


GOLDEN RULES OF CONDUCT FOR RAILWAYMEN

1. Do you plan your work daily? Get the more essential things
done first and do not neglect the important ones sidetracting them
to the fag end of the dav.

2. Do not express casually careless opinion. Never venture forth
an opinion unless asked for it.

3. Remember that most of our mental worries come either from
trying to fight life hard or {rom trying to run away from hife,
Do neither,

4. Learn to accept people as they are, love them, respect them,
praise them, encourage them, differ with them, but above all,
learn the priceless art of give and take '

5. Cry neither for the moon, nor over spilt milk.

6. Accept the things that you cannot change; have the courage
to change the things that you can, and possess the wisdom to know

the difference.
7. Do mnot drive too hard a bargain with vourself.

S, Accept  life as it s -—its wonders, changes; disappointments,

frustrations etce., ete,
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““ Jones-Shipman’’ Crush-Form Grinding Machine
with Automatic Cycle of Operation

HIS machine is an adaptation of a standard

T « Jones-Shipman ” Model 1012 Crush-form

Grinder of proven design and having the same
predominant features for precision form grinding.

It is arranged with power driven vertical wheel feed
and rapid return, hydraulic table traverse giving in-
finite variation of table speeds up to 80 ft. per minute,
and provided only with hand cross feed for setting
purposes. All controls can be electrically interlocked
to a Master switch giving automatic cycle of operation.

The Master switch has \wo positions, “ ON " and

. “QOFF . If the table starting lever is turned to the

run position, neither the table nor the vertical feed will
operate until the Master switch is turned to the “ON ”
position.

With the Master switch turned to the “ON”* posi-
tion, and the table “START” and “STOP” lever
turned to the * run” position, nothing will happen
until the button labelied “START CYCLE ™’ has been
depressed, but what happens then is dependent upon
the position of the second switch, which has three
positions and controls the feeding operation. The
three positions on this switch are <« UP”, *“ AUTO-
MATIC”, and “ DOWN . With this switch setin
the “ UP ™ position, the feed hand wheel will remain
at the top, or ** UP” position, despite operation of
the “START CYCLE” butiton, but when the
« START CYCLE ” button is operated, the table will
run and reverse continuously, and the table movement

can then be stopped, either by use of the « STOP-
START” lever or by usage of the electrical control
labelled *“ RETURN CYCLE ”, which is, in effect, a
stop butlon, so that with the feed switch set to * UP >,
the “ START-STOP * button having been depressed,
the table runs normally under the control of the
¢ STOP-START ”’ lever and its throttle controls. It
can thus be run during setting operations, etc.

The same effects occur when the switch is set to the
“ DOWN ” position, except that, in this case, the feed
will move downwards to its bottom limiting position
and remain there, again for the purpose of setting
operations, etc.

If, however, the switch is set to ‘ Automatic”’, the
following cycle of operations will occur.

When the “START-STOP” button is depressed,
the table will move from its run-out position to bring
the workpiece under the wheel, and will commence
reversals to a siroke length as set by the reversing
dogs, and continue to reverse. The feed hand wheel
will commence rotating downwards at a minimum feed
rate of approximately .075" per minute, which gives
approximately .0006" per stroke at 120 strokes per
minute, the maximum feed rate being approximately
3" per minute,

These two operations, i. e., table reversing, bringing
the workpiece under the wheel and feeding downwards,
will continue until the feed reaches a predetermined
downward position, and at this situation a contact
will be broken, which causes the feed rapidly to
reverse upwards to its utmost stop and causes the table
reversals o break down, running out to the left until
stopped by the operation of the limit switch arrange-
ment previously described.

The maximum depth of feed which can be covered
will be approximately from 0 to .22",

An ordinary over-riding feed arrangement on the
face of the handwheel allows the feed to be set down-
wards as required, to compensate for wheel wear. A
clamp, also accessible from the face of the handwheel,
allows the feed handwheel to be decoupled from the
automatic feed arrangement for setting or hand control
operations.
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machine has a capacity of 72" between centres
and has a working stroke of 84" of which
661" is useful grinding length, the remainder
being occupied in * run-out > over the tailstock to
the two truing positions.” The centre height of the
machine (workhead centre to table top) is 7/ and the
range of vertical adjustment of the wheelhead measured
between the wheel spindle centre line and the work
centre line, is from 3}’ to 114”. The machine is
capable of grinding zero work diameter with a wheel
worn down to 7”7 diameter or 13” work diameter with
a new 10/’ diameter wheel.

Note that the wheel centre line will not reach the
work centre line for the purpose of grinding centres.
Centre grinding can be accomplished by the use of
a small portable grinding attachment (not supplied
with the machine).

The wheelhead support column has no cross
traverse, the necessary diamond positioning for side
arc truing of the wheel being obtained from movement
of the truing arrangement mounted on the table.

The bed of the machine is a single casting, equipped
with normal vee and flat sliding surfaces and an
adequate number of foundation bolt and jacking
points. The table is practically fully supported by the
bed, i. e. at maximum stroke there is only a very
short overhang of the table slide ways. The slide
ways are covered by half-guards but this half-guard
system is supplemented by a covering belt which
renders the slide-ways and the whole interior of the
bed, fully covered.

The upper table surface has a dove-tail section and
all the table equipment is clamped to the dove-tailed
section. This arrangement enables the table equipment
securing bolts to be easily accessible and out of the way
of cross slides, etc., on truing device and tailstock.

The wheelhead support column is a large stable
column, bolted directly to the back of the bed. The
vertical slide for the wheelhead is bolted to the face
of the column, and is slightly adjustable for angle, so
that alignments concerning squareness of the wheel can
be sccured by an adjustment, leaving only a linear
motion of the wheelhead to be arranged for by normal
machining and scraping methods.
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jeci/ﬁcation for 72" Spline Grinding Machine

The wheelhead slide is a long slide, fitted with
square gibs. Three taper adjusting strips are provided
at each extremity of the wheelhead slide; these
ensure a snug fit in both planes of the wheelhead to
the wheelhead slide. The wheelhead is vertically
adjustable by means of a handwheel working through
a worm wheel and screw. The complete feeding
system, including the feed screw, is entirely
submerged in an oil bath.

The wheelhead feed handwheel gives .050” per rev.
feed with an additional fine feed arrangement
graduated in, and capable of moving the wheelhead by,
increments of .0001”,

Balance chains lead from the top of the wheelhead
over ball bearing pulleys at the top of the wheelhead
column ; the balance chains are attached to a long
cylindrical balance weight. The balance weight is
made up of slotied sections which can be pushed onto
a hanger bar, so that the total weight can be
adjusted, and so that the balance weight can be
assembled and removed in sections through a cored
hole in the back of the wheelhead support column.

fine

bodywork

welded by

Saturn-Hivolt

One of the most modern British Railways

locomotives in production today in this 1160 H.P,

Diesel electric type, which is being constructed at Derby

under the supervision of the Chief Mechanical Engineer (London

Midland Region). Saturn-Hivolt argon arc welding equipment and Saturn

High purity argon are being used extensively for the important welding
of aluminium alloy which is being used to lighten the construction.

The Saturn-Hivolt argon arc surge injector has proved itself invaluable
wherever first class welding of aluminium and its alloys is required.
Ask for a demonstration in your own factory.

Delivery of a wide range of industrial gases, and prompt equipment main-
tenance service,are also operated by our branches throughout the country.

SATURN INDUSTRIAL GASES LTD

GORDON ROAD - SOUTHALL - MIDDLESEX

TELEPHONE: SOUTHALL 5611

SIG. 4
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The wheel spindle housing is a dfamountablc unit ;
it is clamped at the front, or operating t?nd, .thc r:a:
end is mounted in an adjustable plate, th}s adjustm 2{
again being concerned with the . mamlen’ancc f
coincidence in one plane, with the line of traverse O

the main table.

The wheel spindle is nitralloy, running in !ead
bronze bearings; thrust arrangements are provided
for by a central collar engaging two sliding bronze
shoes. An external adjusting knob provides a mear;]s
of adjustment to the * nip” of the two shoes on the

thrust collar.

The wheel spindle can be moved over a range of %" in
the direction of its axis, and through ils own bearm'gs,
by moving the complete thrust arrangement, using
taper wedge methods controlled_ by a thumb wheel on
top of the wheel spindle. Axial n'10v.em§nts of the
wheel spindle can be registered on a dial indicator, 'thc
whole arrangement providing a fine side feed mo(lo.n
which, due to the fact that the sliding men?t?el" is
itself the wheel spindle, gives adequate sensitivity.
Axial movements of the wheel during warming up from
cold to normal running temperature cannot be avmdf:d,
but their effects are kept to a minimum by keeping
the running temperature as low and as cons.tant as
possible. To this end, the wheel spindle bearings are
of a type which tends to run at constant temperature,
setting its own clearances to suit, and wheel spindle
lubricant contains fair proportion of Kerosene.

The wheel spindle nose is extended to allow the
usage of wide wheels or pairs of wl_leels, it has a taper
nose. A section through wheel spindle nose, showing
the types of wheel collets po§sible. Wheel collels. cag
be provided to suit user requirements, they are omitte
from this present quotation and w‘ﬂl be quoted for
separately upon establishraent of requirements.

Returning to the table equipment, ll?c indexing
workhead is hydraulically operated f.rom its own self-
contained unit, but is electrical.ly sng'nal!ed into and
out of action. The accuracy of I.nde.xmg- is d;penden:
solely upon a notched plate, a pivoling indexing r}:a:
is kept in contact with one face of the notch‘, both by
a plunger under spring load, and by hydraulic torque.
The maximum number of notches catered for as
standard is 48. This figure can be cxtendFd to ?utn
special requirements at extra cost. One fndc):(Z %a:
having 48 notches, with masking plates to give |,1 ,th;
6, 8,12, 16 and 24 divisions, is provided wnd )
n;achine; extra index plale.s can be quoted for
separately. To change the indexing sequence it 1s

ecessary 1o change only the index and/or masking
plates.

The tailstock has a main sliding member s.u'pported
on dove tail guides. For maximum slgblllty, the
vertical adjustment of the tailstock. is provided for t;]y
arranging the main frame as a pwotcc? mc'mber, the
pivot centres being set sO that small Yemcal mcremcnl‘s
do not sigaificantly alter the cross e.ld]ustmenl.. The:c is
a sliding base provided, upon which cross adjustments
can be made.

The truing arrangements has enclosed sllldmg
members and arrangements are made for .securmg :
cross traverse having a range of approxlm.atcly 3
each side of centre, in order to produce side truing

effects.

Hydraulic power supply for the main table‘comes
from an external oil tank, the position of Wthh. can
be seen on the drawing, which also shows the posmgn
of the coolant tank. The maximum table speed is
60 ft. per minute.

Electrical arrangements are not built into the
machine. They are contained in a cabinet, ﬂoo.r-
mounted, alongside the supply tank, as can be seen in
the arrangement.

The major hand control is a combined * stop:
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start , speed control, and hand traverse engage-
ment lever. This is a lever having a *joy-stick ”
movement in that centrally positioned, itis capable
of a short movement towards and away from
Operator, this movement taking place in a gate. In the
“off” position the lever is spring loaded to the rear
of the gate, away from the Operator, and in this
position the throttle governing the table speed is
completely shut off and the main pump is running
against reduced pressure, thus conserving power.
From this position, the lever can be rotated anti-
clockwise and this has the effect of engaging a hand
traverse mechanism which must be disengaged by
returning the lever to the centre position before
power movement of the table can be engaged, thus
forming an inter-lock.

With the lever again at the central position it can
be pulled slightly towards the Operator. This
movement applies full working pressure to the system
and positions the lever in the gate so that it can now
be moved in a clockwise direction. The table will
then move ata speed depending upon the extent to
which the lever is rotated clockwise. A stop is
provided so that the same traverse speed can be
engaged repetitively.

To stop the machine, the lever is centralised this
will shut the machine throttle and the lever will spring
inboard to give the reduced pressure effect, also
providing a look against accidental disturbance.

As heretofore described, from this centre position
cither the hand traverse or the power traverse may be
engaged.

Reversing of the table is effected by a reverse
lever operating a pilot valve which controls a main
slave valve, which then reverses the table. This system
is good enough for ordinary surface grinders where
variability in  over-run, (due to variation of oil
temperature and table speed), is of little account,
but it has been extended to secure a reverse with a
relatively accurate and stable reversing point. There
are provided, in addition to the reversing lever, three
plungers, operated upon by the inclined under surface
of three dogs attached to, and moving with, the table.
Two of these dogs are concerned with reversing, the
third dog, (the one on the extreme left), is concerned
with stopping the table in the position in which the
wheel is directly over the leftmost or side truing
diamonds, this coincidence being assured by adjust-
ment of the truing device in relation to the position of
the extreme left-hand dog, or vice-versa.

A control switch is provided which switches the
indexing operation either “in” or “out™. In the
““out” position, indexing will not take place, and if
the table is started with the indexing set at * out ”
it will, subject (o indexing interlocks described here-
after, run continuously between limits of stroke set by

the reversing dogs, ata speed set by the amount of
opening of the throttle.

As either dog approaches the reverse lever, the
inclined under surface of the dog depresses a tappet,
or plunger, which is, in effect, an exhaust throtile
valve which slows down the movement of the table
prior to contact with the reversing lever, so that
the movement of the reverse lever occurs always at a
constant low speed, irrespective of the throttle setting,

By this means, constancy of reversing point is achieved
within tolerable limits.

The reversing lever is also “* joy-stick mounted,
i. e. itcan be pulled against a spring towards the
Operator.  When it is so pulled the right-hand dog
will still remain effective but the reversing lever will
miss the left-hand reversing dog because of
mechanical clearances effected by side movement of
the reversing lever, accompanied by hydraulic internal
action which render ineffective the slowing down
normally associated with the left-hand reversing dog.
Thus, by pulling the reverse lever outwards . and
setting it to move the table to the right, the left-hand
reverse dog will be by-passed. The table movement
will continue until the extreme left-hand dog operates
upon another tappet, which again slows the speed of
the table.

The table speed will be reduced to a crawling speed
and an internal arrangement, operated by continued
depression of the tappet, will switch the oil supply
over to the pressure reduced conditions under which the
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table will not move, thus, when automatically stopped
in such fashion, the hydraulic system is running under
reduced load. The reversing lever will remain set to
move the table to the right, although the table will l?e
stationary. Side truing may be carried out at this
position. Movement of the *stop-start” lJever
can then engage the hand traverse and the table can
be hand wound leftwards to the radial truing position.
Hand traverse may then be disengaged and the
throttle se-opened. The table will not move leftwards,
however, until the reverse lever is thrown over to
cause it to so move, or, reversing lever may be thrown
over to cause the table to move to the right before
the throttle is opened, in which cass the table will
move to the right when the throttle is opened.

The foregoing describes the conditions with the
indexing operations switched “ out’. With the
indexing switch  “ in ”, the table will run leftwards
and reverse normally at the workhead end, and will
then run rightwards and come to the left-hand
reversing point, slow, down, and throw over the

reversing lever.

Attached to the workhead is a cam which can be
rotated through 90° by contact with an indexing dog,
the dog being slidably adjustable on a carrier
(* index rail ), at the right hand end of the machine.
This dog should be set to operate the index cam as
soon as the wheel is out of the cut, and just before
the left-hand reversing point is reached.

The signal 10 index is given when the index cam is
rotated through 90° by the index dog. When so
rotated, a spring loaded index locking plunger
engaging a notched index disc in the workhead is
hydraulically withdrawn. A ‘hydraulic motor causes
the workhead to rotate until an index pawl has been

lifted out of one notch and commences to fall into
the next notch. When the index pawl falls, rotation
of the workhead spindle is reversed and the engaged
notch is forced back against the index pawl. When
the index pawl is completely engaged, the spring loaded
locking plunger is released and supplements the revers-
ing torque from the hydrautic motor, to keep the index
paw! firmly against the face of the notch. The only
purpose of the spring loaded plunger is to hold the
workhead spindle locked ia the event of failure of
electric or hydraulic supply to the workhead.

While these operations are going on inside the
workhead, four separate inter-lock bars have engaged
themselves with the 90° rotation of the index cam.
The movement of the solenoid valve causing the
spring loaded locking plunger to wilhdraw., protrudes
a lock bar into the path of rotation of the index cam ;
so long as this lock bar remains in the engaged
position, the index cam cannot be rotated backwards
through the 90° of movement which was imp'artedlto
it by the index dog and which caused.the indexing
operation to start. The solenoid operating the valve
which causes forward rotation of the workhead
spindle, also protrudes a locking bar in the same
fashion, independently having the same effect.

