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CLEANLINESS is next to Godliness. Let us cultivate the habit of
cleanliness. We can help by not throwing scraps of food, skins and peel
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SHORTAGE OF FOREIGN EXCHANGE —
A BLESSING IN DISGUISE

HE shortage of Foreign Exchange and the consequent drastic reduction of Import

. Licences has undoubtedly adversely affected a number of our business houses and
has had consequent repercussions on their employees. The smaller business houses

=" have had to close their doors. The medium ones have drastically reduced their staff and by
+ looking for other avenues of business have just been able to keep their head above water. It is
only the important Firms which were doing excellent and perhaps monopolistic business that
are carrying on with even 70%, cut in their imports, because of their financial standing, hoping
that the day is not far off when Licences for import will be granted by the Government more

EDITORIAL NOTICE

b

" NONTRIBUTIONS are invited from the Engineering Profession in
C India and abroad in the form of original articles, vesearch write-up,

Summary of papers read before Technical institutions etc. relating
to Civil, Electrical, Mechanical, Signal & Interlocking and Telecommuni-
cation Engineering sections and of particular interest to the Railway

-7 SIS T
2]

liberally.
Engineers. Besides, suggestions for the technical improvement of various : ' ) o
aspects of Raillway Engineering Practice are also invited with sunitable T hc;;?in most cases the acute curt'allment of Licences has caused a near calamity in
write-ups and photographs wherever possible. the business wotld, it has forced the real businessman to look around for the purchase and sale

of things indigenous. *

Contributions are accepted on the distinct understanding that
they are sent solely to the ‘‘Indian Railway Engineer”. The Eaditor
accepts no responsibility for the views and statements of the Contributors,

Machinery importers and suppliers were one of the first to realise that the days of
importing machinery were numbered and they started taking up agencies for the sale of good
locally produced machines. Established machinery manufacturers in the country like Kirlos-
kars, Investa and smaller firms in Batala in the Himachal Pradesh in the private sector and the
Hindustan Machine Tools, and the Machine Tool Prototype factory at Ambernath in the public

All contributions intended for publication in any particular issue ." sector, have been stepping up their production to meet the growing demand.

should reach the Editor at least 30 days prior to the scheduled date of

‘et . , : T 7 . More recently, other non-production machines such as puncher slotters, hand presses,
tl\:ebl 12 Ezgc?:o&e .z:f al;u:ilshizs rggfnirt‘i; t:ieth;:rOp Y:gfl:xtll o(f)r ciintr;l::n:?ﬁ ‘ - foundry and smithy machines suitable for small scale industgies are in the course of manufacture
g itted 1 J ’fc)h th p_ .. f the Editor P d . on a pilot basis in the Okhan industrial estate outside Delhi, with the help and co-operation,

¢ permitted only wi € previous permission o reor. both technical and financial, of the Germans. When suitable manufacturers undertake the

manufacture of these machines on a mass production basis, then India will be on its way to self-
sufficiency in the machinery field.

7TV 3N

Manuscripts should be typewritten, double spaced or legibly
written on thick paper on one side only with sufficient margin on either
side, with the sheets numbered in order. The name and full address of
the author should appear on the first sheet of the contribution. The
Editor cannot undertake to return unused Mss. but will make every
endeavour to do so. Accepted Mss. are not returned. ANl photographs
accompanying the contribution will be retained by the Editor unless
there be special reason or request for their return to the writer.

" In connection with the Railway Department, which used to import heavily from the
U. K., its spare parts to keep its locomorives, carriages and wagons going, more than 809, of
. the spares are now being manufactured indigenously either in the Railway Workshops them-
selves or by private industry. It will not be long, once we have the heavy steel forging and
castings plants to be established under Government auspices in the Banaras area that the
balance of the 20% of the Railway requirements will be locally manufactured. Further, with
the coming of our Steel Plants at Bhilai, Rourkhela and Durgapur and the expansion of Tata
. Steel and other steel plants in the country, rails, tyres, wheel centres, axles, which cost us a
pretty penny When imported will be available from indigenous sources.
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ALL ACCEPTED CONTRIBUTIONS ARE PAID FOR AT OUR
USUAL RATES.

From this point of view, the restriction
raising of tariff barriers, is indeed a blessing in disgui
cause thereby we are forced to depend upon ourselves

‘ , private or public sectors.

of imports by curtailing Licences or the
se for which we should be grateful, be-
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EDITOR. meet our needs whether it be in the
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‘ In this connection, a little more consideration towards manufacturers is required from
pl L Ll Ll Ll Lol ol T e S —  Raibvay Tnspecting Staff and the Offcers ov

} er them. It is the easiest thing on earth to
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and if they are frightened away by an avoidable loss in their first supply, it is going to be
neither beneficial to the manufacturer nor the Railway.

deliberately held up for illegal gratification and when these needs are met, then materials which
were not passable before passes without complaint. Bills of suppliers are in many cases unduly
held up for private satisfaction and money in the right place works wonders.

Maay of these practices occur without the knowledge of the Officer-in-Charge, who has
certain discretionary powers, but if the Officer concerned js genuine in assisting manufacturers,
he could order his subordinate to put up cases of a doubtfu] hature to him for his final decision.

If he cannot pass the material even after it is rectified, he should at least be sympathetic to the
suppliers who stands to lose financially.

Guidance to manufacturers who are new in the field of Railway manufacture is invalu-

able and many of them who are keen on supplying material to the Railways make serious efforts
to improve their products.

Apart from the Railways, there are many fields in which indigenous manufacture could
replace foreign imports. In the Automobile trade, more and more items are now being made in
the couatry and although in the early stages they could not compare favourably with imported
parts, yet given time and reasonable purchase and sale, it will not be long before they come up
to the required standard. [p the Textile field, we are already making an excellent showing and

the various cloth produced by our miljs could stand comparison with the best imported. Similar
remarks could be offered in the Chemical and Pharmaceutical trades.

_ In most cases, we have both knowled
materials which are now imported

_ That steps are being taken in this direction by the establishment of Export Trade
Councils is known, but what is required is the acceleration of those demands by properly
conducted market Surveys, so that India which js industrially in advance of her neighbours like
Iraq, Iran, Egypt and Africa may reap the benefit while the going 1s good. In this, we could

immitate th; more advanced countries of Europe apnd in particular the U, K., Germany,
Swgdeu, Switzerland, etc., who have excellent organisations in various parts of the world>
which help to regulate their exports and increase thejr earnings.

————
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Accountants tell me -

“You're welcome

on all accounts”

Here is the Powers-Samas punched-
card, part of the system that makes
81l other accounting methods out of date, keeps figures
really up to date. Powers-Samas speed and efficiency keeps
pace with figures and events as they ogour;
indicates trends as they start to develop.

For large combines and small concerns Powers-Samas methods
handle invoicing, statements, stock-records, payroll,
oosting aud statistics of all kinds with unequalled speed,

neatness, acouracy and economy.

There is @ ronge of Powers-Samas punched-card equipment for every type of applicotion,

POWERS-SAMAS

BOMBAY: 198, Jamshedji Tata Road DELHI: Indra Palace, Connaught Circus
CALCUTTA: 2 & 3 Clive Row MADRAS: 150B Mount Road
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The Design and Manufacture of

Light-Weight Coaches

By Shri K. Swarup
Chief Administrative Officer, Integral Coach Factory, Perambur, Madras

INTRODUCTION

N the earlier years the design of railway rolling
I stock was inspired by that of the vehicles used
for road transport at that period. It was soon
found, however, that the railway could cope with
heavier loads, and the evolution of railway rolling
stock tended towards increased capacity together with
the provision of comfort, a factor which upto then
had been ignored. The constantly increasing speeds
also made greater strength imperative and this desire
for improvements led to such an increase in the
initial weight, of approximately 220 Ibs. per seat, that
in many vehicles now in service it has reached more

than haif a ton, resulting in higher constructional and
operating costs.

While the railway enjoyed a monopoly of transport,
the results of such heavy loads did not matter, but
when more modern road motor transport came into
the picture it gave the public the benefit of vehicles,
which though of a lower standard of safety and
comfort, were much lighter and a better user, so that
lower prices could be charged. This new method of
transport obliged the railway to revise its policy in
the case of passenger services and resulted in the
appearance of passenger coaches of light construction.
The method of transport which will attract the
greatest number of clients, will be that which in each
case offers the greatest convenience, speed, safety and
economy, and these condition often run contrary
to each other. It is now recognised that the best
policy is to reduce the weight of the rolling stock
without reducing either its strength or its capacity, not
only inthe case of passenger coaches but in all
railway vehicles to which the techaique used in the
construction of passenger cars has been applied. It
is a question therefore, which affects the whole
economy of the railway and consequently its solution
is of great interest. Considering all these aspects and
the fact that India is short of good coal of high
calorific value, the preservation of which is of great
national importance, the light-weight construction for
passenger coaches has been adopted as the most
suitable for the Indian railways,

Shri K. Swarup

PRINCIPLES OF LIGHT-WEIGHT DESIGN

In the past it was generally accepted that heavy
vehicles possessed better riding qualities than light
ones. Experience has, however, shown that intel-
ligent design leads to improved efficiency in operation.
To' properly appreciate the basis for light-weight
design, it is essential to realise that old-fashioned
considerations based on statics do not meet the
requirements of modern design. These views had to
be replaced by the dynamic conception, which takes
into consideration the actual working conditions in
service. The ¢ static * designer considered every
detail as a separate unit and not as a part of the
complete structure. [n case of failure he usually
considered any part which failed and strengthened it,
which automatically ted (o increased weight. How-
ever, design development proceeded from the static to
the dynamic conception rendered necessary by higher
and economical outputs, better performance and
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greater speeds. It is necessary, therefore, to consider
all designs from the dynamic point of view and here
to deal not with simple forces, as in the case of static
considerations, but with the ability to do work. If
some section of the dynamically stressed unit fails,
then it is upto the designer to appreciate that its ability
to do work was insufficient and therefore must be
strengthened. The first and foremost, yet simplest,
means to achieve this is to ensure that all stresses are
adjusted to the given maximum value. Thus the
designer will increase the capacity to do work of a
low-stressed part by removing redundant material and
this will in turn increase the working capacity of the
entire structare and its ability to withstand dynamic
stresses. As will be appreciated from this, the dynamic
considerations force one to keep the use of materials
to a minimum, which in turn leads to reduced weight,
and this is the basic meaning of light-weight design.-

Light-weight design and improved effectiveness are
thus synonymous. If greater effectiveness is required,
a reduction in the weight is necessary; if the
weight is reduced improved effectiveness will be
achieved. The improved effectiveness becomes
economically effective in a number of ways, in
increased capacity, in reduced operating expenses, in
improved service and life. By taking these principles

P S L ey
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Fig. 1

into consideration it has been possible to reduce the

weight of our passenger coach from 42.5 to 35.5 tons
as follows :—

Break-up of weights

Conven-
tional Integral
coach coach
Bogie frames with Brake rigging
and bolster springs and
bolsters 7.91 5.3
Wheels & Axles with axle boxes
and springs 6.65 5.4
Total weight of bogies 14.56 10.7
Weight of underframe alone 10.55
Weight of bare shell 11.55
Weight of underframe or Body
Shell and Bogies 25.11 22.25
Weight of furnishing including
electrical equipment, doors
and windows (approx.) 17.39 13.25

Total weight 42.50 35.50
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Fig. 2

Of still greater importance, however, is the fact
that stressed-skin carriages possess very favourable
static and dynamic qualities. This applies particula}'ly
to the resistance against torsional and bending

stresses, which is considerably better than that of _the
heavy standard carriages. Moreover, .the yc'hn.cle
possesses an extraordinary high compression rigidity,
particularly over the entire length of the passenger

July 1958 THE INDIAN RAILWAY ENGINEER

compartments. This ensures a greater protection in
case of accidents, still further increased by the fact
that the sections located at the ends, i. e., lavatories,
etc., possess lower compression rigidity than the
passenger accommodation. In case of accidents these
parts would be destroyed first and thus absorb the
collision energy. Thisis borne out by the behaviour
of these light-weight coaches in an accident which
took place on the Swiss Federai Railways in October
1943 (Figures 1 and 2).

As already mentioned, the conception of the light-
weight design originates in the appreciation of
previously unknown physical and technical considera-
tions, particularly in the recognition of the possibilities
offered by the use of hollow girders which are far
superior to solid girders so far as the utilisation of
material is concerned. Typical pioneer designs as
originally developed by English aircraft designers are
shown in Figure 3.

Fig. 3

This shows tubular sections with and without
corrugation. The radii of curvature D and dand

~ the wall thickness s as well as the relation of these to

each other are of paramount importance so far as the
buckling resistance is concerned. This is increased
with an increase of the ratios D:s and d:s
respectively. In the present example this increase
amounts to 67% when changing from the upper to
the lower right-hand section. The left-hand portion
of Figure 3 shows an aircraft spar composed of two

9

hollow sections connected by a corrugated shear
resisting section. These sections serve to demonstrate
the application of stressed-skin construction to single
plan structures, the compression and shear resistance
of which can be increased very considerably by the
provision of suitable corrugations. These experiments
prove that the static properties of materials now
become of secondary importance, the elastic properties
of the material and correct design being of major
importance so far as the load-carrying capacity of
the structures is concerned. Therefore, it is proper to
state that the form-stability is determined by the
elasticity of the materials employed. Only when the
form-stability exceeds the strain-limit of the material
that the latter becomes a further important factor.

Although hollow girders have been known for some
time, it was not originally possible to utilise them
to the extent now made possible by the use of
stressed-skin  construction. The  hollow girder
possesses a high moment of resistance and a high
working capacity both in torsion and bending. It is
thus eminently suitable for being dynamically stressed
in every direction. Itis at its best when uniformly
thin girder walls are employed.

The very advantageous stressing made possible by

the use of hollow girders is indicated by the sections,
Figure 4. Either of the two girders made up of the

118°
' » Pt 79" -
‘ [N 2

0.118
et

472"
4£.72°

35%%°

r

Fig. 4

sections shown here is assumed to be stressed by a
centrally located load of 3,600 Ibs. which can be
applied to either side of the major axis. The left-
hand composite girder weighs 14.7 1bs. per foot and is
subject to a stress of 13,800 Ibs./sq. in., while the
hollow girder weighs only 6.12 lbs. per foot, the
stress being 13,900 Ibs./sq. in. This example illustrates

the possibilities offered by the use of hollow
girders.

Figures 5 and 6 show the typical frame which has
been, and still is, widely used for the carriage bodies.
This structure consists of horizontal girders, pillars and



10

Za

Fig. 5 Fig. 6

§ole bars which are connected by gussets. This frame
is capable of dealing with side forces and torsional

s}resses if existing partitions provide the necessary
rigidity.

However, the number and disposition of such
frames is limited by the doors, windows, etc. If,
however, tubular girders are used, it will not b:
necessary to arrange for all members of a frams t;
be in the same plane, since the torsional stiffness of
th.e longitudinal members will be capable of dealing
W.lth the bending moment imposed upon the various
glrdelts. The three-dimensional framework (Fig. 6) is
superior to the single plane frame not only bscause of
Its increased capacity to do work but also because it
permits the provision of what may amount to any
n.ur.nt'xr of frames. In addition to its torsional
ng'ndny, the hollow girder has the advantage of
universal bending rigidity and this permits the use of
entirely new design of frames.

The reduction in weight of the I t-wei

ha:vs been achieved by making full ufch of t::t s(:::s:::f
skin construction and by the use of light alloy fittin

etc. The underframe, sidewalls and roof are units:ti
into what might be termed as a static tube representin
tl.1e thin wall hollow girder consisting of stee) sheets8
Since thin sheets are capable of dealing with com.
pression and shearing stresses only to a very limite(;
extent, the resistance must be increased. This has
been achieved by the provision of suitably pressed
grooves or welded ribs. The body frame is shown
Figure 7, indicating the position of the welded ribs
in the sidewalls and the roof. Corrugated sheets ar;
utilised for the floor and these deal to a large extent
with the buffing stresses. The pillars together with
the carlines and underframe cross members, form
frames which ensure the necessary rigidity to the
structure. The end walls are made of steel sheets
These together with the sidewalls, floor and roof forn;
a compression and bending resistant tube. The
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lavatories and the vestibules are less rigid than the

:«;t::ral ?ass;':fe;;carrying part of the vehicle. The
ove princi ve been applied rigidly to th h
being built at Perambur. o e cone

DETAILS OF PERAMBUR DESIGN OF

LIGHT-WEIGHT COACH
(Fig. 8)

is'!hc specification of  th:  Perambir-built coach

Gauge 56"
Length over Body 10 0°
Length over Buffers 73 1-13/16°
Buffer centres 6 5
Width over Body 107 8°
Drawbar height from Rail level 3" 5¢°
Buffer height from Rail level ¥y
Overall height of coach from Rail Jeve] 12’9
Fl'oor height from Rail level 4’ 3-5/16
Dfstance between bogie centres 48' 6°
Rigid wheel base of bogie 9’ 6°
Tare weight 35 tons
Seating capacity 30
No. of lavatories 4
No. of doors aside 4
Passengers per lavatory 20
Pl'lssenaers per door aside 20
nghting 1. R. S. Double

battery system

L Slens
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SPECIFIED LOADS

(i) Vertical load of 45 tons uniformly distributed
over the whole floor area of the Coach
and simultaneously horizontal compression
load of 100 tons on each buffer. Under
this condition, the deflection at the centre
of the body shell shall not exceed 3/8".

| ‘(u')' l-kl’oriz&tu'l compression load of 60 tons
at one foot above buffer centre, distributed
over the whole width of the end construc-
tion.

(iii) Horizontal compression load of 30 tons
umformly distributed over the end con-

struction.
GENERAL CONSTRUCTIONAL DETAILS

The skeleton of the shell is made up of a series of
hoops consisting of the floor cross bea_ms,. body
side pillars and roof carlines as shown in Fig. 7.
The sole bars, waist rails, light rails. cant rails and
roof purlins are the members that hold the hoops
together in a rigid framework which is then covered
over by the roof sheets on top and the panels on the
sides and ends.

The cross beams rest on a *trough ™ floor, so
called on account of its section, which has been
adopted so as to pack in the limited space the cross-

sectional area necessary to keep the stresses occurring
within the permissible limits. It offers considerable
resistance to crushing - loads in the longitudinal
directions, although its ability to carry vertical
loads is practically negligible. At each end of the
trough floor is welded on a specially  designed
headstock as shown in Fig. 9, which initially receives
the draw and buffing loads and then imparts the same
to the trough floor. The trough flooring and the
sole bars together with the headstocks virtually take
the place of the conventional underframe.

To the underside of the trough floor are welded the
body bolsters which then rest directly on correspond-
ing units of the bogie trucks as well as all the beams
and supports for the vacuum brake equipment, the
brake rigging and the electrical apparatus and dynamo.

The ends of the coach are again of special interest,
asit is in them that the anti-telescopic structure is
incorporated.  (Fig. 10). This consists of four
vertical stanchions each of box section 107 deep and
4-5/16" wide manufactured from 3/16” thick material.
These stanchions are transversely connected by 107
deep Z-sections and are welded to the headstock
beams at the bottom and to the roof longitudinals at
the top. Thus, any shock received through accident
is resisted by these end-stanchions, and if the shock
load is high enough it is absorbed by them during
their plastic deformation. Further load, if any, is
then imparted to the periphery of the shell which may
then buckle at the doorways, these being designed as i
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THE HEAD STOCK

Fig.9

the weakest sections in order to safeguard the com-

partments.

The thicknesses of steel used for some of the more

important members are :—

Sole Bars

Headstock Beams (Outer)
Trough floor

Pillars

Carlines

Sidewall panels

Roof sheeting

Headstock beams (Inner)
Cant Rail

VERTICAL LOADS

Weight of body shell (furnished)
excluding bogies

Pay load (Passenger + Lug-
gage + 109, overcrowding)

Gross weight of the coach
excluding bogies

Gross weight of the coach
-+ 209, shock

3/16"
RYAL
37327
3/32"
5/64~
3/32
1/167

3/8”

1/8"

Tons

24.6
12.9
37.5

45.0

| l o

IR

Fig. 10

CASE (1) -HORIZONTAL LOAD OF
100 TONS PER BUFFER

As has already been mentioned, the headstocks
sole bars and trough floor virtually take the place of
the conventional underframe. Thus, the 200 tons on
buffers has to be received by these 3 structures between
which, however, the trough floor is decidedly the
weaker, as may be seen from their respective

HUNCARIA

The Hungarian Railway Carriage and
Machine Works-Gyor
HUNGARY

0 {{“‘ #‘ LONG DISTANCE AND SUBURBAN PASSEN-
GER CARS, DINING CARS, SLEEPING CARS,
- POSTAL AND OTHER SPECIAL CARS OF ANY

“ ‘ 2 !‘ / GAUGE AND DESIGN, DIESEL AND ELECT-

RIC RAILCARS AND RAILCAR TRAINS, UNI-
VERSAL MEASURING / DYNAMOMETER ] CAR
a{ 7 WITH ELECTRONIC EQUIPMENT,

DIESELL. MECHANICAL AND HYDRAULICAL

SHUNTING LOCOMOTIVES, RAILWAY
Indian Railways

CRANES, STEEL CONSTRUCTIONS, ETC.

For information write to Foreign Trade Department of

THE HUNGARIAN RAILWAY CARRIACE & MACHINE WORKS

BUDAPEST - HUNGARY - GUSZEV U. 25
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slenderness ratios (L/K). The case of the trough ’

floor together with the sole barsis, therefore, alone
considered here.

Assuming that the load of 200 tons is shared by
the trough floor and the sole bars in proportion to
their respective cross-sectional areas,

Compressive stress in each of the Sole Bars=Com-
pressive stress in trough floor.

- 20
6.128+14.38
= 9.75 tons per sq. inch.

Where 3.064 sq.

inches is the area of cross-section of each sole bar

and 14.38 sq. inches is the area of cross-section of the
trough floor.

Calculating the critical stress for buckling according
to the formula—
F = 19.7 — 0.0724 X L/K where L/K is the
slenderness ratio.

Critical stress for buckling in side longitudinal
= 19.2 tons/sq. in. and critical stress for buckling in
trough floor=15.32 tons/sq. in.

Factor of safety against buckling in side

. 19.2
loongitudinals = 975~ 1.97
and Factor of safety against buckling in trough

15.32
floor= Trﬁ =1.57

During actual tests conducted on the coach, where
aload of 100 tons was imposed on each buffer, it
was found that once the load distributed itself,
d. e, in the areas below windows V and VI
(Fig. 11) stresses of only Sto7 tons per sq. inch
occurred. This is duc to the sidewalls also taking a
share of the buffer loads. For the same reason at the

door openings in the centre of the coach where
there is no panel or waist-rail and light rail to convey
further the load taken by the sidewall, the load flows
back into the trough floor setting upa maximum
compressive stress of 10 tons per sq. inch, which it
will be noticed is even slightly higher than the
calculated value. It shouid also be remembered that
there is a further (4) or (~) inherent stress value
already present due to the initial shest metal opera-
tions, welding, etc., which, however, cannot be
measured.

CASE (2)—HORIZONTAL LOADS OF 60 TONS
AND 30 TONS

The end construction is designed to withstand the
shock load of 60 tons applied 12” above the buffer
centres or 30 tons distributed over its entire surface.
For purposes of calculation the 30 tons are taken as
applied along the horizontal centre line as it simplifies
calculation and at the sams time is safer to adopt, as
it presents a more severe case than if the load is
distributed over the entire end wall. In dealing with
this case, therefore, the anti-telescopic stanchions are
considered as beams for which maximum bending
moment has been taken as WL;6 being the mean

between beams simply supported (B. M. = WL/4)and

beams with fixed ends (B. M. = WL/8),

Treated in this manner, it is found that a. greater
bending stress is reached with the 30 tons applied at
the centre than with 60 tons applied 12" above buffer
centres. On the other hand, a greater shear stress is
reached with the 60 ton load thaa with 30 tons.

Thus :

Bending stress with 30 tons applied
at centre 9.7 tons/sq. in.

Shear stress with 60 tons applied
12" above buffer centres

The factor of safety in each case is
approximately 2

2.4 tons/sq. in.

|

i.]‘;lj’ w 4|EJ:3. @ |

Fig. 11
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CASE (3)—VERTICAL LOAD OF 45 TONS

(@) The vertical load of 45 tons distributed over the
whole length of the coach hasto be carried by the
floor members, but since, as mentioned previously,
the trough floor is weak in this direction, the cross
beams have been designed to meet this load fully.

In the prototypes and upto the 130th coach
manufactured by Schlieren, 45 cross beams of 1 /8°
thick steel were used.

Thus .
Load carried by each cross beam = 1 ton.

Maximum bending moment = WL/10 taken as an
average between WL/8 and WL/12 due to the
uncertainty of the ends support.

1% 100.63

= 10

= 10.063 inch tons.

Maximum bending stress
10. 063
= 1.33
= 7.56 tons./sq. in.
where 1.33 is the ¢ Z’ value of the members.

Also maximum shear stress

0.5
= 0.907
= 0.55 tons/sq. in.
where 0 907 5q. inch is the area of cross-section of
each member.

In the present design of the coach the number of
cross beams has been reduced to 23, but the section
has been increased to 3/16" to maintain the same
strength.

(0) In calculating the strength of the side walls,
the structure is treated as a Vierendeel girder bearing
the following vertical loads :—

, “Tons

Weight of body shell (furnished) 24.6
Maximum pay load (Passengers -+

luggage + 10%, overcrowding) 12.9

Gross weight of coach ' 37.5

Gross weight of coach 4 209, shock. 45.0

It is assumed for the purpose of calculation tha
this load of 45 tons is shared by the sole bars, the

P

TOP BOOM.

Pl L AR

o

20TTOM BOOM

oy

Fig. 12
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side walls and part of the roof upto the first longitu-
dinal rail only. Also initial stresses set up due to
sheet metal operations, welding, etc., are not taken
into account as being indeterminate.

- The side wall section is divided into three parts.
The portion extending from the first roof longitudinal
to the top of the window openings referred to as the
“Top Boom” ; the part from below the window
openings till s0d “inclusive of the sole bar referred to
as the “Lower Boom ™, and the portion connecting
the top and lower booms referred to as “ Girder
Pillars.” (Fig. 12).

In order to ascertain the likely loads that are
carried by the upper boom and lower boom, it is
assumed that the weight of the body shell (18.7
tons) is distributed over the periphery of the shell,
whereas weight of fittings sach as brake rigging,
battery boxes, decolite flooring, etc. (total 5.9 tons)
as also Pay Load (12.9 tons) is carried only by the
lower boom.

Divided, thus, in proportion to their respective
peripheries,

Tons
Load carried by upper boom 10.8372
Load carried by lower boom 34.1628
Total 45.0000

Treated to this manner and assuming that the
reaction of the Centre Pivot is conveyed only to the
pillars on its either side, a shearing force diagram and

a bending moment diagram as shown in Fig. 11 (a) are
arrived at.

Further calculations reveal that at the following
points the maximum direct stresses are reached :—

Direct stress
: Tons/sq. in.
Upper boom: At window
opening 111 0.316 (tensile)
Upper boom : At window
opening X[ 2.595 (Compr.)
Girder Pillar : At Pillar 12 0.611 (tensile)
Do. 4 1.626 (Compr.)
Lower boom: At window
opening XI 2.581 (tensile)
Lower boom : At window
opening 111 0.238 (Compr.)

It will be found that the maximum tensile stress is
reached in the lower boom, as is to be expected
(though of a small magnitude) and compressive stress
in the upper boom.

For calculating the factor of safety due to com-
pression, the following formula is applied for the
panel sheets, with the assumption that the edges are
rigidly held all round :

Critical compressive stress for buckling, according to
Schaptiz

-KI-_!_:‘V-‘[—%—] tons/sq. in.
Where E = Modulus of Elasticity
V = Poissou's Ratio.
S = Thickness of sheet in inches
b = Breadth of sheet in inches
K = Corrective factor depending

length
on padth of sheet

Results from this formula show that the weakest
panels lie over window openings XII where—Critical
buckling stress = 2.98 tons/sq. in.

