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MACHINE AGE

April 1954

WE belong to an era of “Machines” and ¢ Mechanisation ” yet we are vascillating.
Should we rationalise or not? An uproar has been raised over rationalised production
in Textile Industry, in the Press and Parliament, disillusioning the public.
Shri T. T. K. is a nationalist to the core. Chintamani Deshmukh is an illustrious
economist. Pandit Nehru is an illustrious ¢ Jawahar >. To convince him is no easy task. The
decision of the Central Cabinet to ¢ rationalise * textile industries cannot be easily unpatriotic.
What has been the secret of advancement of United Kingdom in the early half of this century.
Alfred Herbert, Churchill and other illustrious machine tool manufacturers alone brought wealth
pouring into the country. They flourished on exports. With home market alone, England
would not have gained leadership in Europe.

Recall the great upheaval in our own land. Recently we have outwitted Japan in our
export programme of textiles. Products of B. & C. Mills of Madras, Binny’s of Bangalore are
sought for, from Delhi to far off Indonesia. Handloom fabrics may suffice for home needs.
But if we are to be sustained only export is the answer. Can we compete if production costs
are not kept low and quality of a superior standard. The assurance that modern techniques
would not oust out a worker is easily understandable ? The output will increase to cater for
enlarged markets which can be caught only on “Price ” and * Quality  basis in the teeth of
cut-throat competition.

We are on the threshold of “ making > or “ marring >’ ourselves. Let us not Kkill the
goose that lays the golden egg. Let us produce more and more machines, machinery, plant and
equipment. Let us not depend on imports for these essential production implements. Of what
use is a worker without his tool. Let us concentrate to make ourselves self-sufficient to equip
our factories with machines and tools. Proper planning is essential. The dispersal of our
talent broods no good, if not evil. To have a Machine Tool Company in Bangalore, next door
to Harihar where the Kirloskars developed long ago a modern factory is not in general interests.
Let not the Military develop in its own way, blind to other developments, their own machine
tool factory in Bombay.

Manufacture of Machine tools is an industry by itself. This must be as Steel Works
the responsibility of the Production wing. Only then can rationalisation be on a planned basis.
The Planning Commission has a great duty to perform. It should set its thoughts to re-
organisation of a “ rationalised > secretariat. The production department of the Government
of India should be under the control of intelligent economists, industrialists and not seasoned
diplomats only. Except mgufacture of oil engines, in other spheres we have yet to produce
giant firms of the tyye‘pﬁ-hh‘xe rberts, Associated British Machine Tool Makers, Churchill
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The Most Suitable Type of Signalling and
Interlocking for Main Line Sections

By L. C. Mohindra, M. I.R.S. E. (Eng.), F. P. W. Inst. ( Eng.), 4. M. 1. E. E. ( London ).

Assistant Chief Controller of Standardization, Central Standards Ofice for Railways, New Delhi.

{ Continued from January issue ) \/(—7

(B) CONVENIENCE OF SHUNTING

The provision of a cabin at each end of a yard is very
convenient especially where considerable shunting has to
be performed over the facing points. In multiple
aspect signalling, the practice followed in India so far
has been to operate all points and signals from a central
cabin situated near the station master’s office. This
system has been found generally satisfactory at road-
side stations where shunting is not frequent. Where,
however, considerable shunting is to be performed,
difficulties in the prompt working of points are bound
to arise, as the cabin is far away from the facing points-
These difficulties have not been felt quite acutely
on the Indian Railways so far, as double wire signalling
has mostly been installed on metre gauge sections,
where the length of train loads has not been great.

* On the broad gauge sections and even on metre gauge
sections when the train loads are made longer in accor-
dance with Board’s recent directive, the working of
points from a czntral frame is likely to cause difficulties

t SCALE OF PAY OF LEVERMAN

Pay .. 35450
2
DA
Leave Salary Pay--DA
20
423 +45
20
Gratuity .. Pay-}-L.S.
24
P.I. Fund .. Pay/12

Total cost per month

Total cost per year

and even if supplemented by the provision of telephones
between the facing points and the central cabin, the
working may not be equally satisfactory. At stations
provided with two cabins, one at each end of the yard,
shunting can be performed with considerable ease,
promptness and efficiency, and this system has given
entire satistaction on railways, irrespective of the
length of loops.

(C) ECONOMY IN OPERATING STAFF

In the signalling installations of two cabins, one
leverman has to be posted at each cabin. Thus there
are six levermen required for each station assuming
eight hours shifts. In signalling installation of a central
cabin, however, only one leverman is required in each
shift, and due to his being close to the station he can be
utilized for other odd jobs also, e. g. obtaining and
delivering of tokens. Thus one man in each shift of
duty, i. e. three levermen will be saved, equivalent to
nearly t Rs. 3,500 annually in the operating recurring
expenditure. This would justify a capital expenditure

Rs. 35-1-50 P. M.
= Rs. 42 8 o

= , 45 © o Saving in recurring operating
expenditure by reducing 3

levermen.
= 5 4 6 o = Rs. 1,168-8-0x3
= Rs. 3,505-8-0

= 45, 115 0

o= 3y 3 9 o}

= w 97 6 0o

= , 1,168 8 o

* Railway Board’s letter No. 7477-W, dated 13th October 1952 lays down that on the broad gauge the length
of goods loops should be 2,450 feet suitable for 80 wagons, and on the metre gauge it should be 2,250 feet suitable for

80 wagons.
2
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of over Rs. 35,000, reckoning a vield of over 5 per
cent after allowing the maintenance expenditure and
depreciation costs. The advantage of economy in the
operating staff is, thercfore, rightly claimed by Signal
Engineers in favour of double wire signalling, which is
of great importance particularly with the rising wages
of the staff.

Where, however, there are level crossing gates near
the facing points, two cabin signalling is better, as it
may then be possible, in most cases, to have those gates
operated, by the provision of lifting barriers by cabinmen
themselves, thus saving gate-keepers. Therefore, the
economy in operating expenditure, sometimes claimed
with the provision of central cabin, does not really
accrue for stations where there are level crossing gates
at the end of a yard.

5- REVIEW AND UTILITY OF VARIOUS
SYSTEMS

While reviewing the merits and demerits of single and
double wire, two aspect and multiple aspect two cabin
and central cabin, mechanical and power operated
signalling schemes, it may be stated that all the systems
have their good points and limitations and these are
briefly as under—

(1) Single wire system:—

Quite suitable where points and signals are
not situated at long distances.

(i) Double wire system:—

Provides an efficient method of operating
signals at distances and points as well to
certain limits, specially central cabin.

(iit) Two Aspect Signalling:—

Quite suitable where speeds of trains are not
very high.

(iv) Multiple Aspect Signalling:—
Suitable for high speed traffic.
(v) Central Cabin:—

Provides economies in operating  staff,
provided there are no level crossing gates
near the points.

April 1954
(vi) Two cabin:—

Very suitable wherc considerable shunting
is to be performed at the facing points
and for ensuring complete arrival of train.

(vil) Power Signalling:—

Most efficient and modern mecthod of
signalling, but is very expensive.

In conclusion, the following comments arc offered for
the common possible combinations of the systems of
signalling with the mode of their operation:—

(@) Power signalling:—Power signalling when com-
bined with continuous track circuiting
between stations is most suitable, but is highly
expensive.

(b) Two aspect, two babin schemes:—Quite suitable
except on scctions where speeds are high.

(c) Double wire with Central Cabin  Operation:—
Quitc suitable for M. G. Scctions. It s
possible to cffect cconomy in  operating
expenditure by its installation. For B. G.
Scctions with long loads and on B. G. and
M. G. Sections where shunting over points
is frequent or there are level crossing gates
near the facing points it would not result in
similar economics it the operating staff.

* (d) Multiple aspect signalling with rwo cabin scheme :—
It is the most suitable system of signalling for
high as well as low speced sections. [t is also
convenieat for shunting and ensuring complete
arrival of trains on busy sections.

6. PRESENT SYSTEMS OF SIGNALLING AND
THEIR COMPARATIVE ESTIMATES

The systems of signalling and interlocking as now
generally existing on main line sections in India are as
under:—

1. Two aspect, Two cabin, Standard III Signalling ;
and;

2. Multiple aspect, Central cabin, Standard III
Signalling.

* Such a system of signalling does not exist at present at any station on Indian Railways. In fact, on sections where
multiple aspect signalling has been provided, large stations have been left alone and continued to be worked under 1o

aspect signalling with a cabin at each end of the yard.
have uniform system of signalling.

This is not a good practice, as complete sections should

April 1954

Estimates for the above have been prepared and the
costs are shown below .-~

Two aspect Multi-aspect

single wire, Double Wire,

two cabin Central Cabin
station

1. Two line station ** Rs. 90,600 *@Rs. 84,600
Standard 11T Sig-
nalling (Single
line).

2. Three line station @Rs. 1,08,300

Standard 111

Signalling (Single

line.

** Rs. 1,15,000

From the above, it would be observed that for Stan-
dard I1I signalling installations, the instailation costs of
the following two systems of Signalling are nearly the
same;—

(a) two aspect, single wire two cabin working, and
(b) multiple aspect, double wire, central cabin,

7. DETAILS OF MULTIPLE ASPECT, TWO
CABIN SIGNALLING SCHEME

The question of selecting a system of signalling
most suitable for Indian conditions, has been under
examination for some time ; and my study of the subject
has revealed that neither of the systems as it is
described in the last paragraph, can be said to be
entirely fulfilling all the neceds of the present-day
requirements of higher speeds and longer loads. There-
fore a system embodying good points of both has been
evolved. The main features of this scheme are as
under: —

(1) Station Masier’s control:—The Station Master
is provided with a slide control frame to

to work satisfactorily by single wire.

(@ Includes the cost of i—

THE INDIAN RAILWAY ENGINEER 7

control the reception and last stop signals.
The arrangements similar to those existing at
two aspect, Standard III Signalling instal-
lations have been retained.

(2) (a) Operation of Points and Signals:—The points
will be operated by rodding from cabins, as
under two aspect signalling.

(b) Signals:— (i) Warners and main Line Home
Signals—These signals will be three aspect,
operated electrically by the provision of three
position, upper quadrant signal machines.

1 It has been so arranged that they will work
automatically when the conditions for taking
them “off” to °Autention’ or ¢ Clear’ are
complied with as under—

WARNER SIGNALS

Attention .. 45 Requires Loop Home Signal ¢off’
(Caution).

1 Clear .. g0’ i Main Home Signal ‘off’

(caution).
MAIN HOME SIGNALS
Caution .. 45" Requircs Points set and locked for
main line.
Clear .. 99 . Points set and locked for

main line and Main line
Starter “off’ (Clear).

In the above arrangement the driver would know
from the position of the Warner Signal whether he is
to be received on the main line or on the loop line.

The signals will work from local batteries of about 12
volts.

** Includes the cost of two signal machines for Distant Signals as these signals at such distances are not considered

(1) Telephones at each end of the yard with the station, and

(2) Provision of arm repeaters to repeat the Distant Signals in cabins.

* The system provides for bracketted Home Signals.

cost would be approximately Rs. 78,000.

t The signal has been arranged to work automatic for the sake of simplicitv.

operated from the cabin lever.

Where single armed Home Signal is provided, estimated

If desired otherwise, it can be

+ This is assuming that full braking distance exists between the home signal and the relevant starter.
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(ii) Loop Home Signals and Loop Starters :— This is so because for the conversion

involved, the points will continue to be
operated by rodding from the existing
cabins. The only major change is the
provision of signal machines on warner and
main Home signals to operate signal arms
in the upper quadrant in three positions.
The other work of converting the loop
Home signals and starters from Lower
Quadrant two aspect to Upper Quadrant

two aspect is simple and would not cost

These signals need only display two aspects in
the upper quadrant worked by single wire
from the existing lever frame.

Loop Home Signals when off will show——Caution
{45~ in the upper quadrant).

Starter Signals when off will show—Clear (go” in the
upper quadrant). much.

Where the station master’s control is at
present by key transmitters, the cost of
converting a station to Upper Quadrant
signalling including the provision of station
master’s electric control will be approxi-
mately Rs. 32,000~

(iti) Inter-slottiny  between cabins om  reception
signals :—

This will be arranged electrically in the same
way as for two aspect signalling at
Standard 111 signalling installations.

A plan of a typical layout for a two line station along
with an estimate showing conversion from two to
multi-aspect are attached as Appendix D’ and <E .

(3) Estimated cost :—

(a) New Installations :—

8. OTHER IDEAL REQUIREMENTS OF
The estimated cost for a new installation is MULTIPLE ASPECT SIGNALLING
approximately Rs. 91,200/- for a two line
station and Rs. 1,16,400/- for a three line
station. (Single line) A plan of a rtypical
layout for a two line station for a new job
is at Appendix ‘A’ and its estimate at
Appendix ‘B’.

While evolving the system of signalling described in
Paragraph 7 above, the following objectives have also
been provided for :—

§ (i) To keep the initial cost as low as possible,

. . comparable with the two aspect signalling.
(b) Cost of alteration from two aspect to multi-aspect

signalling :—
*(ii) To keep the cost of conversion from two
aspect signalling to multiple aspect signalling

The cost involved is approximately Rs. 25,700/~ as low as possible.

assuming that the station master’s electric
control over signals and electric inter-slotting
between cabins already exist. It will be
observed that the cost is surprisingly low.

4 (iii) To provide a direct control of the station
master over all the reception signals as well

1 A statement showing the average annual cost ‘q}'})ervice }'or this System of signalling as also for the other
wo types detailed in paragraph 6, for a two line station, is arcached as appendix < C’.

§ This is comparable with the cost of other type of signalling detailed in paragraph 6.

.* For provz:diflg multiple aspect, upper quadrant, double wire signalling to replace two aspect, two cabin signalling,
ccording to the existing system of signalling in force, the entive gear of two aspect signalling has to be replaced.

+ In the present multiple aspect, double wire, Central Cabin scheme, the Station Master has a control over the

"fnals by means of intcrlocking keys but the Station Master cannor replace the signals to danger himself in case
emergency.

April 1954

as the last stop signals, enabling him to
put back signals himself in case of
emergeacy.

(iv) To provide suitable inter-slotting between
the two cabins,

(v) Tokeep the system of signalling as simple
as possible for installation and maintenance.

(vi) To design the signalling on progressive lines,
yet avoiding excessive use of batteries which
are expensive. Power in the country is
generally not available at road side stations.

(vi)) To retain the existing cabins and lever frames
where existing.

(viii) To utilise the existing signals.

*(ix) To hold the route under station master’s
control.

**(x) To retain the route signalling principles.

9. REAL NEED OF EARLY PROVISION OF
MULTIPLE ASPECT, TWO CABIN
SIGNALLING

As stated in the beginning, according to the draft of
the General Rules, under two aspect signalling, on
sections where the speeds are in excess of 30 m. p. h.
the existing Warner Signals are to be removed and
Distant Signals have to be provided instead, in rear
of the first stop signals, located not less than a quarter
of a mile. For stations, where outer warner combination
now exists, the Distant Signals will thus have to be
shifted out. The working of the Distant Signals so far
away by means of single wire is not likely to be entirely
satisfactory and provision of electric signal machines on
these signals will be a necessity at most of these stations.
The cost involved for these modifications will be
approximately Rs. 19,400/~ per station.

The above rule has to be applied to all stations where
speeds are to be in excess of 30 m. p. h, but for
sections where the speeds are already in excess of 60
m. p. h. the work has to be given a high priority,
particularly for reducing the ¢start to stop’ timings on
the major trunk routes, as per Railway Board’s directive.

T Under two aspect signalli
by the cabin man by throwing the signals ro danger.
resulted tn several accidents,

THE INDIAN RAILWAY ENGINEER 9

To comply with the requirements of Draft General
Rules, which no doubt aim at improved working, the
question is whether to :~—

1. Provide the Distant Signals in rear of the first
Stop Signals and still to retain two aspect
signalling with its inherent unsuitability for
high speed trafhic; or

2. Convert the existing two aspect signalling to
multiple aspect, two cabin scheme, thus
providing a system suitable for high speed
traffic, in line with the trends of progressive
countries.

ro. CONCLUSION

Taking into consideration the superiority of multiple
aspect signalling for high speed traffic and suitability of
two cabin working for ensuring complete arrival of a
train, shunting and possibility of operating level
crossing gates from the cabins, MULTIPLE ASPECT,
TWO CABIN SIGNALLING SCHEME is considered
more suitable than :—

(i) Two aspect, two cabin signalling, or
(i) Multiple aspect, central cabin signalling.

for busy sections where maximum permissible speeds
are high, train loads are long and shunting at the points
frequent.

11. RECOMMENDATIONS
It is recommended that :(—

(1) Multiple aspects, two cabin signalling may be
provided at road side stations on the main
trunk routes in the future signalling instal-
lations ; and

(z) On the main trunk routes where the existing
signalling arrangements have to be modified
to permit higher maximum permissible speeds,
in compliance with the draft General rules,
Multiple Aspects, two cabin signalling be
provided on a programmed Dbasis,

in preference to the instailations of distant signals,
located in rear of the first stop signal, operated under
two aspect signalling.

ng, at ;?ajort\zy of Standard III Signalling installations, route can be altered
This is considered to be a weakness of the system and has

**  In the Multiple aspect signalling of the type existing on Southern and North-Eastern Railways, the home signal

does not indicate the route.

3
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Abstract Estimate for providing Upper Quadrant,

2 cabin Standard lll Signalling at a typical

2 line station with one siding off the loop.

13:)'- Description

w

OV oo v &

12
13
14

1§
16
17
18
19
20
21
22

23
24
25
26
27
28
29
30
31

Cabin buildings to accommodate 22 lever frames
Interlocking lever frames 12 levers

Miscellaneous cabin fittings such as clock, cabin lamp,

glazed frames, stools etc.,
Signals 2 armed bracketted
Signals warner
Signals starter
Signal roundels
Signal lamps
Signal transmission including detectors
Facing point bolt locks & covers
Facing point bolt, Economical Lock and covers
Lock bars and equipment
Rodding
Cranks and compensators

Rollers and foundations

Joints, lugs and adjusting screws

Bolts and Nuts, split pins and rivets ..
Cement concrete ..

Consumable stores

Painting ..

Tools and plants ..

Labour for erection at site

ELECTRICAL PORTION

SM’s slide control frame 12 slides
Reverser style ‘A’

Electric signal machines

Electric detectors

Electric slot indicators

Arm and light repeaters
Pyroscope

Electric key transmitter locks
Lever contact boxes

Carried over

t  Complete with lever locks on two levers.

*

Quan-

tity

Rate

@
Rs.

5,400
275

L. S.

2,200
1,100
1,000

100
245

2,400

400
110
180

70
200
1o

per Cash
Rs.

Each
Lever

7,200

Each

»

4,500

Slide
Each

»

»
»

»

11,700

Main Homes and Warner Signals will be provided with electric Signal machines.

Cost

Store
Rs.

3,600
6,600

640
4,400
2,200
4,000

288

900
1,290

380

225

1,300
2,540
1,310

2,135
1,032
350

350
200

200
250
4,500

1,200
1,470
9,600
1,200
1,100
720
280
400
1,320

51,480
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Appendix ‘B’

Total
Rs.

10,800
6,600

640
4,400
2,200
4,000

288

900
1,290

380

225
1,300
2,540
1,310

2,135
1,032
350
350
200
200
250
4,500

April 1954
I\Shl).. Description
B. F.
32 Arm contact boxes
33 Relays ordinary
34 * Relays line 1,000 W
35 Bells ordinary
36 Magneto telephone
37 Extension bells and 2 way switches .
38  Cells, caustic soda for electric signal machines and Arm
repeater circuits
39 Cells, dry
40 Battery cup board .
41 Overhead lines using iron wire for all circuits up to home
signals and copper wire between home and warner
signals .
42 Junction Boxes and earths
43 Wiring materials ..
44 Bolts, nuts, flats, &c.,
45 Miscellaneous and consumables
46 Painting
47 Tools and Plant
48 Labour for erection at site
49 Freight charges on stores i. ¢. Rs. 65, 047
so Carriage charges ..
51 Supervision and Establishment charges
1 Signal
] I
| nspector
For 2} ! Block
months i Inspector
| 2 Clerks
| 8 Trollymen
52 Contingencies at § per cent on
Cash Stores Total
21,803 65,047 86,850

Grand Total

Quan-

tity

AN NN

3
3 sets

52 cells

15
5
Lot

»
»

»

»

THE INDIAN RAILWAY ENGINEER

Rate

111
25
275
25
190
60
36

3
200

L.S.

*  For electric Szgnal machmes

11

Appendix ‘B’ continued.

per  Cash
Rs.

11,700

2,200
3,903
500

3,500

21,803

22,893

Cost

Store
Rs.
51,480

660
150
1,100
150
570
180
1,872

45
1,000
5,218

375
1,847
120

100

50
150

65,047

3,252

Total
Rs.
63,180

660
150
1,100
150
570
180
1,872

45
1,000
5,218

375
1,847
100
100
50
150
2,200
3,903
500
3,500

86,350

4342
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Appendix ‘E’

For conversion of Two Aspect Lower Quadrant to Multiaspect Upper Quadrant Signalling

Description

Electric signal machine
Electric detectors
Electric key transmirters
Lever locks (Mechanical)

Batteries, Soda, Caustic

Housing for above

Line Relay 1,000 w

Signal fittings upper Quadrant

Arm and Light repeaters and fittings . .
Earth plate

Cable VIR 1/.044

G.I. Wire No. 8 SWG
G.1.Wire No. 12 SWG
Copper wire 200 lbs.'Mile

Solder Soft

Rail Post 24’

Rail Post 30"

Stay Rods
Brackets 6 line
Clamps for above
Insulator porcelain
Stalks for above
Shackles porcelain
G.1. pipe 4" bore
Bends for above
Sockets for above

White lead

Coal, Bengal

Alteration to miniature frame
Alteration to lever frame
Petry stores

Labour charges

Toral
Freight charge 6o per cent on Rs. 20,488

Total
Supervision charges

Total

Conringencies at § pzr cent on Cash —g,029,
Store~20,488 Total—24,517

Total

ngan—
tity o
Rs.
4 2.400
2 400
2 200
2 50
36 36
4 200
4 275
6 300
4 350
6 16
12 14
coils
1 cwt. 45
8 cwi. 45
5,000 0-4-0
Yds.
L. S
8 1
4 1
4 20
12 6-8-0
16 2-12-0
66 1-8-0
66 1
16 2-12-0
.. 300 fr. 1-8-0
10 0-8-0
10
1.8,
n
Store

Rate

per

Each

b4
k2l

3

bhd

per cwi.

per Yd.

Per {1.
»

Each

3%

Cash
Rs.

1,800
1,800

1,229

3,029
1,000

4,029
201

4,230 21,512

Cost
Store Total
Rs. Rs.
9,600 9)600
800 800
400 400
100 100
1,196 1,196
800 800
1,100 1,100
{ ,800 1 ,800
1,400 1,400
96 96
168 168
45 4!
360 36(
1,250 1,25¢
20 20
192 192
120 120
8o 8¢
78 78
44 44
99 99
66 66
44 44
300 300
15 15
h 5
b 5
5 5
100 100
100 103
100 100
1,800
20,488 22,288
1,229
20,488 23,517
1,000
20,3488 24,517
1,024 1,225
25,742

April 1954

THE INDIAN RAILWAY ENGINEER 15

Commonwealth Conference on Electrical Cable Standards

By E. D, Johnson, Production Director, The Indian Cable Co. Ltd,

" URING recent years National Standards
D Organizations have been set up in almost all
~ countries where engineering products are made
and used, and there has tended to develop in thesc
countries the formulating and publishing of national
standards that differ, either largely or only in detail,
from those of other countries. The tendency has been
for the engineers and standards authorities of each
country to adopt standards that are considered to be
especially suitable for their own particular country and
for the climatic conditions appertaining thereto.

Of the countries throughout the Commonwealth, with
the exception of Canada where different voltages are
employed, the national standard specifications for the
different types of clectrical cables were considered to be
sufficiently closely related to make Commonwealth
Standards possible. Such standards are very desirable
because electrical cables now have such a wide range of
uses and are connected to such a diversity of equip-
ment that at least common dimensions for the different
types of cables would avoid equipment going out of
service because of the non-availability of cables of the
correct dimensions in any particular country,

The United Kingdom, as the biggest producer of
electrical cables, is particularly interested in common
standards, but with the further industrial and social
development expected in the coming years from the
other countries of the Commonwealth, the demand for
electrical equipment should steadily increase.
Productivity should also increase and countries other
than the United Kingdom should fiad themselves with
production standards that exceed domestic demands.
Under such circumstances, it is apparent that the avoid-
ing of a multiplication of types and dimensions of cables
for the same purpose is very desirable throughout the
commonwealth.