Movement of the indexing paw! protrudes a lock
bar and the movement of the index locking plunger also
protrudes another lock bar. Thus, unless four
conditions are fulfilled, the index cam will be locked in
the indexing position. Furthermore, the lock bars
give the revarse interlock condition, so that, until the
index cam has been mechanically rotated to the index
position, solenoid valves and locking plungers are
mechanically locked. This has the effect that, even
if the workhead were to receive a faulty signal
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to commence index, the signal would not be obeyed
unless the index cam has been properly rotated by
contact with the index dog, in which case, if the index
dog is properly set, the wheel is out of the work.

The four conditions are : —

(a) The solenoid providing oil supply to the
locking plunger is switched off.

(b) The solenoid providing oil supply to the
hydraulic motor is set to rotate the
workhead spindle against the index pawl,
engaging a notch.

(c) The index pawl is fully engaged with a notch.
(d) The locking plunger is fully home.

The fulfilment of these four conditions means that
the workhead is properly indexed and aliows all lock
bars to release the index cam. Unless all lock bars
have released the index cam it will be locked, so that
if, for any reason. with the work not properly indexed,
the table starts to move leftwards into the cut, the
indexing cam will not rotate.

The index rail upon which the index dog is
mounted is not rigidly fixed, but is held by spring
loading to such a degree that it will not move when
the index cam contacts the index dog, with the index
cam in such a condition that it is free to rotate, which
signifies that the work is correctly indexed.

If, due to the workhead not being correctly indexed,
the index cam is locked by any one or all of the four
lock bars described, any movement of the table
tending to move the wheel into the work will
result in a linear movement of the spring loaded index
rail. This movement operates a valve which allows
the main valve of the machine to drop immediately
to the “shut off ” position, thus stopping the table
and picking up the reduced pressure conditions.

In normal operation, with the index switched
*in > rightwards movement of the table will cause
the left-hand reverse dog to operate a slowing down
plunger and to throw over the reversing lever so as to
set the table to move to the left. Just prior to this,
the index cam will be rotated by the index dog and
cause indexing to commence. The movement of the

index cam also breaks electrical supply to a solenoid

operated valve which must be energised to allow the
table to reverse into thecut. On contact with the
left-hand reversing dog, the table will not reverse,
but will delay until the solenoid circuit is restored.

The solenoid valve will not be re-energised until
all lock bars in the workhead are clear of the index
cams, signalling a *“ safe to proceed ” condition. The

table will then pick up its leftwards stroke and run
the wheel into the cut.

Additionally, there is provided a button which will,
when depressed, cause the workhead to rotate
continuously; it can be stopped at any desired

indexing  position by releasing pressure on the
button. This button is operative only when the
indexing cam has been rotated 90° by contact with the
dog on the index bar, in which condition, if settings
have been correctly made, the wheel must bz out of
contact with the work.

As a further safety measure, the continuous running
button will not operate until the * stop-start® lever
has been moved to the “stop” position; it will
also not operate unless the index is switched * in ™.

The index cam is also provided with an interlock,
so that it canonly be rotated by contact with the
index dog. This arrangement is to guard against
interference by hand with the index cam.

Steadies are not mentioned in the foregoing text,

they vary according to user requirements and will be
quoted for as required.



e

e
v
I

The Prestressed, Two-block
CONCRETE SLEEPER 101

W il

with the
incomparable FIST
resilient rail fastening
in conjunction with long welded rails for
todays most modern tracks

i
i
W// .
L
i T
A

"“'r’//r,;":/

i
i ﬂ//
L

WS ET L0
XL, YS
PR LYt rys -

PR O

LRy
P

RIS S

Swedish Ruil System i =~

Sveavigen 25 + Stockholm C - Sweden
Cables: Railsystem +  Stockholm

AMBROSE SHARDLOW & CO. LTD.

P.O. BOX 129 - MEADOW HALL

SHEFFIELD

Telegrams . AMIROSIA SHEFFIELD Telephone : ROTHERHAM 4891




10 SOUTHERN RAILWAYS MAGAZINE

Recent Development in Machine Tools for
Reconditioning Railway Wheels and Axles

HE new Craven Friction Roller Drive Wheel
T Lathe is indicative of the changing require-
ments in railway workshops as a result of the
rapid change over from steam to diesel and electric
motive power. The lathe effects important economies in
work setting times and is provided with automatic
profile copying equipment ; it is admirably suited to
re-turning wheel sets at frequent intervals to maintain
the requisite high degree of tread and flange form
accuracy on diesel and electric traction wheel sets.

This recent development provides for the use of
carbide cutting tools for re-turning brake and skid-
hardened wheel sets with plain or roller journal bearing
axle boxes in position, The wheel set is carried
between revolving centres and the “ Craven’’ patent
drive is by a pair of friction rollers to each wheel. The
rollers are tapered and engage the wheel rim at an
angle, each pair being mounted in independent and
opposed sliding blocks, which are hydraulically
operated to provide a fully balanced, self-contained
thrust of sufficient pressure to transmit the necessary
driving torque. The adjustment between each pair of
rollers adequately accommodates wheels of varying
width.

The friction roller drive saddles are separate, but
advance in unison to the driving position and are

In this wheel lathe the wheel sets are supported
berween centres and are driven by hydraulically-
loaded friction rollers.

electrically tripped to maintain a correct relationship
between the driving rollers and the tread, within the
wheel diameter range of the machine.

The hydraulic supply for operating the roller grip is
by a motor-driven dual pump unit, and after the grip
has been applied the driving pressure is maintained
during the driving operation by one pump only.

Rear view of the machine showing the two driving
roller saddles and the main motor and gear box.

The drive is by a 48 h. p. two-to-one commultator
motor through a three-speed gear box, giving an
infinitely-variable range of cutting speeds between 50
and 160 feet per minute.

The machine is fitted with the “ Craven” patent
electrically-operated profile copying equipment on each
tool rest to re-machine simultaneously the tyre profiles
of both wheels.

The tool slides are set Lo the correct gauge, and have
transverse adjustment, to setting gauges, for accom-
modating the various wheel diameters. Hand adjust-
ment, power feed and quick power traverse are
provided in both the longitudinal and transverse
directions on each tool slide. Separate variable-speed
motors provide the power feed longitudinally and
transversely, and when profiling, these motors are
automatically controlled by a tracer head stylus applied

To ensure
faultless operation
of your rectifier sub-stations

secheron

Do you want the guarantee, that your installation can be switched on
without preheating, even at extremely low temperatures, and that the
toughest overloads and short-circuits will not damage your equipment ?
Then choose Sécheron-built mercury-arc rectifiers, with their rare gas
filling, sealed tank and air cooling.

Sécheron Rectifiers
Symbol of quality and security

Other Sécheron products :

Electric equipment for traction vehicles,
Generators, transformers, regulators,
Electrodes and arc-welding material.

Sécheron Works Co, Ltd. Geneva 21, Switzerland

L110a
Representatives for India:-

M/s. Industrial & Engineering Combine
Post Box No. 1323, BomBAy
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to a template. The feed motors are also used for the
quick-power traverse of the slides in both directions.

The “Craven” electrical copying equipment obviates
cams or clutches and uses a single round nosed or
square section too) to complete the tread and flange
form in a' continuous profiling operation. The
arrangement is in no way dependent upon the use of
electronic valves and, being of the most robust cons-
truction, is ideally suited to the arduous conditions
encountered in railway workshops.

Flectrical control is embodied in two swivel-mounted
push-button stations on the machine.

A selector switch determines the direction of stylus
approach to the template and ensures the correct
sequence of longitudinal and transverse movements.
The profiling motion is started and stopped by the
appropriate push-button switches, and rapid approach

Each tool rest has an independently-controlled
set of profiling equipment.

of the stylus to a point near the template (withan
accompanying advance of the cutting tool towards the
workpiece) can be made by pressure of a special push-
button. Subsequent release of the button allows the
advance to continue at copying speed until contact
with the template is made, when profiling proceeds
automatically under the influence of the stylus.

During normal production operations, speed varia-
tion of the two profiling motors, when approaching
flanges etc., is effected automatically in accordance
with the contour of the template. Means are included
however, whereby the operator may have complete
speed control of the motors through hand-operated
variometers, a feature’ which has definite advantage

when dealing with badly worn or brake hardened
wheels.

A separate electrical control button enables the too!
to be withdrawn momentarily from the work, at copy-
ing speed, for inspection or other purposcs, and then
to return and resume cutting automatically without
loss of contour form. A further control for use in
emergencies or upon the completion of the operation,
withdraws the tool at high speed to a position of safety
clear of the workpice and finally brings the whole
motion to rest. The moving members can then be
quickly traversed back to the starting point prepa-
ratory to the commencement of a second cut or opera-
tions on a new pair of wheels. Additional safety
contacts illuminate a warning light on the control
station in the event of over—deflection of the stylus and
further lights indicate that the equipment is ready for
copying or that copying has actually commenced.

This type of machine will accommodate any gauge,
and wheels from 30in. to 48 in. or 36 ins. to 60 in,
diameter, the tread and flange form being determined

by the template.

The machine illustrated deals with wheel sets of 4 ft.
8} ins. gauge with wheels from 36 in. to 60 in. dia-
rr;eter, which are loaded into the machine by overhead

crane or similar lifting equipment.

Alternatively, the machine can be providec? with
tool slides able to move outwards by power motion to
permit of wheel sets being rolled inand raised to
centre height by lifting jack incorporated in the
machine.

The friction rollers are of tapered form and drive
on to both faces of the two wheel rims.
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A new ¢ Craven’

axle lathe, designed for the exclusive use of carbide cutting tools and suitable for machining

the journals of new or used axles.

A new “Craven™ High Speed Axle Journal Finish
Turning and Burnishing Lathe has also been intro-
duced recently. Arranged for the use of carbide
cutting tools, this machine is suitable for turning and
burnishing the journals of new or used axles, with or
without their wheels in position. Tt will admit axles
up to 8 ft. 6 in. long and wheels up to 3 ft. 6 in, tread
diameter.

The axle is supported beiween spring-loaded centres
and is driven from both ends simultaneously by driving
plates, with knife-type driving dog inserts, secured
to the rotating spindles of left and right hand head
stocks. End pressure to engaged the dogs and to
transmit the torque is applied by hydraulically-operated
longitudinal movement of the right-hand headstock
upon an intermediate sandwich plate.

The two headstock spindles rotate on roller journals
and are driven by two separate 10/5 h. p. two speed
motors electrically synchronised to rotate in unison,
giving spindle speeds of 300 r.p.m. for turning and 150
r.p.m. for burnishing. Spring-loaded centres permit
the slight axial movement of the right-hand spindle
and of the workpiece, which takes place when the
driving dogs are engaged.

There are two saddles with sliding and surfacing
feeds, for turning both journals simultaneously. The
front rest on each saddle has a two-station tool turret,
one station carrying a special turning and radiusing
tool holder and the other a front burnishing roller.
The rear rest carries a rear burnishing roller only.
Feed drive is obtained from a separate two-speed
motor and two-speed gear box, which gives fine speeds
for turning with carbides and course feeds for
burnishing.

When burnishing the {ront and rear rollers applied,
and the necessary pressure is exerted by simultancous
hand adjustment of the two rests through a single
transverse screw with both left and right hand threads.
End float in the screw bearing permits the rollers to
accommodate themselves to the journal without impos-
ing side thrust on the lathe centres.

Rotation of the total turret prepares the front rest for
turning. The two rests, together with the transverse
screw and its bearing are then moved forward en bloc
by single lever action, to bring the cutting tool into
its operating position and to move the rear burnishing
roller clear away from the workpiece. The rests are
automatically locked in this position,

The design of the ool holder cnables the turning
tool to be clamped in its normal position for cylindrical

Drive is transmitted to the two end faces of the
axle by driving plates with knife type dog inserts
mounted on the two headstock spindles.
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turning, but to be quickly released and swivelled
about a vertical fulcrum by handlever to prodice either
hand of journal radius.

An electrical wheel lift is provided for raising the
wheel set into line with the machine centres after being
rolled into position on rails. A hand brake quickly

brings the workpiece to rest and assists in the with-
drawal of the driving dogs.

The left-hand headstock has electrically-operated
longitudinal adjustment upon its sandwich plate for
setting to suit different lengths of axle. Both head-
stock assemblies have hand adjustment upon the bed.

NEW EXPRESSES FOR INTERSTATE TRAVELLERS

Two new air-conditioned expresses for the run
between Sydney, capital city of the State of New
South Wales, and Melbourne, capital city of the State
of Victoria, will go into service when the uniform
gauge hine is completed.

Easter, 1962, has been set as the target for the
introduction of these trains.

The trains hauled by two 1800 h.p. locomotives at
express speeds, will represent an investment of nearly
£2 million.

The required 34 carriages (including spare ones) wil!
be of gleaming stainless steel and built by Common
Wealth Engineering Co, at its Granville (N.S.W.) Works,

The sleepers will be similar in style to new roomette
and twinette carriages that the same company is
already building for the Sydney-Brisbane journey ; and
will bring the same high standard of travel comfort to
the Melbourne-Sydney runthat The overland now
provides between Melbourne and Adelaide.

Each train (of 14 carriages) will consist of roomette
and twinette sleeping carriages, a dining car, a club
car, a brakevan, and a power car that will generale
electricity for heating, lighting, cooking and air-
conditioning.

Fach bed in the train will have a foam-rubber
mattress and individual reading light. The berths,
when folded, will provide seating for daytime travel.
Wash-basins, W. C., mirror, wardrobe, and other
facilities will permit the utmost privacy for the traveller.
Chilled drinking water will be on tap and a venetian
blind on c¢ach window.

Every sleeping carriage will carry 340 gallons of
water ; and while the double berth twinette cabins
will have their own hotand cold showers, travellers
in the single berth roomette carriages will be able to
enjoy the same luxury in shower rooms at the end of
their carriages.

BED SITTING ROOM

With each train, there will be a de-luxe twinette
sleeping carriage that will have in the centre a bed

sitting room complete with arm chairs, and at one end
two family units each comprising two twinette cabins
linked by a connecting door.

The dining car, with stainless steel equipment in
its kitchen, will serve 48 passengers, in one sitting,
with three course meals or light refreshments.

CLUB CAR

Light refreshment will also be available in a Club
Car. This carriage will be divided into three sections
by armour-plate glass. Its lounge will seat 40 passen-
gers and there will be a writing table and small portable
tables for the convenience of travellers.

Other features of the Club Car are refrigerated
cabinets for cold drinks and ice cubes; water and
coffee urns; cupboards; service table; sinks and
drainer: shelves and racks, together with power
points for toaster and hot plate.

STAINLESS STEEL CONSTRUCTION

Spot welding, based on the latest overseas structural
practices, will be used in the construction of the new
carriages which  will be sheathed with the first
Australian rolled stainless steel manufactured for rail-
way carriages.

One hundred and eighty-seven tons of this steel,
which will be made at the new Unanderra (N.S. W,
South coast) mill of the Commonwealth Steel Co., will
be required. It will be delivered in coils, and the
giant strips, fluted for strength and rigidity, will give
the carriages a characteristic appearance. A total
weight saving of 84 tons per train (equal to two sleep-
ing carriages) will be made by the use of this steel and,
of course, no painting will be required.

A two-inch-thick lining of fibre glass insulation will
keep noise down to a very low level, and, at the same
time, help to maintain the comfortable temperatures
provided by the air-conditioning plant. Twenty miles
of electric cable will be used in the trains.

Both roomette and twinette carriages will have 20
berths, and the de-luxe twinette cars, 18; making a
total of 198.