But max. compressive stress reached in this area
= 1.92 tons/sq. in.

- Factor of safety in this panel (least factor of
safety) against buckling due to compression= 1.6.

In a similar manner critical shear stress in panels for
buckling is calculated but assuming here the worst con-
dition, that is, with the edges of the panel freely sup-
ported. This gives the following as the weakest points :

Factor
Position of
safety
Upper boom: At window opening VIl 3.8
Girder Pillar* No. 8 7.0
Lower boom: At window opening VII 5.5

In all the above calculations the roof membsars are
not taken into consideration though due to the
Monotype of construction a certain amount of load
is shared by members of this structure. Actual tests,
however, justify neglecting these members for purposes
of calculation since the stresses measured were all in
the region of 2 tons/sq. in. (tensile) only.

(To be continued)

*Girder Pillars S, 6 and 7 are additionally strengthened against
buckling and therefore their factors of safety have not been
computed.

we———
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HEAD HARDENED RAILS

high wear resistance in railroad circles in

Japan, because the main form of transporta-
tion are the railroads which must run through many
curves and slopes due to the local topography. The
Japanese rail roads, therefore, must carry heavy
carriages and must sustain high speeds and make
frequent trips.

THERE has been a strong demand for rails with

Yawata Iron & Steel Co., Ltd., which has been a
long time supplier of rails to domestic railroads, has
long been conducting experiments in this field in order
to produce rails with higher wear resistance before we
started production in 1954, on a commercial basis,
of head hardened rails manufactured through a high-
frequency proecess. By this process wear resistance
was comparatively casily acquired, and partial
hardening of the rails was made possible. Our rails
manufactured to date by this process, shown in terms
of their total lineal length, are ;

P.S. 50 kg Rail 149 kilometer
A.S.37kg. Rail 39
A.S.30kg Rail 13
45kg. H.T.Rail 5

and enjoy ‘n favorable reputation.

Head hardened rails show their excellent quality in
the best way when they are used in curves where
rails wear out quickly as well as in frogs, in tram-
ways or in any other place where passage of carriages
is considerably heavy.

They will show their excellent properties to your
satisfaction and prove their economy as well.

HIGH-FREQUENCY HARDENING OF RAILS

High-frequency heat-treatment of rail heads is
performed by means of high-frequency current,
generated by a motor dynamo (called Tocco Type)
running through a specially designed coil in which
hardening and tempering heaters are juxtaposed.

High-frequency hardening operations are illustrated
below :

Note :

3000-cycle high-frequency current is generated by an
exciter and a G. E. high-frequency generator, revolved
by a motor-dynamo.

This generated high-frequency current runs through
a condensor for power factor improvement, and
becomes low in voltage. High current in a high-
frequency transformer generates secondary current in
the rail Iaid inside the coil and heats the rail. An
optical pyrometer measures the temperature of rails
just before hardening. The rail is moved ahead
on friction rollers in the direction shown by the
arrow. Hardening is done by a cold water jet through
a jacket, hitting the head surface of the rails imme-
diately after its passage through the heating coil. The
hardened part of the rail moves into the tempering
coil before its cooling off and is tempered here to the
requited  hardness. Tempering temperature s
indicated and recorded by a radiation pyrometer
placed on the side of the head of the rail. The

rail is again cooled with water after the tempering
process.



18 THE INDIAN RAILWAY ENGINEER July 1958

A series of experiments on the hardening process
have made it clear that various conditions in the
process affect the quality of head hardened rails. By
adequate control of these conditions, head hardened
rails of uniform quality are produced.

A few cxamples of some-of these  conditions and
controls are: .

(1) Electrical conditions

Source voltage, cyscles, eclectric-power, etc. are
those affecting the quality of rails. Minor fluctua-
tions therein dre permissible in the designed coil.
Fluctuation in electric current affects the depth of the
hardened layer, therefore the current is adjusted as
the particular type of rail may require, in order to
harden the rail to the specified depth.

A recording wattmeter records the control of this
process.

(2) Mechanical conditions

a. Proper speed of feeding rails is required
according to the type of rail.

Because the slipﬁng and stopping in the process
affects the depth of the layer and its hardness, the

friction roller is so designed that it keeps the move-
ment of the rails constant.

b. Ashardening and tempering are done in the
same coil, the tempering temperature is
casily affected by the amount of water
used for hardening. Accordingly, the jet
of water is automatically controlled by a
constant flow valve, being adjusted by
several pressure meters.

¢. By keeping the clearance between the rail and
the coil constant, proper hardening and
tempering within the temperature allowance
can be carried out. To adjust the clearance
so that it varies in accordance with the

extent of bardening strain, special and
flexible eoil is employed.

d. The hardening temperature is measured and
adjusted by an optical pyrometer, and
tempering the temperature by a radiation
pyrometer in order to keep both tempera-

~ tures constant. Tempering the tempera-

ture is controlled by an automatic recorder,
also.

TEMPERATURE IN HEAT-TREATMENT
PROCESS AND HARDNESS OF RAIL

Temperature distribution with reference to the
treatment time and depth from the surface in high-
frequency heat treatment is shown by the a-f curve on
diagram No. 1.

a-c in the diagram shows a temperature curve in
the hardening process and d-f a temperature curve in
the tempering process.

The tempering curve from the surface to AC is
rather gradual as the highest temperature goes up
beyond the Curie point (a little higher than 770°C
(1417°F) and AC2 is approximately 800°C (1470°F).
However, the curve is very sharp as it goes down.

In the case of hardening, beyond transformation
point AC, and critical cooling velocity, the structure
is perfect martensite, and it gradually transforms to
imperfect martensite, troostite, sorbite and pearlite, in
that order, and hardness is lowered accordingly. The
tempering temperature  distribution curve goes
downward sharply as seen in e-f, because the highest
temperature stays below the Curie point, and the
decrease in  hardness through tempering is of a
tendency contrary to the curve mentioned above.

Distribution of hardness after hardening and
tempering shows a gradual hardness curve as in
diagram No. 2, therefore, exfoliations or other defects

which are caused by differences in hardness do not
take place.

In the case of hardened rails manufactured at
Yawata Works we keep the temperature just before
hardening (cooling by water) at a approximately
830°C (1520°F), and the highest temperature in
tempering at about 600°C (1120°F), according to our
operation standards.
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PROPERTIES OF HEAD HARDENED RAILS

(1) Excellent wear resistance

The rail is hardened to 48 ¥ 3 shore hardness on its
surface and the hardened layer reaches more than
10 mm. deep. This head hardened rail has a wear
resistance of more than three times that of ordinary
rails.

(2) The rail has sorbite. In spite of its. high
intensity, it has more toughness than ordinary rails.

(3) Uniformity of quality

Rails very suitable for hardening are used. As we
practice hot scarfing on the bloom from which head
hardened rails are to be rolled over, there occur very
few surface defects, and differences in  hardness
caused by decarburization arc slight. Thc. heat
treatment is electrically controlled, and a uniform
hardened layer and hardness throughout the length are
acquired.

As hardening and tempering are done at the same
time, there is very little hardening strain on the rails.

(4) Profile of hardening

Due to the special design of the heating coil, rails
with any profile of hardening can be manufactured.
As the rail is hardened as deep as the fishing surface
on the head position, it has very excellent wear
resistance against abrasion caused by fishplates.

(5) Economically

Life of the rails can be extended by using hardeqed
rails and you can save much in material and main-
tenance costs.

QUALITY
(1) Structure of High Frequency Hardened Rail
3 H 44238 C=0.66°% Magnitude 300.

(i) 1 mm. from surface (i) 3 mm. from surface
Sorbite after tempering Sorbite after temper-
ing
HV 347 HV 324

(iii) 5 mm. from surface (iv) 7 mm. from surface

Sorbite -}- fine grained Fine grained pear-
pearlite + ferrite HV lite + ferrite HV
319, 317.

(v) 10 mm. from surface

Fine grained pearlite - ferrive (white) HV 304,




(vi) Material Rail

Ordinary pearlite + ferrite HV 218.

. Plctures below illustrate sorbite acquired ‘Aafter the
fardemng and tempering process both by high-
@mncy and flames (gas, heavy oil, etc.).

Sotblmahertbe bigh-frequency heat treatment has
:“ veg::whm ‘ m Wudwnh \, that which

Fine grained sorbite after  Coarse-grained
ll:;h frequency hardening  sfter flame hardening and
and tempering (x 400).  tempering ( x 400), Etching: Alcohol Solution of 5% Picric Acid.
. o P. S. 50 kg. Rail
a. Depth of hardening

sorbite

Surpass P >
e e e
OB 4; =] - - 1M ]| 48 - -
. 4 - - - Y
S _ : i _“‘.3_.&1._3.9.. T Py
~{2) Depth of hardening and hardness " A- | as .'“_r_'u..::z. i :: T
L . ' U A T S SN RS Y T T
M T LA $* jas l vl pn] 9ol o - _'.L“{-L
Conditions 'in the heat treatment process: are L e Bea BESE NETYN BTN TN PR AT
under perfct control .and the depth of bardening I T S e o e B
rdness are uniform, w a : AT AR
examples. Shown below are a few l’:: :: \:r a1 7| 25| 50 s
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b Sectional Distribution of Handwess

o A. S. 37 kg. Rail

Sechiondl Digtribution  of Hardaess

Tests (Examples for reference only)

(1) Tension and Impact Tests

An example of tests done with two test pieces cut Meght of Drop 5804

off from a hardened 50 ke. rail.
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o Results of mechanical tests.
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o Chemical compesition and location of test pieces.
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N93 Puguss | 066 0.16 0.7f

b

0.0l 032

Tersion Tegt Siece impact Test piece

(2) Falling Weight Test

Tests were made on two test pieces 1.5 meters
long cut from a P.S. 50 kg. hardened rail and an
ordinary rail, respectively, in conformity to the
requirements specified by Japanese Industrial Standard
(J. 1. S.). After repeated tests, a head hardened rail
shows better results in spite of its toughened top.
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THE MANUFACTURE OF
ROLLING STOCK IN FRANCE

(From our Overseas Editor)

HE French industry for manufacturing rolling

T stock which, unlike the French National

Railways, is part of private industry in France,

was one of the first of its kind in the world, and
boasts an annual production capacity of :

— 300 steam locomaotives,

— 300 long-run electric locomotives,

— 300 heavy and medium traction Diesel loco-
: motives,

— 600 passenger coaches,

— 400 autorails, electric antorails and trailers,

— 20,000 cars of various types.

Total personnel in the industry numbers about
30,000. Present production has two principal
outlets: the domestic market, including the Prench
National Railways (60 %) and various other organiza-
tions (mines, forges, ports, postal services, petroleum
companies, chemical firms, etc.); and the foreign
market (overseas territories, foreign countries).

French construciion is essentially quality construc-
tion, stemming from both the skill of technicians and
labor, and from the continuous co-operation which
exists between the builders and the S.N.C.F.
(French National Railways) engineers. This collabora-
tion has brought about distinguished accomplishments

Electrification with industrial AC. current (25.000
V, 50 cycles). A locomotive of the * mono-
continu™ group serie CC. 14.100, starts a Jreight
train of 1800 tons with case on the Lille-Metz line.

in the fields of electric traction, thermal motor traction
and autorails.

Equipment built for the 8. N. C. F. is both
efficient and dependable, and therefore shares the
world renown of the S.N. C. F., whose recommenda-
tion is of the greatest value with regard to exports.

Here are three types of engines, which draw the
Jast trains on the Paris-Lyon line.

On the left a 2D2 of 144 tons (1950)

s right a CC. of 104 tons (1952)
in the middle a BB of 80 tons only (1954)
-a gain in weight of 459,

Moreover, S. N. C. F. experts are continually
called in by foreign countries either as speakers or for
missions with other railroad companies.

Powerful and sturdy steam locomotives (23 tons per
axle, 5,000 H.P., speeds upto 93 m. p. h.) are also
being built by French plants, although the S. N. C. F.
no longer orders such engines, for more recent
methods developed have made it possible to obtain a

better yield from energy sources together with greater
operation economy.

In the field of electric traction on direct current,
French engineers, after having designed 2D2 speed

locomotives up to 144 tons, have turned to total
adherence locomotives :

— CC of 107 tons, 93 m. p. h,

1000 H. P.
axle, P. per

July 1958 THE INDIAN RAILWAY ENGINEER 23

— BB of 80 tons, capable of pulling 1,000 tons
on level track at 87 m. p. h.

Two of these locomotives, one CC and one BB, set a
new world speed record in March 1955 by rolling at
the speed of 206.3 m. p. h. Another CC, it.l late
1955, sét a new record for endurance without
overhauling by covering 275,000 miles in 7 months,
Such achievements are indicative of the fact that
French locomotives are of solid construction and are
builts with wide margins of safety.

Also to be included in the list of French technical
successes is the development of electric tractions on
25,000-volt alternating industrial current. For this,
BB 84-ton engines are used (75 m. p. h., accelerated
freight trains, passenger trains), as well as 126-ton
CC's (38 m. p. h. for heavy trains upto 2,400 tons).
In the near future, monophased 60-tc_m BB’s will be
able to haul trains of 2,000 tons. -

The modern French tracks are made up with rails
800 meters long. Fixed on the sleepers with
elastic joints.

On non-eclectrified lines, steam locomgtives are
gradually being replaced by Diesel engines, us(l)r(\)g
concurrently relatively ‘slow motors of 600 to I,F
r.p. m and mors mp‘;)o:ws& :—isml)’ r'eﬁ.gi’:;s a::

: vrin o - b
sla};:’l;st:‘;:‘lo:: locg’mo(ors of 400 to 500 H P. For
::‘:n’ting and towing trains on secondary lines, loco-

tives of 600to 1200 H.P.are available. French
mo

. to 800 H. P. pull 1,200-ton trains at
ng:e: ‘;,f on level runs, and 300-ton trains on 1%
slopes.

In the French Union, where the Diesel is widely
used, the most recent are of about 1000 H. P., 80 tons
and 4 m. p. h. Their suspension was carefully
studied in view of track irregularities which are
difficult from the point of view of maintenance. The
engines also have highly developed air filters for the
air utilized by the motors and auxiliaries.

Electric locomotive of the CC. 6051 type specially
designed for traction with AC. current, monophase
50 cycles on the Aix-Les-Bains,

Roche sur Foron Line.

Weight : 104 tons '
Power: under 20 KV: 4200 H. P.
Maximum Speed: 100 KM/ per hour.

Heavy engines built for the S. N. C. F. are of two
types:

— 120 tons, Diesel motor (slow) of over 2,000
H. P. for heavy freight trains,

— 100 tons, 2 Diesel motors (rapid) with a
total power of 1,800 H. P., destined to
replace completely steam locomotives in
an entire area.

Soon, the French Diesel locomotive will have a
power of 2,500 H. P. with a single motor.

t*t ‘.0 ..‘

The rapid Diesel motor, a French specialty, is
particularly stuitable for autorails, engines that are
amortized quicker and of shorter life than a regular
locomotive. Autorails reduce transportation costs
over short distances and provide speedier service for
passengers. Light but sturdy, their power varies
between 6 and 10 H. P, per ton.
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In France today, the following types are being
constructed :

— for short rums, 2-axled autorails, 70 to 200
H. P., with speeds up to 62 m. p- h

— for average rums, two-truck autorails with 2
motors of 300 H. P, speeds up to
87 m. p. h.

— for fast runs either between provincial citicf
or the capitals of Europe, * mainliners®
with a rapid 825 H. P. motor, two

control cabins, and speeds up to
87 m.p. h.

Electrification with industrigl AC. current (25.000
V.50 cycles). A locomotive of the * mono-continy **
group, serie CC. 14-100.,

Deluxe “ panoramic autorails will soon be put
into operation.

Research to make autorails as light as possible has
led to a general use of light alloys and welding.

* -
* % s » “‘

Derived from the Diesel autorail, the electric auto-
rails, with the same main characteristics, is also very
suitable for suburban service, where a rapid start and
acceleration between two stations is desirable. Light
electric autorail engines of stainless steel, used in the
south-castern suburbs of Paris, have 4 direct current
motors with an over-all power of 1100 H. P. The

4-coach trains can carry almost 1,000 passengers
during rush hours.

Electric trains used in the Paris subway include
light, jointed sections with § trucks for 4 coaches, and
other trains on rubber tires. These latter, with their
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increased speed and comfort, are indeed the train of
the future.

LJ
0‘0 ‘.0 LR J

Comfort is, of course, a prime consideration in the
construction of passenger coaches. It js largely a
question of suspension, therefore of the wheel trucks.
The best of these have a double suspension of
extremely fiexible propeller springs, combined with
hydraulic shock absorbers to brake the rise. Secondly,
there is the matter of interior design :

— soundproofing by means of insulated and
anti-vibrating floors and walls. Flock-
ing and other special materials are used
for this, including asbestos and glass
fiber. Synthetic panclied ceilings with
holes in them also absorb noises ;

— fluorescent lighting, along with individual
lights ;

— automatically controlled hot air heating,
installed under the coach, serves to
ventilate the coach as well. Air
conditioning as such was first used in

France on the stainless steel coaches of
the “ Mistral ” :

— harmonious colors and specially designed
seats.

With regard to safety, French coaches of metallic
construction have long been of the *“tubular beam *

for efficiency and economy
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type. The framework of the hull, made of high-
resistance steel, forms a single shell; sheeting is of a
light alloy. Electric welding is being used more and
more, as are stamped forms, which reduce weight.

French manufacturers today are building 34-ton
express coaches, and 29-ton regular-type coaches.
It is interesting to compare these figures with the
50-ton metal coaches which replaced the old wooden
coaches in 1925. Thus, the French railway coach is
light, sturdy and streamlined.

On the non-electrified sections of the Greater Paris
beit, 20 Diesel locomotives of 2.000 h. p. draw the
heavy goods trains.

Products like stainless steel are being used more and
more. One of the latest uses is for building new
sleeping cars, with their ingenious compartment
system which enables two upper compartments of
the new double-decker arrangement to be joined
together by simply removing the separating parti-
tion.

French railway coaches are being designed today for
90 m. p. h, speeds.

t‘t ". ‘.'

Thetypes of freight cars used by the S. N.C. F.
are limited by present international conventions.
Standardization is moving forward towards greater
sturdiness, Jess weight and easier maintenance as a
resuit of interchangeable spare parts.

Moreover, the great divessity of special shipments
has entailed an equally varied scope of special cars of
increasingly specialized nature :

— cars with light alloy hoppers for phosphates
— 80-ton cars with hoppers for coal

— tank cars of all types

— cars for shipping cement in bulk

— double-decked cars for automobiles

— special cars for shipping products weighing
several hundred tons.

Railway car manufacturing plants are equipped for
assembly line production and also for the most
complex types of special equipment.

“t "‘ ‘.‘

French engineers and businessmen are building
equipment today which gives the public the fastest
safest and most comfortable railroad service in the
world. Part of this reputation is due to the
excellent roadbeds over which the trains travel.
The Thomas steel rails (France exports an average of
200,000 tons per year) are welded in long lengths ;

the concrete crossties and elastic clips used are also
products of French creativeness.

TRACTION MATERIAL

(THOUSANDS OF TONS)

20
18 L wesm  Diggel doco
'6 owees  Elactric loco ;

[ s Sieom loco ‘/[

o / ™ //
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1950 1851 1952 193) 19%4 1932

Since World War II, considerable effort has bgen
made in exporting. Between 1951 and 1955, equip-
ment delivered to other lands included :

Steam locomo-
tives—Brazil 90
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Luxembourg 10
Southern Rhodesia 10

Australia 20
Egypt 30
Kenya 12
Indian Union 20
Yugoslavia 30

French Union 100

About 400 electric autorails and locomotives for

the Netherlands, Spain, Turkey and the French
Union.

Diesel-electric
locomotives—Netherlands 100

Pakistan 18
Cuba 12
French Union 200

Autorails —Greece 13 triple units
Turkey 13 triple units
Spain 10
Luxembourg 10

PNEUMATIC SPOT WELDING MACHINE

Aston Electrical Products Pty. Ltd. at East Sydney
(Australia) have produced a new pneumatic spot
welding machine to meet the needs of the light gauge
metal and wire working shops, using spot welding
technique for metal fabrication. It is regarded as
particularly suitable for the assembly of small articles
manufactured for the domestic hardware and office
equipment trades.

The operation of the new machine is automatic.
The operator has only to press the pneumatic foot
valve for each spot weld. This eliminates fatigue
associated with manually operated machines and
ensures a greater output of fabricated components.

Controls for the machines are conveniently placed
for easy accessibility and adjustment. Welding
pressure can be applied by means of an air-pressure
reducing valve, a pressure gauge indicating the air-
pressure applied to the operating cylinder. This
means that correct welding pressure can be easily
adjusted within seconds compared with the manual
machine, which usually requires spring adjustment at
the rear.

«Squeeze ”’ time, the period during which pressure
is applied to the weldments, is regulated by adjusting
the pressure switch, mounted adjacent to the head.
« Weld ” time, the period during which welding current
flows, is controlled electronically by a plug-in Thyra-
won Timing Unit.

Welding heat-taps have been provided to give a
welding range from two pieces of 28 8. W. G. clean
mild steel sheet to two pieces of 16° S. W. G. clean
mild steel sheet on continuous production, or two pieces
of 12 8. W. G. clean mild sheet intermittently, and
wire work from 18 S. W. G. to 4 8. W. G.

The four controls provided i. e. *Pressure™,
“Squeeze” time, “ Welding” time and * Wolding
Current ", make the machine suitable for operation by
unskilled process labour, as once set up correctly,
weld quality will not vary.

#'t ttt ﬁ*t
PROCESSING OF SCRAP

In an 8 hour shift, a model 3,000 Harris baling
press processes over 330 tons of scrap. For feeding
the press, a mill-type overhead crane is equippad with
a 65-inch, 8-coil electro-magnet and an orange-peel
bucket. Matching the operating cycle of the press,
the crane handles unloading, feeding of the press, and
reloading the finished bundles into railroad cars.

The baling unit can redusz 3 automobiles to a
bundle of scrap 60 x 60 X 24 iaches in 90 seconds.
Since bundles of this size are too large for the

charging doors of most steel mills, normal bundles
contain only | automobile.
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Some Problems of Expanding
Railway Transport in India

By K. B. Mathur
Member, Transportation, Ministry of Railways, Govt. of India.

HE history of Indian Railways since their
inception over a century ago is one of

continuous - expansion both in their extent
and the volume of passenger and goods traffic carried
by them. The role played by the Railways in the

development of our country is well known. Without

§he lsailways, industrialisation would have been
impossible and a balance in the agricultural economy
of the country could not have been maintained. In

limes. of scarcity, prempt and adequate assistance to
. deficit areas would be impossible.

Befor.e the advent of Independence, the Railway
system in India was primarily intended to serve the
export .of raw materials out of the country and to
distribute the imported finished products from
abroad to the consuming centres throughout the
country. This limited role took a more extensive
sl.mpe after Independence, viz. that of carrying the
vital goods traffic required for the rapid development
of thecountry on all fronts in the successive Five
\.’m Plans. To-day, railway transport in India is
like the healthy blood circulation system to the
human body on which depends its robust existence.

The rapid expansion of the volume of
goods
traﬁ.ic handied by the Indian Government Railways
during the last 20 years will be obvious from the
chart reproduced below. This indicates the traffic
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levels at important stages viz. the peri
pre-war period,

the war peak, the post-partition period and the com-

mencement of the First and Second Five Year Plaps,

Shri K.B. Mathur

It will be observed that the war time peak perfor-
mance of undivided India with its regimented traffic
had already been exceeded even at the beginning of

the development period which began with the First
Five Year Plan.

But this story of the
to what the noew era of
likely to unfold. The
traffic in the Second Five

past affords no paraliel
planned development is
revised estimate of goods

_ Year Plan is an anticipated
increase of about 50 per cent over the peak tragi:: in
the last year of the Pirst Five Year Plan. In fact

the goods traffic might increase by about 84 per cent
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during the first two Five Year Plans. Subsequent

Plan periods are expected to result in a similar rate
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of increase over the preceding period, i not more.
The increase in pastenger traffic is also expected to.

continue at the rate of about 3 per cent per annui:}.
In fact during the two years of the Second Plan this
rate has averaged S per cent.

 This is the overall picture, but ‘when Railwaymen

came to brass tacks for planning, they had to contend
with a much greater rate of increase in traffic
in ‘cértain ‘dreas. Some cxamples of this are the
mouniing suburban traffic in Bombay and Calcutta

and the heavy increase in traffic of raw materials for -

tho new and existing Steel Plants. Due to the
location of natural resources like irom ore, fimestone
and coal in a restricted area in Bengal, Bihar and

, development of the steel industry
m g  concentrated in this arca.
Against the three' stedl “plgotsin the private sector
fanctioning upto the Ist Five Year Plan period, the
Second Plan contemplates the addition of 3 new
stoe] plants besides the expanmsion of the existing
oﬁ. " The finished steel production is expected to be
quadrupled during the Second Plan period, and the
real crux of the problem is the large movement
of raw materials which in consequence will materialise.
For the production of 1 million tons of finished
steel, about 5 million tons of raw materials are
required to be moved from the various sources to .the
steel works. To move 1 million tons of raw materials
in a year, it is necessary to load on an average 125
wagons per day throughout the year. Therefore, for
a new Steel Plant with a capacity of 1 million ton of
finished steel like Bhilai, Durgapur or Rourkela the
volume of raw materials required to be moved every
day comes to about 625 wagons and for the 3 new
Stee! Plants and cxpanded existing plants, the
additiopal traffic in raw materials and finished
products will be of the order of 3,000 to 3,500 wagons
daily. Similar is the story of coal. From a produc-

tion of about 35 million tons a year at the beginning
of the Plan the expansion contemplated in the Second
Plant puts the target at 56 million tons, the major
portion of which will be produced in the Bengal and
Bihar coalfields which are also situated in the heart
of the steel traffic area. The problem of planning
the implementation of such large movements within a
short period of 3 to 4 years is probably unique ia the
history of Railways. And it should be remembered
this will repeat itself during successive Plan
periods. )

The object in re-counting the back ground of the
contemplated development is to bring out the
patent fact that the requisite planning cannot be
based on mere multiplication of the existing facilities
in proporiion to the additional traffic. In other
words we cannet think of just buying ten times
more wagons and engines and run ten times more
trains if the increase in traffic in any area is of this
order. If we try to do this, we will be trying to
repeat the story of building the Pyramids with human
labour and the primitive methods in those times.
In the modern age, the time factor is probably the
most vital and advances in science have placed at
the disposal of man, improved techniques which make
it possible to undertake economically, massive tasks
with comparatively insignificant human labour, ina
very much shorter time. What then is the solution
of this problem of expanding Railway transport and
how is it being tackled? The following paragraphs
attempt to indicate it as simply as possible.

Let us begin with the type of wagons to be used.
The type of wagons ordinarily in use on the Indian
Railways are the covered and open four-wheeler
wagons. The dead weight of these wagons (called the
tare weight in Railway parlance) is of the order of
10 tons and their carrying capacity about 20 to 22
tons. These wagons have served a very useful
purpose in the last century of Railway existence.
But for dealing with the large volumes of traffic of
the future, it seems essential that the size of the
wagon is increased. This may seem like increasing
the size of the kettle when a larger quantity of tea is
to be served. It is not, however, an ecasy task to
design a larger wagon because this is conditioned by
the standard of track and bridges, which require
considerable time and money to change over. The
new wagon has, therefore, to conform to the average
standard of track and bridges obtaining in the
country, which only permit an axle load of 20 tons.
A bogie wagon with four axles and 8 wheels against
the present 4 wheeler wagons, with an axle load of 20
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Loading of ore from chutes in hopper wagons at
Badampahar on South Eastern Raiiway.

tons has, therefore, been proposed and our designers
have found that within these limitations, it is
possible to design the wagon with a tare weight of
about 25 tons and a carrying capacity of 55 tons.
This design is also the most economical in its length,
as itis the length of the wagon which determines
the load for goods trains which can bs accommodated

in the crossing loops provided at the stations. All
" countries of the world with long distances like the
United States, Canada, Russia and China, where the
development problems are or were more or less
similar to ours have already switched over to the
bogie wagon. With its capacity of 55 tons, where 24
wagons of the traditional four wheeler type would
have to be loaded, with the new type of bogie
wagon, it will be enough to load one wagon only.
Thus we get to the first step in the economy of

transport including the time in handling opera-
tions.

