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ANNUAL NUMBER a0

We are pleased to welcome you on our STAND NO. 9 in HALL “A" (Federal Republic of Germany)

at the INDIAN INDUSTRIES FAIR 1961 in New Dethi

We are offering an ample collection of technical information
concerning our activities in the field of:

Engineering & Construction of Plants for Design and Construction of Equipment for
Production of fertilizer Steel works
Processing of oils and fats Coke oven plants
Production and treatment of gases LPG filling stations
Electrolysis Materials handling
Water treatment Railway superstructure and Railway traffic

Represented in india by: Messrs. MOTWANE Privale Lid. Head Office 127, Mahatma Gandhi Road BOMBAY — |



THE ADC-1000-2
AUTOMATIC WELDER

Ensures high efficiency and
perfect quality of welded joint

* The ADC 1000 2 vpe are sebder s miended tor anromane are weldig
of butt qors tehantered and sqooer nder @ Lover of 1l 1o protedt

metal From oxidation, s well as cormner ot

& The constraction of the set provides for welding scams tovated on horg-

contid and mchined capra 1S plapes

& [(he welder etfects are welding one AC with clectitode wire of diameter

from 3 upto 6 nun. with speed vupto 70 mper hr,

®  The welder coasnes of oweidoe tracror and Jdistriboton cabimet ;e s

fed through o transtormer.

Please. refer alt engrorres 1o

V/0 "Machinoexport"

which exports a large variety of the most modern electro-
welding equipment, responding to all  buyers requests.

Our address 32/34, Smolenskaia Sq.,
Moscow G. 200
U.S.S.R.

You can alvo apphy 1o
The Trade Representation of the U.S.S.R. in Indi

al:  NEW DELH - BONMBAY - CALCUTTA

and ta oar Local Agents,

MAYBACH -engined diesel-hydraulic locomo-

tives are assuming world - wide importance
14 7)

Of the 500 diesel-hydraulic locomotives equipped with high-speed Maybach
engines and ranging in power from 650 to 4000 b.h.p, which about a year
ago were in course of construction, now the first 4000 bh.p. units for the
Denver Rio Grande and Southern Pacific Railroads have been completed and
subjected to successful service trials. With their two 16é-cylinder diesel engines
they are actually the world's most powerful diesel locomotive units.

T RRAUSS MAERE!
. s U

MAYBACH-MOTORENBAU GMBH FRIEDRICHSHAFEN / GERMANY
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TYPE 4 MYL NEW CONTINUOUS BUTTER-MARING
MACHINE OF CZECHOSLOYAR ORIGIN

By A. Masek Dipl. Eng and Z. Malik,

Czechoslovakia

THE WORLD DEVELOPMENT TRENDS—
EVALUATION OF THE MOST IMPORTANT
SYSTEMS

"™"MHE technical and manufacturing problems
II II occurring in most food industry factories are

" created by the fact that agricultural products
are of a perishable nature, so that they must be pro-
cessed rapidly. These problems are of considerable
urgency especially in dairies where mechanization and
particularly automation of all manufacturing processes
has not yet been solved satisfactorily.

The construction of a suitable continuous churn is
a very important task since the barrel churns fitted with
wooden or metal barrels used to a very large extent up
to now do not permit continuous operalion due to
their intermittent operating character,

Dairy construction experts have been working on the
design of a continuous churn for 70 years now. The
first was built in 1889 by Johansen, a further one by
Wahlin and Laval, then others by Salentus, Siedel,
Patrik, Fritz, Grischenko and others. All of them
have attained only partial results. Their machines
produce butter of bad consistence, easily perishable
and with an excessive water content. Their universal
application in any dairy is further hampered by the
fact that these machines can be used economically only
for churning of cream with a relatively high fat

content.

The entire development of mechanical churning has
proved that the difficulty involved in achieving -the
correct design of a continuous butter-making
machine is precise determination of the period
required for proper foaming of the entire cream
and correct determination of the moment when itis
broken up into butter granules and buttermilk. There
is, of course, the condition that the cream be
properly technologically treated before churning. The
preparation and course of churning differ according
to the cream composition in different seasons. The
most suitable times of the individual operating periods

have been determined only empirically. The consis-
tency of butter from continuous churns is, therefore,
much inferior to that from barrel churns, with which
the operating periods can be arbitrarily extended, as
required.

The continuous churning process eliminates arbi-
trary extension of the manufacturing stages, the more
so the less the possibility of control of the churning
elements in operation is considered during the design-
ing stage of the machine,

The unsuitable design of continuous butter-making
machines using for their operation the principle of
mechanical churning has brought about a new design
based upon the theory deriving the change of fraction
of the churned concentrated cream from the change of
its temperature during processing, without forming first
the foam and then the butter granules and buttermilk.
Thus a number of continuous butter-making machines
has been developed by various manufacturers. These
units consist always of several machines and process
exclusively cream with a fat content exceeding 809,
The obtained product differs considerably from stand-
ard butter, so that it has been evaluated by experts as
concentrated milk fat only. The reaction of the con-
suming public has also not been very favourable.

The results obtained according to this basically
differing principle of solution of the coatinuous pro-
duction of butter has proved that the method of rapid
mechanical churning is the only corcect one. For this
reason this method has been also chosen as a basis
for the design of the new Czechoslovak butter-making
machine.

This machine is the result of work based upon
thorough investigation of existing designs and a
number of tests carried out with a functional and
particularly with a pilot plant prototype, during which
very valuable facts were obtained.  The entire proce-
dure of both the construction and the tests was carried
out with very close cooperation of engineering experts
and dairy technologists.
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ECONOMIC ANALYSIS—RESULTS OF TESTS

The individual operating stages of the machine
were first verified empirically by fitting both prototypes
with a churning drum made of plexiglass in order to
enable continuous control of the duration of the
operating processes.  The knowledge obtained fr‘om
the successful results of these tests was checked against
the elemental calculations, so that in the construction
of the first operating machine both the gained techno-
logica! experience and the resulting physical 'and
physico-chemical ~ consequences were taken into
account.

The pilot plant prototype was tested in one of the
biggest Prague dairies in 1956 and 1957. It produced
economically more than 15,000 kg. of butter from
cream and up to 18°SH of sour cream of a fat content
38 10 42°,. From the butter-making machine the
butter beam was conveyed by a belt conveyor directly
to the forming and packaging machine. Butter was
formed and packaged into 1/8 and 1/4 kg. packs which
were supplied directly to the shops, or were stored for
a short time (a fortnight) at the normal daily tempera-
wure. Further these butter packs were stored for a
Jong period (four months) in refrigerating plants at the
temperature of —18°C. Due to its excellent flavour,
very good consistency equalling easily that of t?ulter
made in barrel churns and durability it was preterred
by the consuming public to other butter brands of the

same quality class.

In the course of anonymous tests of products from
various dairies after a fortnight’s storage at room
temperature and seven months’ storage in a refrigerat-
ing plant a commission of dairy experts evaluat‘ed
this butter generally as a product of the first quality
class.