THE CONFERENCE

Commonwealth Conference on Cable Standards was
held recently in London, in the building of the British
Standards Institution, to endeavour to Secure a better
understanding of the different points of view held in the
Commonwealth countries on standards for rubber-
insulated, paper-insulated and polyvinyl chloride (PVC)
—insulated cables, and to endeavour to make recom-

mendations, for subsequent consideration by the
Standards Bodies of the Commonwealth, with the object
of securing as much uniformity as possible in the future
in the standards for cables,

The countries represented at the Conference were
Australia, Ceylon, India, New Zecaland, Pakistan,
United Kingdom and the Union of South Africa. The
Indian delegation consisted of Mr. W. Evans of the
National Insulated Cable Co. of India Ltd.; Shr
P. S. S. Mudaliar of the Radio and Electrical Manu-
facturing Co. Ltd.; Mr. C. T. Wright, Chief Electrical
Engineer, India Stores Department, London; Shri
L. N. Mathur, Senior Inspector of Railways and Dr. .
Krishna, Scientific Liaison Officer of the High commis-
sioner’s Office, London; Dr. Lal C. Verman, Director,
181, and the writer.

To simplify the work of the Conference, working
parties had been formed in most of the participating
countries and recommendations regarding standards for
each particular type of cable had been prepared by such
working parties and circulated through the Standards
Bodies of the countries concerasd.

Before the Conference, and on perusal of the different
recommendations, it did not appear that the better
understanding which was the aim of the Conference was
possible of achievement. The greatest diversity of
opinion was in respect of dimensions, especially of
rubber-insulated and P. V. C. insulated cables. Unifor-
mity, or at least near-uniformity, of dimensions was the
most important agreement sought from the inter-change
of views.

In the United Kingdom, and in most of the Com-
monwealth countries, the thicknesses of insulation on
rubber-insulated cables had remained practically
unchanged for almost 50 years. Cables are an expensive
item of equipment and the British Electrical Authority
had approached the British Standards Institution with
the suggestion that with the improved techniques of
rubber manufacture and the improved standards of
purity and fineness in many of the ingredients used in
rabber dielectrics, the thicknesses might bz reduced
without reducing the standards of safety. The costs of
such cables could thereby be reduced.
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REDUCED CABLE THICKNESSES

After consultation with the manufacturers of the
United Kingdom, the British Standards Institution had
agreed to reduce thicknesses for rubber-insulated cables.
It was also agreed similarly to reduce the thicknesses for
PVC-insulated cables; the PVC dielectric had been
developed during the war as a necessity, following the
loss of plantation rubber, and used with thick-
nesses in close relation to those previously in use on
rubber-insulated cables.

These proposals for reduced thicknesses were an
important feature of the Conference, and at one time
this appeared to be by far the most controversial issue.
The Conference was reported in the daily press and the
Manchester Guardian ; it was announced that men had
come thousands of miles from Commonwealth countries
to spend a good part of the coming week sitting round a
conference table in Westminster arguing about a few
thousandths of an inch.

The issue, however, did not turn out to be so very
sontroversial, and after the first expressions of opinion,

combining ecoriomy with efficiency

c:».-\’assels .
fans for cool comfort
MODELS : Kassels, Anand, Lucky & Azad

MATCHWEL ELECTRICALS (INDIA) LTD.
Head Office: P. O. Box 1430 Delhi

Delhi Phone No. 24111

I TN

N W\W\\N\M‘N\W

NN

7,

Bombay Branch

Phone: 23024

VRN

V7
"y
ity

¥ -
%

Kassels D.C,
Pedestal fan

Ceiling fan
Z
NI,

P. O. Box No. 748, Bombay

7

%

7

April 1954

it became apparent that a closc agreement might be :

possible. Ultimately, the Conference did agree in
principle not only to the desirability of cable standards
in Commonwealth countries being as nearly as possible
the same but also agreed on common dimensions in
almost all cases. In some countries of the Common-
wealth, Australia and the Union of South Africa in
particvlar, the standards for cables and flexibles are
statutorily enforceable and cables or flexibles which do
not conform to national standards cannot be sold or
used. This condition means that any new standards, or
revisions of the old standards, in such countries cannot
be made without full consideration of the statutory
implications. If the delegates to the Conference can,
on their return to their own countries, convince the
Standards Bodies concerned regarding the need for
revision of the existing standards, the necessary statutory
agreement will be a simple matter.

Sitting around the Conference table one had two vivid
impressions. The first was on the statutory enforcement
of engineering standards for the maintenance of a high
factor of safety for human life and property, and that it
has been achieved only in what might be looked upon as
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the newly developed countries. In spite of the problems
attached to such statutory enforcement, the desirability
is very apparent. The second impression was how
much easier it appears to be to obtain agreement round
a table from a group of international engineers than it is
from a group of politicians, international or otherwise.

RUBBER-INSULATED CABLES

Rubber-insulated cables were considered for working
voltages up to 11,000 and in ranges as follows :

(1) Not exceeding 400 volts to earth
(2) 660 volts to earth

(3) 3,300 volts between phases

(4) 6,600 volts between phases

(5) 11,000 volts between phases

There were differing views as to the desirability of
specifying the composition of the rubber Insulation, and
the majority opinion was in favour of relying entirely on
physical and electrical test requirements to assess its
quality. It was agreed that consideration should also
be given to the desirability of specifying two separate
grades of rubber insulation for use in temperate climates
and in tropical climates, respectively. It is appreciated
that tropical conditions cannot be accurately created in
the testing laboratories of temperate countries, and that
the actual tropical climate itself is the only accurate
testing ground for any engineering equipment. The
Conference derived considerable interest from the
experiences of delegates from tropical and sub-tropical
countries.

Testing standards and methods of measurement of
thicknesses were recommended. Steps were taken to
reach agreement on mathematical formulae for deter-
mining rubber and lead-alloy sheath thicknesses. Core
identification standards and identification standards for
the actual manufacture of the cables were agreed upon.

PAPER-INSULATED CABLES

Paper-insulated cables were consideted for 3-phase
working voltages up to 33,005 and in ranges as follows:

(1) 1.1 kv
(2) 3.3 kv

(4) 11 kv
(5) 22 kv
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(3) 6.6 kv (6) 33 kv

Core and cable end identification were agreed upon
and a special identification for 1.1 kv cable was recom-
mended. Dimensions were agreed upon and, probably
for the first time in such a standard, a recommendation
was made in regard to an actual specification for the

compound used for the impregnation of beddings and
servings.

Testing methods and values were agreed upon.
PVC-INSULATED CABLES

PVC-insulated cables were considered for medium
voltage only, i. €., not exceeding 400 volts to earth, but
with classifications into two grades, general purpose and
heavy duty.

There was a reasonably general agreement on both
dimensions and composition of PVC. Testing methods
and values were recommended as also was core identi-
fication.

This being a comparatively new form of cable
dielectric, there was a long and interesting discussion and
evidence of a greater diversity of both ideas, opinions
and experiences than on other dielectrics.

GENERAL

The Conference met for a total of six days with a
further meeting a few days later to approve the final
report. The chairman throughout was Mr. P. V.
Hunter, a cable engineer of both great experience and
world renown.

There was a unanimous opinion that the Conference
had achicved its objective and that, as a result, the
standards for electrical cables in the Commonwealth
countries would, in due course, be brought very much
more closely in line with one another. It is expected
that further conferences of a similar nature will take
place in different countries of the Commonwealth from
time to time with the object of securing a continuance of
the closer agreement and that new cable standards in the
Commonwealth countries shall be developed on similar
lines to the maximum possible extent. (IST Butletin)
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““Paramite’’ Cables in the Delhi Low Cost

Low Cost Housing has aroused, is an indication

of the Indian public’s vital interest in the
burning topic of housing. The fact that one of the
country’s most urgent problems is to house adequately
its large and growing population, requires no underli-
ning. For many years enlightened employers have been
active in meeting the needs of their workers for houses
near the place of their employment, but this has merely
touched the fringe of the country’s acute need of new
dwellings on a vast scale.

THE keen attention which the Delhi Exhibition of

The problem is at last being approached at a national
level, and itis extremely encouraging to note that, at
Delhi, Indian architects have been prominent in devising
a range of inexpensive houses of attractive appearance,
which should provide a welcome answer to the question
of making available cheap and easily constructed homes
for the millions.

Housing Exhibition

It is not enough nowadays to provide mere shelter,
however, and most of these modern homes afford the
essential amenities of tap water, internal sanitation,
cooking facilities, fans and electric lights. The Indian
public moreover, can note with satisfaction that not
only the building materials themselves, but the more
complex industrial products involved in providing
water, sanitation and light arc available from the
country’s Own resources.

In the electric wiring of a house, for example, several
hundred yards of cable may be required, and it can be
recorded with pleasure that, with few exceptions, the
houses on show at the Delhi Exhibition, were wired
throughout with Indian-made cables produced by The
Indian Cable Co., Ltd,, at its Tatanagar factories.
This fact is certainly sound testimony to public
confidence in the products of a modern Indian industry,
which has behind it over thirty years of experience in
producing these very cables and wires in tropical

( Continued on page 19 )
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Lightweight Trailer cars for Electric Multiple Unit Stock

of multiple unit stock, built in the United
Kingdom, were delivered to the Western and
Central Railways and these have, no doubt, been
inspected and used by many readers of this journal. It
may be of interest, therefore, to your readers to have
some technical information regarding their design and
manufacture.

":)URING 1951 and 1952 twenty eight 4-car rakes

A general description of the coaches would appear
unnecessary, as the accompanying photographs indicate
the appearance of the exterior and interior and the
leading dimensions are given below. Before dealing
with the problems of design and manufacture which face
the builder of lightweight stock, it may be useful to
briefly review the origin of the mechanical design, and
in this article only the trailer cars will be considered
which were supplied by The Birmingham Railway
Carriage and Wagon Company Ltd.

The new stock supplements and replaces that built
some 24 years ago to inaugurate the electriffied suburban
services of the Great Indian Penisula Railway and the
Bombay Baroda and Central India Railway (the latter
then still a Company line). The original stock would
today be considered unduly heavy, the motor cars
weighing 70 tons and the trailers §3 tons, and, though
it has given excellent service under arduous traffic
conditions, the Railway Administration and its
consultants desired, understandably, to take advantage
of present day methods of construction to effect a
considerable reduction in tare weight; the replacement
stock has a specified weight of 52.} tons for motor cars
and 31.} tons for trailers, giving a reduction in total
weight of the rake from 229 tons to 168 tons, a saving of
26.6%,—the existing stock being made up in rakes
consisting of a trailer and a motor car between two

conditions for service in the arduous climatic extremes
of this great sub-continent. Both the prize-winning
designs, won by V. J. Mistry for Hot and Humid
Climate, and the other by S. P. Caprihan for Hot and
Dry Climate were, of course, wired with The Indian
Cable Company’s well-known * Paramite” brand of
rubber-insulated cables. In fact, as far as the provision
of lighting for the entire Exhibition is concerned, The
Indian Cable Co. Ltd. would appear to have stolen the
show. In addition to furnishing the wiring for most of

( Continued from page 18 )

driving trailers, and the new stock in rakes of two
trailers between two motor cars.

It is obvious that the Railways requirements—trailer
stock capable of running at a speed of 65 m. p. h,
carrying a dense crush loading of 22 tons with a
maximum permitted tare weight of 31.! tons, and able
to resist a head on loading of 100 tons—calls for skill
both in design and execution, s it is a pre-requisite that
all stressed members be designed to carry theit full share
of the load and are built together in such a manner as
to be capable of so doing. The problem facing the
builders of the trailers was rendered slightly more
difficult by the fact that the minimum weights to which
it was found possible to build the Motor Coaches made
it necessary to keep the weight of the Trailer Coaches
much lower than the specified figure, so that the tare
weight of a rake did not exceed 168 tons. The heavier
of the two trailer cars, as shipped to India, weighed 28

Interior view—lower class.

the houses on display, two power wunits supplying
electricity for the Exhibition, all the stalls, the Art
Theatre, the Amusement Park, and the Administrative
block has ¢ Paramite * cable installations throughout.—
An impressive record far a leading Indian Industry
specialising in house-wiring, but only a fore-taste of
what can be done with India’s own resources when
once the lessons of this Exhibition are applied, and low-
cost homes for the millions begin to spring up
throughout the land.



20 THE INDIAN RAILWAY ENGINEER April 1954

Interior view—upper class.

tons, it being some 35°, lighter than trailers of the
existing stock.

REDUCTION OF WEIGHT

Generally speaking, rolling stock can be lightened in
two ways, assuming that every advantage of integral
construction has been taken ; the material may be either
a high tensile quality steel which permits reduction of
the sections or a light alloy which, although its low
modulus of elasticity invariably necessitates an increase in
sections, is attractive an the score of its low specific
gravity ; both materials have concomitant disadvantages,
the former in that laminations frequently occur in rolling,
and the latter in that its cost renders it expensive
(sometimes prohibitively so)as a means of reducing
weight, in addition to the fact that heat treatment is
required to develop its mechanical properties to the full,
thus rendering subsequent repair work more difficult.

The solution adopted for these coaches was—as so
often in engineering—a compromise; the use of high
tensile steel of a weldable quality (B. S./S. T. A. 5/V6A)
for the stressed portions of the underframes and shell,
and aluminium alloy (B.S./S. T. A. 7/A. W. ) for
interior panelling, flooring and roof sheets, * Alpax”’
being extensively employed for doors, louvres, seat ends,
etc.

STRAIN GAUGING

In view of the relatively high calculated stresses
allowed it was thought advisable to check these by
practical means. Aircraft manufacturers had, during
the war, developed a method of electrically strain
gauging structures and this system was adopted for
assessing the loads obtaining in the car superstructures

due, firstly; to the weight of the structure itself,
secondly :  to vertical loads, and thirdly: to end load-
ings combined with vertical loadings. It wasa matter
of extreme gratification to the builders that the accuracy
of their theoretical calculations was confirmed by the
strain gauge readings, the discrepancies usually being of
a very low order indeed.

It may be of interest here to describe the method by
which the cars were strain gauged as the system itself is
comparatively new, although it had been used to some
extent in the U. S. A. for chzcking stresses obtaining in
locomotive frames and bogies.

The first essential for succzssful strain gauging is the
provision of a suitable building, free from draughts and
having an even temperature, as the strain gauges are
remarkably sensitive to changes in t:mperature and
unless these conditions are provided and the gauges
themselves insulated by felt pads, inaccurate, and there-
fore valueless, readings result. Theoretical calculations
had indicated the regions of maximum stress and a total
of 250 strain gauges were applied to a trailer car super-
structure at these points.

As a preliminary itis necessary to obtain the initial
stress which occurs in the structure due to its own
weight, and this was done by loading the superstructure
with weights equivalent to half the weight of the
structure distributed in the same manner as the weight
of the superstructure itself. The figures thus obtained
represent, when doubled, the “built-in” stresses
occurring in the structure.

The various vertical loadings are simulated by placing
the full load in the form of 56 Ib. weights distributed
over the flooring in the same manner as the pay-load.

Exterior view—trailer car * C°

_———"_"In simple and luxurious execution « All kind and each gauge

GEBRUDER CREDE & CO

MANUFACTURERS OF RALLWAY-CARS
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End loading is applied at the drawgear retainer castings
by means of a hydraulic ram while the caris standing
in a testing fixture consisting of crossbeams at each end
coupled by tie bars at approximately solebar level, the
cars themselves standing on shop trolleys; by this
means any combination of vertical and end loadings may
be obtained within the capacity of the ram and the
resistance of the car structure to lead. The addition of
the stresses induced by the loadings and the inherent
stresses due to the weight of the structure give the actual
stress occuring at any point. Physical deflections of the
car structure are measured in relation to strained wires
fixed to the shop floor, whilst these loadings are applied.

CONSTRUCTION

In order to effect the maximum saving of weight
integral construction has been adopted, that is to say
the car shell and underframe are designed and built
together in such a way as to act as a single stress carrying
member. The underframes, bodysides, bodyends and
roofs are built in jigs as welded sub-assemblies and then
riveted together on erection.

The underframe is of all-welded construction and
almost entirely composed of high tensile steel in the
form of rolled sections, pressings and fabricated plates.
The floor sheets are of 16 swg aluminium alloy folded
into a 2.}” pitch x §” deep dovetail section secured by
aluminium rivets to the floor bearing members of the
underframe—it may be noted that aluminium flooring
has a considerably greater deflection than steel flooring
of a similar gauge and it is necessary, therefore, to
provide additional floor bearers to what would be
required with a steel floor.

The stress carrying members in the roof are of high
tensile steel but the remainder of the light scantling steel
work and also the body panelling is of 14 swg mild steel ;
pressings of channel or zed section are extensively used
for the framing members but the bottom crib rails and
the body cantrails are of rolled section. The body shell
is tied transversely at all doorways by windscreens
having 16 swg mild steel frames panelled with 16 swg
aluminium alloy sheet.

PRECAUTIONS AGAINST CORROSION

Corrosion in stock built to withstand monsoon condi-
tions and running on coastal routes is a matter of
primary importance but provided adeguate attention is
given in the design to avoidance of horizontal surfaces
which trap condensation and that the steel work is
adequately protected, the effect of corrosion may be
minimised to a large degree. The whole of the body
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steel work in these cars is subjected after erection to a
shot-blast and zinc-spray treatment on all interior and
exterior surfaces, the windscreen frames being
treated separately prior to panelling. Treatment of this
type effected on the complete structure has several
advantages over individual treatment of members but

it does necessitate the erection conversion of a shop .

expecially for the shot-blasting and spraying.

As a further deterrent to corrosive action on the steel
work and aluminium alloy, zinc chromate iron oxide
primers were used throughout subsequent, in the case
of the light alloy, to the use of Deoxydine treatment
to improve the bond between paint and metal.

USE OF ALUMINIUM ALLOY

Whilst on the subject of aluminium alloy, it many be
interesting to note that the parcel racks are fabricated
completely from this material, being built up of
aluminium alloy pannels and extrusions on cast “Alpax’
brackets.  Aluminium extrusions are indeed widely
used in the form of louvres, cappings, light frames and
fittings and generally receive a self-colour anodic
treatment which besides acting as a protection ends
to lighten the painted interior finish.

The flooring system in the lower class cars was
designed expressly to withstand the hard service con-
ditions encountered in suburban stock of this type.
The dove-tail section aluminium floor shects are overlaid
with shaped slabs of compressed cork and then topped
with 2 §/32" thickness of ¢ Ferobestos » sheeting stained
to match the maroon colouring of the lower interior body
sides. All three floor layers are riveted together by
means of hollow rivets which provide drainage additional
to that given by the floor drains at the bodysides.
Great attention was paid in the design of this flooring
system to sealing against the ingress of water to the
structure during the floors to remove betal nut expector-
ation.

In order to obtain a lighter lower class seat than that
given by the usual slatted construction, timber framed
plasticised inserts are locked into a fabricated stcel and
aluminium frame, the seat risers being of aluminium
sheet while the seat ends are formed of ‘° Alpax”
castings. The upper class seats are more orthodox
in construction, the squabs being composed of spring
units trimmed with leather cloth; ¢ Alpax ™ scat end
castings are again used.

LIGHTING

Interior lighting is provided by two continuous rows
of fluorescent tubes giving at reading level an illumina-
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tion of 20 candle power per squarc foot and in the event
of this main lighting system emergency lights are
automatically switched in.

BOGIE DESIGN

The bogie design is of conventional bolster type.
The spring planks are suspended from the solebars by
swing links with double-coil nexts of helical springs
fitting between the spring and bolsters; half-elliptic
laminated springs with helical auxiliaries are used for

the side suspensions. The bogie frams consist of

welded sub-assemblies rivetted together and are
constructed entirely in high tensile quality steel. Stress
relieving was carried out on the various sub-assemblies
before fabrication into a complete unit.

BRAKES

The new stock is fitted with Westinghouse air brake
arranged for gradual application with electro-pneumatic
control as it is possible with this system to vary the
brake force during an application without first passing
to release.

The brake cylinder is mounted on the underframe and
the bogie brake arrangement is an orthodox clasp-brake
one. Successful trials in India with non-metallic brake
blocks had led to their being specified for this stock but
after the first units had been put into service it was
found that the high temperatures induced flaking of the
tyres, and it was decided to revert to the standard
Indian cast iron block.

In is hoped that the foregoing has indicated to some
extent the factors which influenced the Railways’
consultants and the builders in designing this lightweight
trailer stock and that the service performance of the
stock will prove that it is possible to build safely and
economically at such weights.

LEADING DIMENSIONS

Rail gauge 5 ft. 6 ins.
Length over body 68 fi.
Width over body 12 ft.
Height, rail to top of roof (tare

condition) 12 ft. 6 ins.

Height, rail to top of floor (tare
condition) 3 fi. 10.1/4 ins.

Distance between bogie centres 48 ft.

Bogie wheelbase g ft. 6 ins.

Wheel diameter 3 ft.
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STEEL TUBES

FOR WATER, GAS & AIR SERVICES

WATER MAINS

TUBULAR STEEL POLES

BOILER TUBES
STEAM PIPES

& SPECIALS
TUBULAR COILS

FOR SUPER HEATERS, REFRIGERA-

TION & HEATING

STEAM PIPE LAYOUTS

DESIGNED, FABRICATED & ERECTED
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AND
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OF INDIA. LL'TD.

HEAD OFFICE :
41, CHOWRINGHEE ROAD, CALCUTTA.

WORKS :
39, HIDE ROAD, XIDDERPORE.

BOMBAY OFFICE :

HIMALAYA HOUSE, PALTON ROAD,
FORT, BOMBAY,

L 12 11 21 22 4

‘0-0-0-0-0-0-o-0-0-0-0-0-.-0-0-0-0-‘-0-0-0-0-0‘0-0-0-0-0-0-’-0-0 IDVEDIEDIER C WP RN+ AR S ED L ID L PR G DV ED I ED I ED C P A W ED 2GR t WP S ED S G ¢



A NEW FIAT MOTOR TRAIN

A VERY MODERN PRODUCT
THE new Fiat motor train, which is being shown ’

Diesel train sets as supplied to the RENFE

{ Spanish ) and CP ( Portuguese ) raihwavs

to authorities and journalists on a demonstra-

e o T G 5 i

for the §panish Nati}; e $ Ratlway Materials Section
ordered 20 trzing of 14 System (RENFE) who have

. s fpe. Three other similar
a7y are being supplied to the Portuguese Railway
Company (C. P.). This batch of twenty-three motor
trains, built in Turin, constitute an important export
item of Italian engineering and workmanship. They
are very modern trains, into which Fiat has put, as to
design and construction, the very latest ideas in railway

Diesel train set composed of power car | trailer -

power car — Two 12-cyl. horizontal engines of 505 h. p.

engineering.

These motor trains—designated as “type 080" and I“Zic oM typ‘; SBD cngincsd h;:vck ”f hiorim_;t‘:l each — Seats for 174 passengers — Speed 75 m. p. h. —
ot »__ f three elements : a power cylinders arranged in two opposed banks of six. e . . .
ype ob3"—are cach formed of three cleme P transmission is mechanical, through a s-speed synchro- Bar and kitchen — Conditioned air.

mesh gearbox and a three-plate semicentrifugal clutch
mounted directly on the engine.

The internal arrangement of cach of the power cars
gives two driving compartments, luggage compartment,

vestibules, two lavatorics and scats for 64 Diesel Saloon set for the Egvptian

two
State Railways.

passengers.

The trailer coach has two driving compartments, two
lavatories, two vestibules and two passenger compart-
ments for respectively 27 and 19 passengers, a bar and
a kitchen.

The train thus has scating accommodation for a total
of 174 passengers. The scats all face forwards, have
adjustable backrests, and arc cquipped with stuffing,
car, a trailer in the middle, and another power car. spr'ings and uphoistered in cithc.r rep or "'CIVCL 'I.‘he
Each power car is driven by a 505 h. p. OM type SBD inside wall surfaces are covered with synthetic material.
engine mounted on the body of the car, under the floor.

Diesel train set composed of power car and one trailer —

The principal dimensions of the train are :
overal] length 83.340 meters (273" 5")
width of body 2.800 . ( 9 21" Two 12-cyl. horizontal engines of 480 h. p. each —
clear height in passenger Conditioned air — Bedroom, Sitting room, bathroom,

_Compartments 2200 (7247 kitchens, telephones, radio - Top speed 75 m. p. h.
distance between bogy

pivors 19.700 » (64" 787) Saloon
wheelbase of bogies 3.200 » ( 10" 6") - : - . -
estimated weight in running FIAT Railway Materials Division — 15, Via Rivala — TyURIN (1taly)

order (type 080)—146 metric tons .