Next comes the problem of the type of traction.
It is well known that diesel and electric traction for
intensively worked sections of Railways is more
efficient and economical than steam traction. The
servicing time required for the steam engine is very
much more than that required for diesel - or electric
engines. The load bauled by diesel and electric
engines can also be heavier. The logical step would

therefore, appear to be to switch over from steam to

diesel or electric traction on important routes as and
when the resources of the country permit. Diesel
traction, however, requires large internal resources of
oil which are yet to be established. Meanwhile, this
mean$ of traction should necessarily be adopted
with some reserve. In respect of electric traction we
are much better placed. We have a vast potential
of hydroelectric power, coal for thermal power is
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available in abundance any schemes for development
of nuclear power are well on their way. Foundation
for establishing heavy electrical industry has already
been laid and it is now only a question of time when
it will fructify. In our schemes for development

therefore, we have laid some emphasis on electrifica-
tion.

How does Dieselisation or Electrification increase
the transport capacity? What is called * line
capacity” in Railway language and what in
ordinary language means the number of trains which
can be run on any section of a line every day, is a
very vital factor to be tackled in expanding railway
transport. Line capacity has to be increased, if
more trains have to run and more trains must be run
if more traffic has to be carried. But the number of
trains need not be proportionately more, if each
train carries a heavier load, and this exactly is what
diesel or electric traction is designed to do. There
are various stages by which line capacity is increased.
On a single line section, we open more crossing
stations so that more trains can be run and opposing
trains crossed, whenever necessary. More lines are
provided at the stations so that more than two trains
can be crossed at a time whenever required. Increased
terminal facilities are provided so that an increased
number of trains can be received in or despatched
from the terminal. The signalling system is improved
8o that time required in running through statioas or
in crossing trains at stations is minimised. But there
is always a limit to all this. Under Indian condi-
tions, on sections free from steep gradients, we have
been able to run a maximum of about 16 to 17 trains
cach way or 32 to 34 trains both ways ina dayona
saturated single line section. In some cases we have
even done better, but at a considerable sacrifice of
efficiency of operation and speeds of trains. If the

The new dual-purpose Electric Locomotive Jor
use on the Eastern Railway.
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number of trains exceeds this figure, the first stage of
development is doubling in patches. From .patch
doubling, with which we can achieve a caqacxty of
about 45 trains both ways on level sections, we
proceed to complete doubling of the section whereby
we can obtain a capacity of about 80 1irains b.oth
ways or evea more. On a double line section,
with the trains following each other, the problem of
line capacity takes a slightly different turn §nd Fhe
proportion of fast to slow trains and their dnstnbu'tlon
affects the capacity. Best results are usually 9btamed
if faster and slower trains are run in periodic flows
80 that the problem of faster trains overtaking the
slower trains is reduced to a minimum. In the
suburban areas of Bombay aad Calcutta, we have
quadruple lines and even 5 or 6 lines, b'ut on ?he
long distance trunk routes, the next step of increasing
lino capacity on a double line is not necessarily to
provide more lines. Automatic signalling where one
rain can follow another at very close intervals, and or

The new B.G. Main line Diesel Locomotive.
Eastern and South Eastern Railways.

change in the type of traction from steam to diesel
or electric traction afford a remedy.. With the bigger
hauling capacity, sustained power, higher rate of
acceleration and deceleration, and elimination of loss
of time for watering, the transport capacity increases
substantially with Diesel or Electric traction. Due
to lack of an indigenous supply of Diesel oil, it has
been decided, that initially Dieselisation should be
introduced where increased capacity is urgently
required as in the steel and coal belts. It should
really act as the spearhead for electrification which is
to follow. The Diesel locos will, therefore, perform
a roving mission from one section te another, to
minister to the varying needs of increased transport
where other means are not readily available. Thus it
is proposed to Diesclise and subsequently electrify
the routes on which steel and coal traffic will coms up
viz. from Dhanbad to Moghalsarai and from
Asansol to Rourkela, Tatanagar and Barajamda.
100 B. G. Diesel locomotives have been ordered

100 such locos have been ordered for use on the
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from the U.S. A, 20 of which have already arrived
and have acquitted themselves well in the task
assigned to them.

The increased hauling capacity of dicsel or electric
traction cannot, however, be made use of without a
change in the design of the wagon. The ordinary screw
coupling which is used in coupling of two wagons of
the orthodox type. can tike s limited strain. Thus
whatever be the capacity of the locomotive or loco-
motives hauling, a train of not more than about 1800
tons gross load can at present be carried on a
section with a ruling gradient of | in 100, which
incidentally is the ruling gradient in the steel and
coal beits. - Against this, coupled diese! and electric
locos of the type, which are being obtained, can haul
loads of sbout 3600 tons. Therefore, we have to
introduce another majot change in the design of

waigons; viz: the replaceinont of the- sorew : coupling by

the autematic centre'biiffer coupler. This is another
development which has already ‘procesded in the
U. S. A, Russia, China and Japan. The advantages
of this type of - coupler are manifold. The iest is that

July 1958

about 1.9 tons. The practical advantage gained from
this is that a goods train of 3,600 tons gross load and
2475 tons net load can be accommodated within the
standard length of the B.G. loop lines of 2250’
against a train of 2240 tons maximum gross load
and 1540 tons net load with the existing type of
wagons. Thus we increase the work-load per train
by over 60 per cent or in other words where 16 trains
would have to be run with the old type of wagons, 10
trains with the new type will do. K

To switch over from the orthodox coupling to the
new coupling and indeed from the orthodox type of
wagon to the new bogie type is, however, nota
simple affair. A wagon with the'old type of coupling
cannot be coupled with a wagon with the new
type unless some kind of tramsition gear is provided,
and this complication introduces an additional
padget which initially will have to be imported.

it is automatic, i. c. when one wagon is puehéd - o

against another, the couplers are astomatically
interlocked and marshalling of trains is thus speeded
Up s against the ordinary screw coupler which
has to be coupled and tightened by manual
labour The sccond advantage is the much greater
stram which it can stand. We can thus make
fall use of the hauling capacity of the diesel and
clectric locos and run 3600 toti * trafe WA Sar

existing 2250 feet croming ‘loops where: only 1800 tox

trains could be run with ‘the okthodox

14 fact If the ‘lengtlrs of the crossing loops

corrosion and seves ‘steel whereby the tare weight- of
the fagohh 15 "Jss and this. eanbles ugmﬁ‘::m
carrying capacity within the same axle load. The
intensity of loading per foot run which is obtained by
dividing the gross weight of the wagon by its length
has also been increased from 1.2 tons per fi. o

2 type of

The new automatic coupler.

"Our plans, therefore, have to proceed with due

regard to this factor. We have, -thébefore, to start
with, decided to run such wagons in closed cireuit in
full train loads for which our steel factories afford
ample,opportonity. -

With  the “bigger  wagons coming into wee, we
cannot obvigasly stick to the orthodox methods of
load!n;i snd unloading with manual labour at least
where bulk operations are in_question. If we do s0,
we will lose the time which we gein otherwise.
Meohniul loading for commodities like iron ore,
coal, . limestone etc. will, therefore, have to  be
introduced. Similarly, unloading of the wagons by
mechunical tipplers will be necessary. Co-operation
of the trade is solicited for the purpose.

The design of wagons described above refers to
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. . .. almost
open wagons. This has been given priority as ;

70%, of the additional traffic during the Second Fn{e
Year Plan will require the use of open wagons. Bogie

B

covered wagons of a similar design - are also proposed

to be introduced by. stages.

Linked with line capacity is theability of tormisal..

i to handle the -incoming and out-
smta.tlon:‘; t:;c,"d’l‘;e problem at terminal siations.
where kthc traffic originates: or }erminates is .one,of
expeditious loading and - unloading. On the jm.ml:y
of the wagons, however, between the terminals,
marshalling }ar.do.vpérfonna very vital function. - The
very nature of yard work is, however, such that the

public at large have the least opportunity to appreciate

' i alling . yard
.'its important role. A goods marshal '
like Moghalsarai through which passes the. bulk of

al despatched from the collieries in 'Bihar and
?@:ﬁom: porth and west India, has to
sort the wagons for vatious destinations, form them
into block trains and despatch- them in -~ different
directions. The sorting of wagons is done over what
is called a ‘hump’. The wagons arc push?d over
the -hampy i, destination groups so .that with the
acceiera'tion”at‘t&ined by gravity and different 'routes
set aftec each group is pushed over, I?lock trains for
different destinations arc automatically - formed.
The capacity of a marshalling yard,. ‘thmfore!
essentially depends on the amount of *himping

L, ke. With orthodox methods,
gt g gt proces. Many timesthe

ns get SEOCK A, aud. very . often L
r;:f:n f::t:r than necessary and bump into -other
wagons causing damage to the wagons. There is loss

A typical goods marshalling yard.  Just beyond th.e

signal is the ‘hump’.  The train in the Jforeground is

being sorted, and one wagon is seen rolling to its
nominated line.

of time in setting and re-setting of routes aﬁercvery
group of wagons ‘is pushed over the hump. All this
limits the capacity of the marshalling yard. Modem
electrical equipment has, however, been designed
which . expedites.-humping - work- to a much faster
rate;- The hump is raised so that a higher initial
speed is attained.  This  preveats wagons gefuu
stuck. on the way, particularly -during the - winter
months when the rails are wet and the oil in:the boxes
of the journal gets thickened. There are automatic
retarders so that bumps and a damages are avoided.
The routes.-t0 -bo set can be* stored ™ “iw e kind of
electric brain which sets amd resets the routes in the
'requisite succession at a rate .much . faster than
human effort. can achieve. Thus a train can be
sorted in --aimost_less than - half the time taken with
capacity -of the marshalling yard also. This. equip-
ment is - being introduced in the -biggest marshalling
yard.in the country at Moghalsarai. - It will soon be

- mecessary to introduce it in other yards also bat the

progress _will . depend. on- the _ availability .of ffmign
exchange as the oquipmeént is not: produced in the
couatry. S ‘ v

"o

Centralised Traffic Control is another ‘innov‘aﬁogx
much taiked. of in our couatey. In simple language it
mgans _control of train movements over an eatire
section of say 150 .to 200 miles from one cabin from
an electrically operated panel by one or. two men.
As the control is exercised electrically, the time lag
between different operations is minimised and with
abundant facilities for crossing, the section capacity of
a single line section can be substantially increased.
Aun important advantage of this system. is its labour
saving aspect which does away with a large nnmb?r
of switchmen and cabin men in the entire area. This
aspect is most welcome in a country like the U. S. A.

C.T.C. control panel.  All movements in the area
shown on the panel are controlled by one man from
this panal.
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where labour is scarce and expensive. Its repercus-
aonsonlndmncondmonswhmthemcumyfot
capanding employment - may continue for years to
come: .are -somewhat different. C..T. C. as it is
cdhdmshort,hunotyubeentmdmdclmn

conditions; -but - ansoon - as the becessary equipment

can:be ebtained, it is. proposed 1o {ry-it-on u typicat
Mmﬁdmtomﬁ: ingreae in Now - capacity
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But'the planmns mnst mclnde better management and
better usé of the existing assets also. This has

already been ooncentrated upon and in fact ‘the
increased work load in the first year or -two of the
Second Plan is ‘mainly the result” of - inoresied
operational eficiency. The Second Plan itself is based
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A certain amount .of rationalissfion of wansport
isalso necesedry. Thus it would bs Gaeconomic and
considerably’ burdensome to the Railways if con-

sumers throughout the couatry were to be given the:

option of choosing any type: of doal from any
colliery. At .the same time, ‘within ' reasonable
variations, the quallty of coal required, has to be

suppied. Therelore, it is essential that supply of
coal should be restricted to : ot .

subject to the requisite
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¢ much nbrethanpropoﬂiomte when compared to the
-increase in draffic. It is almost - like a smafl incresse of

a couple of degrees in ‘the mmmonhehu-

* body froma98° 10.100° Sramay be mise which converts

mﬁ ‘o disense., 1t is-liké the proverbial last straw
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The mstnemphuwd the need for the industry
to rclymum&dy -on -indigenous raw materials, of
which & sumc:ency was planned.

Mr Smn Smghsud the dtys of tamity of pig
iron were over and from next year onwards, supplies
would be plentiful. It was also expected that steel-
making - facilities and re-rolling mills mld be ready
for opération at Rourkela and Bhilai next year. All

rolling mills and all phngs,:*ewg the °°'§'l’°lﬁn'x
mill at Rourkela and the wheel, tyré' and axie plant at

Dutgapur, would be ready by 1960.

He. also disclosed ‘that two mew furnaces,” one at

Bhilai and the other at Rourkela, will be in operation
by the end of this year or early next year.
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Eastern Railway’s Role in India’s

Industrial Development

. R , By Kripal Singh
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of which the zose served by the
alone accounted for 23.18 million tons.

The second Five Year Plan envisages an increase
‘i the production of coal from 38 million tons to
60 million tons. Of this 22 million increase, the
Bengal and Bibar coalfields slone would contribute
12.8 million tons, the production here rising . from
30.8 million tons to 43.6 willion tons.

clearing 75 @ 80 per cent of

COAL LOADING UP

In 195556, the ast year of the first Five Year

thewy, it is sald, is. the hinory of chal in India. The Ralbwgy, serves
Bilgw gng carries 75 10 8 { prodheced 2k

the
D

. Shri Kripal Singh

Plao, the Eastern Railway loaded an average of
2426 coal wagons every day, which went up to

an average of 2,772 wagons pec day (wp to February
1958) in 1957—$8. At presemt the figure stands at
2,850 wagons a day.

It has %0 far been possible for the Eastern Railway
to clear aH the éoal that has been produced by
collieries belonging to both private and public
sectors situated on the Railway, Work s going
ahead on many sections and in many railway yards
to create adequate capacity to enable this Railway
to make sufficient transport available to meet the
increased requirements of the coal industry during
the second Five Year Plan.

The principal work is th
main lines from Howrah to
pass through the coalfields,

e electrification of the
Moghalsaraj which would
Work on Asansol-Gaya

<

. A,

MBDERN. sTeam PREVAILS

NEW SOUTH WALES GOVERNMENT '“!"“‘”? T
4 fe. 8} in. gouge, “Aslelood 16 tons, ~  T. E. 59,560 ib.

water and' cheﬂp fuel are at hand’the modern Beyer-Garratt locomotive
is usuafly the mest economical form of power. The heavier the load and the
o Mﬂ!&"tﬁ’é?haulthe more evident is the saving.

Cast steel frame beds, roller bearings, Stg.neggrd mec!mmeal stq'kg, and Hadﬁ‘el:
precision power reverser, aré among the festures which - contribute to the hig
ilebility, high tractive effort, simple maintenance, and overall efficiency of

B MODERN BRYER-GARRATT.

iewen- . . BEYER-GARRATT LOCOMOTIVES. PROVIDE MAXIMUM
- POWER IN RETURN FOR MINIMUM OUTLAY

BEYER PEACOCK & CO. LTD.

MANCHESTER, ENGLAND

Represenied by

GUEST, KEEN, WILLIAMS LTD.

CALCUTTA - BOMBAY - MADRAS . NEW DELHI
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and Asansol-Durgapur sections is to start soon. The
main line A. C. electrification organization has
already been set up, the French National ' Railways
having been appointed as consultants. Contracts

will soon be placed for erection of overhead equipment
and other works on the above sections.

REMODELLING OF YARDS TAKEN IN HAND

In the meantime work on the 10deing
principal yards in the coalficlds is going hotd." The
remodelling of the Moghalsarai yard which ise
to deal with about 3,500 wagoas daily in each.djrection
has already been taken up. The yard is 588 pregedt
handling every day about 2200 wagons in each
direction as against only 1,450 in 1952. Some - interim
additional facilities have already been provided in
some of the coalfield yards and at Moghalsarai to
enable the Bastern Railway to increase to some extent
the capacities of certain coal pilot sections and to

handle the daily increasing volume of traflic through
these yards.

Twenty diesel electric engines have been obtained and

placed in service on the Gomoh-Gaya section, the
most steep gradient section on the Eastern Railway,
with a view to obtain a higher put-through of coal and

NEW LINES UNDER CONSTRUCTION

Some new crossing and line clear stations have also
been opened to reduce the running time of trains on

long sections and thus to increase the capacity of the
section to take more trains, ‘

Construction of a new line from Chandrapura to
Muri-Ranchi- for the movement of coal from the

Proposed to be set up near Ranchi, is progressing
satisfactorily. Another new line js being constructed
from Damodar railway station on the Adra-Asansol
section to Kaulipahari on the Asansol-Durgapur section
for the movemeat of iron ore and lime stone from the
South Eastern Railway to the Dew steel plant at
Durgapur. An additional line is being Inid between

Ondal and Ukhra to enable more coal to e raised and
cleared on this section,. .

Similarly, new lines are being constructed to tap the

Kathara coalfield and the Karanpura coalfield. near
patratu and across the Damodar river in the same area.
The terminal yards in the Calcutta region and the
other yards up-country are also being expanded and

remodelled for smooth and efficient bandling of
traffic.

The Eastern Railway also serves the Caicutta Port
whiich deals with the major portion of Indian imports

“and exports. In 1955—36 this Port loaded on an

sverage 261 wagons every day. In 19S7—S8 this

- figare went up to a daily average of 351._ - Heavy

Eastern Railway falls the responsibility of carrying
most of this heavy machinery to the consi

CARRYING OF OVER-SIZE CONSIGNMENTS

A large proportion of the imported machinery
exceods the normal maximum moving dimensions and
their transport over hundreds of miles of railway lines
to their final destinations is a job requiring detailed
and meticulous planning, and close-watch throughout
the journey. These movements take place in special
types of wagons, more of which have been purchased
recently and put into service to meet the demaad.

The number of such over-dimensiored movements
in 1956 was 1,078, increasing to 2,251 in 1957. One
Of two special trains run every day from Calcutta to
up-country stations carrying these over-sized consign-

ts, adversely affecting the movement of other
goods traffic enroute on account of the great caution
which these consignments require to be exercised.

The Eastern Railway has now two 130-ton bogic
well-wagons as against one in 195556, The number
of bogie well-wagons of 50-ton capacity is now 21 as
against 20 in 1955—$6. The South Eastern Railway
bas also at present four 130-ton and thirtysix $0-ton

- bogie well-wagons. Besides these, the Tata Iron and

Steel Co. Ltd. has now acquired fifteen S0-ton, seven
90-ton and two 130-ton well-wagons, all being used to

carry heavy'loads for their construction programmes
from the Caloytta Port.

The number of hpgie il trucks, demand for which
has gone up considergbly due to the heavy import of
consignments, has also been increased. Out of a
totak of 975 bogie rail tucks ordered by the Indian

railwaya, 525 have already arrived at Calcutta Port,

A majority of them have been put into service after

1§° available wear

. ‘The solid wheel has sn inijal

life 203, greater than the

., corresponding type of tyred

wheel. This is fully illustrated

by a comparison of the solid

wheel, LR.S. Drawing No. WA. 22,
and the built-up wheel to

~ LRS. Drawing No. WA. 23.

Agents for the whole of indie,
Samouel Osborn (indig)

Private Limited,

Third Floor, 24, Chittaranjan Avenus,
Caleutta-12,

JOHN BAKER AND
BESSEMER LIMITED

OVER 80 YEARS OF RAILWAY SERVICE

KILNHURST sTeEL WORKS
ROTHERHAM
PHONE

MEXBRO 2154.5-6  GRAMS ‘TYRES” MEXBAOUGH
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assembly and erection in Lillooah and Ka cation, gless, carbide, enamel and porcelsis, . textiles
workshops. g

niegh wagon-building, road follers, alumvinium,
: iron Jeundries, railway equipment, iéather, ‘plastic and

The volume of traffic to and from the Calcutts Port chemsicals, Jight and heavy engineering, fortilizer,

is on the increase and to deal with this traflic, the igaretios. i slecteic industri oatrated

Calcutta Port Commissioners have decided to remodel  about Calcatts‘and Howhih—mostly slong’the banks

their principal yard at East Dock junction - where the of the Hooghly. A large number of wagams have to

traffic from and to the Eastern Railway is indescllis be moved daily to and from them.

with the Port Commissioners’ Railway. The

not yet started but it is likely to be taken ufy SoBM. "

July 1958

‘Ther€ aré glass, cycle maaufacture, irof el

R sl pipes, refractories, lead, paper, cables,” Jeifiliiers,

The Eastern Railway is going ahead with hﬁnfof locomotives, coke and coal tar, and cemont  fagtories
clectrification of all the important sections ygiiion in the Asansol and Dhanbad areas and SUgAr, - piper,
above. The work is expected to be tol Bp:the  coment and chembcal works in-the Dehri-oa-Sone and
end of the sécond plan period. Tn the mosntisls the  other areas in the Dinapore division, R
number of wagons in trains would be increased to 720
as so0on as the lines in the terminal yards have
been lengthened, thas enabling more ton

hauled. . |

plans but new ones are also springing up,

. ’ | ple the coke oven plant and . allied: industries
THREE WASHERIES BEING PUT UP o ey |

To the metallurgical coal requiremey e aren ot il
various steel plants, three washeries are b ‘

p 0 & "big industrial centre, conse-
on the Eastern Railway—one at Dugda near Chandra- queat upon the building up of the ivos and steel works
pura railway station where the work is already inhatd,  and the coke ‘oven piant-at Durgapur. Transport
another at Kargali where the washery is nearing needs of all these expanding snd new industrics have
completion, and the third near Patherdih .. 40 be.looked after by the Ea Rog ~
are in the process of being finalized. Suj T et
of coal from collieries would be moved
these washeries and sfter washing, bic
washed coal would be moved to the steel §

an aw
-58 (upto February 19588 diy; :
eiug about 5,100 wagons a day. - At
second Five Year Plan this figure is expected 0o up
“to 7,000 (4,000 coal and 3,000 other 8008y (gaf
"The Eastern Railway is going ahead with ity
creating the required capacity for this mo

It is proposed to move most of this g
wagons with a carrying capacity of 55 tons Q&
train loads of 3,000 t0 3,600 tons gross. Sk
reduce the number of trains required to bigik
heavily congested sections resolting in &
economy in operation. These trains wou
either by clactric or by dieset lactri¢ locon
this purpose the section from Asinsol to
RathamwsntoBanjamda on the Sojiy
Railway is also being, clectrified simulta piald
the electrification of thé: Railway
line.

~ In the meantime, a drive is on o get th"r i
~outofthe preseat assets and resources. “EWGFts are

being made to load every wagon to the magimum
extent upto trying capacity, - to. eut @iiid

INDUSTRIES SERVED BY EASTERN i3

ey

Apart from serving the industries sitoa
Iudia by carrying coal and machinery
Eastern Railway has many important ind
own system. Petrol, oil and lubrican
special tank trains and ordinary wagons

from Budge Budge. Jute, paper, iron and steel fabri-

2 I
J“lv s

five hours, and
loading has been cut down. to
:vt;\eo:cvergpractimble and beneﬁcml, wagons “::th .
for. lopding and. unlogding iogre than onge »’tilinﬁon
some places round the clock), for better u

and turn-round of wagons. :

The coal and other industries and l:rfldc-are.ngiv‘i:ig
co-operation to the Eastern Rai vt'ay i
g::‘ection. Much more can, however, still be done,

specially by putting better load in every wagon 30 that

i te and every train
no wagon space is allowed to go was e ant
runs with the maximum load the engine is capable of
hauling.

With public understanding and .goodwill : and‘ the
whole-hearted enthusiasm, co-operation and gocs-dw:lli;‘af
its employees, the Eastern Rai.lway hopes to deliver the
goods the country expects of it.

———————

ALUMINIUM PLANT AT SALEM

Salem District, Madras State, where bauxite deposits as well»as chegp. power are availa ‘
alem R ‘

- firm ¢ iney and the Italian firm -of Montocatini
Project ; ed b theFrenchﬂrmofPechme.ya ‘ .
o af ‘ npo?s ::l::;:ss c;f{‘iglﬂFrenci get the contracts they are likely to collaborate with the National
Y%z;:a?o&mt“ ration and the Plant will be run by the public sector.
0 Corpo

R R

. - - tiating
dy engaged i of the bauxite deposits in the district, are nego
. re already engaged in a survey he baux ; Degotiating
i The. ltamha:\ss,i:v ::a:ras. Possibilities of the latter getting the contract are bright, because, Go
w“htzr;'v;nt;i‘amue anxious to conserve their foreign exchange resources.
men

= Steel Castings

Manganese &

| Carbon

KUMARDHUB! ENGINEERING WORKS LTD.

BIRD & CO. (PRIVATE) LTD.

Managing Agents:

Chartered Bank Buildings, Calcutea-}

- =
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PRODUCTION OF INTEGRAL
RAILCOACHES AT HAL

NDIAN Railways have now entered the Era of the
Integral Coach. The accent today on Rail
travel in India is on stream-lined comfort for

the Janata traveller and the integral coach ensures
smooth and comfortable travel.

But only ten years ago railway travel in India was
still medieval. An already unsatisfactory state of
affairs had been aggravated by the Second World
War. Our coaching stock had dwindled to a parlous
state. The so called composite type of carriages
were aatedeluvian. Rail travel, espeeially for the third
class passenger was often a test of endurance and
not infrequently ‘a nightmare with a lack of an
adequate number of trains, overcrowding etc.

It was at this juncture that the Hindustan Aircraft
(P) Ld., Bangalore came into the picture. It had
just then been decided by the Government of India
that HAL should be developed as the centre of
future aircraft production in India. A decision was
also taken at the same time that HAL should embark
upon the manufacture of rail coaches as a major
subsidiary project. It was thus given to HALto
make a revolutionery contribution to the Indian
Railways, namely, the manufacture of modern all-
metal broad-gauge coaches for third class travel. In
view of its experience of aircraft construction, HAL
was in a position to apply aircraft construction
technique to its design of a modern rail coach, The
design was perfected in consultation with the Railway
Board and the first ali metal railcoach rolled out of
the production lines in 1948, This was known as
model 404. By the time a hundred coaches of this
model had been turned out, an improved design
styled Model 407 had been developed and the
coaches manufactured since have all been of this
patiern.  As of today over 1200 coaches have been
produced by HAL and these are operating on the
various Railway systems in the Country. HAL has
thus ushered in a revolution ig Third class travel on

Indian Railways and travel by these coaches is com-
fortable to the point of luxury.

These coaches embody many safety features like the
anti-telescopic  structure, heat insulation and the
climination of fire hazard. A high standard of
passenger amanities is provided by the inclusion of a

{ Continued on

large number of fans and lights, wide seats and
bunks etc. The lavatories are well furnished with
stainiess stoel pans and wash basins, together with
mirrors, shelves and towel rails. The Ladies compart-
ments have been specially equipped for safety and
comfort. A special feature in all the compartments
is the provision of night lights. These light up the
compartment with dim blue light automatically when
the main lights are switched off. Also * external
lights ™ which are automatic in action illuminate the
exterior of the train during halts and slow speed.
These coaches are also provided with a special type of

insulator to keep the interior of the coach cool during
the hot weather.

And now exactly a decade after the first Coach
rolled out of the factory, the third phase of produc-
tion is due to start, namely the manufacture of integral
coaches (the first two stages having been the
production of Model 404 and model 407).