Fig. 1. A General View of the Czechoslovgk Type
4 MVC continuous Butter-making Machine.
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The results of the tests were influenced by the
accomplished very fine dispersion of water in the
butter. With regard to continuous production the
content of air amounting to 2 to 4% was also very
low. The consistency was the same as with butter
produced in barrel churns.

Micro-biological  tests also showed satisfactory
results since the butter was either absolutely free of
Coli-Aerogenes bactecia  or did not contain same
even in the first dilution, so that it was approved as
microbially sound. After the tests and laboratory
investigations had been finished the obtained results
were verified by operation of the butter-making
machine before an acceptance commission consisting
of the foremost Czechoslovak experts from the food
industry, health service and engineering industry.

With sweet butter there were no fat losses, since the
buttermilk was used for equalizing consumers’ milk.
In the case of sour butter the buttermilk had the same
fat content as that obtained by normal churning of
cream containing 40%, of fat in kneading churns.

The content of water in the butter is regulated
both by the intensity and temperature of the cream
fed to the churning drum, and by the dosing device
mounted in the machine frame. The central standard
specifications for butter have been attained with a
tolerance of ¥ 0.5%. The design of the machine,
which is simple and affords easy control enables the
attainment of favourable operating results.

DESCRIPTION

The Czechoslovak type 4 MVC continuous butter-
making machine consists of the churning drum, the
kneader and the driving equipment (Fig. 1).

The churning drum is mounted in vertical position .
It consists of a stator and a rotor (Fig. 2).

The stator is formed by the outside distance
rings with inserted discs of annular shape., The
distance rings and the discs are air-tightly connected
outside the churning drum by means of clamping
bolts.

The rotor is of similar design. It is formed by
inner distance rings with inserted rotary discs which
are fitted on the top surface with 6 to 8 churning bars.
The distance rnings and the discs mounted on the
main shaft are interconnected by a lock nut. The
rotor speed is variable within the range of from 900 to
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1500 r. p. m. by means of a variable speed regulator.
‘The discs in the drum are mounted in an alternating
manner and overlap, so that they are arranged in
working couples. The three fundamental conditions
of perfect churning, i.e. the number of churning
members, their distance and speed, can be varied
according to the composition of the cream. Thus
cconomy of churning and good consistency of the
butter have been ensured with continuous butter-
making machines for the first time.

The surface of the stator discs is diminished in the
direction from the top to the bottom. The churning
bars mounted on the rotor discs are set in radial
and tangential position. They are either of one piece
or divided.

o e
o IR E
LR

£ X

Fig. 2. Stator & Rotor Part of Czechoslovak Type
4 MVC continuous Butter-making Machine.
(Churning Drum is mounted Vertically)

Cream flows by gravity on the top surfaces of the
stator discs to the top surfaces of the rotor discs.
The centrifugal force compels it to flow to their
outside edge under continuous, intensive and uniform
churning by the bars, At their end the force throws
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the cream on the inner wall of the stator distance rings,
on which it flows under the turbulent motion to the
next, lower stator disc. From the latter it flows again
by gravity to the surface of the next rotor disc. The
constantly changing direction of the cream flow and
its alternating states of rest and intensive stress effect
fiest its uniform foaming, then its breaking and the
formation of butter granules which, during the
turbulent motion, collect on their surface the remnants
of the fine fat globules from the buttermilk.

In principle the churning process in the type 4
MVC butter-making machine is similar to the opera-
tion performed in barcel churns, were the state of rest
of the cream alternates also with its intensive stress,
when it overflows downward under rotation of the
barrel. Thus the method of churning of this butter-
making machine differs considerably from the
operation of the Fritz and Grischenko butter-making
machine.

The bottom part of the churning drum is cooled in
order to prevent agglomeration of the butter
granules into clods. The blades of the blade
agitator mounted on the rotor shaft are, therefore,
2 mm distant from the drum wall.

The butter granules and the buttermilk flow from
the churn to the collecting sump which is situated
in the lowest part of the drum containing counter-
current conveying and kneading worms. The butter
globules enter the kneading chamber through an
orifice. Frem there they are subsequently fed through
three screens into three blending chambers situated in
a row. Butter is wiped from the screens by small
rotary propellers by which it is again blended. The
speed of the shafts carrying the conveying and
kneading worms and the small propellers is
adjustable.

From the last blending chamber a perfectly kneaded
and blended butter beam is extruded which is fed
directly into the forming and packaging machine,

The additional water, or water suspension of the
cream starter, or the butter ferment culture is fed by
the dosing device with an output ranging from 0 to 20
lit. per hr. under a pressure of 0.8 to 1.3 atm. g.
into the kneading chamber, where it is finally and
uniformly distributed and kneaded into the butter
body.

The kneading and blending equipment forms a unit
well sealed by four folding clamping bolts.
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From the sump the buttermilk flows through a
folding pipe into a tank. Itslevel in the sump as
well as in the drum of the conveying worms is thus
controllable.

The dosing device mounted on the supporting
structure of the butter-making machine is driven from
the electric motor of the kneader by means of a gear
train,

The electric motor of the churn has an output of
4.4 kW at 1400 r. p. m. The churn shaft is driven
from the top over a variable speed regulator and
V-belt pulleys, so that the required number of shocks
of the bars in the operating couples can be easily
adjusted and thus the course of churning as well as
the consistency of the produced butter granules
affected.

The butter-making machine has a standard output
of 400 kg of butter per hr. when churning 800 lit. of
cream with a 429 fat content. With a lower fat
content of cream and the same quantity the outputis
reduced in proportion to the lower fat content.

All component parts of the machine coming into
contact with cream are made of polished stainless
steel with the exception of the kneader castings, which
are made of silumine, or another suitable aluminium
alloy. The machine covers are made of aluminium.

The electric motor of the churning equipment is
fitted with a star-delta contactor combination with a
thermal protection.

All electric installations are carried out according to
the ESC-UVN standard specifications for moist
environments,

The type 4 MVC continuous butter-making machine,
which complies with every requirement of modern
dairy technology, proves the high standards of the
Czechoslovak engineering industry in this field.

MAIN TECHNICAL DATA

Output 400 kg per hr.
Speed of churning equipment 1400 r. p. m.
Speed of kneader worms 38r. p.m.

Electric motor of churning
drum 4.4 kW, 1400 r. p. m,
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Electric motor of kneader

Applicability : normal and
semi-sour cream

2.2kW, 920r. p. m.

Up to 14° SH
Fatcontent of cream 37 to 429,
< /o

THE TECHNICAL DATA ARE NOT
OBLIGATORY AND CAN BE CHANGED
ACCORDING TO THE LATEST RESULTS
OF RESEARCH AND DESIGN WORK

(1) The Czechoslovak type 4 MVC continuous
bulter'-making machine consists of the
ch}Jrnlng drum, the kneader and the
driving equipment

(2) The churning drum of the type 4 MVC
continuous butter-making machine

3) Type 4 MVC continuous butter-making
machine
(4) Type '4 MVC continuous butter-making
machine with the lype MV 12 butter-

packaging machine

———

For Manufacture of
High Qualiry
Malleable Castings

Automobile, Textile, Railway &
Sugar Industries

Please contact for pyik & regular Supplies

RAMAN MALLEABLE
LASTINGS & ENGG. wopgs, MATHURA.