MITSUBISHI DIESEL HYDRAULIC LOCOMOTIVE

SHIN MITSUBISHI (Mitsubishi Heavy Industries, Reorganized, Ltd) has delivered numerous locomotives and cars to all
over the world, India, Thailand, Burma, Chile, Argentine, etc. For the field of the diesel hydraulic locomotive, Mitsubishi is
developing as one of the leading manufacturer in Japan, especially for large type, Mitsubishi has a technical assistance
agreement with Maybach Motorenbau G.m.b.h. (Germany),concerning the production of the most excellent well known MD type
diesel engine and hydraulic power transmission so called “Mekydro”

As the result Mitsubishi is capable to complete up to 4000 PS diesel hydraulic locomotive. Mitsubishi Diesel Hydraulic
Locomotives. equipped with these Mitsubishi-Maybah diesel engine and power transmission, are in expectation of the Japanese

National Railway.
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All the models in the MD engine range have the same bore of 185mm and stroke of
200mm as well as largely identical components which due to high precision manufac-
ture allow of interchangeability. The discwebbed crankshaft itself is a structure
with two crankwebs of a normal crankshaft joined into one solid disc, round which
are the roller main bearings. thereby utilizing practically the entire ‘engine length
for the roller bearings of the crankshaft inside the crankcase and for the plain
bearings of the connecting rods on the crank pin. The outer races of the roller ':nnin
bearings are mounted in the annular walls of the crankcase, which themselves form
a shorter or longer tunnel according to the number of eylinders, and into which
the crank shaft with the roller bearings already mounted is introduced from the
front end of the engine. hence the designation “tunnel engines”

MD870 Diesel

The Mekydro transmission is an integral unit comprising one permanently —filled
hydraulic torque converter, 3 sets of apur gears with over ~running claw clutches
which give 4 speed —steps, and a set of simple spur reversing wheels. The change
from one set of gears to another is made sutomatically, through the medium of the
over running claw clotches, according to the instantaneous combination of track
speed and tractive effort of the locomotive or railcar. At the moment 3 models of
Mekydro transmission are produced. but these include the largest hydraulic trans-
mission unit yet operated in revenue service in diesel locomatives.

These modelas are known as the Kl.. 64, K. 104 and K. 184.

.;‘ *(_
Ki8qUlL Mekydro Transmission

Particulars of Engines Cyl. Bore 185mm X Stroke 200mm.
Engine type MD220 | MDJ25 | MDA33 | MD440 | MD650 | MD655 | MD865 | MD870
Design _ 4 Cycle single acting. Solid injection. Pre-.combustion,
in line 60° Vee model

No. of Cyl. 4 6 8 8 12 12 16 16
PS/rpm 400/1600 | 600/1600 | 800/1500 | 1000/1500 | 1200/1500 1500/1500 | 1600/1500 [ 2000/1500
Mean effective pressure kg/cm’ 10. 46 10. 46 11.16 13.94 11. 16 13. 94 11.16 13.94
Mean piston speed m/sec 10. 66 10. 66 10 10 10 10 10 10

% Supercharger & cooler S S S S. C S S. C S S. C
Starting method Air motor or electric ‘
Rotation Un-clock wise (looking aft.)
Fuel Light oil
Fuel comsumption 165 gr/Ps/Hr
Lubricating oil Approx. S.A.E. 30—40
Total Length mm 1760 2050 1790 1790 2215 2270 2680 2840
Total Width . mm 1290 1300 1495 1495 1495 1620 1495 1620
Height (from crank center) 1385 1385 1620 +1620 1595 1595 1620 1620
Eng. weight kg 2415 3075 3650 3800 4600 4850 6200 6450

* Supercharger & cooler: S-—=with supercharger C—=with intercooter

SHIN MITSUBISHI

MITSUBISHI  HEAVY-INDUSTRIES, REORGANIZED, LIMITED

ROLLING STOCK SALES DEPT.: N 10,2 chome M. v Tohve CABLE ADDRESS: HISHII TORYO



motor has recently been developed Dby

Crompton Parkinson Ltd., the motor, desig~
nated type C.152, being suitable for operation on D.C.
systems and on rectified single-phase A.C. at industrial
frequency. Commutation is very satisfactory even with
ripple up to 30%, and with terminal voltage 20%
" above rated voltage, this being the result of skilful
detail design. It is designed for a rated voltage of 750
volts, but is insulated for operation on a [500 volts
supply, and is therefore applicable to rectifier vehicles
in dual operation on single-phase 50-cycles A.C.
systems as well as on 1500 volts D. C. systems.

ZS SELF-VENTILATED axle-suspended traction

The motor conforms in every respect with B. 5. 173,
and is Class ‘B’ insulated throughout, armature and
field coils being fully bakelised. Field weakening is
obtained by means of tappings.

The ratings of the C.152 motor on rectified single-
phase, 50-cycles A. C. are shown below.

Similar motors can be supplied for larger outputs—
as required for main line locomotives, with forced
ventilation and suitable flexible transmission. Alter-
native versions available have special high speed
construction and lower outputs for use with cardan-
shaft drives to high-rauo right-angle drive gearboxes.

The following ralings are those of the prototype
machines having Class ¢ B’ insulation; Class ‘F’

~

ScUTHERN RAILWAYS MAGAZINE

PENDED TRACTION MOTOR
FOR D.C. AND RECTIFIED A.C.

Self-ventilated axle-suspended traction motor type C 152,
made by Crompton Parkinson Ltd. This motor has been
designed for operation on D.C. or on rectified single-
phase A.C. at industrial frequency, with up to 30% ripple.

insulation is also available, and correspondingly
higher ratings can be expected.

C.152 Ratings at 57.5% Full Field One  Conti-__
on Rectified Single-phase 50 ¢/s A.C. Hour  nuous

Qutput, h. p. 205 175
Amperes . 225 190
Yolis 750 750
Speed, r.p.m. 1500 1620

Maximum Service Speed—2580 r.p.m.

Weight complete with pinion and gearcase—4214 1b,

———

WORLD'S LONGEST ELECTRIC RAILWAY

Work is nearing completion on the electrification of
the world’s biggest railway line from Moscow to
Irkutsk. Its length is 5,3000 kilometres. It is almost
50 per cent longer than all the railways of the Urliled
States using electric traction. The annual coal economy
on this line will amount to 18,000,000 tons. The speed
of trains will be much greater. Some 204,000 posts and
194 substations were needed to switch over the line to

electric traction.

New locomotives will be used on the Moscow
Irkutsk stretch, For the first time in the practice ol
railroad building, for instance, the line uses alternat
ing instead of direct.current on a big stretch. This
among other things, has yielded a big economy ol
coppet.

IN YOUR OWN INTERESTS

HOW TO PURCHASE TICKETS

Buy ~vour tickets only at the proper place. . The authorised offices are
(i) the Booking offices at the railway stations, (ii) the Town or City
Booking Offices, (iii) the Out-agencies, (iv) Travel Agents., Never bu-y
tickets from any other source as that may lead you to trouble. Please note
that tickets are not transferable.

Buy your tickets in the proper time. You can avoid unnecessary excite-
ment and trouble if you come to the station in good time, that is at least
half an hour before the scheduled departure of your train. The Time Tables
of the Railway are on sale at Booking Offices and Bookstalls. L{(ﬁ

o

Buy your tickets in the proper manner. Queue up at the Booki
Window and you can get your ticket easier and quicker than by créwdi
at the counter.

By handing in the exact fare in good coins or currency you get the

ticket easier and quicker; and save for yourself and the Booking Clerk
time and trouble.

Check up your ticket and money before leaving the counter and draw
the attention of the Booking Clerk to any discrepancy you may notice

( Inserted in the interests of Travelling Public )
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{  CLEANLINESS LEADS TO
. HEALTH AND HAPPINESS
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% Clean orderly habits contribute to general health and welfare
% 3

% and as such to happiness and prosperity; they are more important
2

% than medicines.
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3 Cleanliness prevents disease; medicine only attempts to cure.
% _

oo

Cleanliness of the person, of the houses and colonies,
reflects discipline in the individual and the community. Discipline
is the foundation stone for progress of aneself and the country.

Cleanliness is a good habit. It is also cheap.

t

All Railwaymen should set an example of cleanliness. This
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will help others and .themselves.
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FOAM RUBBER CUSHIONS BY“ationa‘

Mode to American standards of testing materials Specification D 1055

MATTRESSES - PILLOWS - CUSHIONS
® INDIAN ENTERPRISE ©® INDIAN MANAGEMENT  © INDIAN TECHNICIANS

NATIONAL TYRE & RUBBER CO. OF INDIA LTD,,
Head Office: Post Box No. 17, KOTTAYAM, KERALA STATE
Telegrams: AEROFLEX Telephone : 507

We are supplying AEROFLEX Foam Rubber Cushions to the
Integral Coach Factory, Perambur, Madras

BRANCHES:

Badri Mahal,

2, Rowlend Road,

5]106D, Joil Rood,

Dadobhai Naoroji Road, CALCUTTA-20  Phone: 47-2747  COIMBATORE Phone : 2075
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« pawha Mansion”’, ’ HYDERABAD-I(A.P.) Phone: 5229  MADURAI
t1, Ajmeri Gate Extension, 28, Peters Road, Royapettah, 106, Townhall Road,
Phone: 27886 MADRAS-I4 Phone : 86745 BANGALORE-2

NEW DELHI-1




INTRODUCTION

HE Flexmaster rail maintenance equipment has
T been specially designed to meet the require-
ments of track maintenance engineers who are
interested in obtaining a set of equipment that is light,
easily portable, inexpensive, and can be used by
unskilled labour.

All these requirements have been met by the manu-
facturers in using a power units that is not a compo-
nent part of any one attachment. (i. ¢.saw, drill, etc.),
but is a separate unit, the accessory being driven by a
detachable flexible drive working between it and the
motor.

Aset of Flexmaster rail maintenance equipment
comprises the following units which can, of course,
be purchased individually :—

POWER UNIT AND FLEXIBLE DRIVE—
CODE FX. 322

The power unit normally used is a 220 c.c. four-
stroke petrol engine complete with a centrifugal clutch
adaplors to accept the flexible drive, and all mpunted
on a rubber-tyred trolley. (If required, electric or air
motors can be used.) (The trolley can also be omitted
if the engine is required for mounting on flats or
railway bogies.) The flexible drive is normally 10 ft,
long with a 15 jm. inner core and 30 mm. metallic or
rubber outer casing : this drive is very strong and
specially designed to withstand rough handling, and
its end fittings will suit any of the accessories.

RAIL DRILLING UNIT—CODE FX. 904

A heavy duty driller that is suitable for drilling holes
upto 13" dia. This unit is very light (weight approx.
701bs.) and one of its main advantages is that it
engages beneath the rail, therefore offering no obstruc-
tion to traffic when in position : the only part that
has to be .removed is the handle which stides on and
off. The time taken to drill a 1}* dia. hole
through a rail is 13—2 minutes, depending on rail
specification and hardness.

All units are tailored to suit a size or range of sizes
of rail and full specifications are always required before
manufacture. '

i
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The drilling height can be finely adjusted by means
of a slide, and drilling positions for different standard
rails are marked on this, if required.

The correct lateral spacing for the holes is obtained
by means of a gauge bar and stop made to suit any
given rail specification. No measurement or marking
out of the rails is necessary.

RAIL SAWING UNIT—CODE FX. 902

This machine is designed to cutup rails or other
steelwork accurately, quickly and at a fow cost under
field conditions. It is not always possible to produce
ready cut rails and other steel sections on the site of
the work, which means that time and labour are
wasted on hand sawing to required lengths. Other
methods such as torch cutting and the * nick and
break ” method have the disadvantags of causing
shattered or burnt rail ends or fissuces.

SPEED OF CUTTING

This can, of course, be controlled by the gdjustment
of the throttle of the power. unit. An indication of the
cutting speed, however, is that the attachment will cu'
through 109 1b. flat bottomed rail in six minutes.

ACCURACY

It is possible to remove as little as 1/16” from i
steel joist or rail, leaving a smooth accurate facing.

N
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ECONOMY

Special high speed saw blades are supplied, which
are capable of cutting fifty to sixty 95 1b.B.S.
carbon rails before requiring replacement at a cost
in fuel of less than six shillings. The blade is lowered
on o the rail section by cam mechanism, which

-eliminates the risk of blade breakage when starting

the cut,
FINE ADIUSTMENT

The Saw is supplied with a device for fine lateral
adjustment of the saw blade after the unit has been
clamped to the rail, and also a barrow mounting to
enable the saw to be wheeled along the track or
on a level surface by one man.

RAIL PLANING UNIT-—-CODE FX. 900

This unit ia used to grind down the weld after a
joint has been made between two lines. It ensuresa
precise alignment on top of line from rail to rail, and
a later mode! that has just been introduced will also
grind the side of the rail. .

Stock removal is very fast dueto the easy handling
of this unit, and centres have been so designed so that
there is no nced to remove chair blocks. A special

high speed grinding wheel is used working at 6,000 -

r.p.m. off a 2:1 increase head, which ensures an
exceptionally fine finish. - Combined grinding time~In
top and side of rail—8 mins.

RAIL GRINDING ATTACHMENTS

Thisequipment. which includes a 6"X1"X 1" grind-
ing wheel and 5”7 cup wheel, is mounted on the end of
the flexible drive by means of various handpieces and

can be used for removing weld from under the lip-of
the rail or about the points, etc., where it is not =
possible to use the Planing Unit. Wire brushes can ’
also be used for the removal of rust, and even sanding
heads can be fitted for sanding, polishing, buffing, etc.

SLEEPER BORER AND COACH SCREW
RUNNING ATTACHMENT—CODE FX. 903

This attachment will bore holes through sleepers in
four to ten seconds, depending on their thickness. It
will also screw the coach screws right home in the
same time, The operators are perfectly safe because
there are no exposed moving parts, and Bowden
cables provide finger-tip control for the engine. Ten-
sion in the slipping clutch can be adjusted to individual
requirement for screwing down coach screws. For its
purpose, the attachment is exceptionally light.
Normally, when using equipment *of this type, it is
necessary for the operators to support the weight of
the engine as it is directly coupled to the gearbox,
Flexible shaft drive eliminates this disadvantage. The
weight of the unit is 66 1bs.

FISH BOLT RUNNER—CODE FX. 906.

The Fish Bolt Runner consists of a reduction gear-
box with double-ended spindle for connection toa
slipping clutch and socket to fit any given size of fish
bolt or nut. The slipping clutch and socket can be
fixed to either end of the projecting spindle, enabling
bolts to be tightened up or loosened at will.

CONCLUSIONS

As we have stated, all the attachments outlined are
interchangeable on a single power unit and flexible
drive, and it is only necessary to purchase one power
unit for a complete set. Following this it can be seen
that the operator does not have to lift the weight of
the power unit every time he applies the working piece -
to the permanent way. ’

Another most important factor is that of safety and
the persona) comfort of the operator. Due to the fact
that the power unit is working anything up to 10 ft.
away from him he is not subjected to fumes and noise,
and can also hear clearly any warning signals that may
be given.

The sole manufacturers of the Flexmaster Permanent
Way maintenance ‘equipment atre Flexible drives
(Gilmans) Limited of * Skatoskalo Works ", Millers
Road, Warwick, England, and they will gladly forward
catalogues and prices on request.

S————
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Statement by J. W. Sinclair, General Manager
Standard-Vacuum Oil Company

While my company shares the aim of the Damle
Report to conserve foreign exchange, and has indeed
already made significant contributions in that direc-
tion, some of the Report’s conclusions in this respect
are most unrealistic,

Specifically, it is simply not possible to obtain dis-
counts, as the Damle Report has proposed, on finished
products imported into India from any dependable
source.

The principal imported products are kerosene and
high speed diesel, and rising living standards in a
number of countries have brought consumption of
these products to such levels that the demand east of
Seuz is substantially higher than the supply from
refineries in the area.

As a result, competition among consumer countries
has brought about a market situation where no major
supplier is willing to offer discounts. We are aware
that there have been instances of discounts in cases of
distress sales or sales on other than economic basis,
but these cannot be regarded as illustrative of basic
conditions or as constituting a trend.

1 feel obliged 10 point out that dependability of
supply is a consideration of prime importance, and it
is to be doubted whether small individual suppliers or
others who might offer discounts could be relied on to
ensure continuity.

Posted prices, regularly reported in the world
petroleum-trade press, provide an accurate reflection
of world market conditions, and discounts and
premiums are ordinarily transient. If they persist, the
posted prices tend to move in response to the new
conditions.

An atiempt to introduce arbitrary discounts as a
built-in factor in product prices for purposes of allocat-
ing foreign exchange, as proposed in the Damle
Report, is unrealistic since it fails to take into account
the free working of the international price-supply

structure. While India can establish conditions for
the oil trade within her own borders, major oil-
producing nations, especially those which depend on
petroleum for the bulk of their revenue, such as the
countries of the Middle East, exert themselves to
maintain prices and resist discounts. The oil compa-
nies doing business on an international scale must
endeavour to adjust to the directionally opposite in-
terests of producing and consuming countries.