It may be of interest to mention here that even as
early as 1949, when plans were under way for the
switch-over to the production of model 407, HAL
actually made two prototypes of an integral coach

but for some reason or other, the project was then
shelved,

The integral Coaches at HAL will be produced in
collaboration with M. A. N. a leading railcoach
manufacturing firm in Germany while the Integral
Coach factory at Perambur is producing Coaches
according to a Swiss Design. The first integral coach
from HAL has already been handed over to the
Railways and production at the rate of § Coaches per
month is expected to get under way from October
this year. It is hoped that by 196061 HAL would
be turning out 300 Coaches per annum. In the early
stages Coach shells will be imported from Germany
but within the next five years HAL will be in a
position 10 manufacture these coaches in their
entirety within the factory.

The new integral coaches to bs produced by HAL
are expected to provide the acme of comfort for the
Third Class traveller. They will be about 4 to 5
tons lighter than the present conventional type of

coaches (namely Model 407) and 87 wider. The
page 44 )

I the seventeen years since its inception, Hindustan
Aircraft (Private} Limited has come to occupy a
unique position as the biggest and most

modern Aircraft Factory in the East—having grown
from a Repair and Overhaul orpnismo:} into &
premier Aircraft manufacturing concern, pfvd?cm; not
only its own originally designed HT-2 Trainers, .but
also Vampire fighters and trainers for the :nd:;n

Air Foree, and having a future programme for the
manufacture of & light Jet Fighter—the GNAT——a;md
its power plant—the Bristol Orpheus Jet E}!gme,

In the resim of Rail Transport, Hmdufun Aircraft
Fuactory has manufactured hundreds of rail coaches of
fts own design for the Indian Railways, :rfd has
already started the production of

Integral Rail Coaches to keep abreast of' the

progress in the country’s transportation.

As in the past, 30 in the future, Hindusean Aircraft
will continue to make its contribution towards

the progress of the nation.

Asia’s Ploneer Aircraft Factory

HINDUSTAN AIRCRAPFTY PO!T; BANGALORE, INDIA.

HALIGHO
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Production of Railway Materials in Britain

Century-old company has an integrated plant using own resources
Jrom raw materials for iron and steel o finished produet

OUNDED just over a century ago, Working-
F ton Iron & Steel Co. is to-day the largest
producer of railway materials in the U. K., and

rails, fishplates, soleplates and steel sleepers made
there are snpphed to railways all over the world.
1 Britain' alone, nearly one-thitd of the country’s
home requirements come from Workingtod. Rails at
Workington are made from acid Bessemer steel whose
virtues have beem proved in railway track for over a
century. Since 1917, Workington Iron & Steel Co.
has been part of The. United Steel Compenies group,
whose other main works are in' the Sheffield area and
in Scunthorpe. In common with these other branches,
Workington benefits from a sumber of joint services,
including the resources of a central research and
development department at - Rotherham, which is

one of the largest private research organizations in -

Europe.

Workington Iron & Steel Co. is an integrated plant,
i. €., it uses its own resources as far as possible from
the raw materials to the finished product, ancillary
products of one stage being used ar a later stage to
givea balanced process. The company mines iron

ore and limestore; makes its own coke in batteries
of coke-ovens ; uses the coke and limestone to smelt
the ore in blast-furnaces to make iron; and
converts the molten iron to steel in the Bessemer
plant. Ingots of steel are then rolled in the company’s

mills to take thsic final shap: bzfore despatch to
customers.

The coking plant contains 64 Woodall-Duckham
Becker compound regensrative ovens, in two batteries,
with a total throughput of 10,007 tons (10,160 tonnes)
of coal psr week. The remainder of the plant
consists of coal-handling, . stooking and blending
systems, chemical rocovery plant and a benzole
reflaery. Coal. supplies are deawn from the Cum-
berland coalfiglds. and. blended with further supplies
from Durbam and South Wales, the high volatile
content of the local coals being tempsred by the
lower content of the others to produce a strong coke
most suitable for blast-furnaces. Coalis taken to the
blending bunkers, and from there eithar to the coal
stockyard or to the crushing plant. The crushers
reduce the raw mixed coal to 85 per cent below }in.
(3.2 mm), the most suitable size for carbonization,

(Continued from page 42 )

spring action of these coaches will be such that it is
expected to do away with the lateral listing and
the bumping usually experienced while travelling,
The internal fittings in these carriages will be more or
less on fines similar to those on the current Model
407 excepting for such changes as may be necessary.
With the completion of a hundred coaches of the
integral type it is likely the internal fittings on further
coaches may be modified in the light of experience
gathered on the first hundred.

Apart from its contribution to the modernisation of
third class travel in India, HAL’s railcoach manufac-
turing project has helped the country save much
nceded foreign exchange. In the construction of the
present conventional type of coaches, more than 95%,
of the materials and fittings used are of indigenous
origin. Even wheels are obuained locally. The only
major item which is still being imported is the under-

frame. With the complete manufactnre within the
factory with cent per cent Indian material of the
integral coaches within the next few years, the
factory’s dependance on foreign imports is expected 10

disappear altogether.

For the time being the existing model 407 will
continue to be produced simultaneously but their
number will progressively decrease with the increase in
the production of the integral type of coaches.

The factory has also currently in hand the produc-
tion of 60 military coaches of an improved design

and a number of these coaches have already been
handed over to the Railways,

As part of its future plans,

hand the production of
coaches.

the factory may take in
Electric multiple unit

e s
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hed coal up
belt conveyor system takes the crus |
::dt;e main service bunker. There is a necham;:g
coal stockyard capable of holding 15,000 tons (15,
tonnes) of blended eoal. .

- o
two betteries of coke ovens are scparal
bywﬂ:i:e::lleodbunkﬁ, the same machines service
both. The ovens are 41 fi loag X 13 ﬂhlg.h
(12.5 « 3.96 m) with an_average width of 16 in
(406 mm) tapering 2 in (51 m fn;:‘:l: c‘«; ss e to
machine side: they bold appro .
?::.130 kg) of creshed: volif each: _Bn(;‘v_‘,pnt.h»oven
is discharged iy retation,” fhis schedole enabling the
Wu catate ‘U the battery to be maintained evenly.
The heating flucs of the ovens are fired by coke-oven
gas, the temperature being maintained at 1.320. c}eg
C !;y pyrometric control. The average carpomzmg
time of each coal charge is 16} hr.  After discharge,
the coke is quenched and then returned to a wharf for
drying. Rubber beits convey it toa coke screening

station from which coke over 1} in (32 mm) goes

direct to blast-furnace bunkers. The m!dersize t_:oke
is crushed further for use as a fuel in tlfe sinter
plant and for mixing with the coal charged into the
ovens.

i -turbine-
Gas is drawn from the ovens by steam-tur
driven exhausters and cooled to condense the tar and

1

Dipping fishplates in oil bath.

THE INDIAN RAILWAY ENGINEER : 45

moisture. The moisture condenses as ammonia
liquor and distilled, the ammonia returned to the gas
stream, and then passed through dilute sulphuric acid
to form ammonium sulphate. After further cooling
the gas is scrubbed with creosote which absocbs the

" benzole. Distillation of the creosote separates the

benzoie and the creosote is cooled and returned to the
scrubbers. On leaving the scrubbers, the gas is
collected in a 3m-ft* (84,950-m¥) holder whence it is
distributed to consuming points. The coke-oven
gas production is some 15m ft* (424,750 m?)/day.
Approx 12m ft3 (339,800 m?®) are consumed by the
works for oven heating, steam-raising, and metal-
lurgical purposes, the rest being available to the local
gas grid and nearby industrial units, The crude
coal tar is refined in a Wilton still at the rate of 450
tons (457 tonnes) per week; crude benzole is refined
to produce various grades of benzene toluene and
xylene and related products.

Cumberland iron ore is mined 5 miles (8 km)
south-cast of Whitchaven by the Beckermet Mining
Co., Ltd,, a subsidiary of The United Steel Com-
panies and one of the two remaining mining com-
panies operating on the concealed hematite ore field
in this locality. The shafts are situated at Beckermet
and Haile Moor, which together yield about 2,500
tons (2,540 tonnes) of ore per week. The quality of
this ore is high, averaging 47 per cent Fe, 15 per
cent SiO,, 3 per cent CaO, 0.5 percent S, and 0.01
percent P, For some years, however, the supply of
Cumberland hematite iron ore has not bzen enough
to satisfy requirements and similar ores have been
imported from Scandinavia, southern Spain, and
North Africa. These ores are of a quality com-
parable to indigenous supplies in iron and phosphorus
content. Manganese and manganiferous ores for the
production of ferro-manganese and spiegel also
arrive from India, West and South Africa, and
Russia.

After weighing, the ores are taken by belt conveyors
to the crushing plant where they are reduced to 3 in
(76 mm) max. Following this, screens separate the
material below } in or { in (10 or 13 mm) as
required; this then passes to the sintering plant.
The screening plant also provides for the separation of
a proportion of the ore between 1} inand §in (32
and 13 mm) for useas “bedding” in the sintering
process. The oversize ore leaving the final screening
stage is directed either to the stockyard or to the

blast-furnaces by a 50-ton (50,800-kg) transfer
car.
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The sintering plant consists of a 3-pan Greenawalt

installation with a capacity of 900 tons (914 tonnes) of .

sinter per day. Undersized ore from the screening
plant, flue dust, undersized sinter screenings, and coke
breeze are fed to a mixer where water is added from
a spray. The mixture is delivered to the top of the
plant together with a supply of *bedding” from the
screening plant.  After ignition from a gas-fired hood
the sintering action, maintained by a strong suction,
proceeds progressively throughout the depth of the
pan; when sintering is complete, the pan is inverted
to allow the sintered mass to fall into a hopper
below. The sinteris screened to remove undersized
material and then drops onto aconveyor belt on
which it is sprayed with water. The conveyor feeds
the sinter to a stockpile from which it is taken to the
furnaces by the transfer car.

The Workington blast-furnacs plant consists of
three furnaces with hearth dia of 20 ft. 16 ft. 6 in. and
15 ft. 9in. (6,100, 5,030 and 4,800 mm.). The two
larger furnaces produce approx 1,000 tons (1,016
tonnes) of hematite per day and the third furnace is
normally engaged on the production of ferro-
manganese or spiegel. The largest furnace is equipped
with a McKee distributor and the other two are fed
by bucket hoist. All charging gears are interlocked
and electrically operated. Air for each furnace is
heated by three hot-blast stoves. The air blast is
maintained at about 1,400 deg F (760 deg C) on the
hematite iron furnaces and 1,800 deg F (982 deg C)
on the ferro-manganese furnaces. The hematite iron
furnaces are tapped at approx S-hourly intervals on a
strict schedule to ensure a uniform supply of iron to
the steelworks. The ferro-manganese furnace is tapped
on a similar schedule. About 100 tons (102 tonnes) of
iron are produced per cast and conveyed in 50-ton

(50,800-kg) ladles to the mixer in the
shop.

Bessemer

Ferro-manganese is taken direct to the pig-caster for
casting into slabs. This machine is a twin-stand
machine with a capacity of 100 tons (102 tonnes)’hr.
The slabs produced weigh approximately 80 Ib
(36.3 kg). The machine comes fully into use at

weekends, or at other times when the steelworks do
not require the molten iron.

Blast-furnace  gas  production s 140m fis
(4m m®)/day, and all this has to be freed from its
dust content, which in the case of gas from the
ferro-manganese furnace is relatively high. This is
done by washing with water in towers, followed by
passage thiough high-speed disintegrators. A final

Rail passing through roller siraightener.

dust content of 0.04 grain/ft* (0.09 gram/m?®) is

_obtained. Part of this gas goes to the hot-blast

stoves for heating the air blast while the remainder
goes to the boiler plant for steam-raising for
blast and power generation, and to the steelworks
furnaces.

The central boiler plant consists of four modern
Stirling water-tube boilers each with a maximum
continuous rating of 100,000 Ib (45,360 kg)/hr of steam
at 400 Ib/in? (28 kg/cm?) and 700 deg F (371 deg C).
Coke-oven gas and liquid fuel can be used to
supplement or replace blast-furnace gas. There are
four blowers for the blast-furnaces, the first of
which, installed in 1956, isa BTH blower capable of
blowing 62,000 ft* (1,760 m3)/min at (8 Ib/in?®
(1.3 kg/cm?®). Other units are two blowers rated at
45,000 ft® (1,270 m®)/min at 15 Ib/in* (1.1 kg/cm?),
while there is a standby unit of 35,000 ft* (991m?)/min
capacity at 13 Ib/in® (0.9 kg/cm?).

The steelmaking units at Workington are two 25-ton
(25,400-kg) acid Bessemer converters and one 20-ton
(20,320-kg) electric arc furnace. Acid Bessemer steel
represents the greater part of the production, some
5,000-6,000 tons (5,080-6,100 tonnes) of steel being
made each week in the two converters. The arc
furnace is used to supplement the Bessemer plant

and also to make certain special qualities of high-grade
steel.

The range and sizes of products of the rail mill
are rails from 45 to 110 Ibjyd (22.3 to 54.6 kg/m),
fish and bearing plate bars, sleeper plates from 11} in
to 14in (291 to 356 mm) in width, and billets and
slabs from 40 to 145 Ib/yd (19.8t0 71.9 kg/m),
together with certain rail and sheet bar sections in

July 1958 THE INDIAN RAILWAY ENGINEER 47

high manganese steel. About 150,000 tons, (152,410
tonnes) of rails are produced annually.

The fishplate mill is a 3-stand, 3-high, 18-in
(457-mm) mill, consisting of first roughing second
roughing and finishing stands, driven by a 1,200-h. p.
steam engine. Extensively modernized last year, the
fishplate mill is equipped with a reheating furnace
capable of 50 tons (50,800 kg)/he throughput for the
heating of 2}-5-in (63.5-127-mm) billets and blooms
required for the production of a wide range .of
fishplate bar sections, bearingplate sections, spring
bars, rounds and other sections. After hot sawing to
length, the bars are fed on to cooling banks from
which they go to be finished. The mill’s output is
approx. 11,400 tons (11,583 tonnes)/annum.

The cail-finishing plant consists of a 50-in
(1,270-mm) roller straightening machine, four rail
drilling and ending machines, and ceru.lin gag-
straightening machines. Here, rails are stralght?ned,
inspected, cut to length, drilled in the two pairs of
machines and passed outside for customer’s final

inspection in the loading bays. Those for U. K.
railways are loaded direct on to bolster wagoas for
immediate despatch while rails for overseas destina-
tions are transferred to Workington Dock along the
company’s own line.

Although, in terms of tonnage, rail production is
by far the most important activity of the Workington
Iron & Steel Co., other permanent way materials
ar:z also manufactured on a substantial scale. Steel
sleeper bars are rolled either flat or trough-shaped

-according to the typs of slesper besing manu-

factured. After cooling they are transferred to the
sleeper plant where they are cut into plates of the
desired length. The plates now pass slowly on a
conveyor system through a heating furnace, attaining
a surface temperature of 850 to 900 deg C. Holes
for the rail fastening are then punched into the plates
under a hydraulically operated press. This operation is
immediately followed by pressing to shape in a second
similarly operated press. The output of the plant is
between 25,000 and 30,000 tons (25,400 to 30,480
tonnes) of sleepers annually.

MINING COAL BY WATER POWER

Hydraulic mining trials, in which powerful jets of
water will be used in place of drills and explosives to
break down coal from the face, are to be started ina
Welsh mine at the end of this year.

Making this announcement in London, the
National Coal Board says that in this process coal is
extracted by the power of high-velocity water jets
directed at the seam from a powerful hose. When
the coal is broken down, the water jet is used again
to clear the floor of the working place and drive the
coal along to the collection points.

« There is no explosive danger with water power,
and—apart from the pumping plant—the equipment
used for getting the coal is quite simple ', the Board
states.

Experiments in the hydraulic transport of coal are
already being carried out at two other British mines—
one is Scotland and the other in England. At one,
coal isbeing pumped up a vertical shalft, and at
the other lump coal is hauled through a 1,000 ft, long
pipe on the surface.

The Board says that the main object of these two
experiments 1s to develop more efficient methods of
pumping and transferring coal into the pipeline
without losing pressure. “The new mining project

could be adapted for the hydraulic haulage system to
replace the existing conveyors if the trials prove
successful”’, it adds.

Hydraulic mining is practised in New Zealand and
gives a high rate of output. The equipment is easy
to operate and move. Although a considerable
amount of power is required to supply high-pressure
water this can be generated on the surface, where the
plant is accessible and does not require expensive
housing or flame proof electrical equipment.

* * *
* % * % * %

STEEL PLANT FOR EGYPT

Egypt joined the world’s steel producing countries
when President Nasser inaugurated on July 28 a West

German-built steel factory at Hellwan, about 20 miles
from Cairo.

The steel works has a capacity of 235,000 tons a
year.

In an impromptu speech, President Nasser hailed
the establishment of an Egyptian steel industry as
‘“the realization of a long-cherished dream ™, and

said it would not only serve Egypt and Syria but the
entire Arab world.
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New Diesel-Electric Locomotives

HE order for 100 diesel-electric locomotives of
T 1800 HP which the Railway Board has placed
with ALCO Products, Inc., New York, N. Y.,

has beea reported in earfier issues of this publication.
‘The first lot of ives is to be supplied during
the fourth quarter of 1957 and the balance will be

shipped to India during the second half of 1958 In
recording this order, we

of the clectrification, the g ic-
will be used to alleviate traffic problenss ;
gested areas of the sub-continent.

The South-eastern Railway will begr the brunt of the
traffic created by the erection of three pew steel mills,

for the Indian Railways

third steel plant, located at 8 om the main
line of the Eastern Railway but it also will draw most
of its supplies of iron ore and limestone from areas
served by the South-eastern Railway. However, the
Eastern Railway is meeting constantly rising traffic
density on the line to Moghal Sarai and 20 of the
ALCO units will be Put into service on that soction,

operating out of Gaya, to assist in speeding up the
heavy coal traffic.

The diesel-electric locomotive serves ideally in
eliminating traffic congestion due to the outstanding
flexibility of the unit. The modern diesel-electric
locomotive delivers constant horse-power at all spoeds,
while the horse-power output of a conventional steam
locomotive is quite smalj at low speeds and rises as

increases. Ay a result, the modern
diesel-electric can haul

Another favorable characteristic of the diesel-
electric locomotiv

Love, equally importan;, js its rapid
turn-around time.  Afier delivering a train at a given
point of the system, the diegel locomotive is

. July 1958

DL-500 locomotives built by ALCO Products, Inc. for the Railway Board of India.
" Owesfthe ALCQ “World” DL- :
Owa.af; the ALLQ “World |
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ALCO-designed bogie, or truck, for the “World’ locomotive. These are designed to provide the best riding
qualities on poor or light-weight track.

immediately available for coupling to another train
and for continuing work twenty-four hours of the day.
The steam locomotive, by contrast, will need to take
time out at terminals for running maintenance at the
running shed and for cleaning of the fires. Also,
while enroute, the average steam locomotive is

required to stop at intervals of 40 to S0 miles in order
to take on fresh water and fuel.

The diesel locomotive does not require watering
except for the occasional few gallons which may
cvaporate from the cooling system of the diesel
engine, and its large fuel tank and high efficiency
enables it to operate over a distance of 800 to 1,000
miles without taking on new diesel oil. Heavy over-
hauls on diesel locomotives are likewise performed
at longer intervals than for steam locomotives, and

the time required to carry out such repairs is greatly
reduced.

All these properties make the diesel locomotive
available for actual transport use over a far greater
period than the steam locomotive. Experience has
shown that the availability of the diesel loco-
motive can easily be maintained at 90%, while a
considerable effort is required to achieve 509 with
steam locomotives. The greater availability enables
the diesel locomotive 10 averge over 10,000 miles per
month hauling trains, while the average for steam
locomotives in India currently is around 3,000 miles
per month. It is generally found that a modern main
line diesel-electric locomotive will perform the same
work as 2 or 2.5 steam locomotives.

The high overall efficiency of the diesel locomotive
makes it an economic unit to operate. A modern

( Continued on page 51 )

unit, such as the ALCO locomotive purchased
by the Railway Board, will easily attain an efficiency
of 28%, measured at the wheel rims, as against an
average efficiency of 5% maximum for steam locomo-
tives. The advantage in fuel economy of the diesel-
electric locomotive may not be a significant factor on
railways serving the coal fields, as [ndian coal is
favorably priced. However, freight rates on coal
have risen considerably in recent years and the diesel
locomotive will show a distinct savings in fuel costs
in areas away from the coal fields, such as in central
and southern India. Other substantial savings are
found in the lower maintenance cost of the diesel-
electric locomotive. These savings in repair costs
are due primarily to the absence of steam locomo-
tive boiler repairs.

The collaboration agreement which the Railway
Board has entered into with ALCO Products, Inc.,
also covers for the training of railway personnel on
the part of ALCO, and engineering assistance in the
design and layout of maintenance facilities. The study
of the latter facilities, in cooperation with the manu-
facturer’s engineers, has already been completed and
running repair sheds are under construction at Gaya
on the Eastern Railway and at Anara on the South-
eastern Railway. Some items of maintenance
equipment are being imported from the U. S. A.

For the advance training of personnel, the
Eastern and the South-castern Railways have each
sent a group of eight men to the U. S. A. for training
at builder’s plant and for observation of maintenance
practices on some of the U. §. railways. The
manufacturer operates a special Locomotive School in
which crews from all over the world are given courses
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Design and Erection of Overhead Equipmen
For Main-Line Electri
By

THE INDIAN RAILWAY ENGINEER

British Insulated Callender’s Cables Ltd., Bombay

PRELIMINARY INFORMATION

HEN it is decided to equip sections of a Rail-
v V way for operation by electric traction, it is

first necessary to consider the system to be

" used. For urban schemes with dense passenger traffic

low voltage D. C. with feed to the trains by conduct‘or
rails has been favoured in the past, whereas for main-
line electrification of both passenger and freight traffic
it is more usual to feed by overhead equipment a't a
nominal veltage of 1,500 or 3,000 volts D. C or high
voltage A. C. The latter is being increasingly used
nowadays at the industrial frequency of 50 or 60 cycles
per second at 25 kv.

Having decided the voltage, convenient sites f‘or
sub-stations are determined, and the operating
department supplies information concerning the sgac—
ing and weight of trains required. Itis then possible
to determine the copper section required to ensure that
at no point of the system will the voltage drop be
excessive. In this calculation, account must be taken
of wear on the contact wire which may have reduced
its area over a number of years.

In large clectrification schemes carried out in India

and many other countries, the British Insulated Callen-
der’s Cables Group have provided the overhead
equipment designs, surveyed the tracks, prepared
layouts, supplied and installed the equipment. A brief
description of such work fellows :

BASIC DESIGNS OF EQUIPMENT

The specified copper section is normally provided by
a copper contact wire and copper catenary or copper
may be replaced by a copper alloy. The lightest
contact wire normally recommended for a 25kV.
A. C. system is 0.166 sq. in. and the catenary consists
of a suitable stranded conductor. It is necessary to
know the range of temperature and the wind condi-
tions under which the equipment will have to operate,
and in cold climates ice formation on the wires and
structures has to be taken into account.

For large temperature ranges, and when high speeds
require an extremely level contact wire, it is often
necessary to keep a constant tension in the catenary
and contact wire by means of balance weights. In
other cases it may be practicable to fix the terminations
of the equipment and provide a level contact wire at
normal temperature. Thus the tension will increase

( Continued from page 50 )

on the maintenance and operation of the ALCO
locomotive. Training periods in the U. S. A. last
about three to four months. Other groups yvnll follow
the first two sentto the U.S. A. and it is expe.cted
that a total of about forty men will have l?ecn trained
by the time the 100 locomotives are in service.

Training in the U. S. A. is supplemented by
instruction imparted in India by ALCO engineers
sent out for the purpose and by Railway engineers
previously trained in the U.S. A. The manufacturer
will send three experienced engineers to India for the
instruction of Railway personnel.

The diesel-electric locomotive has been subject to
intense development and considerable improvement

I 'SL .) \

over the past ten years, notably in the U. S. A,
so that it represents a highly reliable machine in its
modern form. The high operating efficiency and
excellent reliability have combined to make the diesel-
electric locomotive a strong economic factor in the
modernization of railways around the world.

In the U. S. A. over 909, of all steam locomotives
have been replaced by diesel-electric unit. Dieseliza-
tion has progressed in other countries, although at a
slower rate. Ttis not likely that full dieselization will
ever be contemplated in India where coal is abundant.
However, the Railway Board has decided to embark
upon a course of partial dieselization in order to
benefit of the advantages of this type power in areas
where the Indian Railway system will profit most. \

4 (:) t
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in cold weather causing the equipment to rise in the
centre of each span, and the tension will decrease in

hot weather causing the equipment to be lower in the
centre of each span.

Knowing the type of termination required, the wire
sizes, the climatic conditions and the maximum
permissible distance the contact wire may be blown to
the side of the track under severe windage conditions
without leaving the contact strips on the pantograph,
it is possible to prepare the basic designs of the equip-
ment. These normally show standard spans for
tangent and curved tracks, bridge and tunnel equip-
ment, together with detailed drawings of the fittings,
supporting steel work and foundations required. The
fittings which carry current are made of copper and in
areas where there is considerable atmospheric pollution
the fittings may all be of non-ferrous materials. In
lezv.s polluted areas certain ferrous fittings can be used
with a resalting veduction in cost. Nowadays it is
usual to use galvanized steel for the structures

.although painted steel is sometimes used, '

SURVEY OF THE TRACKS

Before detailed design of the equipment can com-
mence it is necessary to obtain an accurate layout plan
of the tracks. Often the only available drawings are old
and since their original production new drainage may,

have been put in, signal positions changed, tracks

slewed, points moved and crossing angles changed

during relaying. It will be appreciated that

: plansto a
larg.e scale _are required for complicated terminal
station and junction areas, whereas smaller scale plans

or simple diagrams are sufficient for th
€ open
between stations. Pen Toute

The Railway Civil Engineering Department can
usually produce plans of stations which can be brought
up-to-date. For the open route a common method of

producing plans is for a surveyor to measure the ‘
_ i tracks
from a datum mile post. All items of interest, such

as culverts, signals, bridges and liveside structores are

noted by the surveyor and his notes are used to

produce a suitable plan. Curvatare of the tracks ma
be taken by means of string-lines, the survey teamy
working along the tracks, take down particulars l"
all bridges and tunnels. If standard equipment can :e
used notes are made of clearances-and basic measure-
ments to allow the equipment to be allocated, but in
some cases a fully-detailed drawing of a i:ridge is
required in order to design new equipment,

A method becoming more popular for producing blam
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of difficult areas, where suitable information is not
readily available, is acrial photographic reconnaissance.
First a gang travels over the route painting drainage
covers, the toes of the points, outlines of buildings and
other features with light paint. The aeroplanes then
flies over the route at a constant predetermined height
and a series of overlapping photographs are taken.
Prints from these photographs are enlarged to whatever
scale is required. The distance along the track between
painted marks is measured by tape to give an accurate

check for scaling off distances between locations shown
on the prints,

Any alterations which may be required by the
operating department, such as lengthening of
platforms, repositioning of signals and alterations to
the tracks are decided on and entered on to the plans.
The layouts can then be prepared and the basic
designs can be adopted to suit particular locations.

PREPARATION OF LAYOUTS

The basic designs show maximum possible spans
between structures for tangent tracks and also a few
selected cutves. The engineer preparing a layout has
fo locate the structures to enable the equipment,
including section insulators, kauckles, etc., to be
supported and registered to provide good current
collection on the pantograph, whatever the tempera-
ture and wind may be within the specified limits.
He must use the least possible number of steel

supporting structures in order to reduce -costs as
much as possible.

When the height of the equipment has to be reduced
due to obstructions, such as overbridges or tunnels,
the spans may have to be reduced. It is also

essential that structures de not obstruct a driver’s view
of signals.

Once a provisional layout has been produced, it is
usual for a walk-out inspection to take place when
representatives of the various departments of the
Railway inspect structure locations on the ground.

Walk-out reports are agreed by all
the detailed design can start. y concerned and then

DETAILED DESIGN

At ea.ch structure location a cross-section of the
track is prepared, except on straightforward open
routes wl‘\ere the information normally shown on a
Cross-section can be entered on a data sheet. Vertical
loads due to the weight of equipment and the
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maximum horizontal loads due to radial pull stagger
and windage are assessed and added to the cross-
section drawing. This diagram is then handed to a
structural designer who allocates a standard structure
from the basic design range or designs a special
structure if necessary.