(Prop. M/s. Raman Iron Foundry &
S. R. Mills, Mathura)

Grams: RAMAN

Phone: 133
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no“s-noyce Standardized niesel-“yclraulic Equipmeni
for Mixe«l-nuly Locomotives (400-300 lnp'

(By P.R.O—Rolls-Royce Ltd.,, U. K))

1 Introduction

"™MHE versatile transmission system described in this
||| III publication is an extension of the Rolls-Royce

n diese! hydraulic arrangement which has proved
itself in service in railcars and shunting locomotives in
many countries,

The characteristics of the system make it suitable for
locomotives which spend a large part of their working
lives on heavy shunting duties, but which are also
used for transfer and trip working on main lines.

Yorkshire Engine Company’s Taurus locomotive.

2 The differential Principle

The Rolls-Royce Type S differential transmission
employs two engines and torque converters. A loco-
motive may be propelled by No. I engine alone, or by
both engines. When both engines are driving,. t.h'ey
engage opposite sides of the differential. The mu%ual
tractive effort is always given by No. 1 engine

only.

By comparison with a twin-engine installation with-
out a differential, the Rolls—Royce arrangement gives

cither:

(a) Higher initial tractive effort and the same top
speed

ofr

{b) Higher top speed and the same initial tractive
effort

This publication considers the more common case
where the higher initial tractive effort is required,

3 Advantages of Standardized Installation

Many locomotives in the 400-800 h.p. range are
powered by single engines. There are, however, a
number of arguments in favour of using a twin-engine
installation, which may be summarized as
follows :

I A railway can be dieselized with one make
and type of engine, instead of a variety
of engine sizes and powers. FEconomies
will  therefore be realized in spares
holdings as well as overhaul and mainte-
nance times, [tis also worth noting that
similar engines with common working parts
may also be used in railcar installations.

tI

The capital cost of a locomotive fitted with
this installation compares very favourably
with one using any other system.

3 The low weight of the power equipment
(about five tons per power pack, or 16-18
Ib. (7-8 kg. per h.p.) obviates the need to
complicate the locomotive structure to save
weight.

4 Weight can be evenly disposed over the loco-
motive axles.

5 The installation may be mounted in locomo-
tives to run on tracks as narrow as metre=
gauge.
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6 A twin-engine layout allows the use of a
central driving cab, giving excellent all

round vision.

7 Reference to Fig. 1 will show that access for

running repairs and cylinder head mainte-
nance is better with engines of the Rolls-

Royce type than with a single large engine.

8 Maximum

availability

is assured because

when repairs or overhauls are necessary,
engines may be detached and re-installed in
an operator’s local workshop; no heavy
lifting tackle is required.
locomotive

to return

works.

There is no need

to the main

< —STin ey

-

\
\‘\?

-
— e ——.

Nem—-—

-

y

.

Fig. 1 Access for maintenance is easier with compact
engines of the Rolls-Royce type

9 Although the equipment islight and relatively
inexpensive, the performance of the loco-
motive is at least as good as that obtain-
able by other methods of diesels
Rolls-Royce diesel

tively rated to give long life.

traction.
engines are conserva-
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10 Use of a differential gearbox gives favourable
characteristics unobtainable with single-
engine installations.

Type CGD. 710 Compounding Differential Gearbox,
the heart of the Type S transmission.

4 Composition of Type S Transmission

The installation described in this publication com-
prises two rationalized diesel engines and three-stage
hydrokinetic torque converters, and a compounding
differential gearbox ; reverse drive is obtained through
an axle-mounted final drive gearbox,

S Installation

The layout of an installation in a typical locomotive
is shown in Fig. 2.

The equipment is flexibly installed as 1wo separate
units ; mounting faces are provided on each.

A cooling system capable of operating in ambient
temperatures of 120°F (49°C) may be mounted integ-
rally with each unit.

6 Operation of the type S Transmission

The installation consists of two diesel engines and
torque converters, and a compounding differential
gearbox.

The drive from No, 1 engine is fed directly to sun
bevel wheel A, The drive from No. 2 engine is fed
through spur gears in a ratio of 1.875 to | to sun bevel
wheel B on the opposite side of the differential.

Thc.a drive from the differential to the cardan shaft
coupling is transmitted by threc bevel pinions mounted
on a spider.

September 1961

JOURNAL OF INDUSTRIAL ENGINEERING 9

K,:‘ Vd
32 (™
e
=4 — 1
L
- 4 3 ) :L
N1~ N m
) SR
g gr a¢ | 4 . ag | £-2
-6 . T
| N |
r Y]t — ;ITI' U s T 1 - ; ni m
- I Tha L I {
e F S — ol - lqvvl o
[ I
i '
A ey =) gl T o gl ;_] 1 m

Fig. 2 Typical layout of the Type S transmission

When No. 2 engine is not engaged, sun bevel wheel
B is prevented from rotating by a sprag-type free-
wheel.

7 From Rest to Full Speed

When the locomotive starts to move, maximum
tractive effort is provided by No. I engine and torque
converter operating alone. In this condition the
differential gives a torque multiplication of 2:1, so
that the overall torque multiplication is in the region
of 10 : 1. (The stall torque multiplication of the torque
converter is about 5: 1).  The drive from the second
engine may be introduced, if desired, whec a train
has gathered speed. [In a typical locomotive this speed
could be anywhere between 4 and 14 m.p.h. (6 and 22

k.p.h.).

Rolls-Royce supercharged eight-cylinder engines,

as used to power Yorkshire Engine Company’s

Taurus locomotives. Note the differential gearbox
" attached to the engine in the second illustration,

The drive from the second engine starts to be effec-
tive when the torque applied to sun bevel wheel B is
equal to that applied to A.  When both engines are
running together they are always in balance.

DCHAENTLAL SADER
DAVING OUTPUT SHart

Suw Beves wetil | sun sevee weae
A .

vou nGiet DMLY
ovaTia e SOV LOCKIO

« o 10 GEARCANL
Y 1oNAG IR ST WAL [

&
s o

\1‘/

Fig. 3 Arrangement of gears in the Type S transmission

There is no break in torque when the second engine
is added or withdrawn. There is no gear changing to
be done by the driver.

8 Hump Shunting
During low speed operation, one engine only is

working. It can be seen from Fig. 4 that the initial
tractive effort given by this engine is unusually high.

9 Summary of Advantages of the Type S
Transmission

1 Atlow rail speeds, full tractive effort comes
from one engine only.
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TYPICAL 600 H.P. LOCOMOTIVE PERFORMANCE

o I | !