Stanvac’s desire is completely parallel with that of
the Government to assure conlinuity of oil supply to
India at fair and equitable prices, and the company
will continue cooperating fully with Government to
that end.

1 wish to make clear that these comments relate only
to imports of finished products, as distinct from the
imports of crude oil for processing in the refineries in
the country. Discounts are already being received by
Standard-Vacuum on imports of crude, and it must be
emphasized that these represent a substantial saving to
the country in foreign exchange, in that our import
licences are computed at the discounted price and have
been ever since we were able to obtain the discount,

The discount is approximately 87 nP. per barrel,
equivalent to around 9 per cent of CIF cost. This
saving to the Government in exchange comes to about
$ 2.6 million on account of Standard-Vacuum Refin-
ing Company, and to about $ 10 million as far as the
industry as a whole is concerned.

Also, and most certainly not to be overlooked, my
company, in recognition of one of the points in the
Damle Report, has offered to make over to Govern-
ment, as a direct payment from October Ist of this
year, the aggregate amount of the discount on crude
oil we have been able to obtain from our suppliers.

We believe it would be in the further interest of
exchange savings and of the economy of India to
maximize crude runs, thereby making it possible to
reduce product imports, and to increase exports to the
greatest degree possible.
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Train Lighting of Integral Coaches
as furnished in the Integral Coach Factory

By D. R. Naha

District Electrical Engineer
Integral Coach Factory, Perambur

manufacture passenger coach shells of the

Integral design and the intention was that the
furnishing work would be economically distributed
over the existing Railway Carriage Workshops. With
the ever increasing traffic demand for more coaching
stock, it was not possible to spare any of the coach
building capacity of Railway workshops for furnishing
all integral coaches, Hence, interior furnishing and
provision of lights and fans in shell coaches is under-
taken by the LC.F. Furnishing Annexe, south of

Shell Factory.

THE Integral Coach Factory was designed to

Electric lighting of coaches on trains was introduced
in England in 1894 by employing axle driven Dynamo
which is still the basic system in general use to-day all
over the world.  Electric lighting of coaches was first
introduced in our country in 1920 with individual
equipment. Block system of train lighting with axle
driven generator and double battery equipment is
adopted on the Indian Railways. Tourist cars,
Inspection  Coaches, Postal Vans, Air-conditioned
coaches and Restaurant cars have their independent
train  lighting equipments with straight  through

wiring.

The Train Lighting of the Integral Coach employs
the 24-Volts, double battery system. With this system,
the battery is divided into two sections, one section is
being charged from the Dynamo whilst the other floats
at the requisite voltage for lighting and fan loads. In
recent days there has been considerable increase of
amenities to passengers and thereby heavier and vari-
able electric load have 1o be catered. The third brush
generator in combination with controlling equipment
combines the functions of automatically controlling
generator output lamp voltage and precludes battery
over-charging.

The Generator is a shunt-wound, totally enclosed,
variable speed, reversible machine of 24/32 volts, 100
amps. capacity specially designed to operate on Rail-
way Carriage underframe and driven from one of the

axles, is of rigid construction and of minimum weight
and bulk, besides being vibration and shock proof
and weather proof. The Generator when connected
to the battery has inherent self-regulating properties
due to the provision of the third brush. The out-put
of the generator is at its maximum at low speeds and
it drops at high speeds. The phenomenon is parti-
cularly valuable for both slow and express services (i.e.)
the battery charge in ampere hours over a given period
is approximately same for either type of service. The
brush gear of the Generator is designed with an auto-
matic pole changing device 1o ensure constant terminal
polarity of the Generator with relation to rotation.

Each of the two batteries comprises of 12 lead acid
cells of 300 ampere hours capacity, iron clad type
housed in metallic battery boxes suspended from the
underframe. The cells are of special design to with-
stand the hazardous duty in moving coaches. The
batteries are charged alternatively by the Generator by
the function of the battery change-over mechanism
which is incorporated in the auto cut-in and cut-out
switch. Generally, in the Train Lighting shops of the
Indian Railways, motor Generator sets are installed
for charging batteries. Metal rectifiers of modern
designed with all facilities for smooth charging and fine
adjustments (Fig. A)are installed in Integral Coach
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PICTURE STORY OF

INTEGRAL COACH FACTORY

By Shri K. T. Jethmalani

Secretary to the Chief Administrative Officer,
Integral Coach Factory, Perambur

HE State-owned Integral Coach Factory located
at Perambur—5 miles from Madras, is one of
the largest coach building units in the world.

As a commitment under India’s first five-year plan,

the shell unit of this factory was set up with a
project cost of Rs. 7} crores to achieve self-sufficiency
in matter of passenger coaches for the Indian
Railways :

The construction work on the project started with
pile foundations in February, 1952.

It soon gained momentum and the work was in
full swing in September, 1952.

The first machine was installed by Shri Lal
Bahadur Sastri, the then Minister for Railways,
on 20—-1—1955,

Project thereafter took shape with the completion
of the factory.

SOUTHERN RAILWAYS MAGAZINE 9

The project also consisted of the Technical
Training School.

MNM;

Electric welding machines.

Jigs & Fixtures for uniffow production of all- Caateens
welded light-weight steel coaches,
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Staff Colony ete. Processing of steel sheets and plates And thereafter the complete body is welded to-

gether in the Main Assembly jig.

All components are then fed into the Main Bogies are manufactued separately
The production was inaugurated by Shri Jawaharlal and their assembly by welding. Assembly Shop where roof is assembled in the
Nehru, Prime Minister of India on an auspicious roof jig

Mahatma Gandbhi’s Birthday—2nd Oct. 1955.

Starting humbly with the assembly of coach shells
with imporied components from Switzerland, the
factory ook up simultaneously manufacture of
Integral Coaches from the raw material stage. This
process of manufacture consists of :

And each completed bogie is given a load test to
Assembly of underframe is next stage ensure its smooth running and riding comforts.

Forging of components from steel sections
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In the final finishing shop before painting the
exterior surface of the coach body is thoroughly
cleaned by grit blasting.

The interior surface of the coach is sprayed with
asbestos to make it heat and sound proof.

The completed coach shell with body and bogies
joined together is thereafter made ready for des-
patch.

The first such coach produced completely at
I.C. F.

was turned out by President Rajendra Prasad,
on 14—8-~1956

The 1000th Coach was ceremoniously launched
on 22nd January, 1960 by Shri S.V. Rama-
swamy, Deputy Minister for Railways,
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As well as cost of production have come down
steadily, the preseat manufacturing cost at
1. C. F. being less than half the cost of similar
imported coach.

13

Apart from increase in production the factory
has also diversified its manufacturing activities
and has built other types of coaches like
Passenger-cum-luggage vans.

i k)

ﬁﬁmms;gg!g

Third Class Sleeping Cars and is now geared up
to build any type of coach for any gauge to suit
any particular specification,
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A furnishing annexe is aiso being set up at I. C. F.
to enable fully furnished coaches ready for
passenger traffic being turned out in the shortest
possible time and with maximum efficiency and
economy. The work for this Furnishing annexe,
with a project cost of Rs. 3.7 crores, is in hand
and is expected to be completed in the earlier part
of the Thisd plan periad.

In the meanwhile, by providing temporary furnish-
ing facilities [aterior furnishing of coaches with

seating arrangement.

Train lighling equipment etc., is being done at
1. C. F. for about 50%, of the coaches produced
in the Shell Uait.

Having attained self-suffictency in  matter  of
passenger coaches for the Indian Railways, the
Integral Coach Factory is now looking forward to
build coaches for the Export Market,

MACHINE TQO ATTACH PLASTIC BUTTONS

Aa Australian machine for attaching plastic buttons
to clothing without the need of sewing, has recently
been patented.

It is manufacinred by Griffiths and Beerens of
Maribyrnong Street, Footscray, Victoria.

Bultons are attached by the machine in a single
optralion. The unit js bench-mounted and operated
by foat peda!, and is in effect an injection-moulding
machine,

The clothing or materia) is inserted between twe
complemeatary parts of a die. When the die is closed i
defines a cavity which corresponds to rhe shape of the
button. The thermoplastic substance 15 then injectes
through the die, penetrates the material, and form
the button., When it hardens the bution is secure
firmly to the material.
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Method Study in the Integral Coach Factory

By D. R. R. Sastri
Mechanical Engineer/ Work Study

October 1955 with the aid of Foreign

Technical consultants, who had themselves
been engaged in Railway Coach manufacture in
Switzerland, a country noted for its high efficiency.
In helping us 1o establish this Factory, the foreign
consultants were, therefore, able to bring to bear
their rich experience and to introduce the latest ideas
in Coach building technique. The Integral Coach
Factory thus had a flying start and then aided by the
enthusiasm of its workers, who quickly learnt the
operation of modern machines and who adopted
uptodate technical methods it has gained the reputation
that it at present enjoys.

i | JHE Integral Coach Factory came into being in

Obsolescence, however, swiftly overtakes all things
complacent and slow, and the Integral Coach Factory
js aware that uniess it keeps racing forward its ultra-
modern of to-day will become the ancient past of
tomorrow. The Integral Coach Factory in the effort
to keep pace with a changing world, employs various
means amongst  which ¢ Method Study’ occupies
prime position. Method Study itself is a part of the
Jarger subject of Work Study, which is gaining stature
every day in the great national drive for Higher Pro-
ductivity.

METHOD STUDY

Method Study as the name implies is the study of
the method employed and through such a study it is
always possible tofind a better way, for there is
nothing so good that cannot be done better,

Method Study essentially is a science derived from
commonsence, which can be applied alike in a factory
or an office, in a small or large establishment, ina
packward or a modern industry. Method Study, for
instance, teaches the elementary axioms that by per-
forming work with both hands instead of by one hand
only greater production results and that by performing
work in bent position the operator is sooner fatigued
than in erect position. The principles of Method
Study are thus already largely known to many, but
the value of Method Study lies in its method of
approach. Method Study takes nothing for granted.

It does not accept the traditional ““we always did it
this ways™; it is not content with a brainwave
“That’'s a first class idea!”; it only believes in
detailed questioning, critical and demanding, and the
answers through an analysis lead to a better method.

AIMS OF METHOD STUDY

Method Study recognises the following five principal
factors, which contribute to production and endea-
vours to get the highest productivity from each within
its capacity :

(1) Man

(2) Machine
(3) Operation
(4) Tools and
(5) Transport

() Man: The capacity of an operator can
broadly be divided into mental and physical and it is
obvious that if a large amount of thinking is involved
in an operation the output is low. Therefore, every
complicated operation is broken down (not necessarily
the most elementary as repetitive work of too
elementary operations can have adverse effects on the
operator) but to an optimum stage so that with
reduced effort in thinking, the outputis increased.

As the second step all unnecessary body movements
are eliminated so that physical energy is conserved and
directed towards useful work. Thus, without impos-
ing any additional strain on a normal operator higher
production can be expected. For this purpose,
Method Study has listed out five basic movements—

(1) Finger movement
(2) Wrist movement
(3) Elbow movement
(4) Shoulder movement
(5) Waist movement

The swiftness of executing each of the above move-
ments, is in the order stated, commencing with the
finger movement as the maximum, and the energy
expended is also in the same order but with finger



16 SoUTHERN RAILWAYS MAGAZINE

movement as the minimum. Method Study therefore
aims at reducing the movements to the fastest possible
and the least energy consuming.

Again in respect of arm movements the following
principles are followed to get the maximum production
with least strain on the operator (See Fig. 1).

(1) Begin and end each movement simultaneously
with both hands.

(2) Use simultaneous arm motions in opposite
and symmetrical directions.

(3) Keep motion path within normal working
area.

(4) Avoid operations above shoulder level.

The feet and legs of an operator can also be used to
assist the hands and arms. In a primitive way, the
street cobbler adopts this principle and while squatting
on the ground holds the job between his feet and uses
both his haads for passing the thread through. In a

slightly advanced fashion the shop tailor operates his
sewing machine with his feet and frees both his hands
for guiding the cloth through the machine. In
manufacturing operations similarly it is possible to
co-ordinate the movements of the feet with the hands
and with a little practice all four Jimbs can be brought
into play either simultaneously or in sequence.

A further aspect that is examined is the posture the
operator: the more comfortable it is, the less the
fatigue and higher the production. Method Study,
therefore, prefers sitting to standing, and upright
working to bending. Specialised study has even been
made to provide the operator with a seat that is best
suited to the operations. It will be seen that in all the
above principles, the ultimate aim is comfort to the
operator, so that even without imposing any additional
strain on him more can be produced.

(2) Machine : Method Study does notaim at the
installation of new machines as its first objective, but
instead endeavours to utilise the existing equipments to
its maximum capacity. Each machine is defined by

SOUTHERN RaiLwavs MAGAZINE 17

QLD_METHOD

%

ofTT)
g

-

2
;

o

|
I

GET THE MAXIMUM
OUT OF YOUR MACHINE

OPERATIONS
OLD_METHOD NEW _METHOD
PICK UP BASE

r PICK UP BASE
}— INSERT BASE OVER MANDREL INSERY BASE OVER MANDREL
- PICK UP WASHER TURN TAIL-STOCK HANDLE

MOUNT OVER MANDREL

UNLOAD

TIGHTEN TAR-STOCK SPINOLE
, CLAMP
— PICK UP NUT

-~ SCREW NUT ON MANDREL TIME TAKEN Q.27 M.

—— PICK UP SPANNER

LOAD

—— TIGHTEN NUT

— REPLACE SPANNER

TIME TAKEN  Q,S4WIN.
SAVINGS

OPERATIONS REDUCED FROM 18 YO 8

TIME REDUCED FROM O64 MIN. TO 0O.27MIN/PC.

[ev an wiGHLY skiLED ARTISAN]

REDUCE FATIGUE
7O YOUR OPERATOR

OPERATOR

THE ITEMS INDICATED ARE FOR ONE PARTICULAR ASSEMBLY,
SUT THE BENCH IS USED FOR OTHER ASSEMBLIES AS WELL.
THE ARRANGEMENT AIMS AT SATISFYING SOME OF THE
PRINCIPLES OF MOTION STUDY, ViZ, ARM MOVEMENTS ARE
SIMULTANEOUS AND SYMMETRICAL

ERODUCTION
[one operaTOR ONLY]

PRODUCTION INCREASED TQ 120 %6

[eY an AsST rOREmMAN]

e, ASSEMBLY

BENCH

[ re2 USING IDLE TAIL-STOCK FOR CLAMPING JOBS.

JOB'~ BASE FOR CHAI§ PILLAR DRG Ne T. 14 059 Ot

OPERATION '~ TURN OUTSIDE & CHAMFER

. =

jts size, horse-power and accuracy and the points,
which have therefore to be satisfied are :—

(a) Isthe machine in use the most appropriate
for the operation ?

(b) Is the machine being used to its maximum
with regard to its size, accuracy and
power ?

(c) Are the fittings and accessories on the
machine being utilised to maximum advant-
age (See Fig. 2)

(3) Operation : Here, the Method Study asks:
(a) I[s the operation necessary at all?

(b) Is there an alternative and more advantage-
ous form of carrying out the same opera-
tion? For example, for ging may eliminate
machining, blanking may replace gas
cutting, semi-automatic lathe-production
may be more advantageous than Centre
Lathe.

(¢) Can the operation be combined with any
other operation ? (Sce Fig. 3)

(4) Tools: Tools may be categorised as cutting
tools or hand tools. In the former case the following
points are examined :

(a) Is the tool steel used for the cutting, the best
under the circumstances; high carbon
steel can be replaced with High speed steel
and even more efficient cutting materials are
the Tungstan Carbide (400 ft./min.) and
Cemented Oxide (7000 f1./min.)

(b) Isthe Tool design satisfactory, thatis, are
the cutting angles and clearances correctly

provided ?

(c) Is the tool correctly positioned with respect to
the job?

(d) Has sufficient support been provided to the
cutting edge of the tool ?

() Can the tool clamping arrangement be
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improved to reduce time and effort of the
operator.

In regard to hand tools, it is essential that the most
appropriate are used, being neither too large nor
too small and being the most efficient in regard to
time and effort. The location of tools is also import-
ant so that the operator may reach them without
strain or loss of time. Where they are heavy they can
also be balanced to relieve the operator of the
weight,

(5) Transport: This is an item, which lends itself
toa great economy through method study since its
inefficiency is not readily noticeable. Transport may
involve movement of materials from one work place
to another or at the work spot itself i. e., from the
intray to the bench or machine table and back to the
out-tray.