(type 083)—161 . Manufacrurers of :  ELECTRIC AND DIESEL-ELECTRIC LOCOMOTIVES MECHANICAL COMPONENTS } -~ ELECTRIC RAIL

pay-load 16 . " CARS -— DIESEL RAIL CARS — TRAMCARS —— RAILWAYS CARRIAGES ~ GOODS WAGONS — RODIES
Number of seats 174, . FOR COMMERCIAL VEHICLES,

( Continued on page 26 )
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Brief History of Railway Research

On the 12th February, 1954, the Railway Testing & Research Centre, Lucknow, was formally inaugurated by
Pandit Govind Ballabk Pant, Chief Minister, Uttar Pradesh. On the turning of the handle of a line Block Token instru-
ment the main doors of the entrance to Research Cenmtre Building opened automatically, revealing the inaugural marble

Plague and a neon sign over the doorway lit up.

The Research Centre building consitists of 53 rooms totalling 30,600 square feet of covered space. Buiit in I§
months at a cost of 7% lakhs it houses the main administrative office, the testing laboratories, meeting hall, library, docu~
mentation and information wing and the photographic and document reproduction umits. In the Research Yard laid at a
cost of 6% lakhs, are located the ““squeeze” and “impact™ test sheds and ample stabling accommodation is provided

Jor the Field Test Cars and their supporting staff cars.
tracks.

RIVATE enterprise under Government guarantee
P built and operated the early net-work of Railways
in India. Though guided by British practice in
general, each Railway Company patterned its equipment
on the experience and tradition of Engineers in its own
region of operation. By the early twenties of the century
the Government of India had, in fulfilment of its term of
guarantee, acquired most of the major Company-managed
Railways and secured centralised control in one form or
another over the entire railway system. Economy in a
wider sense than became paramount. In railway
construction, maintenance or operation the outlay on
Track, Locomotives and Rolling stock absorbs by far the
greater portion of finances. The greater the variety of
equipment the higher is the cost of production of differ-
ent types and the lower the degree of interchangeability
of parts. The quest for economy drew attention to the
need for standardization of equipment and better utilisa-
tion of local raw materials. The growth of new
standards implied more precise knowledge of local
conditions and resources—knowledge that only syste-
matic research could provide. And so, in 1935, Research
on the Indian Railways began when two Officers were
assigned the task of determining the maximum loads
existing engines could haul and the maximum speeds

The yard is served by both Broad Gauge and Metre Gauge

they could attain under various service conditions. This
was done by means of a hydraulic Dynamometer Car
acquired by the Ex: G.I.P. Railway in 1931, one of the
few test cars of the kind then available on any railway in
the World. Next followed investigations into mutual
interaction between these locomotives and railway track.
Quite logically, Research was orgainised at the time as
a part of the Central Standards Office of the Railway
Board, New Delhi, and so it remained till its recent
separation. With independence came a shift in
emphasis. The urge towards national self-sufficiency
together with the enlarging of activities of the Indian
Railways in the field of design and manufacture, brought
in their wake the demand for more indigenous applied
research in railway technology. To meet the new
challenge a scheme estimated to cost about Rs. 3 crores
was drawn up in 1948 for expanding the activities of
railway research. To avoid duplication of the national
research effort, however, the railway schemes imple-
mentation was postponed until the plans of the Council
of Scientific and Industrial Research had taken shape.
When the chain of National Research Laboratories was
approved the original railway scheme was drastically cut
down to cater for immediate objectives and to fit into
the general pattern of technological research in the

( Continued from page 24 )

*“ Plastiriv” made by the RIV Company, Turin. The
finish throughout is of the highest class.

The bar-restaurant equipment comprises, besides
the bar and its fittings (express coffee machine, ice
box, bottle bin, sink etc. ), a kitchen for the preparation
of hot meals. Holes are provided in the ends of the
seat arms for the fitting of small tables for serving
meals,

The standard train (type 080) is heated in winter
by warm air, using the heat form the engine cooling
water in the power cars, and hot water supplied, in the

trailer, by a coal fired boiler and heat-convectors. The
type o83 train has Stone air cynditioning equipment,
cool in summer and warm in winter. The electric
power required for this equipment is supplied by a
60 h. p. auxiliary generating set housed in the luggage
compartment and consisting of a First type 364 A diesel
engine direct coupled to a dynamo.

The Top speed of the trains is 120 km. (75 miles)
per hour.

The trains can be split up, as thxrc is a driving
compartment both ends of each power car and trailer.
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country as a whole. Th: Research Section of the
Central Standards Office was reorganised and established,
on 1st September, 1952, as a separate Directorate of the
Railway Board with headquarters at Lucknow and two
Sub-centres at Lonavla and Chittaranjan.

The Lucknow Centre carries out research on fuel, on
the dynamic effects of vehicles on track and bridges, and
riding quality and performance tests on locomotives and
rolling stock assemblies and components. To supple-
ment and permeate these activities a Documentation and
Information Service has bezen provided which will in
addition, publish Bulletins and summaries of important
researches conducted in India and abroad.

The Lonavla Sub-centre tackles problems on Build-
ings, Foundation and Concrete Enginecring as applicable
to Railways; the Chittaranjan Sub-centre functions in
close coordination with the Locomotive Works, in
conducting Chemical and Metallurgical studies on Paints,
Water-softeners, Lubricants, bronzes, metals and metal
processing.

Briefly, the three main objectives now before the
ailway Research Organisaion are :—
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(i) Safety of rail travel combined with comfort
(ii) Self-sufficiency and

(ii)) Simplicity and reliability of design leading to
economy in construction, maintenance and
operation.

The total track mileage of the Indian Railways is
about 48,000 miles and annually about Rs .20 crores
alone is incurred on expenditure on track maintenance
and renewals. Any economies, even to the extent of
1", or 2°,, which Railway Reseach can bring about will
pay very large dividends. Similarly, the annual coal bill
amounts to about Rs. 32 crores and any savings in coal
utilisation on locomotives will mean both substantial
financial gain and better conservation of an essential

industrial fuel.
ADMINISTRATIVE BUILDING AT LUCKNOW

The Administrative Building consists of a three storied
main front block and intergral L-shaped stem. The
main leg of the stem is doublestoried and the short
leg singlestoried with provision for another storey.

WAGGONFABRIK TALBOT AACHEN

Cremany
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Research Y ard.

The building provides a total covered space of 30,600
square feet and was built in 15 months, at a cost of
Rs. 7} lakhs. On the ground floor are housed the
Offices of the Field Units, the Model Room, the testing
laboratories and the workshops. The second floor
comprises the main administrative Offices, the meeting
hall, library, documentation, reproduction and photo-
graphic laboratories. A self-contained three bedroom
Rest House for visiting Railway Staff and trainees has
been provided on the third floor.

So far only some of the equipment for the laboratories
has been received and installed.

RESEARCH YARD

Yard at a cost of Rs. 6} lakhs the Research Yard is
served by both Broad Gauge and Metre Gauge track
taking off the Lucknow-Kanpur main line of the
Northern & North Eastern Railways respectively. The
layout is such that besides furnishing stabling accommo-
dation for Field Test Cars, and their supporting Staff
Cars, there is ample length and shedded accommodation
for conducting impact tests on carriages and wagons. A
“squeeze” test frame with dual gauge entry is located

in the yard for the static testing of full-size carriage and
wagon underframes and integral shells.

INSTRUMENT CARS OR MOBILE
LABORATORIES

At present there are five field test units at the centre.
one Broad Gauge Hydraulic Dynamometer Car Unit,
three Oscillograph units interchangeable between Broad
and Metre Gauge, and a Broad Gauge Fuel Test Car.
A sixth unit—the Broad Gauge Track Recording Car—
is manned and operated by the Central Railway and
works to a programme framed in consultation with the
Research Directorate over the entire Broad Gauge
system of the Indian Railways. One metre-gauge
hydraulic Dynamometer Car and a fourth Oscillograph
Unit arc on order abroad. One of the existing Oscil-
lograph Units has been experimentally improvised for
the conduct of Dynamometer trials on Metre Gauge
locomotives.

PRIORITY RESEARCH PROGRAMME

A Priority Research Programme has been drawn up by
the Research Controlling Committee—a railway brains
trust representing leading technical and administrative
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Mr. S, L. Kumar, Director Researel’s address.
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heads. In qualifying each problem for research, three
checks have been applied, firstly, whether it will assist
in progressing towards greater safety, efficiency and
economy ; secondly, whether it cannot be suitably
investigated by any other laboratory or organisation in
India, thirdly, whether fruitful results are likely to be
achieved within two or three years,

The investigations that are either already in progress
or have been accepted for the programmes are :—

On Permanent Wayv:—Determination of the latertal
strength of secondary line turnout and of track
assemblies with varying sleeper densities. Measure-
ment. of comparative stresses in rails and sleepers at
joints with different positions of supports and of flange
forces exerted by various classes of locomotives on sharp
curves and on secondary turnouts. Welding of rail
joints.

On Bridges :—Stress measurements in  existing
reportedly weak girder bridges on the Indian Railways
which are programmed for replacement, to examine
their suitability for continued retention in service with
restricted load carrying capacity and lower speeds.

On Buildings :—Development of cheaper construction
methods and materials for low-cost housing. Portable
Huts.

On Concrete :—Design, testing and pilot mass produc-
tion methods of sleepers ; compilation of ready-reckoner
charts for the Railways by experimental analysis of
economical cement concrete mixes with broken stone
and sand of different varieties. Experiments on the
utilisation of bamboo reinforcement in unimportant
structures. Use of loco coal ash as a puzzolana.

On Foundation Engineering :—Economical and durable
foundations in shrinkable soils. Collection of data on
shear strengths of Indian soils.

On Locomotives :—Oscillation and riding quality trial
of metre-gauge locomotives on track turnouts with and
without modifications. Comparative steam cylinder
performance tests on the older types of Broad Gauge
Pacific Locos. Trials with minor alterations in

1
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suspension details to obtain improved riding of the’
latest Pacific engines. Fuel, water consumption and
performance tests of the latest standard metre-gauge
engines. The economics of better steam raising with:
feed water heaters. Comparative strength of old and:

re-designed couplings and drawhooks. Development of

new painting techniques using indigenous raw materials.

On Carriages and Wagons :—Load tests on certdin '
prototype welded body wagons of the Broad Gauge. :
Laboratory and serice tests on rubber spring buffers. |
Development of improved painting schedules for rolling .
stock in railway workshops and the use of aluminium in :

primers.

On Materials, Processes and Reclumaiion Mcthods in
Railway Workshops :—The development of substitutes
for imported articles ranging from ordinary clecanscrs to
waterproof adhesives, tannins, varnishes; the improve-
ment by experiment of specifications for metals and
alloys, the rationalisation of various grades of lubricants;
the maximum reclamation of wused material; the
substitution of indigenous aluminium in bearing alloy
specifications  containing imported tin and zinc.
Improvement of foundry and welding shop techniques.
Development of indigenous paints for railway works.

On Locomotive Boiler Feed Water Treatment :—Improve-
ment of cxisting water trcatment media and develop-
ment of more economical internal dosage systems.

On  Measuring  Devices and  Instrumentation :—The
design and manufacture of pressure cells for measure-
ment of earth pressures in every situation ; electro-
magnetic detector assemblies and strain gauges for
determining stresses, at ordinary and high temperature
respectively, in components of Locomotives, vehicles,
permanent way and other such elements. Experiments
in handy rail flaw detectors.  Alterations to the Hallade
track recorders used by Railways for morc sensitive
recording of the riding qualities of track and vchicles.

INFORMATION SERVICE

An integral Documentation Service will direct the
research effort in every detail, maintain liaison with
other such Institutions, post it on all technical develop-
ments in the country and abroad and disseminate infor-
mation on the achievements.
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i CONSTRUCTION OF RAIL CARS

rail cars than D. Wickham & Company, Limited.,

of Ware, Hertfordshire, England. They began
specialising in these vehicles 30 years ago, their carliest
efforts including extremely light two-seater cars for the
Ottoman State Railways, inspection vehicles for Chile,
the Sudan and the Argentine and 100 HP diesel shunting
locomotives for the latter country,—a very ambitious
effort for what was then a small firm of limited manu-
facturing resources.

)ROBABLY few firms manufacture a wider range of

Their efforts, however, were successful and the cars led
to considerable repeat business, whilst the locomotives
were operating in the Rosario Shunting Yards up to quite
recently, Very early on they adopted welded construc-
tion for both frames snd bodies and, realising quickly
that avoidance of local stressing was essential, were
speedily able to demonstrate to railways the many
advantages of the system.

For the lighter cars they pioneered the blower-cooled
engine and can fairly claim were the first to use this
method of cooling, as they were to adopt spherical roller
bearing axle boxes with underslung semi-elliptic springs,
resilient rubber sprung wheels, under-floor horizontal
diesel engines and, also appreciating that square tubular
construction would enable the cars to be built extremely
light in weight yet affording the maximum protection to
passengers as well as more freedom from corrosion,
accordingly embodied this construction almost from the
start of entering diesel rail car construction.

They, in common with all makers, encountered both
in inspection and passenger cars the problem of providing

One of Wickham's rail car erecting shops.

A typical Wickham rail car power bogie.

adequate cooling when the cars had to be operated in
Yoth directions in tropical countrics, and those associated
with remote control of cngines and transmissions, especi=
ally wherc the cars were coupled together with one driver.

They tricd different types of transmission, clectric,y
hydraulic and mechanical, and found that all had their
respective  advantages and drawbacks.  There, the
mechanical was considerably the more cfficient —and
here the epicyclic type secemed the simplest and most
compact, —the hydraulic the casiest to control, probably
equally compact but requiring, because of its lower
efficiency, a larger enginc; the clectrical was again less
efficient, needing more complicated controls but facilita-
ting multi-axle drives from onc power unit. The dis-
advantages of the larter were the considerable space it
occupied and, because of its lower efficiency, an approxi-
mately 50", larger engine than the mechanical, necessita-
ting heavier construction—in which respret it paralicled
the hydraulic type.

All factors considered, the machanical, because of its
greater efficiency and its ability, therefore, to use a smaller
engine, appears best suited for many applications and,
here again, as the bus or lorry type diesel engine is made
in very large numbers, it is much less costly in proportio-
nate horse-power than the larger typss.  Spares also are
lower in price and, moreover, can usuilly be obtained
from stock. Its use, however, entails many power units
and conscguently more complicated controls, but it offers:
on the other hand, the advantage that should a power
unit fail it does not prevent the cars from completing
their journey, whilst at the same time considerably
simplifving the overhauls.
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Diesel-electric rail car ( built in Wickham's works for
the British Thomson-Houston Expert Co., Lid. ) with
Wickham body and machanical parts, B.T.H. electrical
equi pment and Davey Paxman engine.

A question difficult to decide was whether the vertical
engine powered bogie or the horizontal under-floor engine
mounted under the carriage was preferable. The
vertical engine bogie type took up a considerable amount
of passenger or luggage space and was more difficult to
cool for both direction running. It did, however, enable
a power unit to be quickly replaced and so facilitated
maintenance. The under-floor engine was easier to cool,
gave greater floor space and helped, where the necessity
arose, for driving more than one axle, butit was less
accessible and might despite special attention to air
cleaning, suffer more through exposure to dusty condi-
tions. Where conditions require more power, Wickhams
are collaborating with well-known engine makers and
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e
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A typical Wickham rail car body frame.
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have available, therefore, engines suitable for most
requirements,

Having already mentioned D. Wickham & Company’s
preference for an epicyclic change speed box, it will
interest the reader to learn that during their many years
experience they have tried several types and, though
they have had more difficulties with the Cotal they have
always felt that the troubles that arose with these boxes
in service were not inherent but were due to inability to
contact with the French patentees through the war.

As nearly all the cars fitted with this itransmission
went overseas, it was a considerable time before their
technicians could visit these countries and find what
improvements were desirable, and once these were

The Wickham No. 40 Mk. Il Inspection Car—known

throughout the world for its comfort and reliabiliry.

ascertained, it was quickly realised they could be easily
effected.

Collaborating with the French, a considerably simpler
design was evolved ; it was found many parts could be
simplified and made interchangeable, gear widths could
be increased, and the oil distribution greatly improved.

At the same time, other types of epicyclic transmis-
sion were put in hand and tested, but at present the
revised Cotal has the advantage of few working parts,
easy maintenance and should be capable of years of
service with the minimum attention.

The firm have also realised the advantages of auto-
matic control and are thoroughly investigating the

( Continued on page 34 )
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AIR CONDITIONING IN RAILWAY HOSPITALS

By T. S. Rao, B.E., MI.E.E. ( Lend. ), M.1.E. ( India )

Chief Engineer, The Bombav Electric Supply & Transport Undertaking.

INTRODUCTION

NDIAN Railways are the largest of the nationalised
I industries with over 10 lakhs employees spread
throughout the country. Staff welfare, therefore,
forms one of the major responsibilities of Railway
Administrations. In this connection, the importance of
air conditioning the Operation Theatre as an aid to
surgery and the wards for the comfort and rapid recovery
of the sick employees and their families during the
convalescent stage has been well recognised during the
last few years. The operation theatres and wards of
main Railway Hospitals in the Headquarters and District
centres of individual Railway Administrations are therefore
rapidly being air-conditioned. This article is intended
to give a brief resume of some of the special features
necessary for the proper air conditioning of the operation
theatres and the wards.

PRINCIPLES OF AIR CONDITIONING

Air-Conditioning is the simultaneous control of all or
at least three of the factors affecting both the physical

and chemical conditions of the atmosphere within any
enclosure. These factors include temperature, humidity,
motion, distribution, dust, bacteria, odours, toxic gases
and ionization. ¢ Comfort’ air conditioning is the process
by which simultaneously the temperature, moisture
content, movement and quality of the air in an enclosed
space intended for human occupancy may be maintained
within required limits. The basic requirements for
ensuring comfort conditions in any part of India may be
determined on the basis of the following general
principles :—

Temperature :  Too great a difference in temperature
between inside and outside the air-conditioned enclosure
is undesirable on account of people catching cold or heat
stroke by suddenly entering or leaving the air-condition-
ed room. Medical authoritics advocate a maximum of
about 15 F. temperature difference between the inside
and outside.

For average Indian conditions, temperatures between
70"F. and 80'F. in summer and 60 F. and 70 F. in

( Continued from puge 33 )

problem of producing simple, easily understood
mechanism to effect this. Bogies and suspensions have
also their peculiar problems not the least being the
ratio of tare to laden weight with these lighter vehicles.

After lengthy experience with both all coil spring
suspension and coil and semi-elliptic, their views are
that so far the best results are obtained by the use of
self-aligning roller bearing axle boxes with underslung
semi-elliptic springs, combined with the use of coil
springs between bogie and bolster controlled by adequate
shock absorbers. For some time past Wickhams’ have
been investigating the more extensive use of rubber and
have certainly found rubber sprung wheels advantageous,
both from the point of view of noise elimination and
reduction of vibration.

Their bogies, for some time past, have been of the
box section type, shaped so as to avoid local stressing.
Here again, this is more costly than orthodox but it does
avoid that bugbear of maintenance, the development of
cracks and makes for robustness and lightness. Usually,
they adopt clasp brakes throughout and have the final
bevel drive on the fore axle.

Onec unusual feature peculiar to D, Wickham & Co,,
is their use of squarc tubes for body construction, a
practice they have held to for over cighteen years despite
the obvious increase in both marcrial and labour.

They claim that the extra costis well worth while,
since to give cqual strength with equivalent passenger
protection by other methods would necessitate a 50,
increase in weight. They usc a low carbon square tube,
panel both inside and out with metal sheeting and  build
the body integral with the underframe, are  welding
being used throughout.

During the many ycars cars so mad: have been in
service no collision has cver resulted in severe injuries to
passengers and the damage to bodywork could usually
be easily repaired. This, they say, justifies the extra
cost.

From small beginnings Wickhams have built up a
world-wid: reputation, have extended their manufac-
turing facilitsies until they have now one of the mast
up-to-date and well equipped works of their size, and
welcome at Ware all visitors who arc interested in the
construction of rail cars and thzir compoaznts.
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winter may be considered as satisfactory to ensure
comfort conditions for the majority of persons in
sedentary occupation.

Humidiry : Low humidity results in chilling sensa-
tion due to too rapid evaporation of moisture from the
skin and causes depressing, irritating and uncomfortable
feeling owing to its drying effect on the respiratory
system.

Too high humidity, such as experienced during the
rainy season or in coastal towns, tends to slow down the
invisible perspiration or evaporation of moisture from
the skin with consequent feeling of discomfort and
stuffiness. Relative humidity between 40°, and 60",
provides conditions best suited for comfort and good
health. A relative humidity above 70°, is considered
unsatisfactory.

Air Motion :  Proper air circulation is necessary for
the rapid dissipation of body heat and for ensuring
upiform  distribution of temperature, prevention of
stratification and concentration of body odours and
stuffiness. ~ Without air motion, the temperature
will be much higher at the ceiling than at the floor
line.  Air at velocity ranging from 20 to 30 ft.
per minute is sufficient to promote healthful and
comfortable conditions. The air velocity should be
sufficient to carry it to every part of the air~-conditioned
enclosure so as to avoid dead spots, but in order to
avoid objectionable draughts, it should not exceed 50 ft.
per minute, except in the vicinity of supply and return
air grilles. The maximum temperature difference inside
the enclosure should not exceed 2°F, for ajr velocity of
4o ft. per minute and over, and 3°F. for air velocity below
4o ft. per minute. There should be complete recircula-
tion of conditioned air every s minutes. For Indian
conditions, particularly in humid climates, a relatively
higher air velocity should be provided to dissipate body
odours and to prevent a feeling of stuffiness.

Purity of Air ;' "The total minimum amount of outside
air to be introduced in an enclosure is related to the
number of persons in the enclosure at any one time, their
occupations and the cubic contents of the enclosed space.
It is essential to provide sufficient quantity of fresh air to
keep the proportion of carbon dioxide produced by
exhalation of persons within safe limits. It is also
necessary to cnsure that the air inside the air-conditioned
enclosurc is clean and free from contamination by
poisonous gases ot vapours, bacteria, organic matter,
unpleasant smell resulting from dust, tobacco smoke,
bad odours caused by body cxcretions, etc. Claustrop-
hobia or  boxed-up ™ feeling is brought about in a smali
room with false ceilings. This can be remedied by
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providing suitable air filters on the fresh air and re-
circulated air ducts and by increasing the quantity of
fresh air and providing sufficient number of air changes.
A supply of properly filtered air provides a most
welcome relief to the occupants. For Indian conditions,
the quantity of fresh air to the recirculated air should
preferably be in the ratio of approx. 1:3 and the
number of fresh air changes should not in any case be
less than 2 per hour but preferably 3 to 4 changes per
hour to ensure comfort conditions. Any feeling of
discomfort due to stuffiness can be remedied by increasing
the total quantity of air circulated by the air-conditioning
unit or other means, such as a local fan, to give a
gentle air movement.

Comfort Zone : A pzrsoa may experience a sensation
of warmth or cold under a certain combination of
temperature, relative humidity and air motion, but
when any one of these three factors is changed, his body
would react with a definite sensation of comfort. The
effect of variation of any one of these three factors can
therefore be counteracted within limits by varying
anyone of the other two factors. Such a condition of
air, co-ordinating the simuitaneous effects of temperature,
humidity and air motion, is denoted by a comfort index
called “effective temperature” and the range of
effective temperatures between which the average person
feels comfortable is called the “comfort zone”. The
comfort zone is a series of combinations of various
temperatures, humidity aud air velocities under which a
feeling of comfort is experienced by a majority of
persons. The comfort zone is usually indicated on a
simplified Psychrometric chart giving graphically the
important properties of the air.

BASIC DESIGN FEATURES

Proper air conditioning today maintains a higher room
temperature with lower relative humidity which produces

a condition of greater comfort and avoids sensation of
chill,

The desirable indoor temperatures corresponding to
given outdoor temperatures should be generally as

follows : —

Outdoor tempe- Relative humi-

Indoor tempe-

rature “F. rature F, dity 9,
100 82 47
95 80 52
90 78 59
85 74 60

Interpolation within the above range is permissible.
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In order to ensure proper comfort conditions, certain
basic design features will have to be satisfied in respect
of the air-conditioning plant including filters, as well as
heat insulation of the walls, ceiling, door and window
openings, etc.

The efficiency of the Air-Conditioning System could
be improved by giving close attention to the following :~

Careful calculation of heat load, which should be
based upon the cubic contents of the various rooms, the
number of people in the room at any time and their
occupations, the quantity, tempoerature and humidity
of the outside air admitted for ventilation ; dissipation
of heat due to electric lights, fans, heating appliances,
etc.