Enginas: I Rolts-Moyce CIS each rated (net) at ‘
M7 hp. et 1808 rp m. '
i

I o T ion Motls-Royce Type §,using
T CF 11500 M1 390 o
1CGO 710 co

!
|
|
|
i
' { CGF 410 Nnat driv roon
{reduction ratlo 8.2:1) !
t |
» ’*“ Loco. Whes! Dia. e Sin. (112 cm ) —‘——-‘——J
| '
|

—— PEAFORMANCE WITH Ne. ) ENGINE DRIVING
I ] !
— == PERFORMANCE WITN BOYH ENGINES DRIVING

TRACYIVE EFFORT - LB x 1000

~
~
~

WORKING RANGE ~m——iinl AN
o . L
[ 0 » 30 0 5

/
[ N S

SPEED-M.P i

Fig. 4 Typical 600 h.p. locomotive performance

9

The 2:1 gear ratio introduced through the
differential is ideal when the demand is for
maximum tractive effort with a steadily
maintained low rail speed.

3 The ability to maintain full tractive effort on
only one engine nearly halves a locomo-
tive’s fuel consumption. This is because
the engine is running at a speed at which
its specific fuel consumption is lower, whilst
the efficiency of its torque converter is
higher.

o

Continuous working is possible at a very low
rail speed.
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5 Substantially reduced wear and tear costs

result from the use of only one engine when
shunting.

6 The differential automatically  ensures a
balance of torque from both engines.

10 Reserving the Direction of Drive.

A means of reversing the drive is built into the final
fjnve gearbox. Two bevel wheels on a cross-shaft are
in constant mesh with the input bevel pinion ; either
wheel may be engaged by a sliding dog-clutch ,lo give
the appropriate direction of drive, Rever;e drive

cannot be engaged unless the locomotive is at
rest.

11 Driving Controls

Apart from the brake, only three driving controls
are needed : an engine selector, a regulator, and a
reverse lever, The two latter controls operate the
engine fuel supply and the final
mechanism respectively, through
systems.

drive reversing
air-pressure

The following controls are automatic :

I Engines are governed to preveat stalling on one
hand, and overspeeding on the other,

2 No manipulation of the regulator is required

when the second engine is added or with-
drawn.

3 Itvis impossible to change from forward to
reverse, or vice versa, unless the regulator
is fully closed, the torque
ciutches are disengaged
tive 1S at rest.

converter
» and the locomo-

12 Further Information

Rolls-Royce will be pleased to su . _
i pply furth
of engines and _individual er details

parts of the arrangem
described in this article. gement

AMERICAN EQUIPMENT FOR SOVIET TEXTILE MILL

The installation of equipment for a 50,000 spindles textile combine supplied by the American

“Intertex *’

Company is being completed in Kalinin, of the Russian Federation, Equipment for another big textile mijl] ;
is

being installed at Kursk (also in the Russian Federation).
terylene fibre has been supplied by the American * Von Kohrn International Corporation »,

The equipment for this plant which will produce

At present a number

of American companies are negotiating big orders for various Machinery and equipment for the Soviet Union

September 1961
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Se“-suppor(inq Welded Speclacle Plate

with a niap'\raqm Expansion 'oini

By Rudolf Kubala

Designer of the MSA Works, Dolni Benesov
Czechoslovakia

PROBLEMS OF WORLD DEVELOPMENT

MR pretentious requirements of world develop-
||| " ment and the continuous increase of output of

! heavy industries have put an increased demand
on the metallurgical production of crude iron involving
the necessity to increase the capacity of its primary
production.

Existing biast furnaces were not able to meet the
demand of pig iron and, for this reason, new types of
blast furnaces of a double capacity have been develop-
ed which operate at overpressures increased from the
original 0.5 atm. g.i01.5— 1.8 atm. g, sometimes
even to 2 atm. g. The operation of these blast
furnaces at an increased volume presented numerous
problems, e. g., transport of gas in mains of a
diameter of 3 m or sometimes even larger.

Apart from various problems connected with the
design and construction of giant pipe systems, the
problem of selecting a suitable and safe seal of the gas
pipe had to be solved, too. Requirements on the new
seal included : a solid construction transmitting the
axial forces of the pipe, without a superfluous interpal
space which could be clogged by dust deposited from
the gas, as the seal was to be mounted also in pipes
carrying crude gas. From the point of view of
assembly the seal had to be easily accessible, readily
controllable even at an overpressure of 1.5 atm. g,
and its weight had to be as low as possible.

In original pipes of smaller diameters and low
operating pressures blinds are nsed for seals, some-
times also normal flaps or slides, or turnable spectacle
plates with each compression bolt tightened
separately and the sealing plate (spectacle plate)
turned manually by a rope. Butterfly throttle
valves with rubber packings or other seals of a
more or less special design were also used for this

purpose.

However, for pipes of diameters of 2-3 m operated
at a gas working pressure of 1.3 atm. g. the above seals
are not suitable any more owing to their tiresome
and lengthy manipulation and mainly owing to their
unsuitable construction.

DESCRIPTION OF THE ADVANTAGES
OF THE SPECTACLE PLATE OF
CZECHOSLOVAK DESIGN

Czechoslovak designers have solved the problem of a
suitable new seal based on the principle of an open-
design spectacle plate. Its parameters ace ca a
world level, and its all-welded seMf-supporting
constriuction includes a diaphragm expansion joint
covered by a Czechoslovak patent (Figs. | and 2).

Diaphragm expansion joint 2 of large diameter is
mounted in front of the plate body and connected
with the latter by means of loose flange 6 and bolts 7
passing through the diaphragm expansion joint and
protected by bellows 8. Flanges for the pipe connec-
tion are located on both sides of the plate. This
design means not only a reduction of the total weight

Fig. 1. Self-supporting Welded Spectacle Plate
with a Diaphragm Expansion.



12 JOURNAL OF INDUSTRIAL ENGINEERING

Fig. 2. Description of the Spectacle Plate.

of the plate, but also the possibility to transmit axial
forces occurring in the pipe. The rigid supporting
columns on both sides of the plate used in other
designs for taking up axial forces are not required
any more. A free support for taking up the weight of
the plate, or possibly a free support in the vicinity of
the plate is all that is needed, with no danger of
deformation or damage.

The expansion joint of the Czechoslovak spectacle
plate is of a large external diameter. It permits
advance in axial direction as well as slight shifting in
radial direction. Apart from this, it compensates
the difference in thermal expansion of the inner and
outer component parts of the spectacle plate.  Shifting
of the movable parts of the body in axial direction
(amounting up to 6 cm according to the nominal
diameter) gives a sufficient clearance for the sealing
plate. Radial shifting may in some cases equalize
small overlapping of the opposing sealing surfaces of
the spectacle plate.

The expansion joint of a small outer diameter and
of a rigid construction represents a shortcoming of
spectacle plates of some other designs. A small
diameter not exceeding the periphery of the body
permits only slight movement in axial direction and
none in radial direction. If the spectacle plate is
stressed in radial direction, the expansion joint is
not sufficiently resilient, it cracks on the periphery or
atthe point of fastening and gas leaks out. The
thus formed crack expands rapidly and a serious threat
to the entire mertallurgical operation or to the whole
work arises. A number of spectacle plates of foreign
design is also equipped with an expansion joint of a
large outer diameter. However, the joint is connected
with the plate body by a movable connection. There-
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fore such plates are unable to transmit axial forces.
They must have supports of both sides for taking up the
forces appearing in the piping and they are not
dimensioned for working pressures higher than 0.4
atm, g. Their design requires an additional supporting
constr.ucuon at the bottom of the plate for fixing the
clamping  mechanism. This is not necessary in
Czc?hoslovak plates. Sealing plate 3 moves on a
horlzontal. path from open to closed position or vice
versa, being actuated by controlling mechanism 4
mounted directly on the body of the spectacle plate
The sealing of sealing plate 3 is effected by means oé
?ompressing mechanism 5 by which the sealing plate
1s clamped between the sealing bars of the body and
those of the expansion joinc, Compressing mechanism
Sis also mounted directly on loose flange 6. The
sealing surfaces and sealing plates are made alvs;ays of
metf'tl, ground in the expansion joint body and, in
addition, equipped with a labyrinth, an arrangem::nt
which guarantees a perfect seal.