The cross-section shows the height of the equipment
above the track, thus whenever the height varies from
the standard it is necessary to make a profile of the
equipment before cross-sections are produced. Such
variations happen at many overbridges, tunnels,
stations and level crossings. Bridges and tunnels
vary considerably in shape and construction and on
lines, such as in Britain, where there are many such, a
design team may he engaged for a considerable time
on the special equipment arrangements.

It is essential that design goes ahead quickly as
steel strictures are on fairly long delivery, and also
orders have to be placed for fittings and conductors
long before they are required to ensure there are no
delays to the wiring programme. The lengths of
conductors for each tension length are calculated from
the layout plan and the drum is often marked with
the tension leagth details before it leaves the factory.
Form the layout plan and cross-sections the estimating

ineer can assess the quantities required for each
type of insulator and fitting.

MANUFAETURE AND STORAGE

Nowadays much steelwork for railway electrification
is galvanized and it is, therefore, desirable that the
structures should be fabricated in works which have a
galvanizing plant equipped to deal with the longest
members required. Many are over 30 feet in length,
and a few may be as long as 60 feet.

Solid grooved contact wire drawing is a specialized
technique for which only a few factories are
equipped. The stranded catenary is similar to that
used for other purposes, but is often made toa size,
and of a copper alloy, which is peculiar to railway
work. The BICC Group has over 40 years
expericace in the design and manufacture of con-
ductors and fittings for railway electrification.

Insulators are made by specialist manufacturers, who
have a particular difficult problem in designing
insulators suitable for 25 kV. operation on lines
which may carry steam locomotives with consequent
pollution.

To ensure smooth and steady progress once con-
struction work begins, it is necessary to have an
adequate supply of all materials in Depots with good
rail and road access. To construct and stock such
stores with concrete rafts for the heavy cable drums,
open storage space for steelwork, covered stores for
cement, fittings and insulators, workshops, offices and
ample siding space for the special construction trains
require careful planning.

INSTALLATION OF FOUNDATIONS
AND STRUCTURES

The method of working and the amount of
mechanized equipment used depends on the time of

_occupation of the track permitted by the Railway

Operating Department and the availability aad cost of
labour. If adequate labour is available the customary
method of working is to excavate for the rectangular
foundations by hand with picks and shovels in
normal ground and with the additional aid of
compressed air tools in rocky ground. Foundation
matzrials may be delivered to each site by train and
the concrete mixed by  hand—mechanized concrete
mixers on railway wagons being used for the bigger
foundations.

In foundations on the open line a central core-hole
may be provided, the steel mast lifted into the core-
hole by thecrane in a steelwork coastruction train,
and the mast held in position by wedges while the
core-hole is filled with grout. In other cases bolts
are embedded in the foundation and the structure has
a base suitable for fastening to the bots.

Where labour is expensive or in short supply and
when daily track possessions of 4 or 5 hours are

Pouring concrete into a hand-excavated foundation from
mechanical mixers mounted on a train
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A crane lifting a galvanised mast into position for
clamping in a ground frame.

provided, an economical method isto use an earth
auger and special concreting train. A rail-mounted
carth auger, on a special frame which allows
considerable movement and tilting to position the
auger very accurately, drills a cylindrical hole—
incidentally a cylindrical foundation requires less
concrete than a rectangular foundation having
similar properties. This is followed by a steelwork
train, the crane of which places a mast in the correct
position in a special frame. A third train carries the
concrete  materials, concrete mixers and special
discharge apparatus for placing the concrete in the
foundations. A  diesel generator van provides
electricity to drive the mixers, discharge apparatus
and lights for night working, water for the
mixers and compressed air for vibrators and other
tool. Foundations can be completed and masts
erected alongside a mile of single track ina four-
hour block, but hand-dug foundations are still

required when drairs, running sand or rock are
encountered. )

WIRING

Running out of wire cannot commence until all
structures in a tension length have been completed—so

it is of little use to erect all simple structures and
leave the anchor masts and other more complicated
structures till later. First the cantilevers are made
up and erected on the masts, small-patt steelwork is
fitted to bridges and tunnels and rollers fixed in
place. A customary construction method is to pull
outthe catenary from its drum mounted on a reel
wagon in the locomotive hauled wiring train. The
crew pass the catenary over rollers at each structure
and it is pulled up to a calculated tension.

A specially equipped wiring train in use for running
out contact wire.

The wiring gang then put up the droppers which sup-
port the contact wire from the catenary. These are
made-up in advance according to a table which shows
the correct lengths and spacing for varying spans and
varying distances between the catenary and contact wire.
The contact wire is thea pulled out, clipped into posi-
tion and pulled up to its correct tension. Highly skilled
linesmen then go over the line to check the height,
stagger and gradient of the contact wire, to ensure
wires are at the correct relative levels at knuckling

points, to cut-in section insulators and to connect up
feeders.

EARTHING, BONDING AND SWITCHING

To ensure that the circuit-breakers come out
quickly if an insulator failsit is normal to provide
an earth connection from each structure. Where
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there is track-circuiting an earth wire connected to
each structure may be provided along the route. A
more usual method is to instal a structure to rail
bond from the base of the mast to th.e nearest
running rail carrying the return current. This may be
a steel or copper bond bolted or welded to the.mast
just above the top of the foundation. When it has
been installed the top of the foundation is capped
to ensure rainwater runs off it, and often a pro-
tective coating of special paint is put on -thg base
of the mast. To provide a good return circuit it may
be necessary to coanect with copper bonds, rail
joints and points and crossings.

The overhead lines are divided up into electrical

sections so that traffic can continue to operate over
most sections whilst others are earthed for mainteaance
or correction of a fault. Thus in the feeders and at
other sectioning points there are switching arrange-
ments, which are normally designed and erected along
with the overhead equipment, although some of the
switches, especially if remotely controlled, may be

provided by specialist switchgear manufacturers.

When the linesmen have completed all their
adjustment, it is usual to carry out mechanical checks
with a steam locomotive hauled pantograph train, and
electrical tests to ensure that the standard of insula-
tion is correct.

While the overhead equipment construction is
proceeding, work is also going ahead on the
transmission lines or cables required to supply power
to the traction sub-stations from the electricity supply
system. Other work is being carried out on
telecommunication cables alongside the route to be
electrified. After all these tests have bren conducted
to the satisfaction of the Railway Engineers the line
is handed over and the first electric trains make use
ofit. In some cases the Contractors may retain a
small organization on site for a Guarantee Period
after handing over. During that period they may
train the Railway maintenance gangs who will later
look after the equipment.

ARC WELDING SAFETY DEVICES

A new range of low voltage safety devices, for use
with arc welding plants, has been recently interuced
by Quasi-Arc Limited, the world famous suppliers of
arc welding equipment.

It is possible to receive electric shock frqm
accidental contact with live parts of welding equip-
ment such as electrode holders. The effect, um"ler
normal conditions, is not serious but when wor'kmg
at a height, in cramped spaces or in wet surro.undmg«.s,
it could be hazardous. A device to obviate this
risk, when using A. C. current in these conditions, has
for long been advocated.

The functions of the new devices are to reduce the
relatively high open circuit voltage to a safe valu.e
when the operator breaks the arc and to returnvlt
to normal striking voltage when the electrode again
comes into contact with the workpiece.

A low voltage safety device, however, should not
be detrimental to welding performance or to the
natural characteristics of the welding set. If it make.s
arc striking difficult, or it is so sensitive that it
operates with fluctuations of the arc, an operator may
be tempted to discard the eantire arrangement. 'l:hese
two problems have been solved in the new Quasi-Arc
devices.

Three versions of the new device have been
produced :(—

(i) Type SD. 350—for use with single operator

A. C. sets with an open circuit voltage
range of 80-100 and a maximum output of
350 amp.

(ii) Type SD. 450—similar to the SD. 350 bumt
suitable for use with sets capable of giving
currents up to 450 amps.

(iii) Type SD. 450M—specially designed for use
with the regulators of multi-operator A. C.
sets of 350 amp. and 450 amp. capacity.

The principle of operation of the three devices is
identical and none of them interferes with the welding
operation. They effectively reduce the open circuit
voltage from 80 or 100 to 30 volts. The speed of
response when striking an arc is such that even an
experienced welder cannot detect the presence of the
device. At the same time normal fluctuations of
the arc do not cause the device to operate since the
circuit incorporates a present time delay. Correct
operation of the device is indicated by a small low volt-
age neon lamp which is illuminated when the set is on
open circuit at the reduced voltage. The lamp is extin-
guished when welding is in progress or should a failure
occur in the device when the set is on open circuit.

Quasi-Arc  Limited of Bilston, England, are
represented in India by an associated company, Indian
Oxygen Limited, who not oaly supply all Quasi-Arc
equipment but also manufacture a comprehensive
range of Quasi-Arc welding electrodes.
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Economy in Permanent Way Maintenance

From A Technical Correspondent

HE considerable cost involved in the continuous
maintenance of railway tracks, which is an
important factor in the safety of rail transport,

has induced the Federal German Railways to mechanise
construction and maintenance work on permanent
ways. Various large units are already in operation
and have resulted in important savings. Among
others, a large number of railcars of the type illustrated
below have been put into service and have proved to
be most economical in use on maintenance work, ever
since they were first introduced.

These vehicles are used for the speedy transport of
crews, constructional machinery and equipment, fuel,
rails, sleepers and other materials on the site.

The Ganger’s Railcar R 11 is always ready to start.
Rails, points, masts etc. are easily loaded and unloaded
with the crane without danger to the crew. The lifting
and lowering movements of this crane are directed by
the engine of the vehicle. Even in case of accidents
etc. this vehicle renders valuable services as first aid.

ey

The ‘rajicars are powered by a robust, air-cooled
Deutz_giPsel engine of 72 h.p., driving through a
four-speed gearbox with forward and reverse drive.
The breaks are generously dimensioned. The drive is
transmitted to both axles, so that even under the worst
weather conditions the railcar can take in its stride the
steepest gradients encountered in railway practice. To

protect the driver against bad weather, an enclosed
cabin is provided.

The illustrgtion shows the railcar made by Robel &

Co., of Munich, Germany, manufacturers of special
equipment for the railways. The Robel railcar
represents the latest product of many years of
experience in this field.

Because of the economy in operation of this railcar
and because of the considerable savings in time and
Ilabour which can be achieved through its use, several
railway organisations outside Germany have now
followed the example of the Federal German Railways
and have purchased railcars of this type.

The fish-plated rail-joint has always been one of the
chronic troubles of the permanent way and its
maintenance and care in Germany absorbed a dispro-
portionately large percentage of the total expenditure
on track maintenance. It was also found that a

considerable number of broken rails were due to the
holes at the rail-ends.

For a long time, means had been sought to eliminate
the weakness at the rail joint connection but none of
these attempts led to any satisfactory results.

Only the welded rail method led to a solution of this
problem. Much time passed however, between the
first experiments and the arrival of the throughout
welded rail but for some years now, welded rails have
been introduced in steadily increasing numbers on
concrete as well as wooden and iron sleepers and not

only on straight track-sections but also on curved
sections.

This left a solution to be found for a quick and
economical way of grinding-down the welded mail-joints,
i. e., theremoval of the surplus welding material which
occurs during welding. The industry concerned bas
developed various grinding machines for this pur-
pose.

The machine illustrated on page 58, which is built
by the well-known manufacturers of permanent-way
machines, Robel & Co., Munich 25, deserves to be mea-
tioned specially.  Patent applications for this machine
have been registered in a number of countries.

#& GANGER'S RAILCAR ROBEL I}

Indispensible for all track construction end meinte-
nance work in conveying mon and meteriels ot o
moments notice. Proved to be of decisive importence
to ehe German Federal Roilways and to many foreign
Railway Mmlnlmaﬂm. The lifting and lowering
movements of the crane ore directed by the engine of
the car; with this crane rails, points etc. cen easily
be loaded and unloaded without danger for the crew.

RAIL-HEAD
ADJUSTMENT-GRINDING MACHINE

Robel! 33 with petrol engine, or
Robel 35 electrically driven

For grinding welded rail joints or welded parts of flat
bottom rails. Grinds running surfaces, sides of the
roll head end rounded parts of the head. The mounted
i fecler device ensures completely even grinding without

. checking with a stroight-edge, and prevents over-
grinding. : .

ROBEL & CO.

Founded 1901t
MUNICH 25 - GERMANY

Special Plant for the manufacture of Machines, Tools and Vehicles
for Track Construction and Track Maintenance, Machines and equip-
ment for Sleeper-Workshops, and

Machines and equipment for Rail Workshops.
Representatives in India :

Messrs. A. C. 1., ASSOCIATED CORP. OF INDUSTRIES, (INDIA) PRIVATE LTD.

P. O. BOX 46A, BOMBAY
Branches at Madras, Calcutta and New Dethi
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The machine is supplied, driven either by a petrol
engine or by an electric motor. One of the particular
advantages of this model is a device which indicates
the grinding depth. This indicator device shows,
greatly magnified, any deviation from the imend.cd
level, on a disc. This device eliminates the necessity
of having to lift the machine off, once or even several
times, during operations in order to check the progress
of grinding by means of a ruler.

The distance between the two running wheels has
been kept large, in order to achieve Jong and exactly
level grinding areas. The motor of the machine hag an
auxiliary power take-off, which serves to drive a flexible
shaft to which a grinding wheel can be attached with
which particularly hard welds can be initially ground
and with which point frogs etc. can be machined.

This new model will give good service, not only to
railway undertakings but also to those branches. of
industry which are engaged in the production of points
and crossings.

METHODS OF CHEMICAL ANALYSIS OF IRON ORE

India is a major world supplier of iron ore and
large quantities are regularly exported from various
Indian ports. These exports are expected to further
mount up,, with the canalisation of exports through
the StatolTrading Corporation of India (Private)
L. Wity the setting up of more steel plants in
the publl¥ sector, India’s consumption of iron ore
will increase considerably. The prices paid to the
mineowners for iron ore are directly linked with the
contents  of iron, phosphorus etc, The Indian
Standards Institution feeling, that a standard for the
methods of chemical analysis of iron ore, will be
extremely helpful in co-ordinating the methods followed
by the public analysts engaged in analysing the export
consignments and the laboratories attached to the
steel plants, has brought out a draft Indian Standard
Methods of Chemical Analysis of Iron Ore {Doc:
SMDC 2 (66).)

The methods of analysis prescribed in this standard
have been prepared with a view that they shall be
useful as reference methods, Due consideration has
been given in the preparation of this standard to the
facilities available in the country for such analysis.

This standard specifies the methods for the deter-
mination of moisture,  silica, iron, alumina,
phosphorus, sulphur, titanium, manganese, calcium
oxide, magnesium oxide, ferrous oxide, vanadium and
combined water. For export purposes, the deter-
minations of lead, copper, arsenic and zinc are

sometimes required. Methods for these have also been
prescribed.

Modifications of the procedures for the determina-
tion of various constituents have been prescribed
taking into account the variations in the chemical
composition as commonly found. No account has
been taken of the unusual presence of a constituent like
chrominum which may be rarely found in iron ore.

Comments on the draft standard are invited from
interested persons by 20 September 1958 and copies of
the draft standard are available free on request.

[ ] | ] L ]
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METAL TUBE PLANT IN INDIA

It is understood that a Bombay firm proposes to
establish a factory for the production of non-ferrous
metal tubes. The necessary licence has already been
obtained, and negotiations are under way for the
purchase of the main press angd auxiliary machines for
the extrusion plant,

Although the cost of (he plant is estimated to be

}ls. 12.50 lakhs, the company has been granted an
import licence for only Rs. 4.5lakhs. The promoters,
Devidayal (Sales) Private Lid., h
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Morganite Carbon Current Collectors for
Electric Tram and Railway Bows and Pantographs

and railway bows and pantographs has been

HE use of carbon as a current collector on tram
T gradually developed in Europe over the last 30

years.

From the outset The Morgan Crucible Company
Limited has devoted its attention to the ;rlgblept\hof
i ly in this field with a

t collection and was ear
::rr;e:arbon material for use on tram pantographs.
Gradually the use of carbon spread to the more
onerous applications of current collectots for electric

railway traction.

Morganite Collector carbons have. !:een adohptedb:s);
several European Railway authorities as tbl:m s
means to deal with the very cf)mplex gro e of
electrical current collection at high spee sBased >
relatively light, overhcad copper wire. ased_on
their experience during the last thirty yea ,s he
Morgan Crucible Co. Ltd, ha§ dechOpe: mﬁr;ay
carbon grades for use on electric tram an

bows and pantographs.

N CURRENT
ADVANTAGES OF CARBO COLLECTORS

f wire wear owing

reatly reduced rate o .

® Atog the smoothness and polish produced t':y
the carbon collector as opposed to the
roughness by the metal collectors.

i io interference—The earlier
@ Redu?::zri::smi‘i? lcarbon collector were
fnte lded chiefly as an aid to suppress
:'::iei?) interference, coincidit.lg as |_t ld|d
with the onset and expansion o:'g»;area:s;
communication (i. e., the y.ears 0 anc
onwards). This advantage IS Fhe rcomact
considerable improvement 0 ©C foct
stability between overha?c! wm?s¢=s and
collector. This contact sta.bnhty aln o
of the smoothness and polish develope
the wire with carbon.

his polishing of the wire .contacthsurf:::;(::
turn resulted in longer tife o!‘ ht t;a :: rhon
current collector compared wit
conventional metal collector.

3T

CARBON SECTION AND MATERIALS

Morganite pantograph carbons are available in a
variety of sections. Figs. 1 to4 show some of the
standard shapes. It is of interest to note that the
large sections are used exclusively for single piece
bows whereas smaller sections are used for lining

gt o83 e 3
o Jerka

M} 1286 Kg/melia Nateriad

~5f

PCt
Fig. 1.  fermerly s62/a

Weight 218 1fft @

Pods {325 kg/matre watarial
Gemdn

64

s4

i PC 18
Fig.2. formeily 562/c
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pans. These sections are available in cither Hard or
Metal Carbon.

The Hard Carbon is known as Link CY3T or
CY S:I‘A: (both wax impregnation but TA withstands
a higher temperature). These impregnations render

the carbon impervious to moisture. These materials
are available in lengths up to 36" (914 mm.).

The metal Carbon is called Link MY7D, (This
material is hard carbon incorporating lead).
Itis available in lengths up to 14° (355 mm), longer
lengths being made up of short picces  which can,
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however, be held in 2 common metal sheath. The

number of pieces per sheath should, however, not
exceed two.

RATE OF CARBON WEAR

The rate of wear of a pantograph carbon is directly
dependent on the total current to be collected and the

efficiency or stability of the contact between coliector
and wire.

To quote an instance of a D. C., 1500 volt railway,
the carbon—life per pan was about 50,000 miles
(80,000 km.) on coach unit trains fitted with Link
MY7D and half this value on the locomotives also
fited with Link MY7D. In this case the current
foading on the pans of the locomotives is a liule
more than twice that on the coach units. On the
locomotives the Link MY7D material is near the
limit of its capacity whereas on the coach units the
Link MY7D is well within its limit. A plain carbon
under similar conditions on the coach units would
give a life of about 40,000 miles (65,000 km.) compared
with 50,000 miles (80,000 km.) with Link MYTD.
On the locomotives the current to be collected would

be quite beyond the current carrying capacity of a
plain carbon,

For maximum life much depends on the distribution
of wear over the carbon and on the amount of wire
stagger. If the stagger is wide and very even then a
wear factor of 70°, may be achieved. (Wear factor =
volume of carbon worn—total volume of carbon)

A carbon current collector must at all times work
within its current—carrying capacity.

Greasing or oiling of carbon current collectors
should be definitely avoided because such lubricants
collect abrasive dust and cause abrasion and rapid
wear both of the carbon and the wire. In sandy areas
it is of very considerable importance to keep the
collector and wire quite clean 30 that the wire

develops a good polish ; ip fact, in all circumstances

if the wire does not develop a polish then the life ol
the carbon will be short,

Where a steam train service is inter-
electric service « sooting ™
encountered particularly at
Steam locomotive, If the a
is small or the electric serv

to clean off any soot before
then the effect of such soot

running with a;
of the wire may b
topping points of th
mount of * sooting ™ ;
ice is sufficiently frequen
it has time to build ug
ng will be negligible. |

\ ]
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i ice i in relation to the
the electric service is small in rel
bt::l:: e:ervncc then the large amouat of soot on the
:vire may cause an increase in the rate of wear of
the carbon collector.

lying carbon collectors to a raulw_ay
syst“:l::n w;‘igly ;tsu previously been operating WI;,:
metal collectors considerable carbon wear is u; be
expected if few carbon collectors are used, an "l
such a case only metalcarbon collector materia
should be used; plain carbon should not be used in
this case. If an immediate and complete changeol;r.er
is made from metal to carbon collectors then p t:,n
carbon or metal-carbon may be employed, as ma;rr he
determined by current loading on the coll.ector.. e
initial rate of wear will be consxd'erab‘lc in thl:d ca;e
but will rapidly improve as the wire is smooth , y
the carbon. When applying carbon co!lectors oal
line, metal smoothing collectors of cast iron ?r ste:
should not be used as a means of smoothing the

. surface of the wire; they may do considerable

damage to the wire and so not assist the running-in of
the carbon.

WIRE WEAR

Wire wear when using metal coliectors has always
been a cause of concern with railway operators.
Where carbon has been used as a current collector the
rate of wear has been of the order of .005" (. 125 mm.)
per year compared to .020° (.5 mm.) for a copper
collector.

OVERHEAD WIRE AND EQUIPMENT

hilst there is very little that the .carbon manufac-
tur?r can do to influence the fieslgn of overhead
equipment, the use of carbonis, as already stated,
very much dependent on the state and _type of
overhead gear. The average contact wire cross

Contact line suspension on the 1,500-Volts Paris—Le Mans line. (French State Railways)

Right: One of the weided and riveted
masts supporting the tensioning weights
for the contact line

Below: Detail of the overhead suspen-
sion gear

Fig. 5. [lllustration of twin wires with locating arms and also section wire tensioning post with
tension wzight and tension muitiplying gear.
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section is 100 sq. mm. With extra high voltage lines
20,000 volts, A. C., the single wire carries all the
contact current. At 1,500 volts D. C., twin wires are
used, together with D. C. supplementary feeders to
reduce voltage drop in the contact wire. The contact
wires are suspended from catenary cables and are
connected thereto with short dropper wires which are
adjusted to maintain the contact wire in a level position,

WIRE STAGGER

In order to maintain control over the height
adjustment of the wire, and to give lateral stability to
the wire against side winds, the wire is staggered in a
zig-zag fashion across the main centre line of the
track. This stagger is very beneficial with carbon

bows since it tends to equalise the wear of the carbon
over the length of the pan.

On the Netherland Railways this stagger amounts
t0 22° (550 mm.). This has been found to be a very
satisfactory value and results in a very good wear
factor of the carbon of about 70%. Most of the other
railways employ a stagger of only 12* (303 mm.).
This causes very rapid wear in the centre section of
the carbon and has the objection that it causes steep
steps or ridges on the carbon between the centre
section and the side sections. As a result of this,
the overall life of the carbon is very much reduced,
the centre section receiving all the wear and the end
sections hardly any.

o contve
of opan

Somv  uf -sag eyoteom Ivg-2ag oystem

It has been suggested to sevaral railways that if the
stagger on the wire cannot be increased, that the
centre line of the 12° (300 mm.) stagger be displaced
by 6” (150 mm.), on consecutive line sections on eithzr
side of the centre lines of the track. This would give
an overall stagger for any two ssctions of 247
(600 mm.). It would smooth out the carbon wear
and improve its life without increasing the mschanical

tension or side load on the supporting frames of the
overhead gear,

SUMMARY

Carbon-lined pantograph coliectors are employed
chiefly to reduce wire wear.

They reduce radio interference.

They also increase the collectors life and reduce
maintenance costs.

(Continued on page 63)
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1800 H.P. DIESEL-ELECTRIC LOCOMOTIVES
FOR INDIAN RAILWAYS

i agreement with ALCO Products, Inc., of

;‘:‘;/a:loﬁfeN. Y,U.S. A, for.the supply of
100 broad guage main-line diesel-electric locomotives,
having an output of 1800 HP to thc. genen_\tor. .Tl.le
first lot of 20 locomotives will be .dellve.red in Indxa_ in
1957 and the balance of 80 units will be supplied
during the second half of 1958.

IN March, 1957, the Government of India entered

ALCO Products, Inc., formerly the American
Locomotive Company, is a well known ﬁrn'n of
locomotive builders whose first pla'nt was established
at Schenectady, N.Y.,in 1848. Since that date .the
company has delivered in excess of 80,000 locomotives
to railways of the world. ALCQ was one of the
diesel-locomotive pionecr companics and its ﬁr‘st
commercial diesel-electric looomotm? was sold. in
1925. The diesel-electric locomotwes_ put into
service by the firm in the thirty years since elapsed
have passed the 8,000 mark, most of vyhnc!x were
built since the Second World War, when dieselization

began its upswing.

One of the noteworthy features of ALCQ’s qiesel-
electric locomotive manufacturing program lies in the
thoroughgoing standardization which the company
employs. ALCO's ten diﬂ'ereqt types of l.ocomotlves
make use of three different engine sizes, with outputs
of 900, 1800 and 2400 HP. Interchangeable parts

are used in all three diesel engines, the difference in
output being obtained by varying the number of
cylinders. The same braking equipment is available
in all units and electrical control components are
standardised as well. Only two sizes of traction motors
are used to cover the full spread in locomotive size.

In its locomotive roster ALCO differentiates
between the heavy'domestic type locomotives built for
use primarily on U. S. railroads, where the high rail
weight enables locomotives to run with axle loadings
up to 27.5 tons, and the lighter weight designs
intended for use abroad on systems where much
lighter rail is employed. The axle loading of the
latter units varies from 11 to 18.5 tons.

In addition to being called upon to meet the lower
weight limitation of railways outside of the American
continent, the company’s export units also are built
to fit within the international clearance diagram. A
further requirement which ALCO has aimed to meet
in its design is that the bogie design be conceived
to enable satisfactory riding even on track in indifferent
or poor condition. ’

The ALCO “ World ™ locomotive, which is the
type ordered by the Indian Governmant, is ALCO’s
representative design in the 1800 HP ¢lass for use in
railways outside of the U. S. A.

( Continued from page 62 }

. . ink
bon material available, hgrd carbon Lin
Ca(:,Y3T and CY3TA and Link MY7D metal

carbon.

The current-carrying capacity of metal carbon is
{wice that of hard carbon and the material is much
more resistant to wear.

For best results with any grade of carbon it is
necessary 1o maintain stable contact under all
conditions and to distribute the wear as nearly as
possible over all the carbon.

With carbon collectors, wear of collector and
wire is reduced with increased contact pressures; with
metal collectors wear is increased,

To maintain stable contact it is necessary to
maintain uniform pressure between carbon collector
and wire, providing ample pressure, keeping down
collector weight, avoiding windage effects, avoiding
mechanical oscillation on the pantograph and
maintaining pantograph springs at required tension.

For best results carbon must be used within jts
current carrying capacity.

Correctly used the carbon current collector is a
well established and economic accessory in electric
railways with overhead collection.

Carbon is not a magic wand to overcome shortcom-
ing in overhead equipment.
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DESCRIPTION OF THE LOCOMOTIVE

A view of the first of the locomotives bailt for [ndia
is shown elsewhere in this issue. Buffers and couplers
are not shown, as they will be applied in India.

With the minor modifications required by the Indian

Railways guage, the basic dimensions of the locomo-
tive are as follows :

Height (Roof) 12 9-1/2*

Height (Maximum) 13’ 1-3/4°

Width (Over Cab Handrails) 9 4

Length (Over Body) 55’ 7/8°

Length (Overall) 58 11

Weight on Driving Wheels 246,000 Lbs.