Provision of proper heat iasulation for the walls and
ceilings, including provision of false ceilings where
neccssary, 10 eliminate heat losses, minimise outside
noise and to ensure quietness. A blanket of warm air
at the top of the room will give much more cffective
thermal insulation than a false ceiling of thick and
expensive heat insulation.

Provision of spring-loaded doors and double glass air-
tight doors, windows and ventilators, and dark coloured
inside shades for the glazed windows directly exposed
to sum, in order to reduce transmission of heat and
prevent unduc condensation of moisture on window
panes.

Provision of efficient form of replaceable type of filters
for cleaning the fresh air and recirculated air, such as
cloth screens, glass wool, viscous oil or by electro-static
means. The last named is the only filter capable of
removing small particles, such as tobacco smoke, which
contributes to the well-known *‘ air-conditioned smell »
of some installations.

Provision of mixing chambers and regulating dampers
for mixing fresh air and circulated air in the desired
proportion.

Provision of automatic controls for regulation of
temperature and humidity to any desired figures.

Provision of proper foundations for the compressors
and other heavy rotating machinery and vibration dampers
inside the plant room to reduce transmission of vibration
and noise.

Provision of proper insulation and jointing of all chilled
water and refrigerant piping to reduce heat losses and to
prevent any leakage of the refrigerant.
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Provision of well-balanced quiet operating pumps,
blowers and circulating fans driven by silent electric
motors and flexible canvas connections for inlet and
outlet air ducts in the rooms, to reduce the transmission
of vibration and noisc to the minimum.

Provision of a set of face and bypass dampers and
controls for automatically regulating the air to be cooled
or dehumidified and that required to be bypassed around
the cooling unit, either during summer or during winter.

Provision of supply air grilles with adjustable vanes
for controlling the quantity and direction of air motion,
both longitudinally and transversely and return air grilles
with adjustable means for regulating the quantity of
return air from the rooms.

SPECIAL DESIGN FEATURES FOR THE
OPERATION THEATRES

In hospital operation theatres, the following special
design features should be provided :

All air circulation should be drawn from outside,
which should be adequate to give 30 to 5o ¢ ft. of
conditioned air per minute per person. The air velocity
up to head level at any place inside the operation theatre
must not be below 23 ft. per minute or exceed 4o ft.
per minute and used cool air should not be circulated.
Where, however, it is necessary to reduce the refrigera-
tion load, the ducting can be so arranged that a separate
G. L sheet supply air duct is provided for conditioned
air supply running inside a CELOTEX or asbestos-wood
sheet return air housing for drawing return air, when
anaesthesia or washing of the lungs arc not being carried
out and urgent preparation of the rosm is not necessary
to meet cases of emergency. When 100", outside air has
to be introduced, the return air opening in the room
should be closed and the surplus air from the operation
theatre should be cxhausted by means of an air exhaust
fan.

The door between the operation room and the
sterilising room will have to be opened occasionally and
the additional loss due to hcat from sterilising equip-
ment should be allowed for.

No machinery with moving parts should be placed
inside an operation theatre.

The motors, starters, thermostats, humidistats and
other control switches must be either completely enclos-
ed in an explosion-proof enclosure or located where they
are notin contact with recirculated ajr. All electrical
devices should be most carefully mounted.
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There is danger of explosion from static electricity
generated by V-belts, flexible couplings and non-rubber
mounted bearings in connection with air blower system.
Consequently, all metal bearings should be mounted to
the frame of air-conditioner unit and this, in turn,
carefully protected by mounted connection. In addition,
if V-belt drives are used for blowers, a glass spring brush
should be placed on contact with belt and mounted to
the frame of the air conditoner.

The refrigerant used in the air-conditioning cguipment
should be a harmless, odourless, non-toxic gas, and
should not be inflammable and form any explosive
mixtures with the usual aracsthetics used in modern

surgery.

All electrical wirings should be of the concealed type
and no exposed wiring or fittings siaould be provided in
on operation theatre. All wirings and fittings should be
adequately protected against electrical shocks and fire
hazards.

METHODS OF AIR-CONDITIONING PLANT

The air-conditioning of the operation theatres and
wards in a large hospital may be carried out by either of
the following two methods, depending upon technical
and economic considerations :—

Central Air-Conditioning Plant : A central plant
comprising  refrigerant compressor, condenser, water
circulating plant for condenser, evaporator coil, chilled
water tank, chilled water circulating pumps, etc.
located in a separate room and chilled water circulating
pipes and accessories with individual air cooling units,
complete with cooling coil, fan, motor, fan wiring,
grilles, etc. installed in each of the rooms to bz air-
conditioned to work in conjunction with the central
plant.

Self-containzd  Room  Air-Conditioners:  Individual
cabinet type air-conditioning plants to air condition each
room indepandently comprising rifrigerant compressor,
condenser, evaporator coil, fan, ducting, pipe connec-

tion, thzrmostats, humidistat, motor, switchgear,
wiring, etc.

The central plant und:r A above should preferably be
accommodated in a separate building outside the main
hospital building so as to eliminate noise and vibrations.
It should not however bz tod far removed from the
main building, as that would entail a longer length of
chilled water pipes and unduly increase heat leakagz.
The condensing units for the individual rooms may be
located in the foundation or under the ceiling or roof so

10
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as to be completely out of sight and to facilitate mainte-
nance from outside. These could be enclosed in small
housing made from CELOTEX or other suitable insulat-
ing material with suitable access door and openings for
fresh and return air. The housing should also serve as
mixing chambezr for fresh outside air and r2turn air from
the rooms,

The individual air-condirioning plants to air-condition
cach room under B above should preferably be of the
standard self-contained type provided with evaporative
condensers complete with recirculating  pumps  and
suitable mix-up water tanks. Alternatively, water-cooled
condensers with water circulating pumps and re-
cooling arrangement for cooling the water of the
conditioners may be pravidad.

AIR-CONDITIONING INSTALLATION AT THE
RAILWAY HOSPITAL AT PERAMBUR
(NEAR MADRAS)

In order to appreciate the special features of air
conditioning of Railway Hospitals, a brief description
of the air-conditioning installation at the Headquarters
Hospital of the ex-M. & S. M. Railway at Perambur is
given below :—

Extent of Air-Conditioning :  The extent of the work
comprised the air-conditioning of the Matrons Ward on
the ground floor and the Operation Theatre, Officers’
Ward, Central Ward and Lefi-wing ward on the first
floor. The approximate volume of air to be conditioned
and the normal loads were estimated as follows :—

Cubic Load O. A. for Total air
Space content Peo- in  ventila- in circu-
incu. ftu ple kW tonin lationin
C.F.M. CF M
Ground floor :-

1. Matrons
Office 4,950 I0 0.5 102 505
First floor
2. Ward
(left wing) 18,080 45 2 450 3,800
3. Ward
(Central) 9,650 12 1.§ 202 1,960

4. Operation
Theatre 8,200 5 1.5 1,320 summer 1,370
8oo monsoon 800

5. Officers’
Ward 4,800 10 1 100 810
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Design Fearures :  The air-conditioning plant was
designed to be capable of maintaining :

(a) A temperature of 80'F. D. B. inside and 50 to
55", relative humidity when outside conditions
are 100 F. D. B. and 80'F. W.B.

(b) An inside condition of 75 F. to 80 F. D. B. and
relative humidity of so*, to 55", when outside
conditions are 85 F. D. B. and 9o",, relative
humidity.

To meet the above conditions, the total refrigerating
load for the air-conditioning plant with 100", fresh
outside air for the operation theatre was calculated to be

3,19,000 B.T. Us. per hour or approx. 27.6 tons of
refrigeration.

Central  Air-Conditioning Planr ;' The main  air
conditioning plant was installed in a plant room
11" x 18 x 12’ high by the side of the bath room at the
back of the Central Ward. The plant comprises :—

{a) ONE TRANE BW 25 Reciprocating Compressor,
V-belt driven from a 30 H. P. electric motor
and complete with suction and discharge
shut-off valves and dual pressure control
switch. The Compressor has a copacity of
about 27.9 tons of refrigeration at 45’ F.
suction when driven at a speed of s80 R. P. M.
and absorbing approximately 28.9 H. P. and is
equipped with single step capacity unloader
for making some of the cylinders of the
compressor inoperative during light  load
conditions.

(b) ONE KN-1516 TRANE Evaporative Condenser,
having a capacity of approximately 48 tons of
refrigeration at 105 F. condensing and 43 F.
suction and at 80' F. W. B. temperature of
outside air. The condenser consists of a
copper tube condensing coil, spray water
nozzles, water ecliminators, cylindrical steel
receiver with shut off valves; a double inlet
centrifugal fan, V-belt driven from 1! H. P.
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motor, a water collecting tank with make up
water connection and float control, overflow
and drain connection, and recirculating water
pump direct coupled to 1°2 H. P. motor.

(¢) ONE TRANE Dry Expansion Frcon-12 water
chiller 24" dia. x 14" long with 3" baffle
spacing, capable of cooling 150 gallons of
water per minute with refrigerant evaporating
at a temperature of 45 F., the water pressure
drop for the above rated capacity through
the chiller being 11.9 Ibs. per sq. in.

(d) ONE Mather & Platt water circulating pump,
capable of circulating approx. 100 U. S.
gallons of chilled water per minute against a
hecad of approx. 9o ft. direct coupled to 3
H. P. motor.

(¢) TWO ALCO thermostatic cxpansion valves with
external cqualizing connection and superheat
abjustment for the water chiller.

(f) ONE System of Minncapolis Honeywell water
chiller control consisting of nccessary immersion
type thermostats, clectrically operated valves,
ctc. for maintaining the required temperature of
the chilled water supply.

(g) TWO M. H. Humidistat ““ High-on > with glass
bulb mercury switch for making and breaking
contact, suitable for adjusting the temperature
of the chilled water supply when humidity
should tend to go up.

(h) Necessary insulated refrigerant pipings and fittings
and valves for properly inter-connecting the
water chiller and the evaporative condenser to
the compressor and initial charge of refrigerant
and oil.

(5) Individual Air Cooling Units : Six sets of Air
Cooling Units or *“ Climate Changers” are provided for
the Operation Theatre and various wards, having the
following capacities and particulars :—

CAPACITIES AND PARTICULARS OF AIR COOLING UNITS

Space No. of  Capacity Air Inlet Air Qutlet Quantity of H. P. of
Chilled motor
Units Cu. ft. of Dry bulb Wet bulb Dry bulb  Wet bulb  water at
air/min. Temp 'F. Temp F. Temp F. Temp F. so F.
gal/per min.
Ground Floor
1) Matrons Office One 505 84 69.7 60 58.5 6

First Floor M
2) Ward (Left wing) Two 1,900 8 6 61 . }
3) Ward (Central) One 1,960 8; 63 62 §3.§ : 3:; !
4) Operation Theatre One 1,370 100 80 62 6o 38.4 i
5) Officers’ Ward One 810 82.5 68.8 60.5 59 8.4 .‘.‘
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Each air cooling unit comprises of :—

(a) One Trane horizontal model *“ Climate Changer ”
suitable for floor or ceiling mounting and
completc with finned water cooling coils,
double inlet centrifugal fan, face and bypass
dampers, all assembled inside a pressed steel
insulated casing. Also filter box with replace-
able type air filters for the outside and return
air.

(b) One set of modulating type damper controls for
automatically regulating the quantity of air to
be drawn through the cooling coils.

(c) One set of air supply outlets with adjustable
vanes for controlling the quantity and direction
of the inflowing air.

(d) Two numbers return air grilles with adjustable
vanes for regulating the amount of air through
each grill.

(e) One set of fresh air dampers with regulator for
regulating the quantity of fresh air to be
introduced inside the mixing chamber.

(f) All the above six units provided with necessary
chilled water pipes, condensate drain pipes and
other component fittings for properly inter-
connecting the ¢ Climate Changer” units to
the water chiller, the water circulating pump
and the expansion tank on the roof.
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(g) The “Climate Changer” for the Operation
Theatre has, in addition, a set of G.I. steel
ducting with vanes for introducing conditioned
air and one sct of ““ Calotex ” housing round
the G. I. sheet supply air duct for return air.

(6) Maximum Power & Water Requirements :

(a) Inside Plant Room 35.5 H.P.
(b) ““ Climate Changer ” Fan Motor and
Control.

(1) Matrons Office o0.25 H.P.
(ii) Ward (Left Wing) 0.40
(iti) Ward (Central) 0.40
(iv) Operation Theatre 0.30
(v) Officers’ Ward 0.20 ,,
Total 37.05 H.P

(c) Average Power Requirements 25.0 H.P.
{d) Maximum Water Requirements 60 gallons
per hour.

ACCEPTANCE TESTS ON AIR-CONDITIONING
PLANT

A brief extract of the results of acceptance tests carried
out on the air conditioning plant on the 1oth and 11th
April 1952 is given below :—

TEMPERATURE AND HUMIDITY TESTS

Description Dry Bulb Wet Bulb o/, Humidity
At 14-00 Hours 10-4-52 I1-4-52 10-4-52 1I-4-52 10-4-52 11-4-52
Outside Air 94 92 82 81 59 62
Matrons Office 75 76 65 68 58 67
Ward II (Large) Left Wing 82.5 80.5 71.5 72 58 66
Ward I (Small) Left Wing 82.0 81 71.5 71 60 60
Ward III (Central) 80.5 79 71.5 70 61 63
Operation Theatre 82.5 81 71.5 72 58 65
Officers’ Ward F. F. 80.5 79 69.5 69 57 60

( Continued on page 40 )
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The first 380 kV power cable in Sweden *

In the Harspranget power station the switchvard, which ts above ground, conpnunicates with the fransﬁ:rmers
underground via a 65 m (213 ft.) decp shaft, through which run the 380 kV cable comnections.  The technical pr(?blum':
which the manufacture of these cables presented, arose partly from the high voltage employed and p.zrrl_\{ from the high ol
pressure at the lower end of the cables due to the head of ol which was superimposed on the pressire rut]x4xr'cd at the upper
end in order 10 achicve the requisite diclectric properties. High otl pressure used in conjunction with tnn, hard-rolled paper

for the insulation made it possitle ta restrict the cable dimensions to those of « normal 220 k1 cable.

The cable terminals

used are of a new tvpe, firted with circular stacked capacitors for the purpose of grading the longtrudinal voltage stresses.

HEN the question of installing 380 kV cables

i/ ;/ in the Harspranget plant first came up for
discussion, the prospects of achieving a

successful installation scemed fairly good despite the
very considerable step that this new voltage represented

when compared with thz highest cable voltages in
experience, which at the time was 220 kV.

Because of the height of the shaft in which these
cables would be installed, 65 m (213 ft.), the oil pressure
exerted on the cable terminals at the lower end of the
cable would be very high. In addition, the dimensions
of these cable terminals would have to be large because
of the high voltage. However, some previous expericnce
had been gained with 150 kV cables installed in deep
shafts at the Porjus station, and subsequently with
220 kV cables in comparable installations. Considerable
operational experience had also been gained with capa-
citors subjected to higher dielectric stresses than would
arise in the new 380 kV cables.

TECHNICAL CONSIDERATIONS

A considerable fund of practical experience had accu-
mulated in the use of capacitors and cables whic‘h
indicated two incthods of improving the diclectnc
strength, namely by cmploying high pressure of the
impregnating oil and by using insulation made up of
thin, heavily callendered capacitor paper. A cable design
incorporating both methods had been considered as far
back as 1930, but the need for it did not arisc unnl'the
380 kV transmission project was being designcd.. Itis a
costly method, partly becausc capacitor paper is cxpefi-
sive, both in purchase and application, and partly because
high oil pressure entails added expense.

It is appropriate to mention here that high oil‘ pressure
will increase the A.C. strength and A.C. life of 1mpreg-
nated paper, whercas thin, hcavily callendered paper
improves the impulse, D.C. and short-time A.C. voltage
strength. The more cellulose fibres which can be

¢ Continued from page 39 )

Air Circulation Test

() TOTAL AIR

(b) OUTSIDE AIR

ipti i ir in ¢. ft. Arca of Speed in  Air in c. ft.
Deseription :;::i:; grt)/cri(ljm:?c gcl; lrninutc opening Ft/minute per minute
Matrons Room .. 8"X§8" 1154 508 9" X 23" 0.17 sft. 234 40
Ward 11 Large Left Wing 13" x12)” 1.13 sft. 1926 2176 14" X 31" 0.34 sft. 706 240
Ward IT Small Left Wing 13" X12}" 1.10 5ft. 1796 1975 14" X 4" ©.388 sft. 740 287
Ward III (Central) .. 13"%12” 1.08 sft. 2267 2448 147X 31" 0.34 sft. 998 339
Operation Theatre . 13} x9-1'8" 700 588X 2 14" Xx14" 1.77 sft. 520 920
(2) 1176
0.84 sft. each
Officers’ Ward First Floor 13" <12!7 1.10 sft. 946 1040 14" X3" 0.29 sft. 466 135
CONCLUSION

The installation and commissioning of the Air-Conditioning plant for air-conditioning the Operation Theatre
and Wards in the Perambur Hospital is an outstanding landmark in the care and well-being of the employees and their

families on the Southern Railway.

* B. Hansson, B. Bjurstrom, R. Johansson and (3. Axelsson, Liljeholmen Cable Works,
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squeezed in between the conductor and the lead sheath,
the higher will be the strength.  The effect of increased
fibre quantity is partly offset, however, by increased
diclectric losses and hence by a reduction of the A.C.
strength. High oil pressure may therefore be used to
compensate for this loss.

Thin and dense paper is thus not always an advantage,
whereas high oil pressure has no drawbacks except for
the difficulty of providing the mechanical strength in the
cable and cable terminals that it necessitates.

By combining these methods with the best raw
materials obtainable, by taking every possible care in the
manufacture, by using suitable machines and generally
by employing every dodge known to the cable trade,
it should be possible to turn out a 380 kV cable with
much the same insulation thickness and external dia-
meter as a 220 kV cable.

The new 380 kV cables were required to comply with
the test specifications for paper cables which at that time
were in course of preparation. A rather severe stipula-
tion had been included in the specifications, which for a
long time influenced the design and manufacture of the
cable and its accessories.

In the test specification it was suggested that each
cable length should be tested with a D.C. voltage of the
same magnitude as the impulse voltage used in the
testing of transformers, circuit breakers, ezc.  According
to the specification, this D.C. voltage should have the
same value as the insulation class figure. It would have
been preferable to test each separate length by subjecting
it to an impulse voltage, but the high voltages and long
lengths of cable would have entailed a testing equipment
with a capacity beyond anything available and it was for
this reason that the D.C. test was substituted for the
impulse method.

The insulation class for 380 kV is 1775. It was
generally agreed, however, that a D.C. test voltage of
this magnitude would prove too high for the cable.

Nevertheless, very high voltages were propased at the
time.

In testing 150 kV cables with D.C. it had been found
that a discharge across the terminals could cause a
secondary breakdown of the cable. At first it was thought
that the rapid reversal, from negative to positive voltage
across the dielectric, was the primary cause. An expla-
nation which is likely to prove more correct, however, is
that the D.C. voltage strasses mainly the paper fibres,
which have a higher dielectric constant than the oil,
whereas the A.C. voltage test mainly stresses the oil

II
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which, having a lower dielectric constant, tends to break
down.

The primary object was therefore to design cable
terminals which would stand very high test voltages and
a cable which would not break down as the result of a
flash-over on the terminals. One way seemed to be to
divide the paper insulation and the terminals into two,
three or four parts, each one of which could be designed
according to known methods. Large capacitors, con-
nected in parallel with the various parts of the insulation
and located either inside or outside the cable terminal
would serve to distribute the voltage evenly over the
insulation and thus prevent too high a voltage gradient
in the insulation nearest the conductor and across the
terminal. As the cable required for the Harspranget
station would be rather short in any case and the capa-
citors would be required for over-voltage protection and
purposes of measurement, the method was economically
justifiable.  Tests carried out on a small-scale model
showed that this grading of the stresses functions not
only for the 50 ¢/s voltages but also under other condi-
tions, for instance for rapid impulses.

This solution of the cable problem was resorted to
mainly because of the high D.C. voltage test, but as the
Swedish State Power Board were fully aware of the diffi-
culties entailed in testing with this excessive D.C. voltage,
they very obligingly acceded to a final proposal that the
voltage test should only be carried out as an acceptance
test at 850 kV, subsequent to the cable being installed.

The attempts to produce a cable and terminals which
would withstand these high D.C. test voltages have, how-
ever, yielded some lasting results: a terminal which is
probably superior to carlier designs and a method of
making capacity-graded cables which may be used sl
higher voltages.

However, the need for employing these methods ceased
when the test requirements were madified, and the actual
cable was made without equipotential screens. The cable
terminal, on the other hand, was designed as a condenser
bushing in which circular, series-connected capacitors
are stacked on top of each other. Ths bottom one is
connected to the lead sheath and the top one to the cable
conductor. Capacitors of this typs possess a much higher
capacity than can be achieved with the conventional
design of conical capacitor winding.

MANUFACTURE OF THE CABLE

It has already been mentioned that every device known
in cable making was resorted to in order to turn out a
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380 kV cable with the dimensions of a 220 kV cable.
Space does not permit a detailed description of how the
materials were selected and tested or the meticulous care
the engineers and workers had to dcvote to the making
of this cable. A brief description is given, however, of
the machines and methods employed.

All cable dimensions had 10 be severely restricted in
order to allow lead sheathing and armouring of a cable
which had to be flexible in order to facilitate winding it
on to drums, transporting it and storing it. It followed
therefore, that the diameter of the copper core had to be
kept as low as possible, while still having a copper cross-
section of 500 mm? (0.78 sq. in). It had to be extremely
compact and yet had to have adequate radial passages for
cvacuation and drying and for the oil flow.

The cross-section illustrates the design of the core,
insulating sheath and armouring. The inner core is
built up of segment-shaped wire, which after stranding
was drawn to a smaller size, forming a perfectly circular
cross-section.  This core being too compact to allow oil
to flow through it, radial wholes of 2 mm (0.08 in.) dia-
meter were drilled every foot of the length. Two more
layers of flat wire with well-rounded edges were stranded
around the central core and the entire core assembly was
then drawn through a circular die, giving a slight reduc-
tion in diameter. The surface of the finished core proved
so smooth that it was possible to omit the usual layer of
metallised paper.

The inner paper insulation, which is subjected to the
highest stresses, is composed of very thin and narrow
paper tape. Altogether, 28 mm (1.1 in.) thick paper
insulation contains §00 papers, all of which are thinner,
narrower and harder callendered than any commonly
used in high voltage cable. It follows that very high
demands were placed on the taping machines.

The drawback with the traditional type of paper
taping machine is that the tension on the tape varies
with the speed of the machine, because of the friction of
the paper pads when they are pressed against their
supports by centrifugal force. Friction due to centrifugal
force has been eliminated by placing the axis of the pads
at right angles to the axis of the cable, and the paper
tension is regulated by a lever which is located close to
the cable.

Another new and important principle was applied in
the making of this cable, the object being to prevent the
cable from becoming porous after drying. The design
of the cable aimed at introducing as much paper fibre as
possible between conductor and lead sheath and to aveid
porosity, which results in low impulse strength. In the
paper taping machine, means were therefore provided
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for successive drying of the tapes immediately after they
had been applied. Each new tape was therefore laid on
a dry and partly shrunken diamecter.

Because of the dry, hard state of the insulation, the
cable cannot be coiled on to drums of small diameter
before it has been impregnated with insulating oil which,
to some extent, acts as lubricant. For this reason it was
necessary to build drums with a diameter of § m (16 ft.)
and an impregnating tank large enough to admit these
drums. Another difficulty was that this tank, despite
the large expense of the flat sides, should be able to
withstand atmospheric pressure when evacuated. The
sides were therefore strengthened with reinforced
concrete.

A standard Robertson 1600 ton hydraulic press was
used for applying the lcad sheath. As the lcad sheath
was designed to have oil channels on the inside and an
external deameter of 100 mm (4 in.) the finish was not a$
smooth as desited. A second sheath was therefore
applied, having an external diameter of 110 mm (4.3 in)
and the press proved capable of extruding this second
sheath very satisfactorily.

DESIGN

The following data ware specified for the cable:
Power transmission capacity at 340 kV......... 360 MVA
Maximum transmission voltage.............. 400 kV

Normal transmission voltage 380 kV
Maximum short-circuit power, 0.15 secs. 10,000 MVA

Difference in level between ends of cable
approx. 70 m (230 ft.)