Ir.\ some spectacle plates of foreign make the
sealing surfaces of the plate are lined with soft

materials, e. g. asbestos strip, or rings of soft sheet
metal filled with asbestos, etc.

Plgles equipped in this way are perfectly tight, but
remainso only fora certain short period oft’ime
Then the asbestos packing is partially destroyed tht;
pl_a[es do not seal, and become a source of comi’nual
failures till the packing is completely replaced. These
plates must have a special device for tearing off the
pla%e from the sealing surfaces, because, after 3 lon
period of clamping, the former sticks firmly 1o lhi
sealing surfaces of the body a
Joint.  However, separation of the sealing plate by the
special device results normally in damage to the
asbestos seal. Sealing plates of Czechoslovak des; n
have no drawback of this kind, as they are equippgd

exclusively with metal sealing surfaces with labyrinths
as stated above,. ’

nd of the expansion

The compression force developed by the clampin
mechanism of the new Czechoslovak spectacle platei
is transmitted 1o the movable part of the plate b
means of bolts and disc springs. The compressior);
bolts and springs are actuated by means of sprockets
with roller chains or internal pinion gear, According
to its size, the plate has 12 1o 24 clamping points
The advantage of a larger number of points is even.
distribution of the sealing force along the whole
periphery of the sealing ring. A further advantage of
this arrangement is reduction of the clamping moment
and a lighter construction for mounting the clamping
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mechanism. In case of a leakage at any point on
the periphery of the sealing ring, the sealing pressure
can be increased separatzly by means of a bolt and
disc springs.

A substantially lower number of clamping points,
1.e. 3,4, Bupto 12, is a disadvantage of plates of
foreign make requiring a more robust construction of
the whole seal, an increase of the necessary clamping
moment, and a robust clamping mechanism.

The newly designed Crzechoslovak spectacle plate
has an open construction, which means that during
manipulation of the opening of the sealing surfaces
and transposition of the sealing plate a slot is formed
through which gas escapes into the ambient atmo-
sphere.  However, the whole process of manipu-
lation of the spectacle plate (opening the sealing
surfaces, shifting the sealing plate from one position
to another and reclamping the séaling surface),
carried out by an electric motor, lasts only about
3.5 minutes, including all idle time, and thus the gas
losses incurred have no effect upon plant economy.
After closing the pipe with the spectacle plate and
after ventilation the gas pipe is definitely gas-free so
that maintenance or repair work may be started
immediately. In view of the advantage of the
possibility to work  without any danger of gas
poisoning, the loss of gas escaping during manipula-
lion of the spectacle plate is compensated many times.

Spectacle plates made by some foreign manufacturers
are of closed construction, i. e. during manipulation
of the spectacle plate the chamber of the plate is
filled with gas  which escapes into the piping.
However, with leaking spectacle plates repair workers
are exposed to the danger of gas poisoning. Tightness
inspections are practically impossible with this type
of construction.

Spectacle plates of the new Czechoslovak design may
be fitted into piping made of normal material and
carrying various non-aggressive gases, e. g. blast
furnace gas, coke-oven gas mixed, purified or raw, at
a maximum working pressure of 1.5 kg/sq. cm and
working temperatures of up to 400°C. The fact that
they are able to keep the piping gas-free for an
unlimited period of time and without the risk of its
being clogged with deposited dust represents a further
advantageous property of these spectacle plates.
They are mounted as principal seals in the mains of
gas piping, main distributors, dust separators and in
all gas pipes in general, however, always in open
surroundings for the reasons explained above.
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They are actuated manually or by electric motor
drives. In the case of electrical drives the connec-
tions between the individual drives are arranged so as
to permit automatic function of the entire manipulat-
ing cycle, i.e. opening of the plate body and
expansion joint, displacement of the sealing plate and
its re-clamping. Electric drives are controlled either
from a central board in the control room, or from a
control box mouated in the vicinity of the spectacle
plate. The sealing plate is equipped with terminal
switches in order to prevent its over-shifting.

Compared with similar spectacle plates of foreign
make and of the same parameters, the Czechoslovak
spectacle plate has, apart from those mentioned
above, the following further important advantages.

The new purposeful all-welded design has made
possible a weight reduction by about 50Y%,. For
instance, the Czechoslovak spectacle plate of a
nominal diameter of 2,000 mm and a working
pressure of 1.5 kg/sq. cm for blast furnace gas has a
total weight of 7,250 kg, whilst a spectacle plate of
foreign make has a weight of 13,500 kg, representing
a difference in weight of 6, 250 kg of cast steel. I we
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Fig. 3. Efficient comparison of the weights of spectacles
plates of the new and old design is shown in the diagram.
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consider further that for the 2,000 mm spectacle
plate no rigid supporting columns are required, we
arrive at a further saving of 8,000 kg of material per
each pair of supporting columns. Total savings in
materials amount thus to 14,250 kg per one spectacle
plate, which is a handsome reduction of investment
costs. Another efficient comparison of the weights of
spectacles plates of the new and old design is shown in
the diagram in Fig. 3.

A further important advantage of the Czechoslovak
welded spectacle plates of new design is the fact that
they are manufactured of dead material with no
internal  stresses  whatsoever.  Consequently, no
deformation of the surfaces occurs after machining,
in the surfaces of the sealing rings in particular, even
after a prolonged period of time. Contrarily, in
spectacle plates made of cast steel, in spite of their
annealing in the steel works, deformations occur on
the machined surfaces after a longer period of time,
and these have an adverse effect mainly on the sealing
surfaces whose warping is the cause of leakage of the
spectacle plate. It is generally known that such
deformations appear in heavy castings due to so-called
aging. This drawback can be eliminated by aging, i.e.
internal quieting, of the castings for about half a year
prior to their machining. However, in the accelerated
rate of constructions of today it is not feasible to post-
pone deliveries of spectacle plates because of quicting
their castings. Spectacle plates were delivered and
made from castings annealed in the steel works, and, in
case of deformations occurring at a later date, repairs
were made on seals mounted in the piping system.
However, such a practice involved increased produc-
tion and maintenance costs as well as higher investment
costs. All these difficulties have been removed and
increased costs prevented by solving the problem of
the new all-welded design of the spectacle plate. The
welded spectacle plates of new design offer the manufac-
turer and the buyer two further advantages : shorten-
ing of the manufacturing cycle and elimination of pat-
terns. The elimination of patterns for steel castings is in
jtse!f an important contribution from the point of view
of nationat economy and finance (one set of complete
patterns and core boxes for a 2,000 mm. spectacle plate
required about 15—-20 cu. m. of valuable timber),
apart from savings in wages and other production
costs. By introducing the production of welded
spectacle plates the manufacturing cycle has been
reduced to a mere 4 months, i.¢. a reduction by 3/4
compared with the 16—18 months required for the
production of a cast spectacle plate, including the
manufacture of a new pattern and core box.
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As the Czechoslovak spectacle plate has a * metal-
to-metal ” seal, all difficulties connected with the
provision of spare sealing rings or asbestos strips have
been removed.