Weight on Total Locomotive 246,000 Lbs.
Supplies: Lubricating Oil :

Capacity 200 Gallons

Fuel Oil Capacity 1600 Gallons

Engine Cooling Water 260 Gallons

Sand 14 Cu. Ft.

The frame of the locomotive is built of steel seclions
efectrically welded and it consists of a main frame
made of two H section beams running the length of
the locomotive and two side frames of welded truss
construction. The nose of the locomotive is reinforced
specially to give additional protection to the engine
crew in case of a collision.

The main transverse members of the locomotives
carry the bogie pivot castings. The general arrange-
ment of the components is shown in the illustration
above, which is the longitudinal cross section of the
locomotive.

The major components identifiable are the following :

Diesel Engine
Main Generator
Exciter
Auxiliary Generator
Bogie
Electrical Control Compartment
Turbosupercharger
8. Oil Bath Type Air Intake Filters
1f. Traction Motor Blowers
13. Radiators
14. Radiator Fan
15. Radiator Fan Drive Magnetic Coupling
16. Lubricating Oil Cooler
17.  Lubricating Oil Filters
18. Lubricating Oit Strainer
21.  Main Reservoirs
22. Batteries
23. Fuel Tanks

32. Dynamic Braking Resistors (applied in some
locomotives)

NN h -
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POWER PLANT

The power plant consists of an ALCO Model 251-B
12 cylinder, 4 stroke turbo-supercharged diesel engine
of 1950 BHP at 1000 RPM. The engine is described
elsewhere in this issue and it is of ALCO Products
design and construction.

The engine is directly coupled to a General Electric
Model GT-581 main generator designed specifically for
traction purposes.

Thisis 2 10 pole shunt-wound DC generator with
commutation poles. It is a single bearing machine
with a gear case at the outboard end from which the
exciter, the auxiliary generator, aad the traction motor
blower for the front bogie motors are driven.

All the air brought into the engine room goes
through impingement type panel filters. The air
inducted into the engine goes through a bath type oil
filter which ensures dust free air and therefore
prolongs greatly the life of all ths wearing elements of
the engine.

The exciter is a GTA AC generator manufactured
also by the General Electric Company. The function
of this machine is to provide excitation current
and excitation control current as well as described
later.

’5“”‘1‘?‘"””*@%,&“‘4.« e -

Battery chargliy “swd’ éther suxiliary loads are
operated by a Geuneral Electric Model GY 27, 4 pole
commutating pole shunt-wound DC generator. The
whole assembly of main generator, auxiliary
generator, traction motor blower drive and exciter
can be removed at oance from the engine. This is
because it is hung from the engine frame without any
independent support on the locomotive. The type
of mounting has been traditional with ALCO for a
greai pumber of years.

The combination air compressor and vacuum
exhauster, and the radiator fan are driven mechanic-
ally from the diesel engine. Between the compressor
exhauster and the right angle drive gear for the
radiator fan, a magnetic coupling has been installed
for purposes that will be explained later.

Two of the first twenty locomotives for India will
be equipped with dynamic braking. The resistors
are located in their standard position, suspended
from the roof of the locomotive ahead of the diesel
engine.

RUNNING GEAR
The locomotive wheel arrangement is Co—Co.

The pivot pitch is 30/ 5* and the rigid wheel base of
each bogie 13/ 9",

The bogies, are of ALCO design, meant especially
to provide the best riding qualities on poor or’
light weight track.  The locomotive weight is carried
by large size bogie pins and transmitted to a
bogie bolster, which is a cast steel piece H shaped,
that sits astride the center motor. This bolster is
carried on two sets of leaf springs that rest on special
planks suspended by swing links from the cast steel
bogie frame. The bogie frame rests by long deflection
helical springs on equalizers which transmit the load
to the axle boxes. Timken Standard Roller bearings
are used, grease-lubricated and the axle box guides are
of manganese steel.

Following standard American practices, the traction
motors are nose supported snd rest on the axles by
large bronze bearings Jubricated by means of wick
type lubricators, single reduction spur gearing is used
and the gear ratio is 94 : 17, giving a maximum track
speed of 65 miles per hour.

This type of bogie design is typical of high speed
American practice, and has been employed in many
thousands of main line ALCO dijesel electric locomo-
tives built to this date.

Individual brake cylinders are used which apply
clasp type brakes using two shoes per wheel,

A 1600 U. S. gallons (1340 Imperial gallons)
capacity fuel tank is suspended from the locomotive
frame between the two bogies.

BRAKE SYSTEM

The locomotives are equipped with the Westing-
house 6 SLV-1 brake schedule. This provides for
straight air brakes for the locomotives and vacuum
brakes for the train actuated from a standard 6 SL
automatic brake valve on the engine main stand.
This brake equipment is also suitable for handling air
brake equipped traips by means of very small additions
to the equipment applied to the locomotives.

COOLING SYSTEM

Following ALCO standard practice, the diesel
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engine cooling isdone by a means of two large
radiators located near the roof in the rear part of the
locomotive.

The large radiator fan is driven from the diesel
engine through a magnetic coupling, the excitation
whereof is regulated by water temperature.

This system, which has been used by ALCO for a
great number of years, allows the fan speed to be
kept fairly constant throughout momentary flucteations
of engine speed. It does away with the troubles
normally associated with direct fan drives while
avoiding most of the complications associated with
electrically driven fans.

An alarm focated in the cooling water system
returns the engine idling and lights a warning light on

the driver’s control stand when the water temperature
reaches 195° F,

LUBRICATING OIL SYSTEM

The diesel engine is equipped with a gear type
lubricating oil pump driven from the crankshaft with a
maximum displacement of 314 U. §. gallons per
minute at full engine speed.

The lubricating oil from the engine is forced
through a battery of cotton waste packed filters, then
through a heat exchanger, where it is cooled by the
diesel engine cooling water, and finally through a
metallic strainer. After the strainer, it is returned
to the engine where it feeds the working parts at

pressure as explained in the article covering the diesel
engine.

The total capacity of the system is 200 gallons.
FUEL OIL SYSTEM

These locomotives have a capacity of 1600 U. S,
gallons of fuel oil (1340 gallons) in a single tank

located between the two bogies and suspended from
the mail frame.

An electrically driven pump forces fuel oil from this
tank through primary and secondary filters and feeds
the engine main headers from which the fuel is taken
by the individual Bosch type fuel pumps.

Excess fuel oil used 10 lubricate the moving parts of

the pumps and injectors is returned to the main tank
by means of drain lines,

CONTROL

The standard control used in ALCO locomotives is
installed in these units for India.

The driver controls the operation of the locomotive
by two levers located in the engineman’s stand.

A throttle lever with eight motor notches and one
idle notch regulates engine speed and maximum
generator  excitation at the same time, thus
for each throttle notch, a fixed engine power and

fixed horse-power are transmitted to the traction
motors.

The reverse handie has three positions, forward,
neutral and reverse and it is suitable interlocked

with the throttle to prevent reversing of the motors
with power on.

The traction motors are connected across the
generalor in two major connections, each of which
has a shunted field step. The reconnections or
transitions are made automatically according to
locomotive speed, the action being governed by an
axle driven AC generator and a relay panel.

The transitions are two parallel series of three
motors, shunted fields, three parallel series of two
motors and shunted fields.

A third handle in the engineman's stand provides
supervisory control over these conmections and, in
the case of the locomotives equipped with dynamic
braking, controls the excitation of the traction motors

which for these purposes are connected as DC genera-
tors against a resistor grid.

Traction motor load is indicated by a colored band
meter located at the engineman’s position. A green
band in this meter indicates the loads under which
continuous operation without time limit is permis-
sible. .

Time limited operation is shown in yellow with

numbers indicat_ir}g‘ the maximum number of minutes
for which the load in question can be held.

With‘the 65 miles per hour gearing used in the
locomotives for India, the continuous tractive effort is
45900 Lbs. at 12 miles per hour corresponding to
a factor of adhesion of 18.6%. This means that the

full capacity .of the locomotive can be utilized for
hauling heavy loads at low track speed.

(Continued on page 67)
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MACHINE SHOP SUPPLEMENT

MACHINE TOOL INDUSTRY IN BRITAIN

Some Recert Developments

By A Special Correspondent

industries, and the consequent prosperity of

the pation, depends to a large e}te.nt on the
vitality of its machine tool. industry. Britain o::zizn
carly pioneer in the machine tool ﬁf:ld, pr ds latﬁ
some of the first basic types of‘machl'nes in tl e
cighteenth century, and this pioneering spmtbe 3 o
prevails today. In the development by a n:lm rf
leading United Kingdom manufactur?rs of ¢ trans e;
lines’, and in the curreat rescar ch into tll;e.ums.e ?s
electronic control in tl;: macﬁ:e o?(:;oﬁ:lig;an? fu‘::: i

looking forward to n
::;:dtybe completely automatic factory may be:z::::
not merely a possibility, but a fact.. In mormanu‘
ventional  designs, also, Um}ed .Klngdom e
focturers. afc. conmbelly onder for both home and

ig outstanding O ‘

z‘;‘;‘:r:npal:tiiularly in the range of borers, grinders,

lathes and presses.

THE efficiency of a nation’s major manufacturing

The machine tool industry consists largely of small
independent firms with a high proportion of private
companies; it employs about 50,000 workers. The
industry is centred mainly in the Midlands, York-
shire and Lancashire, and to a lesser extent near
London and Glasgow. The Machine Tool Trades
Association of Great Britain is the representative body
of most of the machine tool manufacturers and
importers and is responsible for th? International
Machine Tool Exhibitions held in Britain every four
years. A highly successful exhibition was held in
London in June-July 1956, and the next exhibition will
take place in 1960. '

Production engineering stands today at the
threshold of tremendous changes—changes vaster in
concept and implication than any it has known. The
manner in which machine tool designers and manu-
facturers are facing the questions and problems thus

- — — e

——

DYNAMIC BRAKING

of the locomotives for the Indi'an Rallw?{s

gt ped with Dynamic braking, which co.nsmls
are o ting the traction motors across suitable
in reconio? separately excited direct current motors.
resistor e the traction motor fields are
For Pllrps:;e;s with the main gencrator. The
connected 18 ntrol the intensity of the brak{ng effort
driver o the excitation. This is ach}eved by
by reguia 0 jector handle across the braking range
moving (0% scII r. By placing this handle as .far
at the contrror self-regulating maximum braking

ible, . .
forwal:d :; ::.):::j at all locomotive speeds, reaching a
effort 1s

(Continued from page 66)

peak of 37,500 Ibs. at 20 mph.

This means that a trailing load of 2050 tonnes may
be brought down a onein 100 grade by one of these
locomotives, at 20 mph, without requiring the use of
vacuum or air brakes to hold the speed constant.

This feature is used by a majority of the locomotives
that must operate in territories with severe grades.
It results in longer wheel life, a decreased consumption
of brake shoes, and a greater safety in operation.
The smooth handling of the train provided by
dynamic brake results also in less damage to the goods
carried.
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occasioned is reflected in the wide range of new and
improved tools which Britain has to offer.

MULTI-TOOL AND PROFILE-TURNING LATHE

An important new development by Churchill
Redman is the type P.§ automatic multi-tool and
profile turning lathe. It has an overhead copy-
turning carriage mounted on a vertical bed, and a
rear auxiliary in-feed slide, Separate slideways at
the front of the lower bed carry the tailstock, which
is operated automatically in sequence with the
hydraulic chuck. All machine movements are
hydraulically operated.and electrically controlied, and
both profile turning and multi-too) turning may be
performed simultaneously. There are no lever con-
trols on the machine. Up to four successive cuts can

Carriage feeds are steplessly  variable, and two
different rates can be automatically brought into use
during the cutting cycle by setting trip dogs. The
lower range maximom feed rate is 30in./min., and the
higher range maximum rate is 60in./min. Rapid
power traverse at the rate of 20ft./min. is provided,
and if required the carriage can be arranged to give
automatic skip feed. For multi-pass copy-turning, a
template of circular cross section with plate inserts is
employed, and is automatically indexed.

PRECISION, HOBBING MACHINE

A precision hobbing machine recently built by
Craven Brothers (Manchester) will handle gears up 1o
90. in. dia. with a face width (for spur gears only) of
34in. The maximum pitch that can be cat is 1D.P.

or 25 module, and the maximum helix angle is 30deg.
Since the machipe may sometimes be used for the
very accurate cutting of turbine i

»and worm gears tobecntwithﬂy
. . Facilities are
also provided for straight spur and helical teeth
to be milled singly with a disc-type cutter and
vertical feed of the hob slide.

: This procedure facili-
tates roughing-out large-pitch gears in preparation for
hobbing,
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The same company has also completed a 60 in.
centre lathe for the Electricity Supply Commission,
Rand Undertaking, in South Africa. Although it will
be used mainly for checking the accuracy of large
clectrical rotors and carrying out light corrective
operations on them, the lathe is suitable for light duty
work on shafling and large engine crankshafis ;
re-turning of journals and tyre treads of locomotive
wheel-sets ; and skimming of blade tips and shrouds
of wheels which have been re-bladed. Facilities are
provided for cutting screw threads from 0.05 in. to 3in.
pitch, and helical grooves for cooling can be cut for
the full length of a rotor body.

HEAVY DUTY LATHE

A 33} in. centre heavy-duty roll turning lathe
recently built by Craven Brothers (Manchester) for the
Steel Company of Wales has provision for performing
knurling and ragging operations. Knurled rolls
prevent the sheets skidding during rolling, while
ragged rolls assist in breaking up the scale which
forms on the sheets. The lathe will swing & maximum
diameter of $7} in. over the saddles and admit
lengths up to 22 fr. between centres. Drive to the
geared headstock is from a 35 b, P. motor through a
fourspeed primary goar box, and a total of 16
spindle speeds from 0.37 t0 38.6 1, P. m. is provided.
The tailstock is traversed on the - bedways by a
Separate motor drive, and is fitted with a revolving
spindle, which, like the headstock spindle, carries a
48 in. four-jaw chuck. When re-turning only is to
be undertaken on the working surface of a used roll,
the latter is usually gripped at one cad by the
headstock chuck and supported at the other end by a
V-shaped stay. Two saddles, mounted on the front
bedways, are arranged for sliding and surfacing feeds,
coning by gearing for their entire longitudinal travel,
and rapid power traverse.

The same firm has lately completed a roll grinding
machine with a taper neck grinding attachment.
Incorporating a traversing wheelhead which is moved
on guideways at the rear of the 40 fi. long bed
by means of & screw, this machine is intended for
grinding rolls up to0 24 in. dia. by 31 ft. overall length
for the paper-making industry,

FOR SHARPENING DUTIES

A S} in. centre-hob sharpening machine for

hobs and form-relieved
Cutters has recently been introduced by Craven

Brothers (Manchester). For normal hob sharpening

duties, the machine is supplied with a sjngle hori'zon.tal
indl; which will take a 6 in. dlam.eter grinding
?heel Alternatively, two horizontal sp!ndles can‘be
rovi&ed, the lower, high-speed, spindle ’b‘;}ng
i;:\tended for use with a pencil-type wheel for grinding
hobs with deep, high-angle, gashes. Th.e max":‘um
diameters of hob that can be ground.wnth the' isc-
type and pencil wheels are 10 in. and 6 in. rc§pect|vely.
xp;igh-angle dressing attachment 1s a;aﬂab};:t fol:
i head and tailstec
unting between the work
:‘e:t:es gvhich enables a curved pr(;ﬁl: to :: 'forT;ids
’ n
disc-t wheel. A. wheel dressed in 1l
::ant::r will ’g,gi:d true radial faces on hobs with
high-angle gash spirals, and jnterference problems are
largely avoided.

A new lead measuring machin.e has' lately be;n
added to the range of gear testing equipment mcal e
by J. Goulder and Soms. Based on an original i fea
of Mr. H. E. Merritt, who acts as consulitant for

J. Goulder and Sons and other companies, this

i ovides for the generation .of steplessly-
:::'f:ll:ll‘ee ri‘;n-—and left-hand helices with _lcads from
zero to infinity for checking spur anq helical gears,
worms and hobs. [t also enables the involute forms
of worms and hobs to be checked. Gears up to 14
in. dia. by 5 in. long which weigh up. to 50 1b. can be
mounted on the faceplate. Alternall\(cly, an attac.h-
ment may by fitted which cna.blts gears up to 8 u:i.
dia. with integral shafts from 7 in. to 12 in. long an
weighing up to 100 Ib. to be held between centres.

MILLING AND BORING MACHINES

of two 10 in. spindle, ram-type,
hori:ntt:;s;\illing and boring .machines for the new
Larne factory of the British Thomson-Houston
Company was recently completed a{; the Sl.n-ewsbury
works of William Asquith. The spindle slide has a
movement of 15 ft. on the column wa_lyS, and the
travel of the column on the t'>ed is 33 ft.‘ A
traversing speed of 8 ft. a minute is provided
for these motions by 30 h. p. m9tors,. and
separate motors, 5 h. p., are ﬁtth 'whlch give a
sliding speed of 0.1 in./min. In ad.dmon, §teplessly
variable feeds ranging from } to ?0 in. a m!nflte can
be applied to the column and slldf:, for milling by
20 h. p. motors. Steplessly variable speed D. C.
motors with Ward-Leonard control, and‘ a patent
system of gearing, are employed for' the drives tq the
spindle and the horizontal ana vertical feed motions.
In consequence, mechanical gear changes for t}1e fc?ds
have been entirely eliminated, and, inconjunction
with the 50 h. p. driving motor, only four gear

STREAMLINED LOOK
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Iy modern in design, MADRAS LATHES (Hei
i:"cke':frl 165 mm. admits between Centres 750 mm

have many up-to-date features which include eight

spindle speeds ranging from 48 to 1000.

Precision-built with best quality material

these GEARED HEAD
hth:s have unusual strength to render perfect service
for many years of regular operation,

é . f its features
Ask for illustrated déails - a study of
will convince yoy that MADRAS LATHES are
unbeatable in their group for target production,

Thoroughly inspected and first graded by the
Inspection Wing of the Government of India,

Manufacturers:
THE MYSORE KIRLOSKAR LIMITED
YANTRAPUR POST OFFICE, HARIHAR.

Sole Agents :
BA‘TLIBOI (PRIVATE) LTD

Silver Jubilee Park Road, Bangalore 2
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changes are required to give any spindie speed
from 10to 276r. p. m. Both the column and slide
feed motors can be controlled simultaneously so that
the spindle can be fed ulong a straight path in any
direction in the vertical plane.

A 24 fi. vertical turning and boring milf was built
recently by George Richards and Co. for the Broken
Hill Pty., Australia. A maximum height of 12 ft,
is admitted under the cross slide and under the tool
bars, which have a vertical adjustment of 7 ft. Of
22 ft. diameter, the T-slotted work table runs on an
outer flat and an inner conical white metal bearing,
and is driven through an 18 Q.- diameter single-
helical gear ring. A Ward Leonard generator set is
used, and the main drive motor has a 3 to | speed
range, which, in conjunction with a six-speed gearbox,
enables table speeds from 0.333 . p-m tol0r. p. m.
to be obtained. Mechanical goar changes are - power
operaled by'a separatc motor and are controlled by
push buttons ona desk at the front of the machine.
The cross slide tool bars are arranged to swivel
through 30 deg. in each direction, and they can be
fed vertically, horizontally or at an angle.

CRANKSHAFT GRINDERS

Two.new crankshaft grinders with fully automatic
working cycles have been introduced by the Newall
Engineering Company. One of these machines, known
as the type U/HAC, is intended for grinding both
journals and crankpins and, will take maximum and
minimum lengths - of 84 in. and 36 in. between the
spindles of the workheads, Both workheads are
driven, from a § . p- motor through a shaft
extending between them, to obviste the risk of
twisting the crankshaft while grinding is in progress.
A seven-speed gearbox provides work speeds from 3§
t072r. p.m. The machine will take grinding wheels
up to 42 in. diameter. During the grinding cycle
four different rates of in-feed are automatically
brought into use for facing the webs of the crankshaft
and for taking roughing, semi-finishing and finishing
cuts on the crankpin or journal. A¢ the beginning of
the roughing cut a Newalil Electro-sizing gauging
head is automatically brought into engagement with
the work for controlling the diameter being ground.
Automatic positioning of the work-table for presenting
pre-selected crankpins or journals 1o the wheel s
obtained by a hydraulically operated plunger which
engages with a spacer-bar at the front of the machine.

Designated the type A/HAC, the second machine

(Continued on
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is intended for grinding crankpins oaly, on crank-

shafts for fourcylinder and six-cylinder petrol
engines.

RADIAL DRILLER

The duplex, bogie-type, radial drilling machine,
recently built by Frederick Town and Sons for the
South African Railways and Harbour Board, is
designed to move on rails set at 13, centres. The
centre distance of the columns is 7 ft. and the
collector gear fitted allows the radial arms to be
swung through 360 deg. without cable interference.
Mazximum snd minimom distances of 73 in. and 13 in.
are obtainable between the spindles and columns,
while the spindle heads have a capacity for drilling
holesup to 2in. dia. from the solid in mild steel.
The high-tensile stoel spindles have a trave] of 1§ in.,
and a maximum distance of 30 in. is obtainable
between their nose ends and the rails. A single
adjustable lever on each head serves to lock the head

tothe arm and the arm to the column simultan-
eously,

A machine for performing such operations as trimm-
ing, beading, curling, swaging, and thread rolling on
tubes and deep drawn parts has been introduced by
Moon Brothers. it will handle components from
1§ in. 10 6 in. diamster andup to 1S in. fong with
wall thickness up to 12 5. w. g An adjustable
magazine chute is provided for the automatic loading
of components, although, if required workpiece

blanks can be delivered to the machine by a
conveyor.

SURFACE GRINDER

An abrasive belt surface grinder receatly introduced
by Taylor Tools and Supplies has 2 36 in. by 36 in.
table which is usually fitted with three electro-magnetic
chucks, although other work-holding arrangements
can be provided if required. Using an abrasive
paper belt which can be quickly changed when
necessary, the machine enables large flat surfaces on
metal, plastics, and wood 1o be finished rapidly. A
substantial bridge member set at right angles 1o the

ving and idler pulleys for the abrasive
belt. Itisalso fited with 4 contact roller or pad
which is reciprocated for the full width of the 1able
At steplessly-variable speeds by an air-hydraulic
system. The table feed is applied automatically and
thg contact pressure can be varied to suit the materials
being processed and the finish required.
page 71)
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A Hungarian Mobile Diesel Compressor in India

bridge and rilway building form an essential part

2 the states. The econo-
of the cconowss | oralizaﬁon and the rise of

; . the industri i
mic development, the IACHST L J speed mth;
::iv“eloﬁnl& and extension of these branches o
e din d building

: idi ui
ing, bridge building, roa

M“i:im 'mn&é‘eqﬁiﬁ an increased pace of Wg;k
and mining ‘about the frequent change of site. To
which th"”d”'nireme“t' mobile Diesel engine driven a.ll‘
m:'pn:o';q“e employed for operating the pneumatic
f:ols necessary for such works.

IN fodia-as well as in other countries of Asia—road,

Such T hed to a
Diesel compressors attac
‘:‘nol?enemadﬂy and easily trailed from one work
tfactt?)rt:: other, and are especially suiublehfor Ope:::;
::ge in countries and working places where po

supply is not sufficient.

igni industry the
i agary’s significant heavy in

Wuf:::‘:u:“o??ompmsors has a past of nearly.so
vears. The compressors required for the Hunga?an
y:;guy and for foreign trade purposes areo ::a:;x ::e
:ured by the M.{\VAG Wo.rb (;‘t; l:‘dut’p?‘:. no of the
ki 'Hunpf:nth:n 10,000 workers. This facto!-y
:\:‘p‘:ﬁ‘l‘:’ D and its engimneen 'e;ng:mn:

: pressors ie

igni keep in view .
dcm.gmng :nomthis field by the industry of fore:?‘n
attame.d d by the Hungarian industp.r, as well afs he
count'r l:so:sn gained during the utilization of the
:::l:;:a both abroad and in Hungary.

NE mobile Diesel air compfessor is om:
roducts of the Mavag Works in the past

o e PConstructed in conformity with the re::%sn

fo wr:‘e standards, this compressof .has a!,:;;‘eaﬁm“ar

up.‘o-darld market as fully competitive Wi

the wo

The CYCLO

At present Cyclone compressors are bein.g exported
in one category only, with an air consumpt!on of 223
CFM /6,34 m3/min/ and an effective air delivery of 177
CFM /5 m3/min/ at a final discharge pressure of 100
PSI /7 atu/. The unit consists of an a.ur-cooled,
3-cylinder compressor type KL 300/32 driven by a
water-cooled, 4-cylinder Diesel engine type CSEPEL-
DT built in a housing which can be completely closed
and is mounted on two pneumatic-tyred wheels.

The air sucked into the two low pressure cylinders
of the compressor is compressed to 33 PS} 12,1 -2,.3
atu/ pressure, while in the high pressure cylinders this
pre-compressed air is compressed to 100 PSI [T atu/.
Between the two stages efficient cooling is obmln?d by
the use of an intercooler cooled by an amply dimen-
sioned fan. Perfect cooling is secured alsq by the facft
that within the cylinder heads fhe suction part is
completely separated from the dehvs:ry part, so that
the temperature of the compressed air does not warm
the sucked-in air. These constructional solutlon.s have
been adapted by the engincers of the factory with an
eye to the possibility of using the compressor in
areas of tropical climate, where perfect cooling is of
utmost importance.

Suction and discharge takes place through circu}ar
plate valves which are easy to disassemble. poth hlgh
pressure and low pressure cylinders are provided with
safety valves.

The compressor is provided with fully auton?atic
pressure and speed controlling dchcc. The Diesel
engine and the compressor res?ectlvely are changed
over by this automatic device to l@lc runniong whc:} the
desired service pressure is attained in the air receiver ;
and the set will be again automatically cha_ng.ed over
to full running and full load when the air in the air
receiver proves to be insufficient for operating tlfe
pneumatic tools. This device ensures the economic

Western makes-

e e T
e

_— 7 (Continued from page 70)

introduced
.5 tools has recently in .
sun‘t: with working surfaces of l"l in.
ot These new tables have bu:lt-n;:l
- e
-.rometers of the wedge-prism 1?2:; :f :;e
optical m“’:r to be made in botl'l the;l) ne of the
e mu?f?ce and in the vertical plan
working S¥

accuracy of 1 s&¢- of arc.

ilting rotary
::'I‘tdlllls6 . diameter.

The patented auto-trip guard for power presses,
recently added to the range made by the firm ('>f
Press Guards, incorporates a pivoted screen which is
opened and closed by an air cylinder. The valve for
controlling the cylinder is operated by an adjustable
cam, driven by a variable speed geared motor,
housed in a separate portable unit.
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utilization of the machine and makes it possible to
economize a considerable quantity of fuel.

The cylinders have forced lubrication by means of a
gear type pump.

Long durability is secured by the relatively low speed
- 960 RPM - of the compressor.

The Diesel engine is of water-cooled, 4-cylinder,
4-stroke, vertical design, started by means of two 12 V
accumulators, through a 4 HP 24 vy sell-starter.
Output: max. 64 Hp at a speed of 1750 RPM.
Piston displacement - 32483 cu.in. The Diesel engine

has a power reserve of 20% compared to the power
Tequirement of the compressor.

The instrument panel of the compressor plant shows
1ot only the final pressure of air, but also the pressure
of the intermediate stage, temperature of motor-cooling
water, oil pressure of the compressor and the Diese}

engine, etc. thus ensuring casy control of the operation
of the whole plant.

The air receiver of 270 litres capacity is on the front
part of the compressor housing. 1t is provided with
four air cocks of 3/4” for the 4 pneumatic tools of

medium size which can be operated by- the com-
pressor.

Compressor and Diesel engine are built into the
compressor housing in such a way that all importan;

The large-sized pneumatic tyred wheels /8,25 x 20;
cnsure easy transportability even on the most uneven
ground.

The Cyclone compressor has a robust, stable design.
Its chassis is particularly reinforced and the entire
structure of the machine shows the endeavour of the
designers to place at the disposal of the users such a
machine which perfectly meets all requirements.