Temperature in the cable channel 10—12 C
Insulation class 1775 kV

Impulse test voltage on 10 m (33 ft.) length,
s impulses 1775 kV

A.C. test on onc completed cable length,
I minute 450 kV

D. C. test after installation, 1 minute 850 kV

Diclectric losses at 155 kV between conductor and
sheath o.5 per cent

at 305 KV between conductor and sheath 0.6 per cent
Pressure test on cable, 24 hours 30 kg cm?
(427 1b. sq.in.)
Pressure test on cable terminals, inner part 25 kg, cm'f
(356 1b./sq.in.)

Pressure test on cable terminals, outer part 10 kg,cm’
(142 1b.'sq.in.)
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A preliminary estimate of the requisite cross-sectional
area of the core gave 450—S§50 mm? (0.70—085 sq.in.)
and a diameter of 28—32 mm (1.10—1.26 in.). This
core when surrounded by 2 28 mm (1.1 in.) thick layer
of insulation gave a diameter of 85—92 mm (3.35—3.5in.)
under the lead sheath. With insulation of this thickness,
particularly when made of very dense paper, it is not
sufficient to have only one oil duct through the conduc-
tor if the cable is to be evacuated and impregnated
thoroughly in a short time. It was therefore decided to
employ oil ducts also on the inside of the lead sh.eath.
These ducts have the further advantage of preventing a
vacuum from forming in the insulation under the most
adverse operating conditions. The ducts were formed
by grooving the inside of the lead sheath to a depth of
about 2 mm (0.08 in.), which therfore necessitated a
total thickness of about 5.5 mm (0.22 in.) of the sh=ath.

The armouring had to bz designed w0 withstand not
only the oil pressure to which it might be subjected in
service and under test, but also the forces which arise
when laying the cable. In service the maximum oil
pressure in the cable amounts to about 10 kgfcm* (142
Ib./sq. in.), whereas the test pressure is 30 kg/cm* (427
ib./sq. in.). A tape armouring with short lay takes the
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radial force on the sheath and another tape armouring
with long lay takes the longitudinal force.

Stainless steel is an excellent material for this purpose,
but as this kind of strip was not available in Sweden, it
was decided to use copper instead. Copper strip of
1 mm (0.04 in.) thickness was uszd for the short lay,
applied in two layers, the second one breaking joint with
the first one. Thirty strips, 10 mm (0.4 in.) wide and
0.5 mm (0.02 in.) thick ware uszd for the long lay and a
final covering of copper strip 0.5 mm (0.02 in.) thick and
with short lay, was used as a final binding and to give
added mechanical protection.

Dielectric strength

With an insulation thickness of 28 mm (1.1 in.) the
peak stress caused by the 1775 kV impulse test will be
110 kV/mm (2800 kV/in.) while the 450 kV A.C. test
(one minute duration) causes a voltage stress of 28 KV/
mm (710 kV/in.) to the lead sheath. The working
voltage of 380 KV is equivalent to a stress of 13.6 kV/
mm (345 kVjin.). All these stress figures are higher
than any used hitherto. Nevertheless, they are consi-
dered permissible in view of the surface smoothness of
the conductor, the thin paper insulation and the high
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oil pressure used, and the tests performed on the finished
cable confirmed that it was able to stand up to the
Stresses.

Losses and heating

The losses occuring in a cable of this kind may be
divided into three categories : /*R losses in the conductor,
dielectric losses in the insulation and I?R losses in sheath
and armouring due to induced voltages.

A load of 360 MVA at 340 kV corresponds to a
current of 615A.  The loss per phase in the conductors
amounts to 0.167 W'em (0.425 Win.). With the com-
pact paper insulation used in this cable, the loss factor
amounts to about 0.0035, which at 380 kV gives a
dielectric loss of the order of 0.10 W'em (0.25 W/in.)
per phase.  The losses in sheath and armouring for the
three phases amount to approximately 38, 15 and 50 per
cent of the conductor losses when the distance between
the cables is 250 mm (10 in.) and they are laid in a row.
The total losses for the first phase will therefore be 0.33
Wicm (0.84 Win.), for the second phase 0.29 W/cm
(0.74 W/in.) and for the third phase 0.35 W'cm (0.89
W:in.).

In order to be able to calculate the temperature
gradient, it is first necessary to know the thermal resis-
tances, which are as follows. Between the conductor
and sheath, 9o C cm W (35° C in./W), and between the
sheath and the surface of the cable, 10°C cm/W (4 C
in.,W). Assuming the coefficient of heat dissipation to
be 0.006" C cm?*/W (0.0009 C sq.in./W), thermal resis—
tance of the outside of the cable becomeas 25 C cm/W
(10°C in./W).

As there is a certain amount of mutual heating of the
cables due to radiation and conduction, and as the value
of the coefficient of heat dissipation is not known with
any accuracy, a figure of so has been used instead of
25°C cm/W (10'C in./W). The temperature rise for each
of the three phases then becomes 39, 37 and 40 C
respectively.

The ambient temperature in the cable shaft is about
12 C and hence the cable temperature may rise to 52°C.
Those parts of the cable which are exposed to the air
temperature in the open, 25-—30'C, may therefore attain
a temperature of 65—70"C. Although this temperature
is not excessive for an oil-filled cable with a lower work-
ing voltage, it should be avoided as far as possible in this
case. One method of reducing the temperature is to
keep the losses down by insulating the sheath and
armouring from earth at one end of the cable, thereby
eliminating the losses in the lead sheath and the armour-
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ing and preventing the peak temperature from exceeding
60°C.

Because of the over-voltages which may occur in the
cable it is necessary, however, to have both ends con-
nected to carth. It was thereforc decided to inserta
resistance of about 1 ohm between the lead sheath and
earth at one end of the cable. As the resistance in the
sheath and armouring is only about 0.01 to 0.02 ohms>
the losses in the sheath will only amounttoa few'pcr
cent of what they would have been with direct ecarthing.
Instead, a voltage will arise between the sheath and earth,
which in normal scrvice will amount to about 18V-
A 10,000 MVA short-circuit, which cntails a current of
16,700 A, raises this voltage to carth to about 500 V and
in order to prevent the P.V.C. tape covering the armour-
ing from breaking down under this voltage and damaging
the armouring where the cable is clamped 0 the wall,
additional rubber insulation is provided.

Oil pressure

The difference in level between the cable ends is 65m
(213 ft.) and this produces a static oil pressure .of
5.8kgicm* (82.5 1b./sq.in.). Super-imposed on this is 8
pressure of 4 kg cm? (57 lb sq.in.) at the upper end of
the cable, which produces a total pressurc at the lower
end of 10 kg cm? (142 Ib.sq.in.).

The pressure drop arising in the cable Jue to changes
in cable temperature is less than 8.2 kg cm® (2.8 1b.!
sq.in.), while a short-circuit with the cable cold (0'C)
raises the pressure by about § kgfem? (71 Ib./sq.in.), so
that the total pressure at the lower end amounts to
15 kg'em? (213 Ib.’sq.in.). The duration of the short
circuit is no longer than o.1§ secs.  In the winter the
temperature around the upper part of the cable and the
terminal may drop to —40"C. In order to prevent the
cable and terminal temperature from dropping so low as
to prevent oil flow or causing an excessive pressure drop,
air is forced up from the cable shaft around the cable
and terminal, having a temperature of 10 to 12 C.

Cable data

The cable data ultimately decided on are given in the
following table, which also includes the double lcad
sheath that it was found necessary to apply during the
final stages of the manufacture.

Tinned, drawn copper conductor .. 500 mm? (32 sq.in)
Insulation, thickness . 28 mm (1.1 in.)

First lead sheath, provided with oil
ducts, thickness . 5.5 mm (0.22 in.)

Second lead sheath, thickness .. 3.5 mm(0.14 in.)
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Bedding for armouring: P.V.C.and
compound

First layer of armouring: Two strips of soft copper
§5X1 mm (2.2 x0.04 in.) lay .. 70 mm (2.75 in.)

Second layer of armouring,
30 lengths of hard copper strip
10X 0.5 mm (0.4X0.02 in.) lay 1200 mm (47 in.)

Third layer of armouring,
2 soft copper strips 30X 0.5 mm
(1.2X0.02 in.), lay . 65 mm (2.56 in.)

Serving of P.V.C. tape

Diameter of outer lcad sheath . 109 mm (4.29 in.)

External diameter . 118 mm (4.65 in.)

Total weight . 58 kg'm (35 Ib./ft.)

Cable terminals

The first step to be taken in the design of the cable
terminals was to decide on the length of the porcelain
insulators.  Experiments carried out in the high voltage
laboratary at Ludvika indicated that a free length of
3400 mm (134 in.) should bz adequate for the purpose.
The overall length of one such porczlain insulator woutd
then amount to about 3650 mm (144 in.). Because of
the difficulty of manufacturing a porcelain insulator of
that length in one single piecz, it was decided to use a
joined design, the parts being joined in the usual way at
Asea’s transformer works. All the porcelains were tested
at pressure of 10 kg/cm? (142 Ib./sq. in.) and no failures
were recorded.

The insulators were fitted with papzr phenolic tubss
for taking up the pressure inside the insulators. These
tubes, with a length of 3000 mm each (118 in.), were
tested to a pressure of 35 kg/cm? (498 1b./sq. in.) over a
long period without showing any trace of leakage. The
capacitors referred to previously were placed insid: the
tubes. Each porcelain terminated in a carona cage
having a diameter of 1550 mm (6rin.) and a height
of 880 mm (34.6 in.).

INSTALLATION

The delivery of 380 kV cables from AB Liljeholmens
}(abelfabrik comprised six lengths, two of which were
installed at Harspranget, two at Kilforsen and two were
to be held in reserve. The Harspranget cables connect
the single-phase transformzrs, housed in cells blasted in
the living rock 65 m (213 ft.) below the surface, with the
overhead power line. The terminals at the lower end are
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suspended from the ceiling in the cells and the cables are
run through a common shaft up to the terminals in the
switchyard in the open.

Because of the size of the drums on which the cables
were wound, diameter 4.6 m (15 fr.) and width 1.9 m
(6.2 ft.), it was found that the railway gauge was
exceeded, even when the drums were placed as low as
possible in the special trucks, normally used for trans-
porting heavy transformers. The railway transport there-
fore had to be effected by special train.

In order to facilitate lowering the cable down the shaft
and to prevent the oil from leaking out of the cable
during installation, the outer cable end on each drum
had been fitted with a 4 m (13 ft.) long protective steel
tube. These temporary pressure-tight steel terminals
allowed the cable to be paid out without any risk of
damage. The heavy and bulky laminated tube terminals
were then fitted when the cable had been installed.
Another advantage of providing these protective casings
was that the installation work could commence as soon as
the cables arrived on the site.

At first the cable drums were run up to the shaft
entrance.  Various mechanical appliances had to be
employed to facilitate low:ring the cable through the
shaft, which was a particularly complicated task. Care
had to be taken to see that the cable was not exposed to
undue bending at any point. The vertical portion of the
shaft is 47 m (154 ft.) deep and the weight of the corres-
ponding cable length amounts to about 2.5 tons. The
weight of the cable was taken by a steel wire, fastened
by means of cable straps and turnbuckles so as to distri-
bute the weight along the wire.

The procedure for fixing the terminals was essentially
the same as for all oil-filled cables, but the high oil
pressure and high voltage called for greater care in
supervision.

While the installation work was still in progress, the
capacity of each condenser was checked, and a contact
device built into the protective sieeve facilitated check-
ing the total capacity after the bakelite tube and
porcelain had bzen fitted in position.

The oil system in each cable is divided up into three
sections. The high-pressure section consists of the
cable with the inner portions of the terminals, the oil
pressure in which is maintained by a pressure tank
located above ground. The other two systems includc

the outer portions of the upper and lower terminals anc
their tanks. At the top end of the cable the pressure i
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about 5 kgfem* (71 Ib./sq.in.) and in the porcelain about
1 kg/em? (14 Ib. sq.in.).

CABLE TESTS

As there were no cable specifications in existence for
testing cables of this voltage, the test specifications for
the 380 kV cable were composed in collaboration with
the customer.  The Swedish standard specification SEN
37 was adhered to where applicable.

The most important tests are the impulse test at 1775
kV, the A.C. tests at 50 c s, covering a withstand test at
450 kV for onc minute applied to the entire length of
cable and measurement of the dielectric losses  both
before and after the test, a puncture test carried out on
a short length of cable, pressure and voltage tests at 850
kV D.C. for one minute on the installed cable. '

Impulse rest

This test was carried ouf on a short length of cable,
the two ends of which were fitted with capacitors,
pressure tubes of laminated paper and porcelain casings.
The corona cages were then fitted 1o the ends of ecach
terminal. A test length of 19.5 m (64 ft.), including the
cable end enclosed by the terminal, was bent into a U-
sbape over a radius of 2.75m (9 ft.). The total capa-
citance, including the capacitors, was s120 uuF,

The impulse test was carried out in the high voltage
laboratory at Ludvika, using an impulse battery with a
rating of 3600 kV and 9o kWs. This test was made
with negative impulses, partly as a withstand test at a
voltage of 1775 kV and partly as a breakdown test. A
cathode ray oscillograph was used for checking the
voltage and wave shape. Owing to the high capacitance
of the test cable, it was not possible 1o achieve the
Normal waveform of 1 50, the shortest attainable wave
front that could be reached without excessive front
oscillarions being 2 us,

After calibration with a sphere gap, the withstand test
was carried out with five impulses at 1775 kV 250 and
after as short intervals as possible. Because of the
comparatively long time required to recharge the impulse
battery to this high test voltage, only one impulse could
be obtained every other minute. No fault indications
were to be found on the oscillograms and hence the
cable was accepted as complying with the requirements
for insulation class 1775.

After the withstand test the voltage was increased in a
few steps, up to the breakdown voltage. The cable was
subjected 10 one impulse at 1865 kV and another one at
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1855 kV. For ncither of these voltages did the oscil-
lograms indicate any fault in the cable. Then the
voltage was increased to five impulses at 1950 kV and
the oscillograms showed a front breakdown at the first
impulse.

Alternating current tosts at 50 ¢ s

One of the cable lengths delivered was fitted at each
end with guiding capacitors and bakelite pressure  tubes,
but without outer porcelains, for the purpose of measur-
ing the dielectric losses and the cable capacitance, at
voltages of 155, 220 and 305 kV, using a Schering bridge.
Afterwards, a withstand test was made at 450 kV A.C.
for a period of one minute. A final measurement of the
losses was then made, using the same voltages as before.
The losses, measured before and after the withstand test,
amounted to 0. 34 per cent at 1§55 and 220 kV and 0.36
per cent at 350 kV.

A short length of cable fitted with complete terminals
was then subjected to an A.C. test in steps of 25—s0kV
until breakdown occured.  The initial test voltage in this
casc was 435 kV and cach fresh voltage was impressed
for a period of on¢ minute.  The oil pressure in the
cable was 4 kg em* (51 1b. squn).  Ultimatley, break-
down occured at 782 kV after 14 seconds. Before making
this test the diclectric losses in the capacitance of the
test picce were measured and found to be the same as
for the full length of cable.

Pressure test

Each cable was tested for 24 hours at an oil pressure
of 30 kg cm” (427 Ib. sq.in.). An attempt was also made
to determine the bursting pressure, using a short length
of cable on which the armouring had been safely secured
at both ends. At 79 kg cm* (1124 1b./sq.in.) the armour-
ing broke away at onc end.  ‘The bakelite tubes were
pressure tested at 25 kg/cm? (356 1b. sq.in.) for 24 hours
and the porcelain at 10 kg/em? (142 1b. sq.in.) for the
same period.

TESTING OF THE INSTALLED CABLE

After the cables had been installed they were subjected
to a D.C. test at 850 kV for one minute. This voltage
was supplicd by a six-stage rectifier in cascade connec-
tion, capable of giving a voltage of 1200 kV. Oil-
insulated selenium elzments, enclosed in bakelite tubes,
were used for this purpose. The blocking voltage for
each rectifier element was 200 KV. The rectifier was set
up in the open, between two cable terminals and was
fed from a 25 kVA converter set.

( Continued on page 47 )
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THE BEYER PEACOCK CENTENARY

By Our London Correspondent

Peacock and Co., Ltd. and marks the completion

THIS year is the centenary year of Messrs. Beyer
of one hundred years in the development and

progress of locomotive building. In 1854, the private
company of Beyer Peacock was founded by three
principals, Charles Frederick Beyer, Richard Peacock and

Henry Robertson. Twelve acres of ground were pur-
chased at Gorton, a suburb of Manchester, adjacent to
the Manchester, Sheffield and Lincolnshire Rly. Later,
other purchases of land were made up to railway limits.
The total site then covered about thirty acres.

In this factory the company has designed and manu-
factured all types of steam locomotives and during the
two world wars the plant produced many different types
of armamenzs.  Since the firm started so soon after rail-
ways as a public form of transport took their rise their
production has developed in parallel with the world’s
railway systems. It is therefore proud of the contribu-
tion it has made both in locomotive design and produc-

tion methods. Manchester is renowned for its craftman-

ship and locomotives bearing the name of Beyer Peacock

Ny -

are to be found in every part of the world’s railway
systems. Many locomotives, built over half a century
ago, are still running today.

The company’s traditions of engincering skill, craft-
manship and design have been carefully preserved through-
out the years. In 1902 it became a public corporation
and is now many times the size of the original cnterprise.
Since 1932 Beyer Peacock and Co. Ltd., have expanded
their activities into other fields so that the Beycr Peacock
Group now includes various wholly owned subsidiary
companies with factories in East Anglia, Southern and
Western England. These cover the manufacture of a
wide range of mechanical and civil engineering products,
industrial refrigeration, machine tools, agricultural and
food machinery and many domestic and export supplies.
The association company of Metropolitan Vickers-Beyer
Peacock Ltd. has a new factory at Stockton-on-Tees for
the production of electric, diesel electric and gas turbine
electric locomotives. The Directors of Beyer Peacock
and Co. Ltd. for many years have practised the principle
that leading export firms should familiarise themselves

4-8-4 plus 4-8-4 lacomotive supplied bv Messrs. Beyer, Peacock & Co. Ltd., to the New South W qles

Government Railwayvs, Australia,

The high voltage D.C. was measured directly by
means of an oil-insulated voltage divider having a total
resistance of 1100 megohms. In order to eliminate
corona losses, the voltage was carried from the rectifier
to the terminals by an aluminium tube with a diameter
of 15 cm. The whole test equipment was housed in a

(‘ Cominueé from page 46 )

tent, one flap of which could be folded back when
testing.

The cables successfully withstood this voltage and the
tests were satisfactorily concluded despite the temporary
nature of the outdoor testing rig. (Asea Journal)

[OOSR
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4.-8-2 plus 2-8-4 Beyer Garratt locomotive supplied to the former Bengal Nagpur Railway.

with world market conditions by personal contact and
there is no doubt that this principle is strongly
commended.

The name of Beyer Peacock has a world wide associa-
tion with its speciality the Garratt articulated locomotive
introduced in 1907. Following this development many
examples of this type of locomotive have been produced
and used on overseas railways. They are particularly
suitable for the ardous conditions of grade and load that
these railways require.

The introduction of Beyer Garratt locomotives played
an important part in the improvement of traffic conditions
on the former Bengal Nagpur Railway.  As it is known,
this railway served at vast area embracing no fewer than
five coalfields and extensive mineral deposits of iron ore,
manganese and limestone, the whole yielding a heavy
traffic and calling for the most efficient means transporta-
tion. Such important undertakings as the Tata Iron &

Steel Company’s Works, the largest in India, the Bengal
Iron Company and thc Indian Iron and Steel Company
are situated on this railway’s lines, while through traffic
in other commoditics, such as grain, timber, salt, cotton
etc. and a large pilgrim traffic intensify the problems of
operation.

In 1926, with the object of testing the claims of th.c
Garratt locomotive, two cight coupled engines of this
type were obtained from Beyer Peacock and (“.o. Ltd.
They were placed in scrvice on the Adra—Chakhar-
dhaporc scction where they proved able to handle }hc 1,650
ton loads previously hauled by two engines.  After three
years experience with these engines a further sixteen of,'
the 4-8-0 plus o-8-4 typ: and designated Class ‘Ifl
were ordered for use.  These locomotives were so satis-
factory that others were supplied.  Similar locomotwfs
have also been supplied to the busy railways of Australia
and to many other parts of the world.

COLOMBO PLAN TRAINING IN U. K. FOR
PAKISTANI RAILWAY ENGINEER

Among the latest arrivals to join the other 200 or so trainees now in Britain under the Technical Co-operanon

Scheme of the Colombo Plan is Mr. Ahmad Abdur Rahman, a District Mechanical Engincer from Pakistan. He

is at present at the Derby locomotive works studying various aspects of railway engineering.

Mr. Rahman will spend six months in British Railways’ locomotive workshops — three months at Derby

and three at Crewe, Cheshire — followed by visits to firms manufacturing steam-locomotive equipment.
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INDIAN STANDARDS INSTITUTION NOTES

comments a draft Indian Standard Specification

for Graphite Flake. The requirements laid down
in it are intended to ensure uniformity in the quality of
graphite flake to be used in the manufacture of lubricant
greases.

THE Indian Standards Institution has circulated for

For determining the fineness of material, British Test
Sieves have been prescribed. The Indian Standard
Specification for Test Sieves is shortly to go to press,
and the corresponding mesh numbers in it will be
specified when the draft is finalized.

* * *
* ok * % * ok

An Indian Standard Specification for Grease, S No. 3
has been published by the Indian Standards Institution.
This grease is used for the lubrication of high speed ball
and roller bearings.

The requircments detailed in the standard relate to
the ingredients of the grease, the percentage of moisture
and volatile matter in it, the consistency of the worked
material, etc. The standard, besides giving reference to
relevant methods of test in IS: 310~Indian Standard
Method of Sampling and Test on Lubricants Part II
(which is under preparation) also details tests for
stability and resistance to mechanical breakdown (Rolling
stability).

This standard has bzen prepared by ISI’s Lubricants
Sectional Committee which includes nominecs of import-
ant oil interests in the country as also representatives of
Government departments and Council of Scientific and
Industrial Research.

This standard is now available for sale with the ISI at
a price of Re. 1/-.

* * *
* % * X * K
A standard for insulating oil for transformers and
switchgear (low viscosity type) has been prepared by the
Indian Standards Institution.

This standard prescribes requirements and methods of
test for insulating oil used for the immersion or filling of
transformers, switchgear, motor control gear and other
electrical plant in which oil is used as an insulating
medium or for heat transfer.

The standard also details in appendices the method of
sampling of insulating oil, tests for tendency to sludge
and for development of acidity, methods for determina-
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tion of loss on heating and for the determination of pour
point and of electric strength.

This standard has been formulated by ISI’s Lubricants
Sectional Committee which includes nominees of impor-
tant oil interests in the country as also representatives of
various Government departments and Council of Scienti-
fic and Industrial Research.

This standard priced at Rs. 2—8—0 is now available
for sale at ISI’s office at 19 University Road, Delhi 8.

* * *
* ¥ ® ok * ok

The Indian Standards Institution has circulated to
interested parties in the country draft Indian Standards
for: Crow-Bars and Claw-Bars, Axes and Adzes.

The proposed Standard for Crow-Bars and Claw-Bars
confines itself to plain carbon crow-bars and claw-bars
used by the railways and crow-bars intended for general

use as well as by the railways. It covers three types of
crow-bars and one type of claw-bar.

The projected Standard for Axes for hewing, cleaving
or chopping trees, wood, etc. is intended to regulate the
manufacture of the three most popular types of axes.

The draft Standard for Adzes lays down the require-
ments for and is intended to regulate the manufacture of
the 5 most popular sizes of adzes.

* * *
* x * & * %

A draft Standard Specification for Wooden Separators
for Lead Acid Storage Batieries has been circulated for
comments to interested parties in the country by the
Indian Standards Institution.

The need for standardization of battery separators
was emphasized at a mceting in 1950 attended by the
manufacturers of batteries and battery separators and a
representative of the Forest Rescarch Institute. There
are at present about twenty different sizes of battery
separators in use. It is expected that standardization
will help reduce the multiplicity of design and bring
about simplification in the manufacture of separators.

This draft standard covers the requirements for wooden
battery separators used in low and heavy lead-acid storage
batteries. The species of Indian timber detailed in the
draft have been recommended by the Forest Research
Institute on the basis of its experiments, When further
research results become available, additions may be made
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to the list of various types of timber specified in the
standard.

Some battery manufacturers do their own grooving
and finishing and therefore prefer the supply of veneers
instead of ready made separators. This standard does
not specify the veneers separately but the specifications
governing the quality and other requirements of the
separators can be used as the basis for checking the
quality of veneers. Certain battery manufacturers prefer
to treat the separators themselves, and this standard may,
therefore, be used for the purchase of untreated sepa-
rators as well.