For studying any particular case, where the
materials move from one place to another, a work
flow chart is prepared using either string or line
diagrams : the work places through which the job

flows are plotted to scale on a paper and the path
followed by the job is represented by means of a
string or line. A study of the diagram would reveal
whether the path is unidirectional, whether there are
unnecessary cross movements and whether the path
is too long. It may then be possible to re-route the
job to other close-by machines so that transport
is reduced and economy achieved. In some cases it
may even be advantageous 10 relocate a work place
for this purpose, no doubt taking into account all
other jobs also which flow through the same work
place. When the transport distance of a single item is
considerable or the job is heavy it may be
economical to set up an exclusive * belt” otherwise
termed a ‘ Product line’. Several such belts have
been organised in the Integral Coach Factory (see
Fig. 4) based on the work flow charts and consider-
able economies effected.

In regard to transport at the work spot itself, itis
essential that both the in-tray and out-tray are con-
veniently located to the operator so that he does not
have to strain himself by walking, bending or stretch-
ing. A principle of motion economy applicable in this

CATHE.

OPERATIONS.

WITH @

THIS IS A BORING OPERATION
PERFORMED ON A VERTICAL TURRET

., A
ACCORDING TO THE IMPROVED Q
N METHOD (MOOIFIED TOOL MOLDER}
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AND WERE

{BY. A CHARGE MAN)
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THIS "BELT  WAS SETUP AS A RESULT
OF A STRING DIAGRAM WHICH INDICATED
THE WORK FLOW.

|
|

s+ A BELT FOR AXLE BOX MACHINING.

case is to adop? slide motion, avoiding pick up and
carry. TO relieve further strain on the operator
gravity chutes may be linstalled both for feeding the

job to the work-place as well as disposing of the

finished piece into the out-tray.

The first objective of Method Study is to get the
maximum with the available facilities and only as the
second does it suggest new equipment, here again
aiming to get the desired result with the minimum
equipment. This applies to machine, tool, transport
and all else.

Organisation : In the I.C.F. a separate Work Study
Department has been created within which a section
js devoling its time to method improvements. In
addition to the examples already given a muluple
activity chart prepared by it is shown in Fig. 5, by
means of which it was pussible toincrease the activity
ratio from 55.5% to 739%. Some officers and staff
have received training in Method Study and itis
programmcd to enlarge this nucleus through inplant
instruction. Besides, improvements by shop staff have
been encouraged through the suggestion scheme, and
prizes have been awarded to good ideas. A section
of the staff have also carried out method improvements

i

| STAE § & STACE 8 COMBINED . |

LTIPLE ACTMATY ‘CHART |
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in their own sections and work places without looking
for any material benefits. In fact, some of the
examples quoted in this article have been taken from
ideas initiated by such staff.

That Method Study increases the working efficiency
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alone should deal with Method Improvements, but it
will be able to bestow full time attention on problems
and achieve results through a systematic approach.
The Work Study Department will also be responsible
for crealing method study consciousness amongst all
staff, since, the best and quickest improvements can
be achieved only if every single individual in the
organisation devotes some of his time and thought to
Method [mprovements.

and decreases costs is never a point in doubt, but
some hold the view that it is a part of production
planning and there is no need for a separate Method
Study organisation. In a very general way, this
opinion is correct but just as production planning has
been separated from Works Management for increas-
ing the efficiency of an organisation, so also should
Work Study be separated from Production Planning.
This does not mean that the Work Study Department

FINNED TUBE FOR NUCLEAR REACTOR BOILERS

Over 600,000 ft. of welded finned tube made by a probably the highzst number ever produced in welded

new process is to be supplied for use in the boilers of fin tubes. The process gives goad physicad properties
Dungeness Nuclear Power Station, in south-east and allows tight radius bends.
England.

The size range of the tubes produced will comple-
ment an existing finned tube produced by the manu-
facturers, which is made by a rotary extrusion process
and of which more than two million feet has been used
in the boilers of the Bradwell and Berkeley nuclear
power stations and in the Tokai-Mura Japanese
nuclear power station.

The process involves welding current generators
which are among the most powerful of their type,
Cold rolled strip is welded to the tube as it is helically
wound on to form the fin. As a result of strict
control, a weld bead is produced whicn is small and
consistent in quality and allows more fins per inch.
Up to seven fins per inch are accepted as standard,

INSTALL OXYCHLORIDE JOINTLESS FLOORS
WITH
“PRIMALITE FLOORING COMPOSITION”

For its unique properties of

I. Wear Resistance,
I1. Skid Resistance,
III. Light in Weight,
IV. Noiseless and Walking Comfort
and
V. Excellent in Fire Retarding Qualities

Also ideal for use in Railway Carriages, Godowns, Textile and Sugar Factories
and Office Rooms, in pleasing Colours, Both, Plain and Mosaic.

ON APPROVED LIST OF D.G.S. & D. AND RAILWAYS

PREMIER ART & COMPOSITION FLOORING COMPANY

Mathuradas Mills Compound
Lower Parel, Bombay-I3

Grams : PRIMAFLOOR Phone: 60395
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India’s Bid for Export of Railway Coaches

By K. Swarup
(Chief Administrative Officer, Integral Coach Factory, Madras)

A COUPLE of years ago India was importing
Railway Coaches and Underframes from
abroad. Immediately after Independence, in
the vyear 1948, the Railway Board in its effort to
achieve self-sufficiency in the matter of rolling stock
decided to putup a new factory for manufacture of
passenger coaches in India. The Integral Coach
Factory at Madras was thus set up as a commitment
under India’s First Five-Year Plan at a project cost
of Rs. 7.35 crores. The production in this factory
was inaugurated by Shri Jawaharlal Nehru, Prime
Minister of India, on an auspicious day, October 2,
1955, the Birthday of Mahatma Gandhi. The pro-
gress made by this factory during the last 5 years has
been phenomenal and in the 5th production year
(October 1959—September 1960) it has produced 502
coaches as against the full production target of 350
coaches according 1o the Supplemental Technical Aid
Agreement of 1953 between the Government of India
and the Swiss Collaborators,

TYPE OF COACH

The Integral Coach Factory produces light-weight
all-welded steel coaches which have been accepted as
the most modern even in the European countries,
The advantages of these coaches are -

(i) The light-weight coach has helter riding
qualities due to unspring weights having
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A T tvpe of Integral Coach built at ICF.

been reduced to the minimum. This
factor also means that the wear and tear
on the track will be much less than that in
the case of the conventional coach.

(ii) The operating costs of hauling a light-weight
coach are much less.

A Third Cluss Sleeper Coach built at ICF.

(ili) The coach possess an extraordinary high
compression rigidity, particularly over the
entire length of the passenger compart-
ment. This feature ensures greater pro-
tection in case of accidents, which is still
further increased by the fact that the end
sections where the lavatories are located
possess lower compression rigidity. In the
case of accidents these end sections will
absorb most of the collision energy and be
destroyed first.

(iv) The stability of the coach has been con-
siderably increased due to use of well-
curved roofs to lower the point of applica-
tion of the wind pressure.

DIVERSIFIED PRODUCTION

When setting up this Factory original ideas were
that only one type of coach shell would be produced
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and this would be furnished to the individual require-
ments of First, Second and Third Class Travel,
With the gradual progress in the country this idea
however could not be pursued. To provide better
and varying standards of amenities and comforts
different types of shells had to be designed e.g.
First Class, Third Class, Third Class Sleepers and

§ L

A TLR type of Integral Coach built at ICF.

composite Third Class-cum-Luggage & Brake Vans
(TLR) etc. Inthelast 5 years L C. F. has geared up
to design all these types of coach shells and has
already produced third class, third class sleeper and
TLR coaches in large numbers. The first class
coaches are now under production and it is expected
that the turnout of fully furnished first class coaches
will commence early next year.

The latest all-coil spring bogies with logds on
the side bearers instead of on the centre pw'ot has
also been developed in this factory. According to

The latest all-coiled spring bogie.

the reports from the International Railway Congress
Association these types of bogies have been reckoned
to be better in riding and provide more comfort to the
passengers. I C. F. has designed and produced
special bogies for the Refrigerator Fish Yans and also
for the high speed deluxe trains.
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For the requirements of Metre Gauge coaches
setting up of a separate factory in the North was under
active consideration of the Ministry of Railways.
But with the increased productivity from this factory
it has now been decided that 1. C. F. will produce
also the Metre Gauge coaches required for the Indian
Railways. L. C.F. isalso working on the plans to
manufacture A. C. Electric Muliiple Unit (EMU)
stock required for the Railway Electrification Scherpe
in Calcutta area. Both motor units and train units
are 1o be produced in collaboration with A. E. 1. who
will supply the electrical equipment of such type that
will be produced eventually in the country at Heavy
Electrical Project in Bhopal.

During the Third Plan period I. C. F. has produc-
tion programme for a total of 3735 coaches for the
{ndian Railways as given below :

No. of
Type Gauge coaches
T BG & MG 1221
TLR BG 235
F BG 462
FT BG 592
Motor Van MG 73
Motor & Parcel Van MG 343
EMU BG 612
Diesel Rail Cars BG, MG &
' NG 197
Total during I Plan 3735
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With such diversified production I. C. F. is gaining
considerable knowledge and experience towards pro-
ducing the best among coaches required not only in
India but also for the export market.

EXPORT OF COACHES

The Government of India and the Ministry of
Railways have been very keen to develop export
market for Railway Rolling Stock i. e. steam locomo-
tives, coaches, wagons etc. The capacily for manu-
facturing coaches in the country is now established
as follows :—

IC.F. 700
H.A. L. 300
Jessops 300 plus 70-75 electric

multiple unit stock.

This capacity make us not only self-sufficient for
our internal requirements but also enable us to
develop export markets for our coaches. Our unit
production costs are very competitive and the quality
ijs of a very high standard. The first attempt in
export of our coaches made against the tender for
supply of coaches required by Pakistan. These
tenders were c.>pened on 28.7.60 and itisa matter of
great satisfaction to say that the quotation from India
for 60 metre Gaug? ‘coache.s was the lowest among 7
counlries that participated in this Global Tender. [n
(he case of Broad Gauge coaches we were slightly
higher that the lowest Japanese quotation due to the
fact that several new features,. of which we had little
expericnce, were incorporated in the Pakistan specifica-

tions.

Delegation have had gone to Ceylon and Argentina
to develop export markets for Railway Rolling Stock
in these countries. Argentina has published a tender
for supply of 300 coaches and against this I. C. F.
has quoted for 170 coaches. These tenders were due
to open on the [4th December, 1960. The Ceylon
Government Railways are also interested in our
coaches and we are awaiting their tenders which have
yet to be advertised by them.

In the short span of 5 years the I.C.F. has not
only increased its production but has also been able
to compete successfully in the world market. This
establishes beyond doubt that given requisite facilities
our public sector industries in India can come up
to the high standards expected of them to bring
India in competition with highly developed
countries.

DEDICATION

All the workers at I. C. F. from the highest
rank to the lowest in the ladder are dedicated to give
their best in the industrialisation of the country and
towards raising the standards of living in India. A
feeling of oneness—feeling that the workers are the
owners of this factory, prevails at 1. C. F. and itis
this teamspirit that has been mainly responsible for the
unique progress of this factory.

I. C. F. has now about 7,000 workers on its rolls
and they all take pride in working at this factory and
keeping it clean. The factory layout, the production
flow, the skill of our workmen and the cleanliness all
round in this factory are admired by all people of this
country and from abroad while visiting I, C. F.

SUPELA RENAMED AS BHILAINAGAR STATION

Supela railway station has nowbeen renamed as
Bhilainagar (Code initials BQR) by the South Eastern
Railway authorities. This follows the representations
made by the Bhilai Steel Project authorities for
changing the name of the Supela station after the new
steel town of Bhilainagar. The station is centrally
situated between old Bhilai and Durg.

The railway authorities have also decided to develop
Bhilainagar as a First Class Railway Station to serve

the requirements of the steel plant and the new indus-
trial town of Bhilainagar.

The Bhilai Project have already built a double-
storeyed Rest House opposite to the Bhilainagar station,
to provide cheaper type of accommodation to officers
of the Government of India and State Governments on
official duly, representatives of commercial firms,
contractors etc., coming for the official business, and
tourists.
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THE RELATIVE MERITS OF DIESEL AND ELECTRIC TRACTION AND THE PROBLEMS OF
CHANGE OVER — A PHASE OF THE RAILWAY TRACTION DEVELOPMENT

By Dott. Ing. Leone Ravenna
of Ercole Marelli & C. S.p.A Milan - Italy

IESEL Traction was bern in Europe—the first
Diesel Engine application on rail-vehicles
appeared in France in the first years of the

20th century—but developed in America, United

States.

During the last years, however, a remarkable
impulse in this branch arose also in Europe: some-
thing did move, and new solutions were offered by
new manufacturers to new buyers.

Birth and affirmation of Diesel locomotive were due
to a definite exigence, when it was remarked the
determining influence the kind of the employed
motive power has on the railway operating total
expense.

The most proper choice of the locomotive type was
taken then in the greatest consideration : a locomo-
live is to be regarded as an instrument, but, more-

Motor Coach for Italian State Railways
— I hour rating 368 kW

- maximum speed 80 mph

Electric parts by Marelli — Milan

Mechanical parts by Fiat - Turin

over, is to be valued on economical terms, from the
standpoints of the purchase expenses and of the yearly
operating cost.

Stating beforehand that the comparison is specially
done between dieselisation and electrification, since
steam traction is not suited to the 20th century, the
factors affecting the change of motive power are

various, but, above all, the initial cost of plans as
transmission and distribution lines, substations and
overhead system, has always besen the main obstacle
for new electrifications. Therefore, speaking of new
electrifications, the decisive factor has always been the
traffic records.

Electric locomotives for Italian State Railways
— wheel arrangement Bo-Bo

— Weight in working order 72 metric tons

— 1 hour rating 1560 kW

— maximum speed 70 mph

Electric parts by Marelli - Milan

Mechanical parts by Reggiane-Reggio Emilia

Except special cases, as profils of line on which
the tonnage has to be handled (mountains), and
conditions of power supply (large water resources and
fault of coal for steam locomotives or of fuel for
Diesel engines)—i. e. Switzerland—electrification is not
a pood business when ton-miles to be handled are
under a definite limit.

Really electrification means a new expense for plants
to save an operating expense, and other items
are to be considered besides the handled traffic and
the line potentiality : the cost of transformation
(locomatives, substations including switching, trolley
catenary system and bonding, transmission signal and
communications circuit changes, and so on) and the
operaling cost with steam, diesel and electric locomo-
tives (locomotive maintenance, locomolive deprecia-

O

FOR EVERY
PRODUCTION AND MAINTENANCE JOB
DONE BY RAILWAYS
THERE IS AN
ADVANI-OERLIKON ELECTRODE
CONFORMING TO

INDIAN AND INTERNATIONAL STANDARDS

J.B. ADYANLOERLIRON ELECTRODES PRIVATE LTD.,

Radia House, 4th Floor,
6, Rampart Row,
BOMBAY.-|
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liop, crew expense, engine house expense, tost of
electrical energy, distribution system and substations
maintenance, distribution system and substations
depreciation, and so on).

The difference between operating cost with new and

old system, should, at least, equal the yearly
charges.

Practically all the most important railways that are
electrified at present, began with steam operation.

Electric locomotives for ltalian State Railways
~ wheel arrangement Bo + Bo + Bo

~ weight in working order 108 metric tons

- I hour rating 4000 kW

~ maximum speed 90 mph

Electric parts by Marelli - Milan

Mechanical parts by OM ~ Milan

Diesel Electric locomotives for Italian South East
Railways

~ wheel arrangement Bo-Bo

~ weight in working order 52 metric tons

- continuous rating 825 HP

~ maximum speed 50 mph

Electric parts by Marelli — Milan

Thermal parts by Reggiane — Reggio Emilia
Mechanical parts by Reggiane — Reggio Emilia

Then, at a given moment, substitution of steam
traction by an other system thrust itself upon, to face
new or simply increased exploitation exigences and
they passed to the Diesel or even to the electric
traction, but always on the basis of the so-called
*“ convenience limit ””: a limit that is reached as
faster as jower is the expense for new plants, as higher
are the traffic records and, obviously, as remarkable
is the difference between new and old operating cost.