It is worth mentioning that fin case the purchaser,
domiciliated in a country far from the factory, requires
it the machine is supplied together with a large set of
spare parts comprising spares both for the engine and
the compressor. The supply of this spare part set has
the advantage of securing the trouble-free operation of
the unit for about three years.

To-day the Cyclone compressors are supplied to
many parts of the world, ¢.8. Argentina, Brazil, China,
Egypt, Yugoslavia, Turkey, etc. giving highly satisfac-
tory operation with indoor and outdoor works. In
cutdoor service they proved to be excellently suitable
for roadbuilding and road repair works, building of
railway lines, bridge and tunnel construction, building
and repair of gas pips linss and sewage systems, trench
digging as well as the erection of prefabricated steel
constructions and for any work where pneumatic drills,
riveters and other tools are used.

One of the great importing private companies of
India has placed an order with the competent Hunga-
rian foreign trade enterprise for a larger quaatity of
Cyclone compressors which will presumably arrive in
India in the middle of this year.

IRON ORE CONCRETE AGAINST RADIATION

Iron ore concrete—concrete mixed with iron ore
instead of stone in order o increase the volume
weight and thereby the protection against radja.
tion—has been used to a large extont in Sweden’s new
atomic research  station at  Studsvik, south of

Stockholm. The station is now in its second building
stage.

Concrete of this type has been used for the 35
inch thick basement flooring in the halt housing the R
2 research reactor and for the 70 inch thick walls of
the reactor pool, which is 354. 5 feet high,

The reactor building proper, which is 945 ¢ feet
high, has a framework of prestressed concrete pillars,
and girders. The walls between the pillars, 7 inch

thick, have been sliding-form moulded, the exterior
insulation being 3 inch mineral wool mats and the
cladding corrugated light-metal sheets.

L d L) *
L% | . s LR

PAINT WARNS OF DANGEROUS HEAT

A new paim developed by an American company
gives a visual warning or alarm when objects painted
with it get too hot, The paint is brushed or sprayed
on metal pipes and boilers and will change its colour
from blue to white when the temperature reaches
585 degrees Fahrenheit. The manufacturer of the

paint is the Humble Oil and Refining Company of
Houston, Texas.

Exporter of Plant Equipment and
Complete Works

* . o

“We deliver rolling stock factories, manufacturing :

welded or riveted carringes for tramsportatien
 of passengers, goods (opes top and covered)

w‘; v\sh,t«y .

: y of e technical specifications
tockaical supervision of plant building, ua
machinery assembly training of ‘perscanel in
serviciag and maintenance of equipment.

AN :

For further information please contact :

The Polish Commercial Counsellor’s Office

«44. Sundar Nagar, New Delhi.
43-44. Sundar A Tas
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during the two years, during which they have been
introduced. They have created for themselves a high
reputation for efficiency and reliability.

Another new development of the Consolidated
Pneumatic Tool Company’s range of horizontal slow
speed compressor is the F. E. Class ‘Compreéssor, a
unit of balanced opposed type piston design  which has
been specially introduced 10 give the least amount of
vibration ‘to the foundations, in addition 10 being
economical in space requirements.

Apart from the Railways, W‘“;‘ii‘u o

demand at many river valley schemes for the constrac-
tion of many major and minor dams. The tremendous

amount of excavation required at dam sites together
with the raming of very large quantities of rein-
forced concrete is done by the use of Pneumatic tools
and compressed air.

Portable Compressors of the Consolidated Pneamatic
Tool Co. are used i ffidia by the Public Works
Departments and Municipathies in large numbers, for
road constructions. and: tepkirs and by the various
mines in combination with heicumatic encivating tools
for the excavation of coal and other mineral ores like
manganese, limestone, copper eic.

- PNEUMATIC TOOLS (Locomotive Shops)

. The growing use made of Pneumatic_teols by the
Railways in their various departments indicstes their
great utility in disposing of repair work most expedi-
tiously. : Ju the boiler shops where the largest number
of Pneuniatic tools are used, such operations as chip-
ping, caulking, rivet cutting, rivetting, drilling, tube

. expan ligg are performed. with ‘the use: of pocumatic

160l Mhe tools have also been designed to meet the
requirement of each type of work done.

BOILER SHOP

The first work of a Locomotive Boiler Shop dealing
with the repair of boilers is inspection and for this
purpose after removal of tube the plates haveto be
descaled, so that all rivets may be tested for soundness,
For this operation the CP. § Pneumatic Scaler is
eminently suited and is used in clearing scale rowad
rivet heads. If rivets are found defective they have to
be cut out and for this the 11X Rivet Cutter with a
cutting capacity upto 1” dia. is used. Boyer Superior
Gun is also used for cutting larger rivet heads with one

4 ngnlldﬂed Preumatic type 327
reamer used on boiler work .

.
9 . &
o o wn dey o ovoard QU
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or two heavy blows. Other work of .the Boiler shop
consisis in cuiting .and. trimming plates  in sin.:, for
which the Boyer Superior and the Simplate Chippers
are used. “Once the citting and trimshing is done then
the surfaces have to - be growind Bnished to m’*m
plates which have 10 be weided as patches. For these
operations, various 'typ‘esiifand sizes' of .Pneu.m;m
Grinders afé tsed ‘which - finish the ‘werk in minutes
which would have taken hours if hand filing had been
fusoried to. For removal of stay bolts by drilling,
for drilling new holes in plates, for reamering holes to
size of rivet and in drilling.in dificult positions various
sizes of paeumatie $tiaight, closs quarters and coraer
drills-ave utliséd. After removing rivets and stays it is
necessary to replace them and for this purpose
rivettingshammers of various sizes and patterns are
employed such as the No. 40 and 90 open handle, the
No. 60 closed handle, the No.2 Boyer Superior dnd
No. 3 eacty designed 16 suit the work™to be done. -
o AT SR 0 3 IR S . .

b .

CEE B A

FITTING SHOP

One of the mou difficult jo& in the locomotive
fitting shop.is the unscrewing of the large 6° piston
rod nut which keeps the piston head fixed to the piston

‘ rod. The nuts originally run in with graphite grease
due to extrome temperatures during_a period of about

two years of service get practically’ bonded 10 the
threads and five or six men with long handled spanners
1. it itk these nuts. It has been found
Wyeach i sble to do the work

in minutes in an MVESIE mbwitér, &nd- for ighter nuts
which appear (o be fixed permanently to back plates or
ashpan plates the light CP. 337 RAN is able to losen
them without much exertion.

Ruaning staybolts with a power vane impact wrench.

PNEUMATIG TOQLS (Carrisge & Wagon Shops).

In the carriage and wagon shops the wagom repair
shop and the carriage under frame and bogie shiaps
make the greatest use of paeumatic tools and. they are
of the samo Kind as menfioned above for chipping,
grinding, drilling, reamering- and rivetting: operations.
In addition on the carriage side there are various
polishing operations which are done with light pneu-
matic tools like the polishing of journals, the polishing
of light and fan fittings, stainless steet wash basins etc.

HICYCLE TOOLS

For drillisg holes in the panel plates: and: miembers
of carviagesdior floor and bosdy side and end’ and ‘roof
Hicyele Elegtric Drills haveifound to be most useful.
As these wooden members are “joined together in
addit’on to standard wood joints by large -and ~heavy
coach sérew the hicycle screw drivers are found to be
both cfffelust apd quick. Thegreat advintuge of these
type of high-froljatsoyYeols i their high power-weight
ratio and their high efficiency in power consumptioa.

The hicycle tools operate froni a.200 eycls supply,

) whic_h ‘sacessitates the use of & frequency chamger- but

Apecifio-advantape is: that. they-work Wwithout a
wound Srosiituré &md brosh geat, the induction motors
used incorporating-solid or: coppet - bar ‘rotors. The
power savings from thede type of tools is substantial
and is a recommendation for their greater use. - ¢

CONSOLIDATED PNEUMATIC TOOL CO.
- ~ {INDIA) LTD.
With the Consolidated Pneumatic. Tool! Co.’s new

" Indian factory goins up in Mlll_nﬂd, Bombay’ and

coming into production in the near future, India will be
self-sufficieat in pneumatic tools  and equipment. and
will be able to supply their customers with machines and
tools in every way equivalent to their imported stock.
This factory will be well equipped with every type of
machioe tool and heat treatment equipment required
to produce pneumatic tools and equipment of a high
order. It will be manned by experienced staff from
England and Indian engineers specially trained at the
parent factory abroad and will employ only high
skilled machine operators. The standard of inspection
will be very high so that the product put on the Indian
market will be in no way inferior to-the imported
product.
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Thos. Smith & Sons (Rodley) Ltd.

#nd for its close connection with the eartiost British
. railways.

Theﬂmhuvymcbimmbyﬁtm
nearly 140 years ago, was oquipment for
theloulstoncqwﬁaandfmmthisit was probably
lmtmldevclwttogoontotha manufacture of
Winchu,vmh which to facilitate the removal and

After these

the,ﬁuu!-_emc crane. The awailability of clectricity

tors for which the firm of Smiths is now famous.
These mechanical excavators have very largely been
developed during the present century but their cons-
truction now forms as large a part of the Smith
factory's production as does that of the cranes,

In India, &% in nearly every other ‘country, Smith
products have played a great part in railway develop-
ment and on the Calcutta electrification scheme they
have given particularly valued service. Appreciation
of the worth of Smith products was shown receatly in
themﬂtmiu;ofyetanotberorderfot cranes for the
Indian railways, valued about 4,000,000 rupeey

The overseas organisation handling Smith producu

RO spreads to wmore than fifty countries. . Smith

Trepresentatives travel frequently throughout the world
and are often visiting India to keep themseives fully
scquainted with present-day requirbmsesits and problems.
Their repragentatives in India are Marshall, Sons & Co.
(India) L. 8371, Bletaji Subhes Road, Calcutta 1.

fect capacity. Each of theso wachines is capable of

conversion for no fewer than seven
Certain of them are equipped with s W%
development known as Power-lowering, which permits
extremely delicate and gentle handling and positioning
of loads. Itis, for example, now possible, when a
Smithmumigbduudonmnednﬁu.to
position exactly and without risk of damage, a com-
plete pre-fabricated concrete rool-truss for a building,
saving much time, expense and labour.

first of thess has a lifting capacity of 22 foms and the

&Ans an 8-ton capacity. The larger model can
be- with & 100 . boom, which makes it s tremen-
dowsly useful - machine, particularly om -comstruction

is an entirely mew machine which was n'eenzly
exhibited wmmr«mmm.‘:‘gn British

Mechanical Hauadling Exhibition ang which has had an
excellent reception

page 80)

Sole Representatives :

MARSHALL SONS & CO (INDIA) LTD.

$3/1 Netsfl Swbhes Rosd, P.O. Box 33, Calcutts Y, Bullding, Bsllard Bstate, Bombay

P.0. Box 97 Hanumsan Roed, New Delhi, » Second Line Beach, Madras
Masshell Howse, P.O.

Manufict - THOMAS SMITH & SONS (RODLEY) LTD., RODLEY, LEEDS, ENGLAND
anufrcturers 0
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ment overseas. Most engineering concerns in Austra-
lia, South Africa, New Zealand etc. place all their
European purchases through such ap organisation.
The services rendered by these shippers and the trouble
they save is well worth paying for. The integrity
of London Shippers is such that they will not
pass shoddy goods and will maintain delivery dates

and guarantee proper payment to the supplier at the
right time. i

Against this of course, they will require payment in

advance against the order placed with them, by cheque
or irrevocable letter of credit.

Many shippers would also probably issue the certi-
ficates of worthiness called for by the Indian Import
licencing Authorities, without charge, which would
avoid the tiresome and expensive business of appoint-
ing independent consulting engineers to make these
inspections. Again some are qualified to advise as to
the most suitable machinery for certain work, or can
call on their contagts in the engineering world for

- such advice. What is the most usual and up to date
method of doing a new job is always of interest to the
production engineers, and if he can get expert advice
along with his buying order free of charge, it is an
attractive proposition. Enquiries of this nature should
however always include the important relevant details

constructed by
the staff of the Car-shed, utilising al) indigenous

matrerials was formally inaugurated on 14th April
1958 by Shri M. Ganapati, General Manager,
Western Railway, at the Car-shed, Bombay Central.
This washing machine has been installed so that
more number of rakes can be washed within the
limited period during which coaches
the Car-shed in the afternoons between peak
petiods of suburbap traffic in the morning and
evening. Compared to the two rakes which are
being washed externally every day using manual
labour so far, with the help of the machine the
output is expected to be increased to four rakes being

After the introductory speech by Shri R. N.
Chaudharie, Divisional Superintendem, Bombay
Central, Shri S.C. B, Mazumdar, Chief Electrical
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to enable an intelligent appraisal of the work to be
made. The kind of metal to be machined, accuracy
required, quantities estimated are al| basic information,
together with the type of machine in mind. It is
usvally possible to do a job half a dozen different ways
and the type of machine, not always the cost,
determines the speed of production and accuracy.

Generally speaking, with used machine tools, buyers
get what they pay for and a good machine tool will
command a good price whether it is sold in India or
the U. S. A. in England or Hong Kong. It is wise to
reflect upon the words of John Ruskin nineteenth

century scholar whose words are as true today as when
they were written.

** There is hardly anything in the world that some
man cannot make a little worse and sell a little cheaper,

and the people who consider price only are this
man’s lawful prey.”

The wise buyer today will therefore choose modern
used machine tools at average prices ; we will then have
the satisfaction of knowing that his workshop is equip-
ped to manufacture Sconomically at modern speeds,
and at the same time, show a very considerable saving,
often half to two thirds of the cost of an equivalent
new machine of similar performance,

AT TRACTION CAR SHED, BOMBAY CENTRAL

Engineer, addressed the guests and the staff and
explained the technical aspects  of the washing
machine and the advaantages of machine washing of
coaches as against the present practice of manual
washing. He also pointed out that the cost of the
machine, as constructed and installed locally, was
very much cheaper than the cost of a similar machine
of foreign manufacture and also as a result of the
saving in recurring  expenditure, the cost of the
machine would be made 800d in less than two years of
operation.

Shri Ganapati, General Manager, addressing the

gathering expressed his appreciation of the machine
having been designed and by;

formally inaugurated the newly
machine. One coach was then

machine and was inspected by the
and other guests present,

installed washin|
washed by th
General Manage

R
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HERBERT LATHE DESIGN

Some features of Herbert Capstan and Turret Lathe

design which contribute to high-quality, accuracy,
" :i:rability and trouble-free operation

i he headstock gearing
i wing below shows ) the
of Tl: ll-'l::birtm No. 9C/30 Combmfuon Turret Lathe,
which has a maximum swing of 30°.

kness i f the spindle
i and bore diameter o . .
Wull. ﬂ": 4}* respectively, proportions wh:ch_, 'v:il'tth
the gemu ml design, provide for maximum ngnkx y
‘ht:! climinate chatter when machining heavy work at
8

high speeds.

i on minimum shaft
i ;:;:nl‘;a:,eﬁ:u‘::::md by large dian.xeter
deﬂectlonr:’ the minimum distance bet'ween brm
hen athis distance is excessive relative :gt es shaf
“fhere intermediate  bearings  are ﬁt:‘ . St
i kept as stuff as possible, the o ami
e o lie:)ble of clamping the keyed mminins
whe\:e ap:: inst ’a shoulder by means 9( rew ng
be;?u’:in: or circlips being conducive |
sp

design.

Quiet

i file
i rbert Lathes is pro
miiz: H:lhen producing cluster
“ars being ground separately

Al high-stress gea

, an operation

groundmim“ the gears
and then clamped together.

ing the cluster-type sli(.ii‘ng
od of holding t . ding
one mett:er is with a booked. key. Thl:e w?‘:hich
B od 1t referred to the radial grub sc i
method is ‘:brown out of its seating_by the ce:haﬁs ol
m::lds 't!?rabl:onal forces developed by high speed
and vi

this kind. The hooked-key method also permits the
use of hardened and ground shafts. , .
' 3 - - k are
Two other features of design in this H.eadstggd
the use of sliding gears on splined shafts, in preférence

" to using sliding keys and all shafts are mounted 6n

ball bearings. The main spindle is. mouated on’bali
and roller bearings; front bearings are of u}e
angular-contact, double-purpose type to take thrust in
both directions.

wer-operated  Preoptive . }leadstock is
ex:;g:ive;t): Herbert Lathe design and is now ﬁtteq to
two sizes of each of the ranges of Capstan,. ‘Combina-
tion Turret and Hexagon Turret Lathes. .Thls
headstock with either a two-speed mo'tox.' or a sm_gle-
speed motor with double clutch drive, provides
sixteen speeds and transmits a'm?le power .thmughou;
the range. This headstock elm.nnat.ef dle time du.e to
speed changing and provides simplicity of operation,
long life, quiet running, freedom from -v:b!'atmn. and
transmission of maximum power to the main spindle

flange.

The accompanying illustration of the shaft and gearing
arrangement of the Preoptive Headstock on _a Hcrbe::t
No. 5 Senior Capstan Lathc., shows that. the high eﬁicg-
ency originates from a multi-vee ropedrive. The efficj-
ency is maintained through shafts and gears made from
alloy steel and mounted on ball bearings. The
hardened and ground gears are .mounted close to the
bearings to minimise shaft deflection,

The final drive is to a main spindle which is
mounted on a roller bearing at the rear er‘ld and t?vo
large opposed angular contact ball bearings, which
take thrust in both directions, at the front end
These bearings are specially made to precision
tolerances and supplied in sets. Each bearing is
guaranteed to be within .0001” in the bore and outside
diameter relative to each other.

Instantaneous change of speed, under cut if desired,
is made possible by the elimination of sliding gears,
the actual change being made by the power operation
of highly-efficient multi-disc friction clutches which are
of Herbert design and manufacture.
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The dog clutch shown in the general arrangement
drawing is that disengag®¥ by _theeChi a
device which )
continuous

vibration, and
importance.

Rigidity is a matter of design and, once
vary with varying conditions,
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HERBERT No. 2D CAPSTAN LATHE

. . . ch
is i 9" swing capacity lathe, ideal for _bat
Th"s : :':t‘hl:s“r:qurmc frequent changes of set-up. Sixteen
ppwdsroductlgo 10 2,550 r. p m.; eight speedg. forward or reverse,
:btaim'sd instantly without stopping the spindle.

i . It is capable
i i to set and simple to ol_)era(e
Thl'ssil;nthep::)?u?tion on materials ranging fro{n non-ft:'{ro}:s
- tg::‘::) stainless steel and its general design pel.'mnslilose imits
:?be held and maintained throughout a production run.

ine i long bed which increases the

The mach:;,\: sl:::rsc;lr:‘:: ah::t:n ;:orgn 183" (standa}'d machine)
disunce" frc::; is fitted with aa automatic traversing sa.dd)f:.
to 26¢° § of the transverse movement of the cross'shde is
Accurate GArfe micrometer dial. This control is provided on
ided b 2 la:i‘:m but an alternative fitting is the patent ‘dn.xo.
umrﬁd’:awhich provides a fast approach and fine machining

prov
the s
rate CToss $
feeds.

ions on the larger machines bei.ng considered
roundau?nlegral part of the machine structure.
iy a:-my however, is never absolute because wear
Durability.
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is always present where sliding ,membéré-aré involved
and is progressive. Thus the machifie-tool maker
must combat wear by means of hardened #nd protected

surfaces and efficient lubsication systems.”

The quality of wear resistance or durability of sliding
surfaces is assisted in Herbert Lathes- by the Flamard
process which considerably increases “the ‘wear-resisting
qualities of cast-iron, without detracting from its other
excellent properties. This hardening process is
applied to bedways and other slides, to the mating
surfaces of the turrét and top slide and to spindle
flanges. Wear has been practically eliminated by this
process, for a check-up on a Herbert Lathe with
“Flamard ” bed after fourteen years continual use,
confirmed that the alignments. were still within the
criginal fimits, ' :

The above illustrations show the bed for the
Herbert No. 7 Preoptive Combination Turret Lathe,
the protection of the asymmetric bedways by a cover
attached to, and moving with, the saddle at the
headstock end and the depth of hardness on the
bearing surfaces of the bedways.

Haphazard methods and sole dependence on the
machine operator for proper and adequate. lubrication
have been replaced by automatic continuous lubrica-
tion to important mechanisis, The operator is now
responsible only for either topping-up oil reservoirs
or operating an oil pump once every four hours.

An important unit in the automatic lubrication
system to the headstocks of Herbert Capstan, Turret
and Auto-Lathes is the indicator, which serves
the dual purpose of filtering the oil, through
gauze and magnetic filters and providing a visual indica-
tion that the pump is working. In this system an oil
pump forces the oil to the indicator and so toa
distribution tray from which it cascades over the
gears, clutches and bearings. Oil is also fed through
the shafts and ejected through various orifices by
centrifugal force to ensure further distribution of oil to
the different moving parts.
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« barrel-type ™ trip or dead stops. The measuring of lengths machined in the work. The
fitting of barrel stops on the capstan dial and indicators also’ simplify setting the machine
slide has numerous advantages. They are trip and dead stops.
more preciss (being in-line with the thrust .
of the tools), contact with the trip stops is The tool clamp screws on the cross-slide tool posts
totalty eaclosed (chips cannot be trapped have ground threads. After years of continual use,
bet e contact faces, neither can the little damage is caused to screw threads and tapped
Y s fingers) and are easy to set. holes in the toolposts. Their replacement is neces-
R ' . sitated only by burred heads (caused by using incorrect
(¢) The turret slide clamp lever locks the slide spanners) and stepped contact clamping faces (caused
to the bed. Under extremely severe by clamping on the edges or steps of tools). .
cutting conditions such as using a revolving S e
centre ia the turret, the clamping of the
pilot-whee! shaft to its supporting .boss}
above illostra is advisable due to the high ratio o
on ;l:erbm p e of the saddle and turret alide aprons ring in the turret slide apron.
No. 128 Combination Turret Lathe show some gea
basic features of lathe design co wt appli and
fecessary, 1o most types and sizes of Herbert Lathes.
() Wipers are fitted at the right-hand side of
" cwnc the saddle and both sides of the turret
oL FULTER slide mating with the bedways. Bed
covers are attached 10 the lefi-hand side
_ of the saddle. The bottom slide on the
. ::e‘:“"eﬂhh:::en extended on the No. 12B ' _
— % - - illustration) to ensure full R o
/. 4 support. to the cross slide a1 its extreme All croms slides on Hesbort Lathes (except the Nos. 0 and 1
Z 04 rear position and 1o avoid the wiper ‘ aoied i catting Capstan Lathes, wmim n:fnen. me“:&:‘mmm;ﬁ
AtV . tool is occupied in forgings, approximately 212 Bri1 ,

r ' 2.0 il extending beyond the end of the botiom The average ﬂ“‘“;'::: period of a working shift oy rigidity, One forging from each batchia aboratory-tasted
on retarenc . FITER 7707 ide. for a surprisingly S ich reduces pon-cutting a procedure followed with all deliveries of raw materials to
WASHER ) 77 ’ stly . apything which re ; our works.

ALY () Each apron hs | times incre 4’ T'Gi-produittive  capacity of the

'. A1 E .pron has an oil reservoir for splash ; igns ensurc that controls are ‘ Lo ‘

, Al lubrication of the apron mechanisms. machine. “e;be:ndd::vi‘nsﬁnctive. operation is easy Efficient production is as much dependent on the

7 7 ] The overflow pipe for each reservoir readily to hm'th Ot mental o muscular fatigue. It is tooling as on the :Pachme-Herl?e_rt tooling is designed
woon_F . 7% g also assists in draining any soluble-oil and p-'?m”'h::v otlw shape of a knob will affect to ensure the maximum productivity.

A1 E coolant  which may penetrate into the surprising a fastcycle, manuslly-operated X
‘ $ ¢ aprons. The . oduction 0P : Tools can be set, clamped and used to take full
- m on ., L/ . coolant, afer a period of proat ) .
o SRR’ idle time, will separate from the oil and machine. advantage of the power available at the spindle.
~ /AL sink to the bo . bert Lathes is the quick- .
5 H ;’ : overflow is aru:l‘:e': : ::: her s m.i A siandard r.“.mwn, i‘:lfugtzted above. One forward Standard outfits of tools for barwork or chuckwork
. A |V is poured into the re | when nes O't acting square ¢ ent unclamps, indexes and clamps are available for each size of machine and will deal
is forced out thro o the cool?n and reverse mOVET lides are fitted with 8 large efficiently with all normal work. Coventry Dieheads
(see below). ugh the overflow pipe the turret. C mf;;c dial has widely spaced, casily- and genuine Coventry Dies will cut good threads at
. microme(lf," d‘idmﬁons on a surface of satin finish high rates of production in any material which can
4 (4) Longitudinal read .001" 8 duated ring is adjustable on be threaded. Ardoloy, Chipsteam and Microbore
Ot:ut turret slid €eds of saddle and capstan o chrome plating- Thed.srla disc so that it can be set to tools are highly developed to meet modern production
€ are accurately controlled by iohery of the dia X ements
These features include :— the ition of the cross slide. requirements.
) OiL FREDING CuP zero at any pos _ "
) A : _a . g--ators are fitted to this dial, als?.to Many other features contribute towards general
(a) Adequate protection of sliding surfaces such , OvirFLow mise Accurate “‘d',“ ilot wheel to assist in repetition durability of Herbert Lathes ; for example :—
as the cross slide and mating slides of (i rm—— the capstan dl‘::o:: limits. The indicators on the

the saddle and turret o
bedways, to prevent
chips between the mating

_slide  with the
mgress of fine
surfaces.

on

machining 1© o the operator's memory whilst
’ t:ede:ts;:)? wheel eliminate independent

(@) Where desirable, knee and combination
toolholders are made of light metal, as

o R b
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strong as, but 60°, lighter than similar
sizes  of cast-iron holders. Thus in
addition to reducing operational fatigue,
wear on the capstan indexing and locating
mechanism  is  minimised due to the
reduction in weight, inertia and momentum.

(0) Interlocks prevent the simultaneous engage-

ment of two speeds or feeds, or prevent
gear changing until the clutch drive is
disengaged.

(c) Combination Turret Lathes are fitted with a
fric'tionless Totating turret which can be
Fasnly rotated by hand ig either direction,
Irrespective of the weight or unbalanced
mounting of the tools. (On unclamping
the turret, a thrust race is held firmly
against the underface of the turret.)

A single oil pump on the saddle and

turret slide
aprons on a Herbert 12B Combination Turret Lathe,

July 195%

lubricates the slides a

the bedways. Oil grooves 2ig-zagged to the
full length and width of the slides and gib strips

nd gib strips mating with

ensure distribution over the full contact area. Other
moving parts such as the front and rear cross
slide stop-bar bearings, rotating barrel stops and
cross slide handwheel (saddle), turret locking, stop
bar indexing and turret slide clamping mechanisms
(turret) are also lubricated by these systems.

One stroke of the oil ump ev four i
o pump every four hours is

This efficient single-shot lubrication system is also
standard on the Herbert No. s Senior Preoptive
Cagstan Lathe and 1s a feature of design which has
lchle\feq a greater significance by (he evolution of new
machining techniques  which
mcl.rines to far more exacting conditions than those
prev!ously experienced. This method of pressure
lubrication has been developed on most Herbert
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isi i ws the front cover removed from the Capstan
;;l::e Il:mt:: :hoHerbert No. 4 Senior Capstan Lathe. Auto-
matic feed is engaged by moving a small Jever 45'°, ) to rotate the
detent pin #g” which, when the cover is fitted, is in the centre:;'
the glut G to lift the worm box anfl thus mesh the worm a
wormwheel. The drive is mechanically held by the retaining
latch B, as shown at “b”. Another lever on the saddle apron,
through the pin “d”, moves the cluster gear carrier D longitudi-
nally along the splined feed shaft to bring e{tber tl?e fine or
coarse feed spur gears into mesh. (Coarse feed is obtained when

gears E and F are meshed.