* * -
* x * * * %

Shri T. T. Krishnamachari, Central Minister for Com-
merce and Industry and President of the Indian Standards
Institution inaugurated the first meeting of the high-level
Structural Steel Sectional Committee at Calcutta on
Saturday, 13 February 1954.

This Committee set up by the Indian Standards Insti-
tution under the Chairmanship of Sir J. J. Ghandy,
Resident Director, Tata Iron and Steel Co. Lid., is
expected to suggest economies which can be achieved
through standards in the present methods of the use of
structural steel. It is estimated that the present practices
result in an annual wastage of approximately 1,50,000
tons valued at nearly Rs. 9 crores at the rate of imported
steel.

The Committee includes representatives of the Institu-
tion of Engineers (India), The Indian Institute of Archi-
tects, Tata Iron and Steel Co. Ltd., Steel Corporation of
Bengal Ltd., Mysore Iron and Steel Works, Braithwaite,
Burn and Jessop Construction Co. Ltd., ]J. C. Gammon
Lid., International Lightweight Steel Structurals and
Bridge and Roof Co. (India) Ltd., as also nominees of
the Railway Board, Engineer-in-Chief ’s Branch, Ministry
of Commerce and Industry, Development Wing, Roads
Organization, Ministry of Transport, Central Public
Works Department, Indian Roads Congress and other
interested Government Organizations.

The Technical Co-operation Administration of the
USA has also made available for the work of this Com-
mittee the services of a firm of consultants namely,
Ramseyer and Miller of New York who have considerable
experience in the field of production of steel and design
and erection of strutures. Mr. M. L. Goldsmith of
Ramseyer and Miller will be stationed in India for the
duration of the project and their Senior Engineer,
Mr. J. R. Miller will be coming out to India from time
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to time to supervise the work and render such advise and
aid as may be necessary.  Also, the Railway Board have
loaned for this purpose to the Indian Standards Institu-
tion one of their outstanding structural engineers, Shri
T. V. Joseph. The Committee formed at the recom-
mendation of the Planning Commission has been asked
to suggest a revision of the present standards for the pro-
duction of hcavy scctions, standardization of light weight
sections, popularization of the usc welding and rational
code for the use steel generally. It would also direct
experimental research and investigations aimed at a better
understanding of the behaviour of steel structures.
**# .'t t“

The Indian Standards Institution has announced the
publication of a Standard Specification for copper wire,
a basic material for electrical industry. The copper wires
covered in the Standard of the bare annealed variety,
plain and tinned.  These wires are specifically intended
for winding eclectrical machinery and apparatus. This
standard for annealed copper wire is scheduled to serve
as a basis for further standards in respect of insulated
and covered copper wires.

The standard specifies three different sizes of wires.
It prescribes the size which is to be given first preference
and the size which is to be given second priority
apart from indicating sizes which are not recommended
for general use. [t recalls that copper wires of the
guages commonly used in telegraph lines, whose un-
authorized possession is an offence, fall within the cate-
gory of wires not recommended for general use.

This standard also specifics resistance for different
sizes of wirc and the standard weight, and prescribes 8
minimum elongation to ensurc proper anncaling of the
wire. The basic constants of copper used in this
standard are in accordance with the recommendations of
the International Electrotechnical Commission.

This standard has been formulated under the direction
of ISI's Electrical Conductors and Insulators Sectional
Committee which includes nomineces of the Central Water
and Power Commission (Power Wing), Merallurgical
Inspectorate, Tatanagar, Engineer-in-Chief’s Branch
(Army Headquarters), Government Test House (Alipore),
Directorate General of Posts and Telegraphs, Railway
Board, as also representatives of All India Pottery Manu-
facturers’ Association, the Federation of Electricity
Undertakings of India, Fan Makers’ Association of India,
Indian Electrical Manufacturers’ Association, Eastern
Committee of the Overseas Rubber Cable Manufacturers’
Association and other important manufacturers.
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RAILWAY OFFICIALS’ GAZETTE

SRI. K. SWARUP, DY. CHIEF MECHANICAL
ENGINEER

R. Swarup has been deputed by the Government

I\/I of India to Switzerland to supervise the

technical details connected with the setting up

of the Integral Coach factory at Perambur through the

technical cooperation of Messts. Swiss Car & Elevator

Manufacturing Corporation Ltd., Schlieren-Zurich, one

of the greatest manufacturers of Railway Coaches of
world reputation.

After graduating in Science from Agra University
at the carly age of 19, he joined the Railways as a
Special Class Apprentice in the year 1929 and was
appointed as an Officer on probation on the ex-East
Indian Railway in 1935 after passing the A. M. I. Mech.
E. Examination. He was commissioned in the Army in
1940 and rose to the rank of Major in the Corps of
Indian Engineers. He was awarded the title of M. B.E.,
in the Birthday Honours of 1943 in recognition of his
services. Later in 1943, he was recalled by the Railways.

On return to the Railways, he worked for about eight
years as a Works Manager in Lillooah and Alambagh
Carriage and Wagon Shops of ex-E. I. Railway and was
selected in 1951 to go tothe U. S. A. and Canada to
specialise in Production Enzineering. After a short
spell on the North Eastern Railway where he worked as
Regional Mechanical Engineer, he was posted to the
Integral Coach Factory as Dy. Chief Mechanical
Engineer in charge of the Mechanical Deparrment.

Shri K. Swarup.

This factory will produce 350 all-steel welded carriages
a year a turn-over of Rs. 4 crores a year.

MORE BRITISH TECHNICIANS FOR CHITTARANJAN

EXPERTS’ SERVICES PROVIDED

More British technicians are coming to India to
further the assistance the U. K. is already giving, in
both technical aid and the supply of components, to the
locomotive factory at Chittaranjan.

The British locomotive manuficturiag industry has
collaborated with the Government of India in this
project, and British technicians have already visited the
works, which now employ 4,000 men and at which, the
Indian Government announced recently, production is
to be stepped up to 150 locomotives a year. At the end
of 1953 a British team of three rate-fixers and five
operator-demonstrators came out to Chittaranjan under
a year’s contract under the Techinical Co-operation
Scheme of the Colombo Plan. It is in continuation of

this aid that the British Government is now meeting a
further request by India, again under the Colombo Plan
Scheme, for the services of 13 more specialists for a
period of two years.

Three of the vacancies are being filled by the renewal
of contracts of three members of the previous team who
are at Chittaranjan—Mr. R. 8. Jordan (foundry rate-
fixer), and Mr. G. Newberry and Mr. J. A. Brown
(heavy machine tool demonstrators). Eight others are
now coming from Britain, and the filling of the two
remaining vacancies is under negotiation.

Among the tive who left for India on March 25 is Mr.
N. E. McNeice, from Motherwell, Lagarkshire, who
will be demonstrator-instructor at the technical school at
Chittaranjan. An engineering draughtsman with Messrs.

{ Continued on page 52 )
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BOOK REVIEW

“BRITAIN—AN OFFICIAL HANDBOOK”’

Prepared By The Central Office of Information. London

‘ A ’rb have received a copy of the latest publication

prepared by the Central Office of Information,

London entitled “BRITAIN AN OFFICIAL
HANDBOOK ”. The book is nicely bound and is packed
with interesting information on various aspects of life in
Great Britain today. The book is divided into various
chapters for the purpose of elaborate treatment of cach
facet of British life and a thorough historical study is
provided in each respect with upto-date information and
statistical data. The book is on sale now and can be
had of the Regional Information Officer, British Infor-
mation Services, Mercantile Bank Buildings, Fort,
Bombay.

In short a factual handbook of some million and a half
words has been produced in London which will answer
all your queries. It also provides in condensed casily
readable form a wide range of basic reference material
dealing with British Government and administration, the
national economy, transport and communications, labour
and management, social welfare, religion, science and the
arts, broadcasting and the British press.

About Transport and particularly about British Rail-
ways we give herc below some interesting information :—

Britain has more railways per square mile than any
country in the world, except Belgium and British Rail-
ways are now the busiest in the world. They run
40,000 passenger and goods trains daily, carrying ncarly
three million passengers a day and about three quarters
of a million tons of freight cach weekday.

About the Locomotive Industry in Britain today : —

Britain was the first country to develop the locomotive
railway and British Engincers pioncered raitway develop-
ment in all parts of the world,  Locomotive Industry
1. ¢. Locomotives and rail vehicles provided exports to
Britain valued at ncarly £.37 million in 1952, an astound-
ing figure which gocs to the credit of the industrialists
engaged in the manufacture of these vehicles.

The Locomotive Industry is divided into two sections
today: One of these comprise the locomotive works of
the main British Railways and is engaged in building and
repairing locomotives and rolling-stock for their use;
the other consists of private firms providing locomotives
for export purposes only.

During 1952, 759 Steam locomotives were manu-
factured of which 210 were pressed into the service of
the British Railways, 299 were exported to the railways
of the world and the remaining so were of a particular
type suited to Industrial requirements.

Similarly 651 Diesel and Diesel-Electric 1Locomotives
were manufactured during 1952 which 62 accounted for
the usc of the British Railways, 182 for industrial pur-
poscs and the remaining 407 for export to the railways of
the world. It will thus be scen that inspite of the
devastating cffect of world war 1l British locomotive
Industry has not only regained its former strength but
has improved the export figure considerably to the asto-
nishment of all concerned.

( Continued from page 51 )

Colvilles Ltd., steel manufacturers, of Motherwell, Mr.
McNeice has also bzen teacher of engineering subjects to
apprentices at Coatbridge Technical College.

Others who are coming with Mr. McNeice are Mr. D.
McIntosh, welding engineer from Dunfermline, who has
been with the Naval Construction Rescarch Establish-
ment, Rosyth, since 1947; Mr. J. A. Camcron, fitting
and erection shop rate-fixer with Cammell Laird & Co.,
Ltd., engineers and shipbuilders of Birkenhead, since
1946 ; Mr. A. Mitchell, who, after serving with the
North British Locomotive Company Ltd., Glasgow, has
since 1947 been with Robert Stephenson and Hawthorns
Ltd., of Darlington, and is coming out as a heavy
machine tool demonstrator; and Mr. G. McCaffrey,
who has been process engineer for smithy and forge
with the North British Locomotive Company Ltd. and

will work at Chittaranjan as a smithy and forge rate-
fixer.

Flying to India on March 27 are Mr. A.J. Heel,
from Leeds, and Mr. A. Thoms, from Liverpool. Mr.
Hecl, who was from 1946 to 1953 at the Royal Ordnance
Factory at Barnbow, Leeds, is coming out as a light
machine tool demonstrator. Mr. Thoms, a grinding-
machine demonstrator, has for the past two years been
forcman with the firm of D. Napier & Son Ltd. of
Liverpool.

Last of the party from Britain, l:aving on April 1, is
Mr. J. Aird, who was with the North British
Locomotive Company Ltd. for 10 years, being latterly
in charge of the Tool Development and  Methods
Department, and who will be a boiler shop rate-fixer at
Chittaranjan,
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MACHINE SHOP SUPPLEMENT

This section deals «with some interesting aspects of
the Machine Tools Industry and also with some important
range of manufactures, both foreign and indigenous,
employed in the Workshops of our Railways. Wherever
possible, important 1corking details supported by photo-

graphs and data relating to the equipments are given.

Come to us for quick and accurate milling
and hobbing of gears. Light, medium and
heavy turning and boring. Heavy and medium
planing. Also
castings In iron

KUMARDH U3 e Apo
ENGINEERING ¢ BIRD

]

WORKS tip & CO.LTD.

or carbon steel.

CHARTERED BANK BUILDINGS, CALCUTTA
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THE MACHINE TOOL INDUSTRY

By 4. J. Gibbs Smitk

ITH its fifteea principal private works, the
V &} imposing government undertaking at Amber-
nath, and the smaller Bangalore works devoted
to the production of machine tools, the value of India’$
output in this field is destined to expand enormously in
the near future. During the last three years, it has been
26 lakhs Rs. (£ 1.9 million) in 1950, 47 lakhs (£ 3.5
million) in 1951, and 42 lakhs (£ 3.I million) in 1952.
In this latter year it exceeded the Japanese output of
1,600 million yen (21.2 lakhs Rs.), and it was also larger
than that of 2 number of European countries such as the
Netherlands, Denmark, and Austria; but some indica-
tion of the field which is open before the Indian industry
can be gauged from the value of imports during the same
period, which was: 1950, 325 lakhs Rs. (£24.3 million),
1951, 252 lakhs (18.9 million), and 1952, 311 lakhs
(£23.3 million).

To-day, even thc layman is beginning to appreciate
that this is the industry upon which all industrial pro-
duction mainly depends and its development and its
maintenance of a competitive position are matters which
vitally concern railway and all other engineers.  For the
purpose of comparison, a survey has recently been under-
taken with the object of presenting a bird’s-cye view of
the stage of development, the price-level, and the export-
ing capacity of this key industry in the western countries,
and as the data upon which the survey has been based
has been furnished cither by official statistics or by the
Makers’ Associations of the countries concerned the find-

PRE

A modern German production lathe (Ferd. C. Wei pert,
of Heilbronn a. N.)

Japanese vertical boring and turning miI!, wlu.me
design is admittedly based upon the C.c'rmuu Srh-u'ss mllf.
Japanese annual capacity in machines of this typeis
estimated at about 66 machines of a total weight of some
718 tons. (Hitachi Seiki K. K. No. 2, 2-chome, Maru-
nouchi, Chivoda-ku, Tokyo)

ings are sufficiently objective to be deserving of study by
every engineer concerned with the manufacture, the
purchase, or the use of machine tools. The total pro-
duction value in the twelve countries covered had, by the
end of 1952, been pushed up to some £663 million pec
annum, giving employment to a labour force of some 237
thousand workers, and Table 1 gives a summary which
will permit a ready comparison of the position in any of
the territories named.

Taking the various countrics in the order as presented,
production in the U.S.A. accounted for about 60" of
this total output already referred to, although the labour
force was only a quarter of the total.  During the last
three years, the value of the production has been nearly
quadrupled as compared with the £ro9 million in 1950,
in spite of which the domestic requirements of this
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A well-known English make of Grinding Machine
(Keighley Grinders & Machine Tools, Lid., Keighley)

country have been so enormous that during 1952 machines
to a value of £17.6 million were imported. This amount,
though trifling compared with the total American produc-
tion, is yet greater than the total volume of exports from
many of the other countries mentioned in the table.

In Canada, there are only about 11 makers, whose
total production has approximately doubled since 1950
when it was £2.8 million.

Production in the United Kingom has increased from
the 1950 level of £40.5 million by about 50, during the
same period, during which prices have hardened some-
what, the amount of the price increase being about 21Y,.
Even so, British machine-tool prices remain the lowest of
any of the countries under review. The heavy govern-
ment buying for the defence programme has considerably
upset the normal situation here, for although exports in
this line amounted to £22.3 million, exports were for the
first time surpassed by imports, which latter during 1952
amounted to £36.5 million, the main sources of supply
being the United States 46", Western Germany 22,
Italy 89/, and Switzerland 739,

In France, the value of machine-tool production has
practically doubled compared with the 1950 level of
£23.4 million, but this increase is mainly due to increased
prices which have risen from an average of £437 to £700
per ton, the actual increase in production, as indicated by
the tonnage, being a little over 13",

It is probable that the recovery of the German machine-
tool industry was first brought home to the average
quineer outside that country on the occasion of the
First European Exhibition held in Paris in the autumn
of 19s1. During the last three years, production has
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doubled, considered on a tonnage basis, and exports have
increased from 37% to 579,. Average prices during the
same period have increased from £417 per ton to £569/t.
British imports of machine tools from this country in
1952 were £13 million, the price average being £690 per
ton, the most important class being those represented by
grinding and honing machines, the total value of which
was £1.48 million, the average value being £832 per ton.

No official data exists in Switzerland respecting the
total value of production in this line, but the figure
quoted in the table is an estimate by the Societe Suisse
des Constructeurs de machines, and probably represents
an increase of about 509, over the last three years consi-
dered on a tonnage basis.

The position in Italy has been marked by an increase
in exports during 1952 to 15.6 thousand tons, but in
making a comparison over a three-year period it has 1o

The heavy machine-tool industry of western Germany
is now once more in evidence. A new high-speed forg-
ing hammer, 1600 mkg., 220 blows per minute, for
connecting rods (Bech & Grobs G. m. b, H., of Huecke:

wagen)
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industry is still ch i« United Kingdom, which implies that demand, prices, and a more normal pattern than the one which has been
per wgker characterised by a low productivity figure general conditions in most countries will tend to revert to apparent during the last two or three years.

TABLE—I MACHINE TOOL PRODUCTION FOR 1952 IN WESTERN COUNTRIES
In examining the situation in Sweden, the cnquirer is

somewhat hampered by the fact that very few manu- U.S.A. Canada U.K. France West Switzer- Italy Belgium Austria Sweden. Den- Nether-

facturers make machine tools their exclusive production, Germany  land mark  lands

and there is a considerable volume made in the smaller

engincering shops alongside other cngincering products. WORKERS -+ thou. 6s 23 421 221 s 0 . N 4 29 - o !

However, in this country about 20 firms arc responsible PRODUCTION . .thout. —  — 151 56.7 170 20(*) 25 - 2-4 - - -

fgx‘- s;?mcwh;; molrc tha? 80", of the total production in value ..mil. £ 402 5.5 62 45.4 86.4 25(*) 17.1 6.3 2.2 10 1.4 0.3

this line. ¢ valuc of production has somcwhat more 2

than doubled during the thrce years under review. per man o 4 6168 2400 1500 2054 1330 2500(*) Ii40 1589 743 - o -

During the first six months of 1953, the United Kingdom value per ton .. £ - — 410 800 506 684 — 900 — — —

?p;rtcd 1(;8 Swedish machines of a total value of EXPORTS ..thou.t. — — 48.7 19 87.6 13.5 15.6 7.3(") o0.29 8.9 — _
08,000, the most important individual cl bein .

gr3inding machincs. P individual - class g value .milf 43.5 1.3 22.3 13.6 49.9 17 10.7 4.7 0.4 4.8 4 —

per cent o % 10 23 36 30 57 67 60 74 20 48 74 —

From the basic figures rccorded in the foregoing survey, value per ton .. £ 1230(') — 458 700 569 1257 812 647(') 1513 543 - -

it would be tempting to conjecture the probable course of 1. PRased upen exports to the United Kingdom. 2. Estimated by the Makers’ Association. 3. 1951 figures.

events in the future, but this will not be done by the
writer who has preferred to confine himsclf to definitely
ascertainable facts. Forecasts in this ficld, such as the
report of the Machinery Committee of the Organisation
for European Economic Co-opcration, have shown how
markedly actual results can differ from forecasts and
estimates, even when the latter are based upon the data
and information available at ministerial levels. Certain
tentative conclusions may certainly be drawn from the
figures included in this survey, but any such cstimates
A French coping lathe (Etabts. A. Caseneuve S. A., must take into account the practical complction of the

La Plaine Saint-Denis. imported tool programme of the United States and the

4. Year ending June 30, 1952.

BLECO

CONOUCTORS
WELCOME THE LOAD,

SPECIFIED BY
OISCRIMINATING ENGINEERS

be borne in mind that exports for 1950 were at the low
level of some 10,000 tons. In spite of the advance
recorded by the table, Italian exports have not yet re-
gained the high-water mark of 17 thousand tons reached
during 1948. During 1952, the United Kingdom im-
ported Italian machine tools of a total value of £4.59
million, weight being 5748 tons representing an average
price level of £800't.

ALL OVER INDIA

ICC

D
Belgian production was nearly double that of 1950, “ | ] THE
during which latter year it was some £3.5 million. IR :
British official statistics show that machines value £2.9 (AN @ 0z 000 ooanotHEE i INDIAN CABLE CO., LTD.
million were taken by the United Kingdom, the price LGS @ =0 @ Y SUPPLIERS 10 P 9, HARE STREET, CALCUTYA

RA

QATE CONT

e GOVERNMENT oF
INDLA

for which averaged £647 per ton. Of these, heavy lathes WORKS : TATANAGAR

formed the most important individual class, numbering
537 machines of a total weight of 1622 tons.

Agents :

GILLANDERS ARBUTHNOT & CO., LTD.
BOMBAY ~ MADRAS  NEW DELHI

‘ . . A Swedish contreless grinder, of which large numbers
Austrian production has not increased to any marked are at the present time being exported (Malcus Holmquist,
extent during the last three years, and its machine-tool Halmstad)

IS
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Adaptability of Dowding & Doll’s Range of Machines

PATENT SPUR GEAR GENERATING ATTACH-
MENT FOR THE SHAPER

PART from keeping the Shaper fully employed,
A- either on circular shaping, small internal gears

and the like, when the Attachment is used as
an ordinary dividing head, or on work where a better
quality is desired than that obrained from ordinary
milling cutters, consider what an advantage it would be
to be able to cut shoulder pinions, bastard pitches,
pinions of long addendum, special pressure angles, or to
be able to generate involute gauge forms by means of
straight sided ““V”’ tools from which to produce cutters.
The Attachment is regularly used for such purposes.
When not required on the Shaper, the Attachment can
be used as an ordinary dividing head on the Miller by
locking the change wheels or, with the additional fitting
as illustrated below, for spiral milling.  The two banks
of change wheels in series enable a very wide range of
leads to be dealt with; indeed, with hand feed at the
worm shaft leads below 1” are easily obtainable.

The only permanent alteration to the Shaping Machine
is the cutting of a spline in the cross feed screw to receive
a pinion, the existing feed motion being used.

Spiral fitting for the Milling Machine is an cxtra.

Dividing is effected by hand, through driving plate and
plunger mechanism, the worm being adjustable for wear.

* ok *
® * ok * %

The Matterson Patent Bevel Gear Generating Attach-
ment for the Shaper cuts 4 D. P. in cast iron full depth
from the solid at one generating pass of the bevel.
The whole design of the machine is robust, coupled
with simplicity for ease in manufacture, cnabling the
article to be produced at a reasonable price.

The 6” size is arranged to bolt to the vertical face of
the table, whilst the 12” size bolts to the table top.

The generating motion is produced by two Worm
Divers, interdependent, through change gears selected
for each pitch angle, provision being made for taking up
wear in the teeth of these gears, and end wear in the
worm shafts,

- Adjustment is- provided, together with gauges to bring
the Tool and Gear Blank into correct relation, and adjust-

ment for the angle of tosth bilow the pitch line is
obtained independently of the setting for the pich angle,
suitable graduations being provided in the both cases.

The dividing is effected by hand, buta Semi-Auto-Feed
Motion is provided.

Tables showing angles, etc., for the preparation of
blanks, will be sent with cach attachment, and simple
“V” tools, ground from the bar to gauge provided, can
be produced at small expense, a sample being supplied.

Work Mandrels of any diameter can be furnished,
though one is supplied in the inclusive price with both
sizes of attachment, and Collets can be supplicd.

When cutting Skew Bevel Gears, the tool is merely
«Offset” an amount to give the mean angle required
with a certain modification in the setting of the tool.

A number of parts subject to rough usage are hardened
and replacements of any piece in the event of accidental
damage can be cffected at short notice, the manufacture
being standardised.

Two systems of slotting are adopted in the 6" attach-
ment to suit tables having vertical or horizontal slots.
It is necessary to state whether the slots in the table sid.e
are vertical or horizontal. A Spur Gear Auachment 18
also made.

* *» *
ok ok * %
DOWDING V8 UNIVERSAL GEAR HOBBING
MACHINE

The Dowding V8 not only cffectively replaces the
small and medium sized Continental machines; addi-
tional features give it an cven wider working range.
Ease of opcration and accessibility for quick change-over
of jobs encourage its use for a large variety of components,
including spur gears, helicals, worm wheels, serrations,
ratchets, film and chain sprockets and, it necessary, with
an auxiliary tangential hobbing head, worms and high
lead worm wheels.

For many years, Dowding & Doll’s name has been
closely associated with gear hobbing, over 1,000 gear
hobbers having been sold and scrviced by us in the
United Kingdom alone. This rich expericnce was drawnt
upon to the full in designing the Dowding V8 Geaf
Hobber, and today this successful machine has earn¢
numbers of repeat orders from discerning users. Already
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therc are batteries of four to eight machines in various
parts of the country.

It is the only machine for use where consistently accu-
rate gears are required with a high rate of production. . ..
....and it is worthy of note that gears are regularly cut on
this machine having a cumulative pitch error not exceeding
one minute of arc (the equivalent of 0.00087" on a 6" dia.
pitch circle, )

* * *
* # * & * *
DOWDING V4 UNIVERSAL GEAR HOBBING
MACHINE

The Dowding V4 universal gear hobber has been
specially designed for the rapid and accurate production
of small meter, clock and instrument spur gears, helical
gears and worm wheels. The robust construction of the
machine, its built-in accuracy and fine finish, are fully
reflected in its dependable performance on production.