Of course, such * convenience limit " cannot be
established as absolute and general value, but it
depends from number of elements that are charac-
teristic of different countries and that can influence
choice between dieselisation and electrification, when
steam lraction will obsolete. Then, normally, the
specific solution of the one region’s problems is not
necessary applicable in another place.

Diesel-generator set for Diesel electric locomotive
~ continuous rating 825 HP at 1300 rpm

~ total weight with auxiliary set 6500 Kg

Engine built by Reggiane-License Man

Electric generators built by Marelli - Milan

As always, the reasons of such differences are partly
technical and partly economical : 1take, i. e, USA
and Europe’s situations,

A first problem’s side concerns motive agents :
electrification allows to employ a large range of fuel
qualities :  firstly, hydraulic energy, then, more or
less select masut methane, coal ; on the contrary,
Diesel locomotive operation is joined to the use of
select fuel,

Electrification is really a sort of insurance, when
available sources of such fuel are limited in quantity
or in time.
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In Europe we found lacking masut, coal only in
few regions, large hydraulic resources, and there
electrification appeared as surety against every
supply’s uncertainty with railways motive agent and
against its high prices. On the contrary, in USA
they have plentiful and cheap masut, with assured
production in every world politics emergency, and
Diesel traction has practically stopped for several
years whatever development of a real electrification.

A second problem’s side is concerning the
different traffic  exigences, versus the ambient:
crowded populated countries, with high records of
traffic on short distances, lines run by frequent and
relatively light trains, with high ton-miles standards
and consequently somewhat limited incidence of the
fixed plants investment, as in Europe, push forward
electrification.

Long lines through poor unhabited territories with
relatively few heavy trains made till now in USA the
balance slope in favour of Diesel traction : in fact, the
Diesel locomotive cost, both as initial expense and as

Bogie with traction motors and reduction gear
for Diesel Electric locomotive

- total weight 10300 Kg

_ continuous rating for motor 160 HP at 508 rpm
Electric parts by Marelli - Milan

Mechanical parts by Reggiane — Reggio Emilia

maintenance, becomes of less importance when the
Jocomotives per line-mile are relatively few, while the
incidence of electric energy production, transmission,
transformation and eventual conversion is high.

The third nroblem’s side is given by the difference
petween financial structures of European and North-
American railways : the main European railways are
State Railways, the American are private Companies :
now, European railways are in a better position for

new electrifications, because of the more important
investments they require in comparison with dieselisa-
tion : capital outlays, with consequent passive
charges, taxes, debt redemption shares and so on, are
easier to be supported by European than by North
American Railways Companies.

The establishment of (he Diesel locomotive in
North America is closely related to the rise in the cost
of coal due to prolonged pressure from the Unions in
the mines.

The difficulty of running railways equipped for the
most part with steam locomotives, gave an incentive
to the rapid development of the diesel traction ¢ngine
as a practical system with distinct immediate
advantages.

Traction motor for Diesel Electric locomotive

~ continuous rating 160 HP at 508 rpm

— total weight, gear box and pinion included: 1660Kg
Builder : Marelli - Milan

The Diesel engine, with eclectric transmission,
reached the realisation of a locomotive capable of
developing constant power at wheels between
minimum and maximum running speed, with a
smooth running of all characteristic tractive
effort/speed allowing for longer trains, and the
stricter  keeping of time-tables with consequent
economy of operating costs. In general these are the
precise qualities of the electric locomotives, but
electrification ~ would have involved permanent
installations of great extent, whereas the Diesel loco-
motive could be constructed in a relatively short time
and be put inlo service without any extensive modifica-
tion of existing plants.

Thus it was that, until some years ago, in North
America some 2000 electric Diese! locomotives were
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produced annually and at the beginning of 1954, in the
United States and Canada alone, more than 24,000
locomotives of this lype were on the rails, whilst in
the whole of Europe. Gt. Britain—Ireland included,
ina total of 74,000 locomotives, there were no more
than 900 Diesel, inclusive of the small switchers.

Also in Europe, however, within the last few years
this problem of the Diesel locomotives has been
looked at from a broader point of view, and Earopean
industry has embarked upon an extensive study

.

L

Electric fan for Diesel Electric locomotive
traction motors

~ 3180 cu | ft per | minute - 5"

- DC motor at 2300 rpm

Builder : Marelli - Milan

programme of research into the determination and
classification of fundamental Diesel and Diesel electric
locomotives, to clarify the needs and projects of
constructors, and the demands of the different
European Railways.

In recent years, moreover, the problems of the
railways are not a subject of lively interest only in
North America and Europe, but in the whole world ;
a great number of other countries are undergoing the

same phases of development which has taken place in
Europe and the United States of America: from
North to South Africa, from the Middle East to
Indonesia and from South America to Australia
(not to mention Russia, where at the beginning of
1960 the length of lines served by Diesel locomotives
had risen by [50% in comparison with that of 1955
and it is expected that this will be five times surpassed
by 1965), they are turning over from steam traction
(or passing over this completely) to diesel traction,
and, when reached the mentioned * limit of conve-
nience ~, over to electrification.

Immense countries, and continents rich in natural
resources and with a continually rising technical
potential, are destined to make their needs felt.

In fact, these needs, in the field of plants, appear,
for the moment at least, to resemble those of Europe

Diesel Electric locomotive for Italian State Railways
~ Wheel arrangement Bo—Bo

weight in working order 64 metric tons

~ continuous rating 1120 HP

— maximum speed 63 mph

Main generator for Diesel Electric locomotive

~ continuous rating 770 kW at 960 rpm

~ weight with auxiliary services alternator 6600 Kg
Builder . Marelli - Milan

_more than North America. The North Amecrican

railways have at their disposal an armament suitable
for a load of 30 tons peraxle; thisis too much if
one wishes to use the Diesel on existing lines without
wasling time on re-inforcing the tracks :—progress has
not to wait ! Herein has the similarity just mentioned,
i. e. the need for lightaess : light locomotives for the
new Dieselisation.

Electric fan for Diesel Electric locomotive engine
'~ 48000 cu[ft=2" with AC induction motor at 1390 rpm
Builder : Marelli - Milan

oot

Electric fan for Diesel Electric locomotive
traction motors

— 2700 culft - 7" with AC induction motor at 2820 rpm
Builder : Marelli - Milan

The technica) progress in the industry of the high
speed Diesel engine, the development in constructing
welded steel bogies, and frames of the locomotive,
the use of light alloy metals of high specific resistance,
which have been highly developed in European

e
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industrigs to answer the needs of each one of their
countries, correspond perfectly to the needs of many
parts of Asia, Africa and South America where new
techniques can be rapidly assimilated and new con-
structions normes realised.

The Diesel has become of prime importance
throughout the whole world, and the exigences which
become each day more pressing (reduction in weight
and sizes, increase in power) involve higher revolution
speed, supercharging, internal cooling of the pistons.

The technique of various systems of transmission :
hydraulic and electric, and the various types of
mechanical transmission, is in constant evolution and
making rapid progress in a way which renders it
impossible to foresee which system will eventually
predominate. One cannot expect the same progress
and numerous innovations, however, in the field of
electrical transmission, as in that of mechanical and
hydraulic.

Cubicle for Electric Control Apparatus of
825 HP Diesel Electric locomotive
Builder : Marelli - Milan
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LOCATION OF PRINCIPAL PARTS

Fuel oil pump
29. Train-heating boiler

Radiator fan

19.
20.

21.

Diesel engine

10.

1.

1. Operator’s controls

2. Seats

Prelube oil pump

Main generator

12. Auxiliary generator and exciter

13

30. Train-heating boiler pump

Lube oil filters
22. Fuel oil filters

3. Master controller_
" 4. Independent brake valve

Train-heating water tank
32. Train-heating control panel

33, Traction motor and main

31.

Heat exchanger

Batteries

23.

Turbocharger

Automatic brake valve
6. Sander foot push button

14. Woodward governor

24,
25.

Traction motor electric blowers
16. Air compressor

15.

generator air filters

Alr reservoirs
26. Fuel oil tank

Handbrake

1.

34. Service cupboard

Traction motors

18. Water radiators

17,

Fire extinguishers.

9. Equipment cabinet

8.

Headlight

35.

27. Diesel engine pre-heating boiler

motors or auxiliary - services);
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Electrical transmission was already in a highly
satisfactory state when the first hydraulic system was
patented and it has never ceased to improve, while
hydraulic systems have often proved laboursome in
the perfecting of them.

The constant tendency to lightness is evident even
in the transmission as in the Diesel engine—between
two locomotives, one of 600 hp. produced in 1945,
and the other of 800 hp. produced 10 years later, the
gain in weight reached 35%, in favour of the second.

Points to notice in the field of electrical transmis-
sion : the auxiliary generator, traditionally fitted on
the main set shaft, is belt driven in order to use a
higher speed machine; the mechanical connection
between engine and auxiliary services is more and
more employed and the K auxiliary generator is
subsequently reduced in importance, no longer
feeding the separate fans of the traction motors, the
compressors, etc., whilst the radiator fans are driven
by hydraulic or electric couplings from the end of the
Diésel shaft.

Same tendency to electric traction motors at
higher speeds, connected to the axles by way of
cardanic rods, with a view to reducing consuderably the
weight of the locomotives, has had little result,
because the system becomes thereby more complicated.

With regard to the systems of regulation, these all
tend to permit a more efficient utilisation of the whole
power of the Diesel without ever overloading.

The control device, therefore, must regulate, at a

constant rate, the power which the Diesel develops for
cuch of its running speeds, by means of the electric
paramelers of the main generator (voltage and current)
‘acting through the excitation of the generator itself,
in order to vary the mechanical parameters of the
jocomotive (tractive effort and speed) continuously
and accordingly to the conditions of load, or to
. gradient. :

~ These modern Diesel electric locomotives : reduced
" weight per axle (thanks to the constructive characteris-
ics of the . mechanical parts and to _high speed and

- supercharged engines) ; electric transmission studied

-in its entirely (whether as’ traction generator and

perfected control
“‘gystems ; minimum maintenance demands ; adapta-

Fuon to every service requirement, whether on main

hne services or as goods trains, or (for small

;“\powered or medium powered types) as switching

service—have been produced and run regularly.
Moreover they have been submitted to tests of compa-
rison with similar locomotives, (similar except in
transmission which is hydraulic) and have proved a

saving and, with equal performances at wheels, less
"consumption of fuel.

In most parts of the world, today is the day of the
Diesel ; almost every day a steam locomotive gives
way to a Diesel, or, more precisely, a Diesel takes the
place of two or three steam locomotive (according to
its use) However, ultimately, this is but a phase in
the development of the Railway, which must con-
stantly search for more simple and more economic
means, if it is not to be submerged by the competition
of the other means of transport.’

With which, one returns to the question of electri-
fication : as already mentioned, the cost of equipping
for Diesel rises sharply in relation to power, owing to
the impositions given by gauge and clearance limits,
and by admissible axle load, and when heavy trains
are to be pulled, the cost of change over to Diesel
traction approaches that for electrification, without
taking into consideration the fact that, as regards
electrification in comparison with the Diesel, in such
case . the saving on maintenance and energy .is

considerable, and can completely out-balance the
other advantages. .

Under these circumstances, electrification becomes
more practical than the Diesel: the questions of
density ' of traffic and tonnage become dclermmmg
factors between the two systems.

On the ever increasing distribution of electncuy
throughout the whole world and the extensnon of
great interwoven networks, we cannot ignore the
fact that owing to many more powers stations of all

.types, even atomic, put into use, the cost of electricity

will constantly be reduced, and . this renders electrifica-
tion easier.

Each electrified kilometer consequently decreases in
cost and alse the above-mentioned * limit of con-
venience ' steps down—the Railway can therefore face
the constant competition of other means of transport.

Which will everitually be the prevailing system of .

electrification cannot be said for certain' : direct or
alternate current ? ~

One hears much of the latter and of the ‘highly
attractive possibilities ' of single phase  industriat
frequency traction, which gives added incentive to the
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idea of electrifying railways the world over. Certainly,
the progress already attained is considerable but not

all the difficulties have yet been overcome : rather,.

they have been overcome thanks to the aid of direct
current, with rectifying on vehicles, But are these
vehicles D. C. or A. C. locomotives ? And how many
are the savings with one substation per vehicle ?

Thus the question here lies not so much in the
technical field, as in terms of actual cost. An exact
assessment of the situation, moreover, is difficult to
come by, for all reports come from different parts of
the world with greatly differing economic conditions.

AEl PLANT FOR FORD’S

Ford Motor Company Ltd., has specified that all
electric motors for their new Factory at Halewood,
on Merseyside, are to be made by Associated Electrical
Industries Lid.

Orders obtained by AEI for this factory total
£167,000. They include electric motors from § h. p. to
850 h. p. to be supplied by both AEI Motor and
Control Gear and Heavy Plant ; Divisions ; and three
12,500-kVA, 3-phase transformers which will be made
by AEI Transformer Division.

One of ‘the orders, placed by the Andrew Air
Conditioning Co. Ltd., with Motor & Control Gear
Division, is for fifty-six squirrel-cage motors of various
types rangiog in size from 12} to 75 h.p., for driving
air conditioning fans ; another, from Harland and
Wolff Ltd., is for sixty~nine squirrel-cage and slipring
motors from { h.p. to 150 h.p. for operating car body
presses. A third order, from Vickers-Armstrongs Ltd.
also specifies motors for driving presses and covers
thirteen slipring machines each rated at 75 h.p.

Other contracts cover the supply of four 70 h. p.
squirrel-cage motors through John Lysaghts and Co.
Lid., for fan drives and ten pump motors rated from
125 to 150 h.p. through Hayward Tyler & Co., Ltd.
In addition AEI motors will power the cranes being
supplied by J.H. Carruthers & Co.Ltd., and the
conveyor equipment by G. S. King Ltd.

Equipment being supplied by the AEI Heavy Plant
Division for Halewood includes motors for driving
reciprocating air compressors by Alley Compressors
Ltd. They ioclude five 850 h.p.600 r.p.m., 0.8 p.f.
synchronous induction motors; two 230 h.p., 428-

r.p.m., 0.8 p.f. synchronous induction motors; -

In effect, the railways have at their disposition two
methods of traction—electric and  diesel—both
international and both integrating each other. It is

- impossible, today, to say where the boundary between
them will lie, the day in which the last furnace dies in

a steam locomotives. The technicians never restin
their constant search : the two camps, mechanical and
electrical (and thermal when required), on longer
stay far from one another, butcome together and
realise their importance one to the other, and the
necessity to work together, in order to obtain, in the
future, a more perfect and more economic
locomotive.

MERSEYSIDE FACTORY

together with liquid rotor-rating and field coatrol
cubicles.

The transformers ordered from the AEI Transformer

Division cover the three main 3-phase units required '

for the factory. [Each is rated at 12,500 kVA with a
voltage ratio of 33/11 kY, and fitted with AEI high-
speed resister transition on-load tap changers.

L]
t.‘ LR t‘.

NEW FACTORY TO MAKE AUTOMOBILE
ELECTRICAL EQUIPMENT AT MADRAS

Lucas electrical equipment to meet the demands of

~ the expanding Indian motor industry is to be manu-

factured by a new £ 2,000,000 company in Madras,

An announcement by Joseph Lucas Ltd., Birming-
ham, said : *Negotiations have been proceeding
during the past few months between Joseph Lucas and
T.V. Sundaram Iyengar & Sons (TVS), of South
India, and a partnership agreement has now been
signed initiating the formation of a new company."”

The announcement said that capital employed in the
new company would amount to more than £2,000,000,
and this would include more than £1,000,000 worth of
plant and machinery provided by Lucas. Initially
some componeats will be imported, but a gradual
change-over to indigenous production js planned.

Employment will be provided in the new company
in the first phase for more than 1,000 Indian nationals
in all grades from engineers to unskilled operatives,
and initial production will eommence in 1962 with the

manufacture of electrical equipment and spares for

commercial and private vehicles. :
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Faster Transhipment of Goods with

less Expenditure of Work

By An Engineering Correspondent

to road vehicles is very expensive. Any

savings achieved are of advantage to the
loaders and forwarders, as well as to the railway-
companies. A most interesting new design of goods
wagon, coping with the modern traffic requirements,
is the two way tipping, multi-purpose lifting type
tipper. This new open goods wagon permits the dis-
charge of bulk goods into bunkers or at rail-level, as
well as into lorries and trailers. During discharging
the out-flow of goods can be stopped at any tilting
osition by three flaps on cither side, so that propor-
tional distribulion can be ensured. Owing to the high
speed of discharge the wagon circulation is signifi-
cantly reduced. The tipper can easily be handled by
every workman or lorry driver. Compared with a
normal open-type freight wagon, the savings in costs

THE transhipment of goods particularly from rail

Seag container carrier wagon.

in the discharge of bulk goods from wagon to
lorry are of the order of 95 per cent. The hydraulic
lifting and tipping mechanism enables the super-

With Compliments of:

Bihar (able & Wire Industriesl Limited

Proprietors of :

Khemka Cable Works ~ Manufacturers of Rubber Insulated Cables &
Wires upto 660 volts and Welding Cables upto
600 AMPS capacity.