' They require no special maintenance, only the seal-
ing surfaces of the sealing plate must be very carefully

grcasgq in order to protect them against climatic
conditions.

T"he Czechoslovak welded spectacle plates of new
design comply fully with the present day high require-
ments of the metallurgical industry. Recently spectacle
plates of, for example, a nominal diameter of 3,000 mm.
and a working pressure of 650 mm. w. g. for blast
furnace gas have been delivered to large metallurgical
trusts and put successfully into operation, Spectcacle
plates ot this type have been designed especially for the
following conditions: an axial force in the pipe of
135,000 kg, a thrust force vertical to the pipe axis in the
horizontal plane of 32,000 kg, and of bending moment
in the horizontal axis of 700,000 kg. m.  Similarly a
spectacle plate of a nominal diameter of 2,400 mm. for
blast furnace gas of a working pressure of | kg.!
sq. cm. and a temperature of 300°C has been designed
for an axial force in the axis of the plate amounting
to 30,000 kg, a force normal to the axis of the plate of
150,000 kg, a bending moment of 180,000 kg. m. etc
the spectacle plates delivered to the metallurgica'l

industry were within the range of nominal di:
jamet
of 1,600 to 3,000 mm. s

Main informative dimensions of the welded spectacle
plate with a diaphragm expansion joint.

. D L H H2
1000 550 1730 820
1200 630 2120 930
1400 710 2460 1050
1600 870 3060 1575
2000 1040 3650 2040
2400 1200 4550 2280
3000 1200 5650 2590

A Marshalling Yard for Chemical Elements

More than 5000 products are manufactured today by Badische Anilin- & Soda-
Fabrik AG., the largest chemical works on the European Continent. Their
vertical system of production and their wide experience in the field of chemical
engineering form a basis for the economical manulacture of chemical products
for almost all branches of industry. BASF’s technical service covers the whole
world and is a vital factor in promoting progress and prosperity, especially in

young nations capable of vigorous development.

For details and technical
advice please apply 10:

Chemicolour Limited Bombay, 1

BASF PRODUCTS 1563

Dyestuffs for all purposecs

Aucziliaries fortheTextile, Leather, Paper
and other Industries

Plastics

Raw Matcerials for Synthetic Fibres

Raw Moterials for Adhcsi;'es

Urea-Formaldehyde Condensation
Products for the Wood Working
Industry

Raw Matcerials for Paints, Varnishes
and Lacquers

Solvents and Plasticizers

Heavy Chemicals

Industrial Nitrogen Products

Special Mctals and Metallic Orides

Catalysts

Mineral Qil Auziliaries

Organic Intermediates

Auriliary and Replacement Tannins

i

Plant Protective and
Pest Control Produc(s
Fertilizers
Raw Materlals for the Pharmaceutical

and Cosmetic Industry

® Glysantin Anti-freeze
Glycol and Glycol Derivatives

BASF Magnetic Recording Tape

LUDWICSHAPEN AMRHLUEIN

Kasturi Buildings Jamshedji Tata Road,

£.0.Box No.1881 « Phane: 36245

13A, Government Place East,
Calcutta-1
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Tlle [I\urclli" “ar(l l;ear Finisllinq Maclﬁne

By An Engineering Correspondent

"RIHIS machine has been designed especially to
||I || apply the principle of finish honing gears to

. remove nicks and burrs, and improve the
surface finish quality.

After carefu! study of the application required for
a machine of this type, it was decided that it should
be arranged with the cutter head at the rear of the
work, as this facilitated hand loading and reduced the
operating height. It was only possible to design the
machine in this manner due to the fact that the
pressures required for honing are much less than those
needed to finish shave where the “C” frame
construction machine offers definite advantages.

The cutter head is mounted on a cylindrical slide
and this can be moved forward as a unit for coarse
adjustment. Final application of the hone to the work
is through an inner spring loaded cylinder, mounted on
ball tracks. This spring loaded slide enables the
hone 1o follow eccentricities in the work, or large
nicks and burrs, without breakage, but at the same
time the applied pressure reduces these defects to
acceplable standards. At the end of cycle the head is
retracted hydraulically to facilitate loading.

The knee of the machine is of very simple
construction as no up or down feed movement is
required, and it is fitted with a conventional table
similat  to that used on Gear Shaving Machines.

Churchill Hard Gear Finishing Machine.

Table movement is  obwined hydrauiically and is
infinitely variable through a flow control valve,

It should be noted that for the honing operation
the table would end its cycle in the centre position,
so that when honing pressure is a plied there
is  full face width contact between  hone and
gear. This is a radical change from the shaving
operation where the table always stops at the end of
the stroke to give the best loading arrangement,

Churchill Gear Honer.

September 1961

Spring clamping and hydraulic release of the hone
head is incorporated to facilitate the angular setting of
the head during set up. [t is only necessary to operate
the hand valve at the left hand froat of the machine
to enable the whole head to be easily moved by hand,
positive clamping can then be achieved by operating
the hand valve in the reverse direction,

The design of the head and tailstocks follows
the principle developed on our Gear Shaving Machines
and have been proved cver a number of years.

The drive to the hone head is through a | H. P. 750
R. P. M. motor via a power belt drive to an inter-
mediate pulley and through pulleys and vee belt to

COMPUTOR TO WORK ON

An electronic computer is to be used in assisting the
British Petroleum Company to calculate the behaviour
of natural oil reservoirs as crude oil is produced from
them. BP has placed an order with the EMI Electronics
Ltd., for a multi-module EMIAC II analogue com-
puter to be installed at a research centre at Sunbury-
on-Thames, Middlesex. [t is expected thatthe com-
puter will become operational early in 1962.
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the main spindle. The vee belt pulleys on the inter-
mediate pulley and main spindle can be varied to give
speeds of 200, 250, 320, 400 R. P. M,

The electrical controls are arranged in a compart-
ment on the left side of the machine, hydraulics and
oil lubrication in a compartment on the right hand
side of the machine.

The coolant return has been so arranged that, if
desired =2 clarifier can readily be incorporated in the
coolant system.

The honing tool is a comparatively cheap plastic
gear, containing an abrasive medium, which is
discarded at the end of its life.

OIL RESERVOIR STUDIES

This order follows a detailed study by EMI
engineers of the possibilities of a new approach to
the simulation of the non-linear properties of an oil
reservoir. The computer will enable available data
regarding flow characteristics of oil reservoirs and the
compressibility of the oil and gas mixtures contained
in them to be synthesised, thus making it possible to
predict optimum operating conditions.