GENERAL DESCRIPTION

Rigid design and construction make it possible to take
full advantage of the hobbing principle, resulting in

)
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We feel sure that our
Railway Workshops of India, to whom we have
been privileged to supply Machine Tools and Small
Tools in the past, will be pleased to learn that

MACHINE TOOLS (INDIA) LTD.

P. O. Box 585 CALCUTTA . P. O. Box 522 BOMBAY - P. O. Box 65 BANGALORE

are now technically associated with
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extreme accuracy of pitch and form. The smooth, conti-
nuous indexing motion gives shockless working with
absence of reciprocating movements, allowing maximum
output by eliminating time losses due to idle return and
indexing movements. Even distribution and uniformity
of load, results in long, trouble-free working life, machine
wear being reduced to a minimum. The machine is ex-
tremely versatile, and simplicity of setting and operation
enable a wide variety of gears to be cut rapidly and
economically.

DESIGN AND CONSTRUCTION

Design is based on modern engineering practice, all
components are of substantial proportions the materials
having been carefully selected, and machined to exacting
standards of accuracy. Particular care has been taken to
ensure that the helical and spiral bevel drives are of the
highest precision. All shaft bearings are ground and run
in bronze bushes, resulting in rigidity, smooth and quiet
working. A differential unit is incorporated and ensures,
irrespective of th: face width or number of tezth to be
cut, that the spiral angles of mating gears are absolutely
the same and that gear axes are parallzl.

many friends 1n the

ENGLAND
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MAIN DRIVE

The main drive is “V” belt from a 1 h.p. motor totally
enclosed in the cabinet base of the machine. The direc-
tion of rotation is changed by a reversing starter.

HOB SPINDLE DRIVE

The drive to the hob spindle is continued from the
main drive housing through spiral bevels, helical gears
and pick-off gears which give a range of four hob spceds,
chosen to give the best results on all work within the
capacity of the machine. Smooth, shockless drive to the
hob is ensured by a large balanced flywhee! which can be
mounted at the top of the vertical main shaft or, when
cutting gears with a helix angle not exceeding 20 on the
end of hob spindle. The hobbing head which can be sct
to any desired angle from o to 60 (greater angular adjust-
ment can be provided if required) to accommodate right
or left hand helical gear is mounted on a vertical saddle of
robust dimensions. The saddle slides on wide vec guide
ways on the main column and is provided with adjust-
ment for smooth and rigid traverse. Overhang of the
hob spindle from the vertical saddle has been reduced to
a minimum, and provision is made for axial adjustment
of the hob.

INDEX DPIVE

Index drive to the work table is taken from the main
drive through change gears, according to the number of
teeth to be cut, and a high tensile steel precision ground
4 start worm and mating phosphor bronze worm whecl
of extreme accuracy, the index unit running in a totally
enclosed oil bath. As an optional featurc a single start
index drive can be fitted enabling gears to be cut with a
cumulative pitch error not exceeding one minute of arc
(the equivalent of 0.00087" on a 6" dia. pitch circle.)

FEEDS

The feed drive, both to the hob saddle and to the table
carriage, is by means of change gears and worm gearing.
The latter give a uniform, smooth transmission at very
low speeds. A wide range of feeds is available, so that
the most suitable can be chosen for any material and any
desired finish.

OPERATION

The operation of the machine is very simple and the
few controls are placed in a convenient position, reducing
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operator fatiguc to a minimum. All external change
gears are totally cnclosed by quickly removable covers.

WORK MOUNTING

The work spindle has a No. 3 Morse Taper bore, and
for holding work arbors of small diameter or gears which
arc solid with the shaft, a collet type attachment is sup-
plicd as standard equipment.  The wcll-proportionCd
work arbor support arm carries a bayonet type centre
which can be replaced with a pressure sleeve and is parti-
cularly useful when cutting gears with a small borf.
A special work support allowing additional clearance 18
available for hobbing high angle gears.

METHODS OF WORKING

Spur gears and other work with teeth parallel to the
axis are hobbed by feeding the hob paralle! to the axis of
the component, the hob and gear rotating in the ration
of : number of teeth in gear to number of starts in hob.
The maximum helix angle which can be cut on worm
wheels, using the standard hobbing head, is 6 —8 3 for
higher angles the special cross feed head must be used.

Heclical gears are hobbed by the addition of an auxiliary
rotation of the gear to the relative movement between
the hob and work.  This additional rotation corresponds
to the helix angle of the tooth, and is obtained by mcans
of a differential gear drive with a complementary change
gear sytem, The maximum diameter of helical gears
which can be hobbed on the machine diminishes as the
tooth angle increascs.

*
* * -
* ok * ¥ * ok

DOWDING H7 HORIZONTAL GEAR HOBBING
MACHINE

This machine, our latest development for high preci-
sion producrion hobbing, has been designed and built
out of a wealth of practical experience covering many
years. It fully meets the present day demand for a
powerful, robust machine, trouble-free in service, aqd
which will at the same time maintain the highest preci-
sion both in pitch and form.

The cxtensive range of application covers long splin¢
and serrated shafts, spur and high angle helical gears,
etc., such as are used in the automobile, aircraft, mining,
machine tool, diescl engine and other industries.
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GENERAL CONSTRUCTION

In this powerful hobber the elimination of vibration
has received special attention. The massive bed is
strongly ribbed and designed to withstand very heavy
cutting loads. All the gear drives, bearings and shafts
are heavily proportioned to ensure minimum wear and
long life under all conditions. Rigidity and freedom
from backlash are such that climb hobbing can be
successfully employed resulting in longer hob life,
improved finish and faster output.

INDEX DRIVE OF WORK SPINDLE

The index drive of the work spindle has been speci-
fically designed to ensure lasting accuracy and to prevent
backlash. Drive is taken through change wheels and a
high precision 6 in. diameter phosphor bronze worm
wheel mating with a hardened and ground single start
worm, which is easily adjusted to ensure correct meshing
of the worm and worm wheel. The high tensile steel,
hardened and ground work spindle is mounted in close
grained meehanite bearings, the cutting pressure
being taken on a ball thrust race. The spindle is bored
3 in. dia. to accommodate long shafts or special work
holding equipment, including air or hand-operated
collets. The whole index unit is totally enclosed and
runs in an oil bath.

HOB DRIVE

The drive to the hob spindle is taken from the main
drive housing through spiral bevels, helical and pick-off
gears, giving a choice of six speeds. All speed change
gears are readily accessible at the rear of the machine.

HOBBING HEAD

The two hobbing h:ads illustrated are available, a
choice of either being supplied with the machine. The
standard head is designed for the production of high-
angle helical gears. The heavy-duty head, which has a
fly-wheel mounted on the end of the hob spindle, gives
smooth cutting when producing heavy spline shafts.
The standard head, subject to variation dependent on
pitch, helix angle and design of the component to be
produced, swivels through 120°, and the heavy-duty
flywheel head will swivel 45” right or left hand. Gradua-
tions in degrees and minutes permit fine angular setting
of the hob, the adjustment being accurately and rapidly
obtained through a hand-oparatzd worm and worm
wheel. For positioning the hob, the hob spindle is provid-
ed with 2” axial adjustment through a hand-operated rack
and pinion.
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WORE TABLE

Is a wide well-ribbed casting, having the top working
surface inclined towards the hobbing head to give
additional resistance against the cutting pressure; it is
mounted on a transverse saddle which runs on two widely
spaced vees on the bed of the machine. The table
moves on one dovetail and one square slide, with taper
gib adjustment. After setting “depth of cut © position
the transverse saddle can be firmly locked by means of
a knurled hand control operating on wedge cams at each
side of the saddle. A well proportioned tailstock, having
a spring loaded centre for ease of work loading, is
mounted on the left hand end of the work table.

FEED

The feed drive to the work table is taken through
change gears and a very accurate lead screw with thrust
races and double lead-screw nuts. These double nuts
eliminate all backlash so that the work can be produced
by orthodox and climb hobbing methods. The feed is
disengaged automatically by control stop, or by hand.
The provision of six change gears enables the user to
select the most suitable rate of feed for the material
being cut and the finish required.

DIFFERENTIAL

The DOWDING H7 is fitted as standard with a
differential mechanism which enables helical gears to be
hobbed irrespective of the number of teeth to be cut
and varying rates of feed. For hobbing spiral gears it
is only necessary to take into account the pitch and
helix angle required, and a simple calculation enables the
correct change wheels to be selected ensuring uniform
contact over the full width of the gear teeth produced.

LUBRICATION

Is by an electric gear pump supplying a header tank
situated in the mainhead casting and then by gravity
feed to all bearing surfaces, internal machine gears,
change gears and indexing worm and wheel. Surplus
oil is collected and rerurned to the sump where it is
filtered and re-circulated.

COOLANT
A 1/8 h.p. electric centrifugal pump delivers a copious

supply of coolant through an outlet nozzle which has a
1/2" diameter bore.
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AR-Class, watercooled,
1 stage,extra Heavy
Duty compressors
for continuous shift-
work. Unequalled in
reliability and eco-
nomy. Capacity 330-
3220CFM for working
pressure up to 12
p.s.i.

RIAG-Watercooled, stations
ary—one stage aircom-
pressors. Simple, reliable,

Tow priced and cheap in upkeep.
117 CFM capacity 100 ps.is
working pressure.

HRAV-FR4V-Portable, 2
stage all - watercooled
diesel compressors with
Atlas-Dissel “Polar"”
engine, extremely rugged
and simple, cheap upkeep.
economical, (avourable
prices, 250 and 160

CFM capacity.

CR-CT Class, water
and aircooled 2 .}
stage stationary alr (fgd/
compressor. Capacity &/§
150-330 CFM for
working pressure

up to {25 p.s.i.

NT-Class, aircooled,
1 stage aircompres-
sors. Compact units
for direct flanging to
electric motors and
for Vee belt drive. 4 |
sizes, 35-110 CFM,

workin ressure u
to 125 ‘p.g.i. P

NTIMV-NTIMV-Portadle
1 stage diasel and
petrol driven comprese
sors. Powered by
Dorman, Armstrong
or Standard engines.
60 and 110 CFM

R

PNEUMATIC TOOLS
OF HIGH EFFICIENCY

Pistol grip metal drilfs,
up to 12" Pistol grip

screwdrivers up to /4"
Pistol grip tappers up to 3/8".

Air blocks,
capacity 100011000 Ibs.

Hcavy type drills

max. 4.

Rammers, four types
for civil and mechanis
cal engineering.

Riveters, clipping hammers,
Rivet Bursters.

Rotary files and
cutters for use of

Grinders for all pur-
poses from 12" to
g wheels.

tungsten carbide tools,

Ex-Stock delivery

Sales and Service by

VULCAN TRADING CO. LTD.,

p. O. Box 2300 P. O. Box 154, P. O. Box 157,
.CtALCUTTA- BOMBAY. MADRAS,
Stockists:

The Universal Supply Corporation, Jaipur and Bhilwara.

liee & Co., Kamptee Road, Nagpur. .
ikl'si::lg:ral & Industrial Corporation, 4 Maharani Road, Indore.
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Steam & Pneumatic Hammers & Drop Forging

Indian railways with a great number of steam

and pneumatic hammers and several types of
drop forging equipment for use in the different railway
workshops. They are manufacturers of the world’s
greatest range of forging plant and have had almost a
century of experience in this field of activity.

B & S. MASSEY, LTD., have provided the
]

In general, forgings required by the railways can be
put into two categories—parts, such as locomotive and
wagon axles, locomotive connecting rods and the
numerous smaller forgings made under forging, hammers;
and drop forgings, which include drawbar hooks,
buffers, wagon forgings and signal forgings, made under
drop hammers.

For the manufacture of axle forgings an A-form
hammer, steam or air operated, as shown in Fig. 1 is
available. This type of hammer is made in 3-ton, 4-ton,
5-ton and 7-ton sizes. It is a short stroke, high speed
hammer, specially made for this class of work and
designed on very sturdy lines to resist the side stresses
caused by the use of swaging impressions arranged off-
centre ; the palletts generally incorporate several swages
and great rigidity of the standards and the guides is
needed. From the illustration it can be seen that the
tup is guided by loose slides of robust construction,
which can be adjusted to prevent side movement of
the tup. The drive is by handlever, positioned so that
the driver has a clear view of the work being done at
both sides of the hammer, and Masseys handworked
expansion valve gear is fitted which secures maximum
cconomy with sensitive and absolutely safe control.
The hammer will strike light or heavy blows with long
or short strokes. The tup can be lifted quickly to the
top of its stroke without danger of the piston striking
the cylinder cover, and can be held in the suspended
position. There is no jar or shock to the operator’s
hand, the cut off motion of the expansion valve being a
rotary one, entirely independent of the up and down
movements of the handlever.

Figure 2, gives an illustration of an Arch Form steam
or air hammer as used for making large locomotive
forgings. This hammer is also fitted with the rotary
expansion valve gear and works in much the sam: way
as the axle hammer already described, except that it s
designed to give longer and heavier blows to suit the
greater variety of forging work. It is very suitable for
making large connecting rods, locomotive side rods, etc.
and its form allows the use of the many and varied tools

Equipments

needed for forging these parts. This type of hammer is
made in sizes up to 10 tons, and many such machines are
in existence, doing excellent work.

Figure 3, illustrates a Rigby type hammer without
slides. This type of machinec provides the smith with
maximum working space above and around the anvil
block and is gencrally well liked by blacksmiths. It can
be driven by stcam or air and is fitted with the rotary
expansion valve gear. It is made in sizes up to 3 tons,
and it will be scen that the piston rod is of large
diameter and of a special design which provides
maximum strength.

Another type of stcam or air hammer used for the
many smaller jobs required on the railways is shown in
Figure 4, and is called the Overhanging Form, with
Slides. This type of hammer has double standards
fitted with adjustable slides so that the tup is well
guided, and it is particularly suitable for types of work
which subject the tup to severe side thrust and therefore
demand close guiding in the lower part of the stroke.
These hammars are made in sizes up to 1 ton falling
weight.

Figure 5, illustrates a motor-driven * Clear Space iad
pneumatic power hammer. Thesc machines are made
in sizes from 2-cwt. to 4-cwt. and are designed to deal
with practically all the types of forgings which, in the
past, were made under steam hamm:rs. The 2-cwt,
3-cwt. and §-cwt. sizes arc provided with a footlever in
addition to the handlever, so that for a great deal of
work the services of tahz hammer driver can b dispensed
with and the smith is able to work the hammer himself,
and can therefore regulate the control as h: wishes, to
strike just the typc of blow r:quirsd. A wide range of
blows can be struck including continuous automatic
blows or separate single blows, the force being varied as
required. Definite single blows can be given without
first lowering the ram on to the work, and as a separate
movement of the handlever must be made for each
single blow, there is no fear of a second accidental blow
being given. The ram can also be put into the hold-
down position and used for holding down work for
bending etc. The standard drive in all cases is through
veeropes from a motor carrizd on slide rails secured to a
separate foundation. In the 2-cwt., 3-cwt. and §-cwt.
sizes the drive is direct from the motor to the flywheel;
in the 7-cwt. and larger sizes the crankshaft is driven
through steel gearing from a high speed shaft running in
roller bearings carrying the grooved flywheel. The

The world’s
greatest range of
Forging Plant . ..

B:S.MASSEY I'®

OPENSHAW . MANCHESTER . ENGLAND

Makers of the world’s preatest range of forging Plant ...
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UNIVERSAL MILLING MACHINE

Table Size 62" x16.}" Max. distance arbor to table .. 18"
12 spindle speeds 18 to 415 rpm. 12 Table feeds: 12" to 127
Swivel of table 45 - 45 long and cross. per min.
12 vertical feeds 38" to 6" per min. Rapid power traverse in all directions

Main drive motor 8 HP Nett weight — 7100 Ibs.

Available ex-stock.

Western & Sonthorn India :

GARLICK & CO. LTD.

Lastern & Northerin India :

JESSOP & CO. LTD.

FIAINES ROAD, JACOR CIRCLE O3, NETAJL SUBIIAS ROAD,

BOMBAY I1I. CALCUTTA |.
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gearing is arranged within the standard and runs in an
oil bath, and an oil pump fitted in the sump and
actuated by the crankshaft  provides automatic
lubrication.

Figure 6, illustrates 2 motor-driven pneumatic power
hammer of the overhanging form < With  Slides ',
available is sizes from 1-cwt. o zo-cwt. The general
working principle is similar to that of the *Clear Space”
type previously described, but the standard is fitted with

separate slides which guide the tup. This type of

machine is used for offset forging, such as tapering
ship’s packings, tapering springs, ctc., where the side
thrusts are advisable to have the tup guided close to the
work.

The clectrically-driven pneumatic power hammer s
greatly favoured for its cleanliness and economy, and in
countrics where coal is cxpensive it has  almost
completely supcrseded steam hammers.

Another advantage of these pneumatic hammers is
that they can be positioned in any part of the works
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where most convenient, as  considerations such 8
proximity to boiler or compressor plant an arrangement
of stcam or air pipes need not be taken into account
and because the hammer can be switched on and off s
required, further cconomy is effected in power
consumption.

Any of the smaller hammers already mentioned can be
used tor doing preparing work for drop hammers when
long jobs are being drop forged, such as connecting rods,
brake levers, shackles ete., where there is a great disparity
of section and the preparatory forging work, if done on a
drop hammer. would be much too slow.

So far we have dealt wholly with large and small
straightforward forging work, which is often required in
relatively small quantities and would not justify the
making of special dies and tools.  When parts are required
in large quantitics it is wise to adopt mass production
methods, using dies and tools fitted in drop hammers.
Figures 7 & 8 illustrate a triction drop hammer of the
Bridge type; which is suitable tor drop-forging drawbar
hooks, butfers and the largest forgings required in railway
work. The tup is lifted by a form of friction clutch.
‘T'he lifting gear is motor driven and the friction drum is
water cooled to dissipate the heat generated by the friction
clutch.  ‘The drop hammer is actuated by a pulicord
which encircles a capstan bush on the lifter shaft and
is attached 1o a camlever which tightens the friction band
around a revolving drum to lift the tup. When the
pullcord is released the tup and the top die deliver the
blow upon the heated steel which is positioned in the
hottom dic.  The tup is guided by two steel guides
securely fastened to the anvil block and held together at

Fiv. I7
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the top by two tiebolts. The standard anvil block weighs
about 20 times the weight of the tup and is made of cast
iron ; somectime cast steel is used when the work is very

severe.

The bottom die is keyed into a dicholder, which can
either be keyed into a dovetailed recess in the anvil block
or held in position by poppetts fitted in the anvil block.
In the case of the dovetail method, great accuracy is
required in making the dies and the impressions in the
top and bottom dics should be machined so that they will
register correctly when the keys are driven home, as only
minor adjustments can be made by means of the keys.
When poppetts are used considerable adjustment can be
made in setting the dies and less care is needed in their
manufacture.

The smaller friction drop hammers can be used with a
top die weighing up to 40", of the weight of the tup,
and in the case of s-ton and larger drop hammers the top
die can weigh up to 5oV, the weight of the tup. The
tup is attached to the lifting mechanism by a nylon belt ;
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the adoption of nylon for this duty has proved eminently
successful—the working life of belts of this material has
proved in practice to be at least three times that of hair
belting. These machines are occasionally supplied in
batteries as shown in Figure 9 which illustrates a four-
hammer battery.

Friction drop hammers of the self-contained form as
shown in Figure 10 are used for the production of smaller
forgings. The motor is mounted on the headgear, and a
vee rope drive is employed. This type of drop hammer
is made in sizes up to 4o-cwt. and is generally fitted with
automatic gear controlled by footlever so that the drop
hammer can be operated by the stamper without the
need of an assistant. The automatic gear in-
corporates a hold-up gear which holds the tup at the top
of its stroke between heats without consuming power.
These machines are fitted with strong, robust standards,
which permit the use of multiple dies when these are
required for roughing and profiling before the final
stamping operation. The lifting mechanism is by a
friction clutch similar to that used in the Bridge type
friction drop hammers and by manipulating the footlever,

£

for loads up to
10,000kg (22,0001bs)

A few advantages of Schindler Rope Molits

1. Manifold applications.
1. Enclosed protected design, therefore suitable for open-air work.

3. Perfect protection against rope entanglement. Slack rope or
oblique pull will not cause any damage.

4. Easy access to all parts, and easy interchangeability of parts
subjected to wear and tear.

There is a Schindler Hoist for every tange.

Wiite for (ufl particulars to

ELECTRIC CONSTRUCTION

& EQUIPMENT CO.,, LTD.

3§, Chigttaranjan Avenue, Calcutta . 12 Prone: City IS4l Grarmu s ECELLCO

265, Kalbadevi Road, Bombay 2 — —

Phone : 2784 — — Grams: ‘‘COECELL "
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the operater 1s able to give long tull blows or short guick
blows, such as are often used during the preparing
operations.  These drop hammers are alvo fitted with
separate shides, sccurely bolted to the standard, and
these can be adjusted o take up any wear ina very short
space of ume.  Figure o illustrates a Marathon  drop
hammer which 1 the latest tvpe of the selt-contained
form and cmbodics  various improvements, mcluding
gearless drive, shock-insulated headgear and improved
guiding.

Although railway forgings arc not usually required in
suflicient numbers to warrant the installation ot such
machines, mention ought to be made of the ram vpe
double acting drop hammer, driven by steam or air, as
shown in Figure 12. This is a machine of rugged
construction, mostlv used for mass production work,
and 1t will be noted that the ordinary small diameter
piston rod has been replaced by a ram of substantial
diameter. This  machine  strikes  faster and  more
powertul blows then a friction drop hammer of similar
size. It has speaial advantages for stamping long jobs
which need 4 considerable amount ot preparing. The
short quick blows delivered on the side of the mutuple
dies quickly reduce the section to a suitable dimension,
thereby allowing the work to be produced at a great

speed.

Figure 13 & 14 reprosent a selection ot typical ratdway
forgings as made under Massey triction drop hammers.

Mechanical forging peesses as shown n Fig. 15 are
also being used for the manutacture of  drop-torgings
when the quantitics involved are large enough 1o justfy
the installation  of  these  comparatively  expensive
machines.

Figure 16 illustrates a Ticbolt type trimming press as
used tor removing the fin from  drop-forgings. It is not
possible to make drop-forgings using just the right
amount of material so the extra material is squeczed out
to form a fin which must be afterwards removed either
hot or cold. A trimming press 1s  designed  on
straightforward lines as the work it is called upon 1o
do requires strength and sturdiness,

The trame is made of tough cast iron and held together
by four large diapieter steel bolts shrunk into position.
The crankshaft is a manganese molybdenum stect forging
of substantial proportions running in  replaceable
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is of the direct

phosphor bronze beanings. The clutch .
arting and

air operated. friction tvpe ensuring smooth st
providing a very high controlled torque capacty.

are pr\»\‘idcd with a

Presses of sso-ton size and loss .
perations such

Gide ram which can be used tor auxtliary o )
as shearing the torging from the bar or for bending or
coining the stamping to wize.

The lower trimming tool is normally secured in. a cast
iron bolster made in halves, cach halt heing ﬂdlUStalj’le
and bolted 1o the table. The ran s dovetailed to receive
the top tool. The connecting tod s adjustable so that
a range of tools of varving thicknesses van be used.

[ubrication i~ by a mult feed ol pump CXCCPF for
pro\'lded

parts required infreguent lubrication which are

with grease gun nipples.

This type of press is made in stzes from 120-tons to
750-100s CAPACITY, and a ¢ Solid Frame ' trimming press
is also avaable in sizes {rom 30-tons ta 200-tans.

Figure 17 shows a Massey Tyre Fixing Rools.  When
rclniﬁinu rings were first introduced tor fixing the tyres
on lucm‘nnti\'c» carringe and wagon wheels, the closing of
the lip of the tyre on the retaining ring was done by men
using heavy sledge hammers. The modcx.'n method 18
o close down the lip of the tyre by rolhng instend of

hammering, this provess  bemg more uniform  and

ensuring a better job,

The tvre rests on the lower rofl and on two supporting
rollers :thus\nNc along the arms of the machine and is
positioned by two guiding rotlers which are adjusted by
a signle hand wheel. The upper operating roll whic!l
closes down the lip of the tyre s keved to a shatt
provided with a worm wheel. A pump driven trom the
worm  shaft delivers the oil ; a small movement of the
handwheel controlling the oil pressure lowers the operat-
ing roll on to the tyre and a further movement applics
sutlicient pressure to roll the lip securely on to the
bevelled retaining ring.