Bihar Wire Industries - Manufacturers of G.I. Wires, Wire nails,
Panel Pins and Barbed Wires.

Registered Office :

Budh-Marg,
Patna

Factories ; Head Officeé :
Digha, P21422, Radha Bazar St.,
Patna Calcutta
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structure to be lifted up to 1.6 m and to be tilted and
stopped at any position. The loading can therefore
be discharged directly into road vehicles without ramp.
The stability of the vehicle is fully assured regardless
of the position of the body. The side walls of the

Seag two way tipping wagon.

superstructure are divided into three equal panels.
Their bottom parts are designed as hydraulically~
operated flaps, All three flaps on either side can be
opened and closed either simultaneously or indivi-
dually. The upper part of the central panel contains a
double swing door so that an opening is available over
full height of the wall.

Another remarkable design, the SEAG — two way
tipping wagon ‘*‘type Hamborn > is a special vehicle
for the transport of bulk goods in mining concetns and
~iron and steel plants, as well as of material which
tends to adhere. The wagon body reaches a maximum
‘angle of tilt of 80° and even in this position — which
until now, was not achieved — the wagon stands
absolutely irm. The wagon has a capacity of 32 tons

and a volume of approx. 20cbm. The body has a
- ) I

Seag lifting type tipper.

pan-shaped bottom and sideflaps hinged at the top are
opened automatically when tilting and therefore enable
an easy discharge of the load. The accumulator is
automatically recharged during the transport. The
time necessary for tipping and returning the body to
normal position is less than one minute. More than
500 two-way tipping wagons are already in service,
another series of these wagons will be started in the
nearest future.

In order to increase the economy of container traffic
SEAG developed in collaboration with the Gefman
Federal Railways a new container carrier wagon which
enables the transport of five containers of standard
type at the same time. Serial frame is a frame con-
struction in steel Class St. 52 without diagonals. The
Jongitudinals are of hollow §haped scctions, the outer
portions of which are extended towards the bottom in
order to increase the stability and rigidity of the under-
frame. The center sill in which draft gear and the

Seag Road Transporter.

brake cquipment are mounted, as well as the main
longitudinals, are connected together by the running
rails and their stiffeners for the containers. The lock-
ing device for the container comprises the spindles
located in brackets, hinged locks which stop the con- "
tainers in their end-position, the hook for the running
rails and the safety device. The latter only permits
an opening of the hinged locks, when the external,
running rails are hinged. Provision is also made to
avoid the loss of these rails. The tare weight is approx
8000 kg. »

For further ratjonalisation of the more and more
increasing dobr 1o door traffic multi-purpose rosd
carriers have been developed in conjunction with the
container carrier wagon by SEAG which mainly . will,
be used for the container traffic but which can also be *

‘'vsed for any other road traffic:
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Seag — road container carrier.

By these vehicles
being equipped with the air-hydraulic suspension
device — already known by SEAG road transporters—
the chassis can be lifted up by approx. 600 mm.
Loading and unloading of container wagons at diffe-

rent heights over ground are therefore facilitated.
The turn-tables on which the running rails for the
container are seated permit a turning of the container
on the vehicles up to 180°. Furthermore the con-
tainers can be tilted on the turntables towards the
sides and the end.

The SEAG road-transporter carries wagons and all
other heavy loads on the road. The loading capacity
of the standard type is 40 tons. The speed has been
increased to maximum 60 km/h, thus increasing
service. The width of the vehicle 2.5 m. The axle
pressure on the twin wheeled axle is maximum 8 t. and
the minimum radius in curves is 6, 5 m. referred to
center of the vehicle. The hydraulic system being
coupled through a control valve to a motor pump
permits the frame of the vehicle to be lifted up
to 755 mm. ’

The wheel groups and either side of the vehicle can
be lifted individually.

Built like
a Gun...

Precise, Quick-acting, Perfect Rolling Shutters made fot

all purposes, however specialised, complex or large.

STANDARD has exclusive features not found in common
rolling shutters. They are built to face, for a lifetime, every hazard encoun.

Built like @ a gun

STANDARD ROLLING

tered. And STANDARD is guaranteed for one year, with FREE SERVICE SHUTTERS & .

during that period. : ENGINEERING WORKS
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TRAVELLING THE PLASTICS ROUTE

By An Engineering Cprrespondent

NE hundred and fifty years ago letters from
London to other parts of England could take

up to a fortnight. to be delivered. In 1961 an
Englishman can ask a question of colleagues in, say,
India and receive an answer the same day. Such faci-
lities are commonplace.

The speed of modern communication is as remark-
able as it is easily accepted. This goes for everything
from people and parcels to ideas and instructions. It
has been made possible not only by the use of new
techniques but also the development of remarkable new
materials. The first industrial revolution was based on
natural resources like coal and iron ore. The second
springs from the ingenuity of modern chemists and
engineers. They have perfected means of creating
materials into which they build just those qualities they
require.  One of these man-made, versatile materials is
FORMICA Industrial laminated plastic.  Originally
developed early this century for electrical insulation
it can now be found in virtually every branch of
contemporary industry. The expansion and improve-
ment of railway systems throughout the world has
given it a vital market.

MAKING THE GRADE

Great strides have been made in the development of
laminated plastics for industrial use, and advances in
technique together with the development of other
synthetic resins suche as the * epoxies” and “ sili-

cones,” now allow this type of material to be used for ...

a growing variety of applications. The advantages of
plastic laminates over other materials, lie in their high
strength to weight ratio, their dimensional stability,
their resistance to heat, moisture and chemicals, and
their electrical properties.

In the manufacturing process, a fibrous filler, such
as paper, asbestos paper, cotton fabric or glass fabric
is passed, from a continuous reel, through a solution
of resin in a suitable solvent. The amount of resin
"picked up is controlled by passing the impregnated
web between adjustable rollers. The web then passes
through an oves in which the solvent is driven off and
the resin is advanced to an early state of ‘cure’. The
impregnated material is cut into sheets which are
stacked between the platens of a hydraulie press and

then consolidated at a high temperature and pressure.
To ensure a consistent product, rigid control must be
exercised at all stages, from the raw materials used in
the manufacture of the resins, through the impregnat-
ing and drying processes, to the pressing of the stacked
sheets.

The resulting sheet material has physical properties
which depend on the type of resin and filler used, on
the proportion of resin to filler, and on the heat
treatment reccived during pressing. A very definite
improvement is achieved in the properties of the indi-
vidual resin and filler, e.g. the reinforcement with
fibrous materials confers toughness, flexibility and
strength on the resin  which is usually very hard and
brittle; at the same time the moisture resistance,
resistance to chemical attack and the electrical
insulating properties of the resin itself are retained in
the laminate,

SCOPE OF LAMINATED PLASTICS

The variety of fillers and the range of synthetic
resins enable a plastic laminate to be tailor-made to
meet any one of an immense number of sets of physical
properties. Classification is normally with reference
tothe filler and resin. The range of FORMICA
malerial includes paper-phenolic, glass-epoxy, fabric-
phenolic, glass-silicone and composite laminates.

ON THE RIGHT LINES

Perhaps we might take two or three examples of the
actual use of FORMICA Industrial material on the
world’s railways to show the principal types of use in
this field.

INSULATION, STRENGTH, SPACE

Ask any designer of electric traction equipment for
railways his requirements and he may well put them
under three headings : insulation, strength and space.
A further requirement so far as English Electric’s
Traction Control Design Department at Bradford,
England is concerned is that * high technical excel-
lence must never be sacrified”. Two facts support
this. The traction equipment made by The Eanglish

INDIAN

RAILWAYS

500 track km.of
A.C.Electrification

BRITISH INSULATED CALLENDER’S CABLES LIMITED, 21 Bloomsbury Street, London, W.C.1, England

The BICC Group has now been awarded its third
successive contract since 1958 from the Indian Rail-
way Board for 25kV 50 cycles electrification systems.
The placing of the third order—380 track kilometres
of the more complex Calcutta suburban section of
the Eastern Railway system—reaffirms the Board’'s
confidence in BICC. The first of these contracts,
comprising 640 track kilometres on the South
Eastern Railway’s Tatanagar-Rourkela and
Dongoaposi line, is now in commission forming a
vital supply link for India’s developing industries.

For half a century the BICC Group has been
designing, supplying and erecting overhead traction
equipment. Our experience covers all types of sys-
tems in every continent including the installation
of important A.C. suburban and main line schemes
for British Railways. Our service to World Railways
covers the supply and installation of cables for
power, telecommunication and signalling in
addition to the complete range of overhead
traction equipment.
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Electric Co. Ltd. is built for very long life. Secondly,
although the amount of power involved in each unit
is rising the space for the machinery remains the
same—on British locomotives the maximum weight is
20 tons per axle and so the weight and size is limited
by axle loading and loading gauge. There can be either
four or six axles to each unit. All this means preci-
sion and refinement in design. Every component must
justify itself in terms of size and efficiency. Thissumina-
rises the reasons for the use of formica material in
such equipment. The principal grade used is DLE-1,
a paper-based laminate which combines good electrical
and mechanical " properties besides, of course, being
suitable for use under oil and having a relatively low
water absorption. One application of this gradeis in
contactors, in which it is used for side plates,
Contactors form one of the principal items of
switchgear in the power circuits of electric traction
equipments. When the motor is started resistance
must be inserted to ensure a gradual build-up of power.
The contactors gradually cut out this resistance until

"Fig. 1. One of the guard units in FORMICA
industrial material is shown in front of this
Contactor unit.

( By courtesy of English Electric Company Limited )

the motor is running at full power. The mechanics of
this are that an electro-magnetic valve releases air at
pressure to close the contactor until the coil is
de-energised and the valve opens. The voliage ratings

on this equipment range from 600 D. C. to 1,500 D. C.
and 3,000 D. C., whilst in Britigh Railway’s moderni-
sation scheme A. C. voltages .of 6.25 kV and 25 kV
are now in use. The FORMICA DLE.l. material
meets the need for small size, low weight, economical
price and, naturally, high insulation properties which
are to rigid specifications. .Also shown in Fig. 2isa
3,000 volt contactor using DLE.1. which is of the
type used in locomotives supplied by ‘‘ English
Electric > all over the world, including, for instance,
Spain and India.

Fig. 2. A 3,000 Volt Contactor.

{By courtesy of English Electric Company Ltd,)

These types of contactor units are used on both
diesel-electric and electric locomotives. A random
selection gives us some idea of the variety.

DLE-1 has been used, for instance, in motor coach

“and locomotive equipments supplied by British Rail-

ways (Southern Region) which have been in service for
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Fig. 3. FORMICA material is used for insulating
guard and other components in the Contactor case
used on British Railways locomotives.

(By courtesy of English Electric Company Limited)

several years now. The same material has been used
widely for relays. In this application DLE-1 isin
the form of a panel containing the contacts and bridge
contacts with' the terminals piecing the . FORMICA
material. Again it has been used as an insulating

Fig. 4. One of the English Electric locomotives
supplied to the Spanish National Railways.

<. (By courtesy of English Electric Company Limited)

sheet in a motor connection box. This kind of junc-
tion box is also used on the Southern Region of
British Railways. Once again the FORMICA material
meets the requirements of space and insulation.

An entirely different kind of service to the railway
engineer by FORMICA material is provided by Mimic
designs. These follow the same manufacturing pro-
cesses of the industrial and the decorative laminates.
Almost any design, however - large or complex,
can be incorporated to exact specifications. Nor is
size a barrier, since we have produced mimics as little
as six inches in length up to 30-40 feet.

Fig. 5. Centralised Traffic Control Panel at Dett.
Rhodesia Railways.

( By courtesy of S.G.E. Signals)

How does one’run a railways system on an economic
basis? This is an endlessly topical subject these days
and it is opportune to examine methods in vogue in
other parts of the world. Perhaps the most remark-
able development is the introduction of remote control
systems, particularly in cases where a railway network
has a vast distance to cover. S

Some time ago we produced some mimic diagrams for
the Siemens and General Electric Railways Signal Co.,
Ltd.. These arc now in use as part of a Centralised
Traffic Control system—a modern method which the
Company have developed of remotely controlling the
movements of trains from a central supervisory point.

'POINTERS TO EFFICIENCY

A problem in rapidly developing territories - is 0.
discover a means of increasing traffic capacity without
expendiog capital aad incurring maintenance charges
on the provision of a double track. The C.T.C. system .
has been developed very ‘extensively to meet lhis
problem and is usually applied to long stretches of
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track with crossing and overtaking of trains. Apart
from allowing great traffic and operating efficiency, the
safety element is increased and labour cost for operat-
ing staff can be cut considerably.

Under this method all train movements are governed
by fixed signals from a supervisory central office,
which can also operate or lock all essential points
along the lines, No costly multiple line wires are used
as signals are transmitted in the form of selective code
impulses over one pair of line wires. The maximum
length of track controlled from one point by direct
coding is usually about 125 miles, and this can be
handled by one or sometimes two operators.

The control room is the hub of the system. The
supervisory equipment consists of a central control
machine which serves “ field units ”, located at cross-
ing loops of stations through the section, able to
receive and transmit the coded impulses.

MANY-SIDED MARKET

One territory in which the C.T.C. system is now
successfully operating is Southern Rhodesia, and
recently we produced a number of mimic diagrams for
use on control machines for Rhodesian Railways.
These diagrams are fixed along the top of the control
panels. They indicate tracks, loops and control points
and coantain individval lamp indications for each track
circuit, thereby giving the operator a comprehensive
guide to any specified section of track.

The advantage of FORMICA plastic in such cases
is that the design stands out conspicuously.
The rugged melamine skin protects to all important
design from fading and surface damage which would
be incurred by using almost any other material.

Another factor is that, apart from producing the
basic sheet, our Cricklewood fabrication factory is
fully equipped to undertake fabrication tasks such as
cutiing or punching (o the requirements of the customer,
leaving the finished mimic ready for wiring and
installation on site, ,

CURRENT DANGER

Silent, odourless and unseen, one of the most
dangerous of natural phenomena courses through its
man made channels in separate net-works, through

countries of the world ready to be tapped where and

when its masters wish. Electricity, at one time the

only way it showed itself to man was in the form of
frightening thunderbolts and signs of a God’s wrath
that brought terror and superstition, is now harnessed
by mortals to become their strongest and most .relied
upon servant, But like most things captured from
nature, if not respected and kept under careful surveil-
lance, electricity can jeopardise, can be a killer.

This power is still changing the lives of men, and
currently thousands of miles of electric wiring are being
suspended and tautered down the main Maunchester
and Liverpool to London railway line to make the
country’s longest electrified line.

On the railways of Britain several men have lost
their lives: to this merciless killer, and the British
Transport Commission have spent large sums of money
erecting guards at points where their employees, during
the course of their work, came into close proximity
with the wires, and fixing warning signs on rolling
stock and locomotives. These now familiar red and
white danger signs are made of laminated plastic-
Formica Ltd. have supplied over a quarter of a million
to the B.T.C.

Impervious to soot and weather dirt, they can be
seen on the sidesand on the leading faces of steam,

diesel & electric locomotives and trains, where the:

weather hazards are accelerated to a high degree.

Formica’s factory at Cricklewood cut the 87 by 5*
notices from large sheets, router and drill the holes,
making them ready to be fixed without further ado. A
larger notice, 21” by 35" in the same design is also
manufactured by Formica [ndustrial Division. These
have also been made with the sign on both sides.
These large Formica printed signs are erected
where there is more possibility of workmen coming into
contact with the overhead wires—on signal gantries
or water filling points. ‘

"It could never be estimated how many lives have been
saved by these signs, which are constant, permanent
warnings that there is “Danger. Overhead Live Wires.”