For best results
in tipping tools with

TUNGSTEN CARBIDE
or HIGH-SPEED STEEL

insist on jDEAL
*

ELECTRIC BRAZING
and BUTT-WELDING MACHINES

(Made in West Germany)

Soles and Service : (BOMBAY) PVT. LTD.

:A:: 43, Forbes Street, Bombay |,
Branch at: 'K’ Block, Chawdhary Bldg., Connaught Circus, New Delhi.
Associated Offices at: CALCUTTA . MADRAS . BANGALORE * HYDERABAD
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Eleclrolylic polisllinq ol Aluminium and its A"oys

By

B. A.Shenoi, (Miss) K. Vijayalakshmi and
(Miss) K. S. Indira

Central Electrochemical Research Institute, Karaikudi-3

""" ECTROPOLISHING which has become an

:: important tool of the metal finisher and
masl  metallographer today isa recently discovered
phenomenon. The first successful commercial use of
electropolishing was in the production of aluminium
reflectors by the Aluminium Co., of America’s Alzic
process with fluoboric acid as the electrolyte.  The
most of the development work on electropolishing dates
from 1935, Jacquet has stated that Nickel, Aluminium,
Zinc, Iron, Lead and Tin could be satisfactorily
polished in a bath of perchloric acid and glacial acetic
acid.

There are many advantages which electropolishing
possesses over mechanical polishing. Mechanical
polishing in fact is polishing achieved by a series of
abrasive operations which bring about the levelling of
the surface by viscous flow of the material.  The
superficial layer of the mechanically polished surface
has a structure entirely different from the bulk of the
material. In electropolishing levelling of the surface
takes place by the selective dissolution of the metal
surface itself and the metal mass becomes more homo-
geneous. Electropolishing is of great value in the
preparation of specimens for metallographic examina-
tion and for revealing the structure in a distorted
condition.

The chief advantage is that once the technique has
been evolved the element of skill is unnecessary and
polishing is effected in a shorter time. The electro-
polished surfaces are highly reflecting and the corro-
sion resistance is improved due to removal of deformed
surface zones with their local potential differences and
to the presence of a passivating film after treatment.

Theory: A general theory of electropolishing should
explain  both smoothing and brightening action.
Smoothing may be defined as the production of a sur-
face free of large scale impurities and it is controlled
by the viscous layer of reaction products around the
anode. Brightening may be defined as the production
of a lustrous surface free of etch pits and this pheno-

menon s controlled by a thin film on the sucface of
the anode formed during the process.

Various theories have been put forth to explain the
phenomenon in terms of the viscous layer,

Jacquet! gave importance to the ohmic resistance of
the liquid layer. Later Hickling and Higgins? showed
that the current density over an elevation (;f 0. iS mm
may be about 2.5 times that over a depression This.
could explain macropolishing but not micropo'lishing.
Elmore® expressed a mechanism which explained lhat'
undgr conditions where film dissolution is controlled
by diffusion of the metal ions away from the surface
dlfTerenL.‘es in concentration gradients between lht;
anolyte in the valleys and the crests of the surfe;ce have
a profound influence on the reactive film dissolution
at these points.

'Then Halfaway*'® put forward 3 theory of polishin
d}ﬂ"crent from that of Elmore. He explained that lhi
dfssolglion of the metal was not so much controlled b
diffusion but by the distribution of the anions over th:
asperities and depressions on the anode Edwards“
demonstrated experiments and showe :
played an important role and the polis
due to the impoverishment of the anolyte in respect of
acceplors.  Wagner’s mathematical analysis? bafe(; :n

the mechanism  of diffusi
! on of the acceptors :
with Edward’s observations. plors agreed

d that viscosity
hing effect was

U. R. Evans? pu-t forward the passivation theory
based on the passivation of the depressions on the

surface.  But practically these i
: : regions are a i
to dissolution. tso subject

The presence of a thin film®* o ;
anode detected by the Mercury W“e:h;sSthbf;C:[OOf thde
Farthing!® explains the difference between etchirj|r and
brightening. The film follows (he contours gfarzl
surface and is attacked uniformly by the electrol (o ’t.;:
lhisrcauses brightening as Edwardss hag show)rlxetdhnat
nifor é | i
;lleV:”irEgr;\'etal removal also will bring about polishing
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According to Doss and his co-workers®® the electro-
polishing process can be easily understood if the
existence of a unimolecular or fine grained polymole-
cular solid film of a dielectric is postulated.

ELECTROPOLISHING PROCESSES AND
TECHNIQUES

A considerable amount of work has been carried out
by many authors in investigating the possibilities of
electropolishing aluminium.  For effective electro-
polishing the conditions of the surface must be con-
trolled so that the elevations of the anode surface are
dissolved at a much faster rate than the depressions.
The polishing bath must be suitably designed and
the temperature and anode current density must be
controlled within suitable limits. The selective attack
of the metal occurs in such a manner that the surface
becomes smooth and bright. The amount of metal
that goes into solution is dependant on the time of
treatment, current density, temperature, and also on
factors governing the rate of formation and dissolution
of the film as well as the diffusion rate.
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In designing electrolytes one should remember that
the polarisation film on the anode surface must be
such that all the phases are attacked at the same rate.
Otherwise selective attack of one phase or the other
will 1ake place with the etching result. Though this is
not essential in the case of single phase alloys, it is
very important with polyphase systems like carbon
steel, low brass and 17 ST. aluminium. Various
electrolytes have been used for polishing aluminium
electrolytically. The solutions are rather viscous and
average conductors of electricity.  The electrolyte
composition, and conditions of operation are given in
the table.

Pretreatment : TREATMENT BEFORE
ELECTROPOLISHING

Cleaning is very important for best electropolishing
results. Various methods may be employed such as
soak cleaning, eclectrocleaning, solvent degreasing or
vapour degreasing. Mostly a combination of these
types is used.

No. Bath composition

Conditions Remarks

1. 200 c.c. perchloric'!
acid (d=1.60)
700 c.c. acetic anhydride

2. 345 ml. perchloric!? t 25°C
acid (sp. gr. 1.55) V=15—-30
655 ml. acetic anhydride

c.d.=0.8t0 2.5 amp/dm?

c.d.=0.2t00.4 amp/cm? Preliminary  enrichment of the
(according to the composition
of the alloy).

electrolyte with Al{tt
(5 gllitre)

Useful where a smooth strain free
surface is required. During
polishing the anode should be

Circuit = Potentiometric agitated. The anodic film

Cathode = Aluminium

3. 125 c.c. perchloric®® t
acid (d=1.6)
875 c.c. acetic anhydride
4. 230c. c. perchloric!? t =5°C
acid
770 c. c. acelic acid
T =5 min.

20--25°C
V = 15—25 (for specimen 2 cm?)
T = Several minutes

should be removed by washing
with a strong jet of cold war.
To increase the viscosity and
enhance polishing 5 gm/litre Al
should be added to solution
before use.

Cathode is stainless stee] 18 : 8

V = 15—32 (according to the com-
position of the alloy)
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No.