These tyre rolls have been used with the greatest
success and arc in operation in most of the leading
railway works.

The illustrations show only a few of the machines
supplied to the railway industry and further information
will be gladly supplicd to interested parties.,
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MANUFACTURE OF GEARED HEAD LATHES

By An Observer

HIS is to outline to the readers the manutacturing
technique involved in the production of Geared

Head lathes and in connection the author has
perforce to describe the manufacturing procedure of M s

Mysore Kirloskar [td., Harihar, the famous house of

Machine Tool builders; whose kind permission for
p
publication of their methods is sought and obtained.

Lathes as the readers are aware, form the most
versatile of Machine Tools, and no wonder, all manu-
facturers of Machine Tools pay particular attention to
the development of this class of machines. It is the

constant aim of all manufacturers to keep abreast of

modern design which tend to make these machines more
productive, more casy to operate and last in accuracy
over a period of years and M's Kirloskars spare no
pains as may be scen from the review as under, to keep

8" ALL GEARED HEAD RL No. 2 LATIE

up to the trend.  These are necessary that the machine
should be robust cnough to take the heaviest cut in
practice, should maintain accuracy, should be fool proof
in operation, and yet be cheaply produced. Besides
these spares and parts should permit of ready assembly
and cnsure interchangeability.  To achieve  these,
standardisation in processing, materials, ctc. are neces-
sary and the fabrication methods should be arranged
accordingly.

To describe the manufacture of R. L. type lathes,
castings of beds, saddles, ctc. are produced with
particular care to ensure that the grains are fine, the
analysis is up to standard practice, and the physical
quality of the castings are up to the mark, and the cast-
ings proper are free from blemishes of any kind. To
ensure these, the charges of the cupola are controlled by

\

S

MADE IN INDIA BY INDIAN LABOUR CAPITAL AND TECHNICIANS

As a result of continued encouragement given by the Indian Railways, Kirloskars have gone a step further in
undertaking the manufacture of 10" and 12} centre All geared head lathes in the same series. Built to
Grade I standards these lathes bear the same features of accuracy and precision as their precursors Rl-1 and
RI.-2.  Sce them in Railway Workshops shortly or contact.

Manufactrers ;

THE MYSORE KIRLOSKAR LTD..

HARTHAR  ( MYSORE  STATED

Nole Distributors - Messrs. Batliboi Ltd., ~iver dubiice Dark Road, Bangalore-2.

Distributors Messrs. Batliboi & Co., Bombay. Delhi,

Calcutta, Kanpur, Madras, Abhmedabad & Vijayawada-
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Select just the
right type of plant
for your job from
the complete
range of BRITISH
MADE portable
Air compressors.

" . - : > 1] -
Finis planing of lathe bed. Note the gauge fasembly of geared Headstoeh of R1. lathe by

: ; evperieneed fechnicians,
for setting tools.

Boring of Geared Headstock bml.v on Richard

Horizontal boring machine.

/.

— E @ A COMPLETE RANGE OF

PORTABLE AIR COMPRESSORS

50 years experience in design and manufacture make q)
Air Compressors the ideal choice where long-termed
economy and consistent performance are required. You
will also get these special features—Two-stage Air

Cooling,Simplicity, Easy Accessibility, Smooth Operation,
Low Maintenance Cost, Economy, Free Air Unloading
System, Hizhly Efficient Simplate Valves, Full Force Feed

Avenrate finishing of leadserewe on Lodge and

\“ , D ey asie I [ ] i
shipley dathe with master leadseren Lubrication, Self-Adjusting Clutch, Rigid Construction

and Precision Production Methods.
Backed by Generous and Efficient Service
For full specifications send for q) catologues.

FOR THE RIGHT APPROACH ... THE RIGHT EQUIPMENT

zZ= Z S A e
Z Z
Z zZ
caLL IN~ (C lid ~
= A
~ Consolidated °
Z Z
Consolidated Pneumatic
! TOOL COMPANY LIMITED
Post Box 205, BOMBAY |I.
"Phone: 31747
Branches at:  Calcutta, Madras, New Delhi, Karachi & Lahore.
Aecurate gears are eut by gwu'ruling process on Maags”
. . : . ectsion gear culling hine —
Griding of spiral gear on “*Maag” precision gear A1i enment tosting of RL 2 v pe {athe in progress. Al preciston gear exwtting machine, LIEREST

arinding machine to high weeuracy, tosts eon ficm 1o DR SCHEESINGER charts. 20
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experienced technicians who decide upon these  charges
after elaborate testing of specimen  castings for :malv;i\
tensile traverse  strengths,  wear  hardness,  ete The
important castings such as bedjsaddle cte. from  the
foundry arc then artthcially scasoned tor relieving casting
stresses, whereatter they are sent to Machine Shop.  In
the Machine shop these castings are rough machined and
left in the open for a turther scasoning for  some months,

Later on they are waken for finish machining.  They
come to the planers, all clectric, where they are accuri-
tely  finish-planed.  Particular care 1o ensure freedom
from clamping stresses and displacement of Gap piece
under cut is taken in the fintsh-planing operation, and
some 005" of material is left tor the final operation of
grinding.  Beds are then ground finished o an accuracy
of a <plit thousandth of an inch on the High precision
Mattison Grinder. Vhe beds are then ready tor the
fitting of saddles,  Aprons,  Feed Boxes and other
appurtenances. The headstock casting 1s provided with
a flat and V scating for location in position on the bed.
The head stock with s locating surtaces completed 15
mounted on a hixture which  has similar locaton as the
bed.  The fixture together with the headstock i then
mounted on Richards Horizontal boring machine for all
boring work 1o be completed. The head stock i bored
very accurately so that all holes therein are in correct
alignment in horizontal and vertical planes with respeat
to location and that the holes themselves are within
admissible  tolerances. Feed  Boxes, Aprons cte. abo
similarly bored in the Richards borer.  Saddle  castings
are planed in a gang on planing machines and cvery care
not to distort the castings in clamping i< taken.

LEAD SCREX'S

These are manufactured in a separate scction as  they
require a high degree of accuracy. The lead scerews are
first rough machined and allowed to weather.  Later on
thev are finished in a special fathe equipped with a
master lead screw of guaranteed accuracy.  All precau-
tions to avoid local heating under cut, bending of the
screw,  cte. are taken, <o that the screw s finished
smooth and accurate.  The screws are thercafier wsted
with spectal measuring devices and used 1t in order.

GEARS

The gear blanks are from alloy steel forgings accura-
tely machined before thev are sent for gear cutting.  All
gears are cul by generating  processes in modern
machines which are regularly checked and maintained in
perfect order, so that gears may be wurned out accurately.
The gencerating process ensure correct involule profile
for the gears with all its advanrages. The complered
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gears are tosted tor all their details, VIZ, centre distance,
concentricity, pitch and smooth runatng cte. with the
aid of special  testing  devices. Sliding - gears ar¢
chamfered at engaging ends on a Hey gear tooth round-
ing chamfering  machine, «o that they may engage
smoothlv.  The rounding chamfering of teeth s carried
out by a high speed penail type milling cutier as the
work is rotated.  Simultancously the work is given a cam
controlled axial movement to produce automatically
the rounding reguired on the ends of teeth, Head stock
gears which run at high speeds are case-hardened by
Tigh Frequeney induction Hardening process and then
finish ground on a Magg gear grinding machine. This
helps 1o ke sure noice-tree performancee.

Spline shatts are cut on Newark hobbing machine
with special hobs the material used being En. 3.
These sphine shafts are finally ground on Orcutt spline
Grinder to very close limits.  Corresponding mating
parts for spline shatis are ternally broached on

Edgwick Horizontal Broaching machine.

Now with all componenis  ready the  various sub-
assemblics such as Head stock, Apron, Feed Box, Tail
oock are fabricated.  The head stock spindle 15 bedded
in ity bearing  very aarctully and correctly adjusted.
The same is allowed 1o run for a number of hours to
ensure that it does not run hot.  Uhe  bearings/spindles
are then opened and examined tor scoring cte. and it in

order the assembly is considered acceptable.

The pear assemblics are run in mesh to ensure that
they  are noice tree and have good tecth bearing. Al
parts are checked tor fitting to appropriate limits, Al
these  sub-assemblies are then mounted  in position on
the lathe bed and the complete lathe assembled. The
tathe s 2 whole is then  transported to  the testing
section.  Here the  Headstock lailstock  are  properly
aligned and adjustments for bearings and other fittings are
carricd out. The machine is then tested to Schlesinger’™s
limits and  practical trials taken. After ensuring  that
the machine is sausfactory pcrii»rm:\m‘c and all other
respects it is sent for painting, packing and despatch.

[t mav thus be seen that the machine tool  construcs
tion embodics all the  refinements  of  Engineering
provesses and only the best workmanship has @ place.
It is indeed a matter of pride that Kirloskars are having
all necessary plants and availing  the most modern
technique in the building of lathes and nothing 1s left to
be desired. et us hope that their endeavours to make
our country sclf=sutlicient in lathes and save our foreign
exchange, will be crowned with success.

April 1954

THE INDIAN RAILWAY ENGINEER Y

Precision Grinding in Railway Workshops

By 4 €. Bhattacharya, 4.M.1. Prod. E.

ECHNOLOGICAL advances in railroading  which
have made possible to-day's high train speeds,
greater pay-loads, and increased safety,  hawve

also brought a demand for rolling stock componcents
finished to a greater degree ot accuracy and concentricity.
To this end precision grinding plays an increasingly
important part in railway workshop practice, not only for
locomotive and rolling stock maintenance  but also for
construction. In short the intreduction of precision
grinding in ralway workshops  has  revolutionised

production.

The rapid incraase in grinding applications during  the
past several years  has been due to the fact that this
process will - remove mctal  faster  than  any  other
comparable method and, at the same time, produce the
required degree of dimensional accuracy and  surface
finish, and limit of accuracy obtainable being o.oo1”.

ADVANTAGES

It is appropriate, before proceeding  further, to
describe brictly the advantages of Grinding and Grinding
Machines over other methods of production specially
with regard to their application to the finishing of some
of the rolling stock components.

The grinding process climinates the ridges and turrows
from the surface of steel part, thus giving a greater
bearing arca.  Machining operations  leave  behind
« hills and valleys 7 on the surface, constituting the high
and Jow ridges of the metal.  These may not  be
seen outwardly duc o the flowing of a skin of mectal
over them as a result of frictional heat and pressure
combined.  Consequently although the finish looks, the
picce when put to work and has o withstand severe
stresses or prolonged service wear, this false surface
crumbles or spalls and the clesrances  then become
inaccurate.  Grinding to a considerable extent removes
the “flowed” surface and at the same time gives a sound
finish combined with accuracy.

By grinding it is possible to produce satisfactory
mating between two  adjoining  surfaces.  Steam-tight
joints such as those required on the surfaces of regulator
valves, pipe flanges, cte, can be readily obtained.
After grinding the component are ready for assembly
without the need of lengthy hand finishing operations
which are generally required when other machinery
methods are employed.

It is possible with a rough and a fine surface grinder
to obtain the final dimensions more quickly than with
many other processes and with a much finer surface
texture than that gencrally given by the meral-cutting
tool. This has led to the wide application of grinding
in producing flat surfaces on many locomotive motion
parts, such as slide bare, expansion links, and coupling
rode etc.

Ground bores are far more accurately concentric and
have a much longer life than bores finished with a
cutting tool.  For these reasons, grinding is being
extensively used in dealing with cyvlinders, liners, piston
valve bores and connecting rod bores. In such cases
where these bores have to be re-trued, the precision
grinding machine will bring the bores to true roundness
and parallelism with far less wastage of metal than is
possible by anv other machining method.

Grinding is the only means of finishing, and correct-
ing, minor * movement’ of the stecl caused by hcat-
hardened  articles, tempered  tools

treatment, of case
¢te., since the metal is too hard for cutting tools.

Hand scraping to obtain accurate alignment of the
main surfaces and edges of horn checks is a lengthy and
expensive operation calling for special skill on the part
of the fitter. A Horn Check Grinding Machine can be
usefully employed in tacing-up and re-aligning the hard,
burnished surfaces which are difficult to penctrate by
hand tools, in a fraction of the time required for hand
scraping.

Grinding is capable of rectifying dimensional crrors
left by previous machining operations and restoring
service parts thrown out by reason of superticial
blemishes.  Errors in the roundness of a stell rod are
scarcely to be detected by measurement since they can
be seen from the appearance of sparks which will be
thrown round the entire circumference of a true
spindle of steel.

GRINDING WHEEL TYRES

For maintenance cfficiency and the sweetness of
running, the precision grinding has to-day occupicd the
place of tyre turning in one of the largest railroad shops
of America. [t has becn observed that on application of

¢ Continued on page 83



WE SUPPLY -
Macline Toals

MILLING MACHINES
DRILLING MACHINES
LATHES

HYDRAULIC SHAPERS
{ UNDER DEVELOPMENT)

MACHINE TOOL ACCESSORIEES

LATHE CHUCKS
3-JAW SELF CENTERINGS
SIZES FROM 4~ TO 12’

DRitt CHUCKS
JACOB TYPE
ALL SIZES 1" TO ¢
MACHINE VICES 5 & o
COTTENG TOOLS

ENGINEERS & WORKSHOP
SMALL TOOLS O ALL TYPES

MEASURING INSTRUMENTS

AND GAUGES OF ALL TYPES
AUTOMOBILE & DIESEL ENGINE COUMPONENTS
RAVLWAY BUPLICATLES

COUPLINGS, VACUUM BRAKE FITTINGS, LOCO AND
ROLLING STOCK COMPONENTS

MEBLEM AND LELHRT FURGINGS

QU ANTITATIVE JOB WORK IND FOUNDRY WORK UNDERT IREN

THE PRAGA TOOLS CORPURATION LIMITED

SECUNDERBAD-DECCAN
INDIA
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DESIGN OF A V-BELT

S you well know, a V-belt derives its name  from
A the V shaped cross section in which itis built.
A V-belt operates in Vo ogrooved  sheaves
normally, and obtains its driving ability from the
wedging action in the grooves. Although all V-Belts
have similar appearing cross sections relatively  speaking,
they may vary in size, length, and top width. Insofar
as actual belt construction is concerned a belt has three
major component parts; the envelope, the compression
section, and the tension layer.

ENVELOPE

The envelope is used to tie the belt together as a unit.
It further protects the inside of the belt, particularly the
tension laycr, from wear, abrasion, and weathering
action. The envelope is generally made of square
woven, bias cut cotton tabric, folded in plies around the
V-Belt. It may consist of 1, 2, or 3 plies, depending
on the manufacturer and type of belt. It is not intended
that the envclope perform any function other than those
just pointed out. It is a popular misconception that the
envelope adds strength to the V-belt. Actually the

envelope is cut and built into the V-belt in such a
manner that it stretches or gives when tension is applied.
Thus all of the load is transferred to the inside of the
V-belt, or more correctly, to the tension layer.

TENSION LAYER

This is a layer of cords built into the V-belt parallel
to the top and bottom, and applicd longitudinally in the
belt. If a V-belt is cut open, the cord layer will
generally be found a little above a point midway between
the top and bottom of the V-belt. There is no fixed
spot for this layer to be built into V-belts, and its
relative position will vary between manufacturers, and
even between different cross sections from the same
manufacturer. The tension layer may consist of a single
layer of major type cords, and in this typec the entire
cord layer consists of a single piece of cord wound
helically in the belt.  The tension layer may also consist
of multiple layers of cord fabric. In general, the Good-
year line features a single layer of major type cords in
belts under 120", and multiple layers of cord fabric 120"
and over. For special applications we also carry a
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limited linc of V-belts under 120" with multiple layers
of cord fabric. Each type of tension member has its
own advantages and where given the drive details Good-
year applics whichever 1s most suitable for that particular
application. In most respects, synrhetic cords  have
demonstrated a superiority  over cotton  for tension
members.  Rayon s the most popular for gencral use.
Qthers are in use or being intensively studied.  When
the drive space is particularly limited, or when minimum
stretch s required, V-belts made of a single laver of
steel cables in the fension layer are recommended.
These steel cable V-belts have a much higher load carry-
ing capacity than standard V-belts.  As vou may have
gathered by now, the sole purpose of the tension layer
Is to carry the load and transmit the power.

As tension s applied to a V-belt, the envelope and
rubber in the belt stretch minutely, and the entire
load is thrown on the tension laver. It is the
characteristics of this layer that determine how much
horsepower the V-belt can transmit and how much the
belt  will stretch  throughout the life, A V-BELT
CANNOT STRETCH WITHOUT THE TENSION
LAYER YIELDING IN SOME MANNER.
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COMPRESSION SECTION

The Compression section is in the lower portion of
the V-belt, and is so named because it is under com-
pression or is pushed together as the belt flexes over the
pullevs.  Its primary purposc is to give support to the
tension taver. It also transmits the Joad 1o the tension
fayer and gives the V-belt body and shape.  Correct
design of the compression section will insure maximum
support to all the cords in the tenston laver.  This
compression section may be either all rubber or 1t
mav contain some fabric.  When it does contain fabric,
this tabric does not contribute to actual tensile strength
or load carrying ability of the belts since, as pointed
out above, this is all in the tension layer.

Whether or not the compression section will have
fabric depends on the manufacturer of the belt and on
the apphcation.  Goodyear may or mav not usc this
fabric filler depending on the particular application on
which the belt is ta be used.  In general, however, the
Goodvear standard line features all-rubber compression
cection V-belts under 120" and fabric  compression
section in V-belts 120" and over.  There are exceptions
to this general rule, notably the Steel Cable line 1207
and over, which features all-rubber COMPression svetion.

» Contimued from page
Grinders, Atlas Machine Tools etc. in England. Why ! manufacture of spindies and textile

looms for the expansive textile industry forebodes great future.

Let an industrial board advise Government of India.

It will be of lhttle value if 1t

contains big-wigs of the industry only ; ncither can offictals of the cadres of Sccretarics, Joint

Sccretaries and Deputy Sccretaries deliver the goods.

can plan for prosperity in this sphere.

A study of the carcers of many government scrvants reveal that despite many
being sent abroad on roving tours of short duration, little usc 1s made of

Engincers, Workers and Designers  alone

of them
them on their return to

develop particular * spheres > where they attain proficiency. They very soon turn their heads to
a routine job. Of course it is appreciated these arc passing phases conscquent on improper and
incongruent sclection of personncl and weightage being given to one in the ime light, rather than
choice of right men of approved merit and who show a fad for administrative technique of men,
machinery and methods. But, let us take a bold step. Let us revitalise by building up
our Machine Tool Industry. Let this be our aim in the year 1954. [t shall bring us glory,
glitter and wealth. If 1952 was a « Water age "' 1953 a “ Steel Age” let 1954 be “a Machine
Age” in the first five-ycar development projects for India’s prosperity and economic superiority

in Asia.
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broad profile cutters made up ot hizh speed tools there
is a tendency of tyre surface’s skin 1o be tornup and
loosencd to a considerable depth. The skin thereby
loses its molecular structure and  hardness, becomes
much Jess resistant to the cracking and constant pound-
ing effect of severe railway service, and within o short
time shows signs of serious divergence from a true and
reliabie profile. I'he grinding process however enables
the surface treated to keep its sound structural hardness
in contrast to the marred and loose surface resulting
from the turning operation, thus assuring much stronger
resistance to wear.  Morcover by grinding it is  possible
to remove the hard braked spots casily and through
minimum removal of material as a result of which con-
siderable tyre material is saved representing an cconomy
of profiling wheel sets.

GRINDING Vs BURNISHING AXLE JOURNALS

On the question of the grinding of Raifway Axie
Journals, there is an alternative which is used in 2
number of Railway Workshops, i. ¢. Burnishing by
means of hardened steel rollers and clatm ts made  that
this produces a better finish than grinding.

Burnishing produces @ smooth finish but not neces-
sarily an accurate finish. 113 a well known fact that in
a railway bearing there are two distinct movements,
there is the transverse movement (or peripherall and a
jatcral movement which is commonly wermed * hunting ”
in railway circles.  Consequently, the bearing and the
journal must be sccurate in both directions and grinding
of the journals is the only method yet known which can
guarantee this accuracy.

Burnishing, although it may produce a smooth surface
and a fairly accurate one in the transverse plane,

RAILWAY TRAINING CENTRES

'1.‘hcrc arc at present 7,167 parsons under training at
various railway training centres in India, Shri Q. V.
{\lagcsgn, Deputy Minister for Railways and Transport,
stated lq reply to a quastion in the House of the People.
He said that  these persons  include apprentices
and F)thcr recruits who were undergoing training for
appointment to various posts on railwayks, and scrving
railway employe:s who  were undergoing  refresher
and promotion courses. |

Th Sy p tor . )
. 1€y Were given theoretical and practical training
C > : .

qu’;"d for filling various posts on the railway e. g.
u S 1V . . LT
guards, drivers, station masters, signallers, booking and

produces a ** screw-threaded ” deformation of the axle
journal and during the literal motion of the rolled stock
this screw-threading  sets up  iriction  and  generates

addittonal heat.

On  the question of  production,  with  grinding,
naturallv, a grear deal of water is used bath as a coolant
and a cleaning clement, and the surface produced by
grinding is practically unatfected by the presence of
small particles of dust ete., because these are continually
washed away by the coolant.  In burnishing, however,
the presence of dust i an anathema because it this - dust
gets between the surface of the journal and of the
burnished roller it is likely to cause scoring in one or
both with rather disastrous results,

One other significant point in vegard w this matter 18
the outlook tor the future. There s, of course, a
tendency 1o convert all rolling stock 1o either ball or
roller beavings and it is a well known fact that a ball or
roller bearing must he mounted on a ground  journal.
We have never heard of a ball or roller bearing axle  box
manufucturer recommending that the ball or roller bear-
ings should be mounted on a burnished axie journal,
This is natural because a burnmished journal v not suthi-
ciently accurate o take ball or roller brarings,

In consequence, from the above it will be seen thao it
m the next 1o years there 1s a move o convert rolling
stack to ball or roller bearing  axle bearings, Burnishing
Machines will bacome redundant, whereas Axle Journal
Grinding Machines will still by as economically  vseful,
cvenn more so than ever. Consxguently it can be said
that the Grinding Machine s the  Machine of 1he

’

Future .

pereel clerks, ticket collectors, train examiners, firemen
permanent way inspectors, skilled workers, journevimen
chargemen, and assistant mechanical engineers,

* L4 »

¥ *ok * *

BRITISH RAIL-COACIHES FOR INDIA

Ihe first cight ot oo railway coaches which are being
built for the Southern Rajlway in India by a British
firm have been shipped from Newport,

Each coach is §% feer long #nd weiphs 124 tons. It
ts expected thet Newport will  handle similar regular
shipments until the comspletion of the contracr.

47/715»?’
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Makers of

Smoke Tube, Water Tube, Locomotive
Boilers, Marine and all Types of Steam
Generating Plant.

Pressure Vessels for Qil Refineries &
Chemical Processes (Welded or Rivetted

Construction).

Coal Handling Plants, Chimneys, Ductings.
Steel Liners for Penstock Pipes, Spillway

&.Sluice Gates & Hydraulic Power Plant

Steel Constructions.

Electric Cranes.

Rolling Stock, Railway Wagons, Petrol
Tanks, Tramcars.

SPECIALITIES :

Furnace Flues Sections, Plain or Corru~
gated Pressed End Plates for Lancashire,
Cornish & Marine Boilers.

Also Plate Pressing of all Sizes

BOILER & HEAVY ENGINEERING WORKS
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Iron castings of superior grade of all
description for Railways and Rolling
stock such as Locomotive Fire grate,
Vacuum brake cyliader and details,
Railway carriage and wagon compon
ents, Signal and inter locking details.

Fitting for railway wagon tanks such as
discharge valves, extractor cocks,
safety valves etc.

Makers of cotton ring spinning frames of
various gauges and hfts upto 8 and
different types of drafting such as 4 roller,
self or saddle weighted, Casablanca 500
or A 500 with roller bearing spindles,
Ball bearing Jockey pulleys and other
most uptodate details,

Drawing frames :

Two heads of four deliveries, Electric
stop motion, Four rollers, Automatic
locking arrangement etc.

TEXTILE MACHINERY DIVISION

BFLGHURRIAH

TEXTILE MACHINERY CORPORATION LIMITED.

8. ROYAL EXCHANGE PLACE, CALCUTTA-I.
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MASTER OF METALS

There are oxygen cutting machines for every
conceivable type of job ranging from small
portable straight line and circle cutting
machines to large automatic
profile cutting machines for

rapid precision cutting of shapes

from steel plates and forgings. DR oAN,

10AX 39

THE INDIAN OXYGEN
& ACETYLENE CO. LTD.
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