon off a
through train into a switch-lockad siding?

AUTO. 24
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7. In Single Line Automatic Signalling Areas, describe fully
the procedure when an assisting locomotive in the rear is
detached at an Unattended crossing station.

AUTO, 25

8. When reguired to shunt an Unatiended crossing station in a
Single Line Automatic Signalling Area and the’ Departure
Signal is at "Stop" at what point must you stop your
locomotive? :

AUTO,. 26

9. When a shunting movement which passed a Departure Signal at
"Proceed" is completed, but because of the length of the
train the locomotive cannot set kack within the Departure
Signal, what authority will the Enginedriver require to
proceed?

AUTO. 26

10. When and for what purpose are the tollowing Mis. forms used
(a) Mis. 53 (b} HMic. 54 AUTO. 28

1l. Describe fully the procedur. to digpatch trains under pilot
working in a Single Line Auvcematic Signalling Avea.

AUTO. 28

1l2. Single Line Automatic Signalling area when the naly

In a
pilot keys are regquired for nilot working =
(a)! Where are tusy located?

(b) Whose authority is required befcre the half pilot key
is removed?

(¢) What effect on Deparcure Signals does the remnval
of the half pilot key have?

(d) How is a full pilot key obtained?

(e} Is the full pilot key the Enginedriver's authority to
pass all signals in thc section at "Stop"?

AUTO. 28

13. (a) What authority does the Enginedriver require to pass
the Departure Signal at "3Stop"¥

(b) How will the train be di:patched if the Pilotman does
not accompany the Enginecdriver?
(c) Under what conditions ney intzrmediate sidings be
worked?
AUTO. 28

l4. Describe the procedure to institute pilot working from the
station in advance of a defective Departure Signal.

AUTO. 28
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15. If there was no communication between stations during pilot
working, under what conditions may a following train be
dispatched? AUTO. 28

16. If in a Single Line Automatic Signalling Area the Locomotive
Assistan* is used as the Pilotman, what is the procedure if
no relief Pilotman is available on arrival at the station at
the opposite end of the block section? AUTO., 28

&

17. If your Locomotive Assistant is the Pilotman in a Single
Line Automatic Signalling Area -

(a) Describe the proecadure for cancelling pilot working.

(b) Why is it not necessary to wear a Pilotman's badge in
Single Line Automatic Signalling Areas:

AUYC. 28

18. If the pilot key was .iost, state fully the procedure to be
carried out.
~UTC. 29

19. If a half pilot key was lost, what is the procedure to work
trxeins through the section?
AULO. 29;

20. A train hag stalled in a Single Line Auvtomatic Signalling
Area =

(a) What is the procedure to clear the section to the
station in advance?

(b) On what authority may the Engiredriver pass the
Departure Signal at "“Stop" whea returning for the
second portion of the trann?

AUTO. 30

21. State the procedure when a itrain has stalled in a Single Line
Autcmatic Signalling Areca, and it is expedieat for it to set
back to the station in the rear. '

AUTO. 30

22. (a) In a Single Line Automatic Signalling Area describe the
procedure to clear the sention of a disabled train if
the relief locomotive is Lo be sent from the station
in advance to clear the section to that station.

(b) Tn a 3ingle Line Automatic Signalling Area if the
velief locomotive is to be sent from the station in the
rear to push the disabled train through the section
to the station in advance, what is the procedure after
the relief locomotive arrives at the station in the rear?

AUTO. 30
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When a train or trains have followed into a Single Line
Automatic Signalling Section and are behind a disabled
train and are unable to assist it, state the procedure to
move ithe disabled train to the station in the rear. The
reliel loccomotive will come from the station in the rear.

AUTO, 30

In a Single Line Automatic Signalling Area what is the
procedure when a train has followed into the block section
and is behind a disabled train and is able to assist it to
the station in the rear only? There are no other following
traias.

AUTO. 30

In a Single Line Automatic Signalling Are:x = locomotive has
becorie dirabled and cannot take any part «f the train
forward. What is the procedure to clear the section to the
sta:tion ir advance when a train is approaching from the rear
in the same section and can assist?

AUTO, 30

Ir a Single Line Automztic Signalling Area describe the
procedure to clear the sectinn of a disablied train to the

gtetion in the rear. The relief locomztive Lbeing obtained
from the station in the rear. There are no following

,‘. . P . P

-ratns MFirO. 30

In a Single unine Zutomatic Signalling Area the line ic¢
blocked by landslip or flood, by what method are trains
worked up tce the point of obstruction and what must the
“nginedriver do when he returnc out of the section with his
locomotive?

AUTO. 31
In a Single Line Automatic Signalling Area a train is
prevented by an obstruction from going forward. If one
or more trains have followed the first train into the
obstructed section, what is the procedure to clear the
section tu the station in the rear?

AUTO, 31

In & Single Line Automatic Signalling Area not worked under
C.T.C. if signals are suspend=2d for any reason -

(a) What authority will an Enginedriver require to proceed?
(b} How are signals passed Auring the suspended period?

(c) What are the instructions regarding the movement of
trazins urder these conditions?

(d) If crossings are to be altered, how are they authorised?

AUTO. 32
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30. (a) Under emergency conditions when all signals and
communications have failed, how will trains be
worked? ~

(b) Tn what areas does this regulation apply?
AUTO. 33

3l. In a Single Line Automatic Signalling Area not worked
under C.T.Ce =

(a) What authority is used to alter the running order
of trains?

(b} Who “ssues this authority?
(c) How will it be delivered to the Enginedriver of a
non-stopping train at an Interlocked or an Attended

crosating station?

(d) What are the Enginedriver's responsgibities with this
authority when he hands over to anoti-2r Enginedriver?

(=) Under what conditions may this authority be cancelled?

AUTC. 34