EXPANSION

Railway expansion is as much a symbol of growth
as new buildings and mechanized agriculture. The
use of ‘ made-to-measurc’ FORMICA laminates is
part of such expansion, especially wherever electricity
is used. In a small but effective way it is making

movement for millions of people a cleaner, quicker,
safer experience.

———
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SOVIET RAILWAYS

By Nikolai Gundobin
First Deputy Minister of Railways of the USSR

the USSR running from north to south and

from east to wesi. Along them freights are
carried from all parts of the Soviet Union — meta)
from Siberia, machines from the Urals, timber from
Katrelia, oil from Baku and the Voiga regions. Right
now about 80 per cent of the country’s total freight is
carried by the railways.

[ I THE steel arteries span the boundless expanses of

Every day the Soviet Union transports more than
five million tons of freight and more than 5.3 million
passengers. As to the net volume of its rail freight
traffic, the Soviet railway transport holds the first place

in the world, exceeding the rail-freight turnover of the
major capitalist countries, the USA, Canada, Britain,
France, the FRG and Italy combined.

What promotes the progress made by the Soviet
railway transport in constantly increasing the volume
of traffic is the continuous improvement of railway
technical facilities. Thus, for insta'nce, the share of
electric and diesel traction on Soviet railways amount-
ed to 43 per cent in 1960, compared to 38 per cent in
the FRG and 8.5 per cent in Britain. At present,
powerful electric locomotives and diesel locomotives
transport more than half the freight in the Soviet
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Union. In 1961 new types of traction will carry
almost as much freight, as was transported by all US
ratlways last year,

In the period between 1956 and 1960 the Soviet
Union electrified railways with a total length of about
9,000 kilometres. FElectric traction has been intro-
duced on some of the major lines, such as the
Moscow-Baikal line running through Siberia and
stretching for more than 5,000 km, the Moscow-
Donbas line with a length of 1,200 km, and
others.

As 1o the to1al length of its electrified lines and the
rate of electrification of railways, the Soviet Union
holds the first place in the world. During one year it
‘on an average introduces electric traction on railways
with a length of 2,000 km.

The extensive introduction of electric and diesel
traction helps to speed up considerably the delivery
of freight and to reduce transportation costs. Suffice
it to say that freight trains cover the Moscow-Irkutsk
electrified line two days faster than before electrifica~
tion was introduced. The introduction of electric
lecomotives and diesel locomotives during 1956-1960
has helped to save about 125 million tons of coal and
to reduce considerably operational expenditure.

ELECTRIFICATION OF RAIL SYSTEM

The Soviet Union has made definite headway in the
technology of electrification of railways. A new and a
very economical type of traction with- alternating cur-
rent of industrial frequency and a voltage of 25,000 in
the overhead contact line is being extensively intro-
duced now.

Railway lines with the heaviest freight traffic and a
total length of more than 1,500 km have been electri-
fied with AC. The utilisation of AC helps to reduce by
half the number of sub-stations. Plane are being
. made for further wide-scale application of this progres-
sive system of electric traction.

The Soviet industry improves every year the rolling
stock, machines and equipment supplied to the rail-
ways. The USSR has started the serial production of
N-8, 5,700-hp, 16-wheel direct current electric loco-
motives, and VL-23,4.300-hp, 12-wheet DC electric

locomotives. [t has also built a new super-powerful '

8,500-hp electric locomotive of the N-80 model.

Designs are now being made of electric locomotives

with silicon semi-conductor rectifiers, and of loco-
{

'

motives for passenger trains which will run with a
speed of 160 km per hour. '

Great progress has also been made by Soviet diesel
locomotive builders. They have, for instance, pro-
duced experimental samples of a powerful two-section
diesel locomotive of the TE-12 model. The machine’s
two engines have a total capacity of 6,000 hp. A loco-
motive of this type can pull a train weighing 4,500 tons
with a speed of up to 100 km per hour.

Recently new high-speed passenger diesel loco-
motives of the TEP-60 model appeared on the Soviet
railways and these can pull passenger trains with a
gpeed of up to 140 km per hour,

The Soviet Union’s car building plants are supplying
the country’s railways with freight and passenger cars
of the latest design. They are building special self-
unloading cars for loose freight, tank cars for the
transportation of liquid fuel, various acids, milk;
other types of cars are also being built. Extensive use
is being made of refrigerator trains.

Soviet railways“are using 8- and 12-wheel freight
cars with a freight carrying capacity ranging from 40 to
100 tons. For the transportation of non-standard
heavy freights, 230-ton transporters are being
used.

PASSENGER TRAINS

For the transportation of passengers the Soviet
Union provides new comfortable all-metal passenger
cars with first- and second-class compartments with
improved lighting and heating facilities.” New air-
conditioning installations are now being designed.

\

The new CPSU Programme outlines the major tasks
in the field of development of all types of transport
including the railway tegnsport. Vast prospects are

opening for a new stupendous growth of railways and

of their technicat reconstru,ction..

The transportation of freight and passengers will
continue to increase on a tremendous scale. There
will be a parficularly large growth of traffic on railways

_situated in the eastern parts of the country.

In the next two decades the Soviet Union will have
to introduce electric traction in the greater part of its

railway network. This mass electrification of railway

traffic will be based on the accumulated experience of
transition of railways to electric traction.
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The Soviet railways in the nearest future will consist
of many-track lines with heavy type rails installed on
reinforced concrete sieepers over a gravel foundation,
They will be equipped with the latest automation and
remote-control devices.

Powerful electric locomotives and diesel locomatives
will pull at high speeds super-heavy freight trains
consisting of large-capacity freight cars, including 12-
and 16-wheel all-metal cars on roller bearings with
electro-pneumatic brakes. Cybernetic devices will be
used for train traffic control and for all the
processes of formation and breaking of trains at
stations.

One of the major tasks in the field of transport,
according to the CPSU Programme, is lhe expansion
of railway construction work, By 1965, the total
length of Soviet railways will reach the length of two
terrestrial equators. There will be a particularly large
growth of railway construction work in the areas of
Kazakhstan, the Urals, Siberia and the Far East.
This is called for both by the great development of the
major economic areas and the need for introducing
transport facilities in places where newly discovered
resources are being used.

Such will be the main features of the Soviet railway
system in the very near future.

NEW RUBBER UPHOLSTERY STRAPPING

A new type of upholstery strapping has been
developed by the general rubber goods division of the
Dunlop organisation. They have evolved a special
rubber compound which is used with a veneer of syn-
thetic material. The venéer has a damping effect on
the natural rubber, providing complete control of the
amount of yield, and also perfect recovery. This is

BEHALA DE-LUXE
A. C. Ceiling Fan

something which hitherto has not been possible. The
strapping, called Ribflex, is ribbed in pattern and this
helps to prolong its life by reducing the spread of any
accidental cuts or tears. It is suited for use in seating
in cars, coaches and aircraft, as well as easy chairs
and divans. It isinexpensive but hard wearing, and
easily, quickly and securely applied by unskilied labour.
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Metcalfe-Oerlikon Modern Brake
Equipment used on British Railways

By An Engineering Correspondent

URING the past five years British Railways
) have been supplied with Metcalfe-Oerlikon

Brake Equipment on over 800 Main Line
Locomotives. These Locomotives range from 800 H.P.
to 2,500 H.P. Diesel Electric or Diesel Hydraulic Loco-
motives and also include Main Electric Locomotives
25 K. V.and 600 Volt D.C. The principal style of
Brake Equipment consists of Direct Air Brake on
the Locomotive which is operated by an independent
Driver’s Air Brake Valve at the Driver’s Desk position.
This Driver’s Brake Valve allows the Driver to obtain
any desired brake cylinder pressure up to the maxi-
mum for which the locomotive is equipped, by simple
movement of the Brake Valve Handle.

The Locomotives are also equipped to haul vacuum
braked stock, and for this purpose the Metcalfe
Driver’s Vacuum Brake Valve is fitted in the Driver’s
Desk.  With this valve braking, lap, running, release
and emergency positions of the handle are provided.
The LST2 Locomotive Triple Valve is fitted on the
Locomotives, and this valve is sensitive to the changes
inthe vacuum train pipe produced by the Driver’s
Vacuum Brake Valve and relays a proportionate
brake cylinder pressure to the Air Brake Cylinders
on the Locomotive. An Anti-Slip feature is built into
the Triple Valve, which is operated by means of a Push
Button Switch on the Driver’s Desk and an Electro-
Pneumatic Valve which allows the Driver to apply a
brake cylinder pressure of about 10 p.s.i. to the Loco-
motive in order to minimise wheel slip. In addition
a Deadman’s feature is included which is controlled by
a Foot Pedal Switch in the Driver’s position. Release
of this Pedal Swiwch causes compressed air to be
admitted to a Timing Reservoir, and when the pressure
has sufficiently built up, this causes the Oerhikon Dzad-
man’s Valve 1o open the vacuum train pipe to atmos-
phere with a resulting brake application.

The auxiliary features of the brake system include
for supply of compressed air to the Control Gear,
operating the Diesel Engine Speed Controls and Warn-
ing and sanding Equipment. The Brake Equipment
generally includes such items as Sand Traps, Operating
Valves for Sanding and Warning, Pressure Reducing
Valve and various Strainer and Isolating Cocks. To

provide for multiple working a Main reservoir pips is
included on the locomotives which are connected by
suitable Hoses and End Cocks at the buffer beam. T¢
control the air supply to and from the main reservoil
equalisation pipe the Metcalfe-Oerlikon Duplex Ail
Valve is provided which protects the Main Air Reser:
voir from a loss of pressure bzlow a specified limit
So long as the in-put pressure to the Valve is above the
minimum limit a free flow of air through the Valve i
maintained.

On certain classes of Locomotives the brake system
is devised so thatthe Locomotive can handle both
vacuum braked stock and fully automatic air brake
stock. In this case the Direct Driver’s Brake Valve
FDI is provided at the driving positions, for t.he
purpose of applying the brakes on the .Locom.ouve
only. The Locomotives are also provided with a
Metcalfe-Oerlikon Driver’s Automatic Air Brake Valve
FV3, which controls the air train pipe pressure. When
hauling air braked stock, brake applications are made
by means of this Driver’s Brake Valve and the Loco-
motive Triple Valve LST3 is sensitive to this change
in the air train pipc pressure and relays a proportional
brake cylinder pressure to the locomolive brakes.
When hauling a vacuum braked train, the Exhausters
are running and by mzans of an Air Vacuum [solating
Valve and Air Vaccum Relay Valve DV3, the changes
in the Locomotive Air Train Pipe produced by the
Driver’s Automatic Brake Valve FV3 are relayed in
proportion to the train vacuum pipe, thus making
brake applications or releases on the train. At the
samz time the Locomotive Triple Valve LST3 which
has been automatically isolated from the locomotive
air train pipe is now sensitive to changes in the vacuum
train pipe and makes a proportional change in the air
supply to the Locomotive Brake Cylinders.

Numerous small Shunting Locomotives have been
fitted with Metcalfe-Ozrlikon Brake Equipment, the
simplest of which are fitted with Direct Air Brake
Equipment only. Other Shunting Locomotives are
fitted with Direct Air Brake Equipment to the Loco-
motive and also with an Air Vacuum Control Valve
DVla, and a Driver's Vacuum Brake Valve. The
Air Vacuum Control Valve DVla is sensitive to the
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changes in the vacuum train pipe pressure and causes
a corresponding proportional application or release of
the Locomotive Air Brake Cylinders.

In some cases the Two-Stage Deadman’s System
is employed which operates through special Metcalfe—~
QOerlikon Deadman’s Valves.

To many of these Locomotives the Metcalfe-Oerlikon
Compressors have been fitted. The Compressor is
designed specifically for use on Locomotives and is
of comparatively small dimensions and weight. Itisa
Two-Stages Compressor with a built-in Intercooler
between the low pressure and high pressure stages.
The Compressor and driving motor are air cooled by
means of a built-in  Fan which draws cooling air
through the Motor, the Intercooler and on to the
exterior of the Cylinders. The Motor and the Com-
pressor are mounted integral on one bedplate and form
a single compact unit. The small size Type 2AllS
having an air delivery of 30 cu. ft. per minute has met
the requirements on British Railways Locomotives and

have proved very satisfactory in service. Larger
sizes are available for Locomotives where it would be

appropriate.

The main reasons leading to the success of this
equipment are due to the demands made by the Loco-
motive Industcy for a modern Brake having none of
the disadvantages associated with the complication and
maintenance difficulties associated with so many of the
different types of Brake Equipment on the market today.

Perhaps the greatest advantage of the Oerlikon
Brake lies in the fact that unskilled personnel may
overhaul the individual units, there being no necessity
for grinding, lapping or bedding-in operations so
closely associated with other Brake systems. In those
countries, therefore, whose locomotive industry and
Railways have been accustomed almost entirely to the
Steam Locomolive, a Brake of this description is of
inestimable value if running and maintenance costs are
to be kept to the minimum. The new Diesel or Elec-
tric Locomotive is an expensive piece of machinery,
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l N Qa/ilable to the Iyay Authorities only so long as

~ N every item of gduiphent on it, is functioning correctly.
tted with the Oerlikon Brake do
j maintenance problems so closely
with the older type equipment. No falling
off in performance of the principal Valves renders it
necessary for frequent attention due to the inclusion
of synthetic rubber in the construction of the Valves
themselves. Even when the occasion arises for
Valves to be removed it will be found that no pipe
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connections need ever be disturbed, and provided the
major components are mounted with reasonable access,
all these may be exchanged on a locomotive within 60
minutes. The question, therefore, of a locomotive
being a ““casualty” due to Brake failure is an extremely
uncommon experience with the Oerlikon Brake.

It was for these, and many other reasons, therefore,
that British Railways chose Metcalfe-Oerlikon Brake
Equipment.

“4 7% " 820000 TONS OF BHILAI PIG IRON MARKETED

Products made at the Bhilai Steel Plant, which was built with Soviet assistance, are widely known in India
and beyond her boundaries. Some 820,000 tons of Bhilai pig-iron had been delivered by the end of October
to industrial undertakings in various parts of India. 147,500 tons of pig-iron, produced at Bhilai, have been
exporied to Britain, Pakistan, Japan and Yugoslavia.

SURRENDRA  (OVERSEAS) PRIVATE LIMITED

IMPORTERS & EXPORTERS & INDUSTRIALIST OF STEEL

Owners: APEEJAY LINES

*

Head Office

Cable: “SEAMLESS® 135, Canning Street, Calcutta-1 Phone: 22-7695.97

Other Offices

BOMBAY . NEW DELHI, - MADRAS - JULLUNDUR CITY

JOLLYBOAR

HERE's the ideal material for coachwork—JoLLYBOARD! Equal
in strength to the world’s best hardboards, JOLLYBOARD easily
withstands impacts, vibrations, and constant stresses; is light-
weight, easy to handle, and available in a wide range of sizes,
thicknesses and interesting surfaces.

in full supply—at prices as low as, if not lower
than, inferior substitutes

JOLLYBOARD

BOARD —wood as you want it

AR

TAADE

India’s

finest hardboard

JOLLYBOARD * Very strong, light and durable;
is made from wood-fibre, compressed into solid
sheets —to British Standard Specifications. * Comes
in many sizes, thicknesses and attractive surfaces; a
versatile building and decorating miaterial. * No
laminations, plies or knots; won't split or crack. *
Easily sawn to any shape, easily affixed to any surface.
* Quicker to work with, finer in finish. Takes paint,
varnish or polish perfectly. * Certified by the

" Government Test House, Calcutta.

Thicknesses: 3 mm, 4.5 mm, 6 mm
Sizes: 12'x4’, 8 x4, 6 x4, 4 x4
Insulation Board will be available soon

Send for free samples and full technical information today

ANIL HAR DBOARDS L'MlTED, Lakshmi lnsuranc; Building, Sir Pherozeshah Mehta Road, Bombay

AH, 8IS



This is the new Dunlop symbol.

A symbol, within its brief compass, should tell

of the spirit of an organisation, of the way

it works and the aims it has set itself. In this

new symbol is the

picture of a Company
ever looking forward, ever crossing
new [rontiers and taking its

and skill

knowledge

world.

round the

It is the symbol

of a Company
that brings to In

the most advanced ‘
thinking and technique

in the world of rubber.

dia

D”NLOP the symbol of prog’ ess

oc-s4?

-~

——— . . -
Printed & M Fort, Tanjore:
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ed by Sy T.S.s. Rao, at §.R.Press, for “Southern Railways Magazine N Manowﬁ
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