Lathes to an ultimate which, with the I:lcrbert
system of Headstock lubrication, is conducive to
prolonged life of the machine and accuracy of its
products.

The power feed to the capstan slide is from the
feed shaft through the spur gearing, worm and
wormwhee! and through gearing to the top pinion
shaft which meshes with the rack bolted to the
under-side of the capstan slide. After the completion
of the forward stroke of the capstan slide, the feed is
automatically tripped by an adjustable stop in the
rotating barrel at the end of the top slide, which
contacts a trip lever which rotates shaft A to press
the plunger *a”. The downward movement of this
plunger rotates the trip plate under the retaining
latch B to permit the worm box to drop and thus

bring the worm out of mesh with the wormwheel.
Rapid disengagement of the drive is ensured by the
spring S.

This simple and very effective method of tripping
feeds, generally known as the drop-out worm, is
extensively used, not only in the Capstan Slide
apron, but in saddle and turret slide aprons on
Herbert Capstan and Combination Turret Lathes
fitted with power feed. In these aprons the worm
boxes are mounted on ball bearings and the worm
shaft in the worm box is provided with ball thrust
bearings.

Ball-bearing mounts considerably reduce loads and,
consequently, the rate of wear and power losses, but
the extreme importance in fitting them to apron worm
boxes is that they minimise friction, a desirable
factor to ensure an efficient, rapid automatic reverse
feed disengagement. Immediately a forward power
feed is tripped, the drive tends to throw out the
worm whereas on a reverse feed, the frictional
tendency is for the worm to remain in engagement
with the wormwheel.

On Herbert Lathes fitted with quick-power traverse
an interlock is incorporated into the turret slide
drive mechanism to disengage the pilot wheel
automatically when either the power feed or quick-
power traverse is selected. This is a safety precaution
primarily to safeguard against injury due to a rapidly
rotating pilot wheel when the quick-power traverse is
operative. An oil dashpot is also fitted into the
quick-power traverse selection mechanism to ensure

that the pilot wheel clutch remains disengaged until the
turret slide is stationary.

All essential features are incorporated to safeguard
the operator against lack of vigilance or the unforseen.
Particular attention is drawn to :—

(@) Complete enclosure of tools and work
during operation. The front guard is
provided with a window to give full view of
the work when in position.

(b) Protection of rotating shafts slides and
covered bedways.

(¢) Chip deflectors on Chipstream Boxtools, a
safety precaution which, with the Chiprup-

ter, avoids injury from the long coiled
turnings produced.

Notice also the compactness of design and that
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all operating controls are within easy reach of the
operator.

Herbert designs ang humecrous new developments to
meet specific requirements of users. These inclode :—

(8) Automatic sliding and surfacing  saddle
with or without chasing and taper-turning
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attachments. The taper-turning  attach-
ment is supplied complete with a special
Square turret and is mounted on the cross
slide in place of the standard tarret, &
development which simplifies setting and
operation.

() Cross and longitudinal feeds to the saddle
are independently reversible to the
longitudinal feed of the capstan slide.
Thus either of the cross slide tools can
feed transversely towards the work at the

same time as the capstan tools feed towards
the headstock

(c) Automatic trip to chasing mechanism, when

fitted.

(d) Automatic clamping of hollow turret. The
hollow construction permits bars to be
passed through, when required.

{¢) Leader control 10 capstan slide if required.
Of extreme advantage in precision cutting

of threads requiring a number of cuts, when
using a dichead or collapsing tap.

Equally important and well-known Herbert features
arc a diagonally-braced bed, large chip clearance,
transverse adjustment of square turret and longitudinal
adjustment to rear toolpost.

FURTHER DEVELOPMENT IN LD STEEL-MAKING PROCESS

A delegation of British specialists of 1he metallurgical
sector has arrived in Austria 10 conduct negotiations

Particular consideration in respect of British
requirements will be given to a licensing of the
recent further development of the LD-process,
permitting the utilization of high-phosphorous-content
pig iron for the production of top-grade steel. O:her
negotiations of the granting of foreign licences on the
LD-process are under way with Portugal, Rumania,
Hungary and Rhodesia.

"‘ t.‘ t“

QUICK METHOD OF EVALUATING ORES

ines  has developed a
for using X-ray equip-

ment 10 analyse certain earth ores, metals, ang

compounds which are of growing military and
industrial importance. The new technique males it

The basis of the new technique, known as X-ray
¢mission Spectroscopy, is that every element has a
characteristic, simple X-ray line spectrum. High
energy X-rays cause the atoms of the sample to

ome excited and re-emit fluorescent X-rays, which
are characteristic of the clements in the sample.

In the Bureau’s methog, these rays strike a special
crystal, which reflects the characteristic line spectra
of the various elements g¢ different angles as its

Tace is rotated Use of instruments of automation in

an be trainea to Prepare samples and operate the
X-ray machine,
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MACHINE TOOLS

By A.C. Bhattacharya, A. M.1.Prod. E.

July 1958

tion. It is the Keystone of the arch for it
brings into being the means of supporting
human life under any but the most primitive of condi-
tions. Without it every branch of the complex system
of our present-day life would soon ccase to function

and the race will die.

THE Machine Tool is the basis of modermn civilisa-

Man must have agricultural machinery to grow his
food and machinery to prepare it; textile machinery
to clothe him ; the printing machine for his intellec-
tual pursuits and the dissemination of news. The
amazing advances that he has mads in transportation
by land and sca, his achievementsin the conquest of
the air and the annihilation of space for communica-
tions are all attributable to machine tools.

MASTER TOOLS OF INDUSTRY

Alone amongst ali the modern mecbanicﬁl marvels
the machine tool can produce machinery and can even
reproduce  itself. So is justified the claim that

machine tools are
have removed drudgery from peotul working op&

multiplying man’s efforts manyfold.

Machinvtopls are as basic as metal, coal, oil, water
or electricity. The ‘titee " Piess, planer, milling
machine and grinding machine, in mary types, styles
and sizes, are basic commodities to be reckoned with
pefore industry can start production. Furthermore,
the ability of industry o cxpand or to produce new or
improved products is dependent on the machine tool
industry to first furpish the necessary tools.

CLASSIFICATION OF MACHINE TOOLS
{n simple terms, & machine tool is 8 mechanical
orm some tooling operation,

ice designed to perf ;
::r so far as the engineer is concerned this usually
e cutting or shaping of metal.

copsists of tb

Machine tools, which are 1
be divided into three main grou

different tooling operations.

re in use to-day, can broadly
ps dopending on

) Machine tools for metal-cutting shaping :

(a) Lathes, Turret &
Automatic jathes.

nd Capstan lathes, and

the master tools of Industry. They

(b) Shaping

(c) Planing

(d) Milling and combined Boring and Milling
machines.

(¢) Drilling, Boring and Tapping machines.

(f) Sawing, Filing and cutting-off machines.

(g) Grinding, Lapping and Polishing machines.

(h) Slotting and Broaching machines.

(i) Gear Cutting machines.

(j) Screw cutting machines, etc.

(2) Machine tools for non-cutting shaping :

(a) Presses

(b) Drawing machines

(c) Power hammers, Drop stamps, etc.

(d) Rivetting Machines

(¢) Sheet metal working machines like can
making -

(f) Wire working, wire converting machines
and wire and strip forming machines.

(g) Bolt forging and heading machines.

(h) Special machinery for the manufacture and
subsequent treatment of tubes etc.

(3) Special purpose machine tools :

(2) Railway wheels and axle lathes.

(b) Tyre Boring Mills.

(c) Vertical spindle surfacing machine for use
in the manufacture of grinding wheels.

(d) Diescl-engine crankshaft-forging Gashing
machines

Special purpose Machine Tool — Rail
P — way Axle
Burnishing Lathe made By Maschinenfabril;
Deutschland, Dortmund (Germany)
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(¢) Locomotive Frame plate combined slotting
and Milling machine.

(f) Double-headed Turbine Rotor and slot mill-
ing machines, etc.

The lathe is the most generally useful of the machine
tools and is alone capable of performing a very large
number of operations. It is also considered as the
parent of all machine tools and from it have been
derived the drilling, milling, screwing, sawing and
grinding machines ip addition to the horing machine.

The need for producing flat surfaces - which prior
to the early 191h Century had to be laboriousty

Feciprocating machines, the shaper, planer and slotter.
In the shaping machine the culting too! move in a
straight-line backward and forward motion and cuts on
the forward stroke only, the return stroke being idle.
The planing machine s similar to the shaping machine
in 50 far that it has a straight-line back and forward
motion ; but whereas in the shapirg machine the

tool moves over the work, in the planing machine the
work moves under the tool

The milling machi

in that the table carrying the wo
tool, but in its cage the tool tak

Drilling machines had made in a large variety of
sizes and types, from the small sensitive drill running
at high speed for light work, to the large radial
machines for heavy work, The majority have a single
spindle and drill only one hole a time, but some
have a large number of spindles, so that a dozen or
more holes can be drilled simultaneously jn their

correct relative positions in the same piece of
metal.
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PROCESS OF EVOLUTION

The process of evolution of the machine tool from
its crude beginnings has been governed by a multipli-
city of factors. The first was of course the economic
factor. With the universal spread of mechanisation
and the multiplication of competitive factories, need
was greatly felt for cheaper and more rapid production.
To meet this demand, new and improved types of
machine tools where evolved, iu which the aim was
always for saving labour costs, either in the form of
speedier output per machine, or by so simplifying the
machine that a lower grade of labour could be
employed to operate it or that two or more machines
could be managed by one man.

Modern Planing Machine designed by
Reichle & Knodler.

Progress in machine tool design has been punctuated
by the appearance of high-speed tool steels in 1901 and
the intr oduction of synthetic cutiing alloys, ¢. g. the
tungsten-carbide class in the late twenties. Evolution
of electric motor driving and the perfection of balt and
roller  journals, now almost universally used in
machine tools for all but the slowest running spindles,

have brought about further revolutionery changes in
machine design.

In reg_ard to .methods of feed, whils; the rack or
?crcw! still remains very Popular, the hydraulic method
is being used in certain cases, The rate of feed is con-
otile valve in the oil-pipe line

¢ d cylinder. T) -
engaging and cam feeds and the con b o el

re_the other directions in which
chine o0t design has proceeded.

tion has been Paid 10 obtain
and fine finish, together wih
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reduced maintenance cost. The weight of a
machine tool in relation to its capac‘ity has also
been given an equal importance. The‘ importance gf
solidity, rigidity and freedom from vnbr'anon, parti-
cularly in large heavy-duty machine tools is- c?nsxdered
indispensable if the best results are to be obtained.

Variable-speed motors, with Ward-Leonard or other

‘ control systems to give a wide motor speed range,
‘have been used in many instances to give improved

stepless ranges and independent electrical feeds .h'ave
simplified mechanical design and improved selectivity.

Amongst the other improvcmems.lhat have begn
taken place are the numerous applications of electronic
methods of control and measurement, and many
automatic copying and profiling devices fitted ‘ to
lathes, milling machines, boring and turning mills,

-ete., - and rapid power adjustment for reducing setting-

up times.

Improved lubrication system incorporating pressure
supply of filtered oil to the prin‘cipal rotating and
sliding parts for maintaining them in a proper state of
lubrication, has been developed along with safety
signal lights.

Wickman Chucking Bar Automatic — Six Spindle
Version — showing  the Tooling Area. The
Machine is designed Jor Fast, Accurate, and
Economical Machining of Castings, Forgings,
Billets and Pressings.

Machine tools have become progressively compli-
cated during the course of development. To-day
cross-planing, vertical planing, auxiliary milling,
grinding and slotting heads, are standard fitments of
large Planing Machines ; screw-cutting, coning, mill-
ing, grinding, contouring and auxiliary central boring
spindles, constant cutting-speed control are all avail-
able on Vertical Boring and Turning Mills; and
electrical cross-slide locking with all machine motions
actuated by independent motors, interlocked and
push-button controlled feed, quick traverse and
adjustment mechanism, etc., etc., are all now normal
practice.

In addition to the mechanical eficicacy of the
machine itself, safety and comfort of operation have
received careful attention, as it has long been accepted
that such working conditions for operators are not
merely humane, but also help in obtaining increased
production.

. Another factor which has largely influenced the
machine tool design is the mass demand for such
products as motor car, resulting in the automatic and
semi-automatic machine specially designed for mass
production. As each new engincering field has
developed, the machine tool maker has kept pace with
or anticipated machining requirements.

In concluding this paragraph, it may be stated that
throughout the process of development, a technical
perfection with considerable improvements in the
design features, has already been achieved although
the designers are stiil working all over the world to
make them better and better. For achieving high
efficiency, the aim has been to develop the machine on
the following three main lines :

(@) More powerful and rigid design to keep pace
with the development of tools.

(b) Adopting semi-automatic and automatic
working methods to make the machines
fool proof and absolutely independent of
skilled labour.

(¢) Designing the Machine Tool as a special or
single purpose machine to achieve the
largest possible output.

FUTURE TRENDS IN DESIGN

Predicting about the future trends of design, it may
be said that a stage has now been reached whence

further development may proceed in two divergent
directions.

(Continued on page 96 )
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The Manufacture of Parkson Plain and Universal
Millers, Sunderland Gear Planers,
Dividing-Heads, Gear Testers and Vises

T is undisputed that numerous businesses today
enjoying a world-wide reputation for their
products began in a quite humble way and owe

their present success largely to the enterprise,

originality and character of their founders. This is .

Particularly true of the British machine tool industry
in which many well-known firms started modestly with
little more than enthusiasm and an unlimited capacity
for hard work, and have since steadily progressed

under the personal direction of several generations of
their founders® families.

Such a business is that of J. Parkinson & Son
(Shipley) Ltd., founded by Joseph Parkinson in 1867,
and some brief account of its earlier years should be

recorded before lengthening memories of living
personalities blur the details of an interesting
story.

Strangely enough the firm at its inception had no
real connection with the manufacture of machine tools,
for Joseph Parkinson then acted as agent for Singer
domestic sewing machins, for which he developed a
thriving sale in and around Bradford. As siles and
demand increased, repairs to the machines were also
undertaken with the aid of two mechanics.

The next step saw the business engaged in the
actual manufacture of domestic sewing machines,
which led ultimately to the construction of industrial

(Continued from page v5)

On the one hand people are becoming more and
more ‘“automatic minded” and as such a trend
towards automatic operation, maximum utilisation
of horse-power, the ultimate in speeds and feeds,
and all other features which contribute to the highest
possible productivity in mass production operations,
is generally expected.

The po§sibility of calling for simplification so as to
produce simple but effective range of machine tools,
cannot also be ruled out altogether.

' In features worthy of further investigations are
lf:cluded the provision of automatic operating facili-
ties, reduction of setting time as also of loading and

unloading, garging and checking, etc., and the ease
of chip removal.

The Germans seem intrigued with full automatic
operation and have given a considerable attention to
what they call “ programming” machines and esta-
blishment of a push button factory since, based on
electronics, these machines are activated by a series
of push-buttons to perform a multiplicity of pre-selected
operations automatically.

MOTHER OF INTERCHANGEABILITY

The machine tool is the mother of interchangeability.
Its accuracy and productivity make possible mass
production. The progress in precision achieved from
dimensional limits of 040" in 1770, when James Wait
built his steam engine, to the present day limits of
*000025”, is by no means less spectacular.

To-day machine tools do their work so accurately
that no hand fitting is required during assembly :
therefore by reducing time and expense during manu-
facture, more goods are brought to market to millions
of people who could not have afforded them if it were

not for the accuracy of the machine tool in making
interchangeable parts a reality.

Without the machine tool the engineer would be
stripped of his power and opportunities. Every tools,
machine, and material used by the engineer 10
accomplish his purpose stems directly from Machine
tools or was evolved from machines which themselves
were produced by machine tools.

. Fron} t!xe machine tool flows every object of our
mdus.tnalnzed world. More than anybody thinks, our
machine tools are influencing our time, our culture and

civilisation.  Without them our mechanised society
would slowly grind to a halt.

—
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models for the quilting of coat linings and bed covers.
These large sewing machines carried from 80 to 120
needles cach. Buta change in the world of fashion,
principally the decline of the once popular Victorian
crinoline, brought disaster to that venture with the
consequent end of the sewing machine chapter.

THE FIRST MILLING MACHINE

This period, however, laid the foundations of the
machine tool business which is carried on today, since
it was from the necessity for performing milling
operations on sewing machine components that there
emerged one of the first milling machines ever to be
designed and made in England. Originally the
operations were donc on improvised appliances set up
on centre lathes ; but it later became apparent that
a milling machine would be more suitable for the
purpose. ’

At that time Joseph Parkinson had as a foreman a
man who constantly pressed for the purchase of a
milling machine, but the requisite money could not be
spared. Ultimatety it was decided to build one on
the premises and this foreman made practically all
the drawings and patterns for it himself. Having
obtained the necessary castings from an outside source,
he and Joseph Parkinson themselves undertook
almost all the machining and fitting.

Not until some time afterwards did it transpire that
the foreman, Bill Allen, had previously worked in
America and from mzmory had produced a machine

similar indeed to an early type universal miller
originating from the Brown & Sharpe Company.
This first machine, now an honoured historical exhibit
at the Shipley works, is illustrated below and it is
interesting to note here that the firm have made both
plain and universal milling machines uninterruptedly
since 187S.

In about the year 1884 a cone-driven back-geared
universal miller, complete with dividing head, sold for
£92 12s. 6d., packed aand delivered f. 0. b. London.
While fundamental features of the machine today
remain the same, how changed the design has since

.become and what a difference there is in price!

After the disastrous ending of the sewing machine
venture Joseph Parkinson turned his attention to
various textile machinery requirements such as
“ temples” * dobbies” and other accessories for the
spinning and weaving trade.

Approaching these problems with little knowledge
of the difficalties to be overcome his inventive genius
had full play and he succeeded where many men of
much greater experience had failed. For instance he
evolved a temple (a tensioning device used in the
making of velvet) which left no mark on the material
and this proved an immediate success, bringing him
much business. This particular incident is com-
memorated in the Parkinson telegraphic address which
remains TEMPLES to this day.

Developments were at this time influenced by the

A “museum piece” still to be seen at the Shipley works is this original Parkson machine, one of the first millers
ever 1o be designed and made in England.
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era of the amateur mechanic and the vogue was for
ornamental turning in ebony, ivory and metals with
the consequent creation of a market for small treadle
lathes for that purpose.

The design of the Handy lathe, the first of a
series made by the firm to meet that demand, very
obviously had been influenced by the earlier associa-
tion with sewing machines. The Handy incorporated
a number of unorthodox features in lathe construstion
and offered in a compact form advantages not secured
by other makes, principally in an improved arrange-
ment for * gaps’. The bed was secured to the main
casting by means of one bolt and made to slide on its
ways to the right, extending its length to take 16 in.
between centres with a gap 10in. wide. When the
82D was not required, or short work was to be done,
.the bedicould be moved back and fixed by the bolt in
much less time than - was necessary to take out and
replace ordinary £2p pieces.:

- Gteater and rwore uniform differences in speed
were pbtained by the movement of the foot, when the
machine was used as g foot lathe, than with the
nssufl construction. Moreover, as the cone and the
driving wheel were on the outside of the stand, the
!)elf could be more readily changed than when mounted
inside, as was the more common practice. Another

illustration of one of these carly lathes ith slidi
saddle is given below. ’ i sliding

(left) This Handy lathe, made by Joseph Parkinson in the
1880s, reflects in its design the influence of the treadle-
driven domestic sewing machine.  (right) 4 slightly
later Parkinson lathe designed with sliding bed 10
give 16 in. between centres. The vise, thought-
Jully provided at the right as a mechanic’s accessory, was
the forerunner of hunireds of thousands of vises since
made by the company.

QUICK-ACTION VISES

In these illustrations it will be noted that the

machines carry atable or wood:n board and that
towards the right-hand end of the tableis a small
parallel vise. This vise proved to be a happy
inspiration that led to unforeseen and unexpected
development. The table was made a little longer
than the lathe so that the extira fength served as a
bench to take a vise: but as no suitable vise could
be purchased, Joseph Parkinson designed and made
one of the Handy type now so familiar in tool
dealers’ stores. An illustration of one of the larger
models having a plain screw action is shown below.

(left) The simple Handy bench vise, having plain screw
action has long been in demand because of its robust
simplicity.  (centre) The urge 10 save time even in hand
operations at the bench was catered for by the introduc-
tion of the patented Perfect vise which speeded up clamp-
ing and unclamping « f work by the aid of a withdrawable
half-nut.  (right) A version of the Perfect vise, having
quick-actlon, large-area jaws and “under bench” con-
Struction, suitable for wood workers and sheet-metal
workers.

Although at that time there was no idea of making
and selling vises independently of the lathes, the idea
developed when a commercial traveller from Shefficld
called one day and said, * That's a mice little vise,
What's your price for a gross 7*. The manufacture of
such a quantity had never been envisaged, but in due
course a price was quoted and the order received,
with the understanding that if the vises proved satis-
factoty further orders would follow. With somewhat
Iimited reserves that the order naturally took a listle
time to fulfil. No complaint regarding the vises was
subsequently received ; but neiiher was a repeat order,

Ror even a reply, 'in spite of several letters wrilten on
the matter,

_ One day Joseph Parkinson, whilein SasBsd seck-
ing further business and waiting for an interview, saw
a dray-load of vises, identical to those he had sup-
plied, arriving at this firm's works. In due course at
the interview he forcibly expressed his opinions of
their conduct (the firm have since been out of existence
for many years) ending with the sStatement ** I'm going

ck home and will make a better vise, and this time
Ul patent it so that it cannot he copied.”
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At that period, in the year 1884, when h? lived at
Shipley Glen a noted beauty spot about § mn‘lcs out of
Bradford, his only son, Ernest, was serving as an
a with Messrs. Darling and Sellers at
Keighley. When Ernest arrived home that night fr9m
evening classes he found his father using the drawing
board on the kitchen table, having just completed a
drawing.of & Quick-Action vise which incorporated a
square thread and withdrawable half-put.  Joseph
invited his son’s comments and the conversation ran on

these lines:

 Come and have a look at this lad.”

“ It looks very simple father. Are you sure no one
else has thought of it before

“ Well I don't know, but 1 have never seen one,”’
said his father.

An inspiration then came to young Ernest, who
often, in telling the story in later years, added that if
he had not been learning about screw-threads at night
school for several weeks and in particular that very
evening had not been drawing the buttress thread, he
would probably never have made the suggestion he
did. :

“ Why not a buttress th-ead father ; the strongest
form of thread for resisting pressure in one direc-
tion ?”

Joseph thumped the table with his fist—

“ You've hit it lad and we'll undercut a few degrees
so that the greater the pressure the more the screw and
nut are drawn into mesh.” An application for patent
was filed as soon as possible and in due course

granted.

Plain screw vises without quick action are still made
in a range of sizes under the original name ‘ Handy’,
while the Quick-Action vise, combining continuous
screw and quick action is known in many countries as
the ¢ Perfect’ vise.

The Perfect vise combines continuous screw with
quick action, a combination which has survived the
test of time. Its leading feature is the undercut
buttress thread screw and half-nut.

After early struggles, the Perfect vise began to sell
and, as repeat orders came in, the inventor wrongly
anticipated that within a comparatively small number

of years he would have made all the vises the world
required. Contrary to his expectations, there are
probably more vises made today than ever before, but
there are few tools of this type more badly abused.

How often does one see a vise which has not had-.the

clementary essential attention of a few drops of oil per
week and how often is too small a vise used for the job
in hand. :

Bench vises for metalworkers and woodworkers ‘and
various types of machine vises—are also among the
Company’s specialities. Although vises are not
machine tools and consequently have been dealt with
only briefly here, this story of Parkinson activities
would be incomplete without reference to their
vise products.

The steady growth of the business made it necessary
to seek better accommodation and in 1893 a move
was made to Shipley where premises, though not ideal
for the purpose, were made to serve immediate
requirements, gradual additions and subsequent adap-
tations resulting in compact and conveniently arranged
workshops and foundry.

Concurrently with the manufacture and sale of vises,
the young firm developed steadily as machine tool
makers, undertaking to design and build almost any
of the usual standard types for which they had facili-
ties. In this way lathes, milling machines, shapers,
slotters, horizontal borers and drilling machines
brought in orders and provided employment to tide
them over severe periodical trade depressions.

The advent of the bicycle boom and the consequent
demand for machines needed to equip the cycle facto-
ries, advances in machine tool design following the
introduction of high-speed steel, and the development
of the internal combustion engine increased the
demand for machine tools, and the worst of the lean
years were past.

SUNDERLAND GEAR PLANERS

In the yearly vears of this century a trade gear
cutter, Sam Sunderland of Keighley, was pre-occu-
pied wtth the idea of building a gear-generating
machine that could use a cutter designed virtually as
a section of a straight rack. He proved to be the first
to succeed in this and actually made several machines
to operate on this now well-known principle, for use in
his gear-cutting business.

Now Sunderland happened to be a great personal



Although made nearly 50 years ago, this early Sunderland
gear planer which is preserved a1 Shipley, can still
produce spur gears of first class quality.

friend of Charles Henry Smith who for many years
was the Parkinson chief draftsman: so it was not
surprising that Joseph Parkinson and his son Ernest
both became interested in the new gear-cutting
machines. The method was then regarded as
completely revolutionary—so much so that in the first

year or two machines proved very nearly unsaleable in
England.

Sunderland had no desire to make machines for sale,
but Joseph Parkinson and his son had such complete
faith in this principle of gear generation that they
entered into an arrangement to make machines for

sale in Great Britsin and a number of other
countries.

An illustration of the first Sunderland gear planer
built at Shipley in 1909 is shown above. Although
not now in use, the machine can be seen today at the

works in complete running order and it is still capable
of cutting a good gear.

The combination of the rack-shaped cutter with the
planing method of gear generation undoubtedly had
some effect on design. for it enabled more compact
cluster gears 10 be made in one picce than was possible
when the gears had 0 be cut by any type of rotary

cutter. There were also other aspects of design
generally that were affected.

The faith of the inventor and his manufacturing
colicagues in this system has been amply justified by
results, for it is true to say that there is no other
single type of gear-cutting machine more widely known
throughout the engineering world.
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Reasons for the popularity and success of Sunder-
land gear planers are not hard to seek, some of the
principle advantages being (a) comparatively simple
low-cost cutters, (b) ease of setting up, (c) simplicity
of cutter sharpening and (d) long life of cutters.

One cutter cuts all numbers of teeth of the same
pitch, both spur and spiral, so that a small outlay in
culters covers a large range of work. Machines are
easily set up for pitch, number of teeth, face width
etc., and quickly changed from one job to another—a

feature appealing specially to the trade gear cutter
or jobber.

Highly skilled labour is not necessary and one man
may easily look after two or more machines. A high
rate of productivity is obtained at low maintenance,
cutter and operating costs.

Sunderland gear planers were the first machines to
cut successfully double-helical gears having conti-
nuous leeth, thus enabling the same efficiency to be
obtained with a narrower face width of gear. Today
they are made for spur gears only, spur and spiral
gears, double-helical gears only, or any combination
in sizes ranging from 12 in. dia. X 4 in. face x § d.p.
to 15 fi. dia. X 30in. face X S.n. pitch for spur gears
and 3 in. pitch for double-helical gears.

Joseph Parkinson did not live 1o see more than the
first few Sunderland gear planers built, for he died in

1910 at the age of 66. In spite of failing health he

ook an active part in the affairst of the firm until
shortly before his death.

Some time earlier he had taken his son Ernest
into  partnership and re-styled the business as
J. Parkinson & Son. FErnest Parkinson like his
father, had an inventive and practical mind, per-
severance in gaining knowledge, ability to grasp

the essentials of a problem and sound judgment in
dealing with men.

Under his guidance up to the 1914-18 war, widely
diverse types of machines were made and during the

war period the greatest output was in shell turning
lathes of different kinds. A¢ this time he was
chairman of the board of manag:m:nt of the Bradford

- Munitions Factory, being latsr awarded the o, LB

for his work there.

\

(To be Continued,
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