Bath composttion

Conditions

Remarks

5.

10.

50 mi. perchloric'®
acid (1.0)
100 ml. glacial acctic acid

100 ¢. c. perchloric acid'®
400—500 ¢. c. ethyl alcohol
(or methyl alcohol)

200 m!. perchloric acid'’?
(Sp. gr. 1.25)
800 ml. ethyl alcohol

200 ¢. c. perchloric acid!*
{(d=1.20)

700 ¢. c. of ethyl alcohol

100 ¢. ¢. butyl cellulosolve

70 ml. perchloric acid!®
(l.61)

1680 ml. methy! alcohol

250 ml. glycerine

200 ml. perchloric acid®*
(1.48)
1000 ml. ethyl alcohol

400 mi. orthophosphoric?!
acid

380 ml. ethyl alcohol

250 ml. distilled water

V =35-70 Volts

C. D.JO—I5 amp/dm?*
T=10-25 sec.

temp. below 35°C

t  30°C
V=10—15 Volts

C.D.0.151t00.20 amps/cm?

V=35=70 V

C. D.=100—400 amps/dm?
t==below 35°C

Time =10—235 Sec.

V =40—50 Volts
Time = 15—30 secs.

V=70—80 V

C. D. 50—150amp/dm*
Time : 10—20 Sec.
Temp. below 35°C

V=20V

C. D. 30 A/cm?
T =2 min.

t =below 35°C

Stainless steel or Al cathode is
used.  Useful for rapid speci-
men preparation. During polish-
ing the anode is agpitated prefer-
ably by rotation. Prolonged
polishing time causes the solu-
tion to heat up and produces
etching of the anode. This
electrolyte is now explosive but
care should be taken when
handling perchloric acid.

Useful for rapid specimen prepa-
ration. The high current den-
sities  used  lead o« Polish
attack”  of the anode. Most
Aluminium alloys except those
containing Si or Mg, Si can be
polished satisfactorily for roy-
tine examination,

Disa electropol.

Aluminium cathode s used. Used
for polishing A]—gj atloys,

Precautions must be taken against
sparking and over heating since
the solution is inflammable.

Modification  of polish  attack
method. Larger areas can be

polished due to smaller currents
passing,.

Anode rotation is necessary with
a  small anode. Conditions
rather critical varying with the
age of the bath : possible for-
mation of a film of alumina,
It should be removed by wash-

ing with a strong jet of cold
water,

To cover all things chemical

The range of Araldite epoxy surface coating resins provides protective films
resistant to impact, abrasion, heat, humidity, weathering, and the actions
of chemicals, foodstuffs and most common solvents. Formulations are
available for use on chemical plant of all types and containers of every kind.
Further information on these applications and on the use of Araldite in
chemical-resistant floors and for protective glasscloth laminates is given
in our various publications. May we send you a selection of literature ?

Araldite

epoxy resins

‘Araldite’ is a regisiered trade name

CIBA OF INDIA LIMITED, BOMBAY

AP 567
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No. Bath composition Conditions Remarks

12. By Volume??
53v,, orthophosphoric acid

V =80 initially then 40 when c. d. Large volume of the bath and
reaches 0.6 amps/cm?. If c. d.

stirring required.

(d 1.69) 1S too low a thick film of
269, water alumina forms.

209, carbitol
19 hydrofluoric acid (48%)

13. By volume?® t 70°C
60"/, orthophosphoric C.D. 0.
acid (d 1.69)
40"/, sulphuric acid
(d 1.84)

14. 820 ml. orthophosphoric?*
acid (d. 1.69)
135 ml. sulphuric acid T=35 min.
(d 1.849) 1t =95°C
160 gm. chromic acid
100 ml. water

T=2—3 min.

Voltage =10 volts
C.D. 12 amp/dm? The temperature s

7 amp/cm?

Solution is stable in operation.
1€ fairly
critical.  If it falls below 95°C
oxidation occurs.

15. 100 c.c. Nitric acid?® V=4.7 Volts. Explosive
100 c.c. methyl alcohol C.D.0.1—1 amp/cm?
T=10sec. 2 min.

The three main industrial polishing processes are
(1) The Brytal process, developed by the British
Aluminium Co., (2) The Alzak process, developed by
the America Ailuminium Co., and (3) The Batelle
process, developed by the Batelle Memorial Institute.

The Brytal process:—2¢ This process involves a
two stage anodic treatment. Brightening and
Anodising using direct current.

Brightening bath consists of an alkaline electrolyte.
As aluminium is amphoteric by nature, it is attacked
both by acids and alkalies.

Solution : 150 g sodium carbonate (anhydrous)
50 g trisodium phosphate
1000 ml water.

Cathode : Mild Steel (Cathode area: anode area =
5:1)
Voltage : 10V

Current density:  An initial c¢. d. of 4.3 to 5.4
amp/dm? falling to 2.5-3
A/dm? during polishing.

Time 8 — 10 min.
Temp: 78 —82° C (172—180° F)

This trez‘ilment produces a very thin transparent
film and improves the surface of the metal. Th
current falls after a short time dua 1o the form‘aii t;
the anodic film. The pH of the solution muqtono
fall below 10—10.5 and the pPH is maintai\ dnt(:t
adding ammonia or hydroxyl amine. After Ir:':t ¢
the articles are removed rapidly and rinsed jp n']e;]d[
running water as otherwise the electroiyte w:::ld

attack the thin film formed durj : .
process. ring the brightening

As the film is not self-protecting,

; : the anodis;j
treatment is carried out to stabilise the fil odising

m.

Anodising treatment :

Solution : 250 gms of sodjum bisulphite
1000 m! water.

Cathode : Stainless steel.
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Voltage: 12V
Current density :  0.65 — 0.87 A/dm?
Time: 20—30 min.

Temp: 20°C

The article after this treatment is washed in cold
water and sealed in distilled water heated to 80°C, for
15 minutes. The film can be made transparent by
immersing the article in 10%, H,S0, at room
temperature. Then it is washed in cold water and

dried.
The Alzac process :*7

The electrolyte in the polishing treatment consists of
fluoborates :

Solution : 25 g fluoboric acid
1600 ml. water.

Voltage : 10-25V

Cathode : Al or Cu

C.D. 2.6 A/dm?®
Time: 5—10 min.
Temp: 30°C

The surface is removed from the electrolyte after
treatment and the polarised film covering the surface
is removed by immersing it in a hot alkaline solution.

Anodising treatnient :

Solution : 70 ml H,SO,
930 ml water.

Cathode : Stainless steel.
Voltage: 20V

C.D. 1.3 A/dm?*
Time : 10—20 min.
Temp : 20°C

After anodising, the film is sealed by immersion in
water at 80—100°C for 10 min.
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Batelle Process :2%.2¢

The electrolyte consists of orthophosphoric acid
and sulphuric acid :

Solution : 400 m! H,SO,
600 ml orthophosphoric acid
10 ml glycerine

Cathode : Stainless steel.
Voltage : 5—15 Volts.
C.D. I1--—-16 amp/dm?
Time : 15 min.

Temp : 60°C

After polishing treatment, the article is rinsed in
cold water and anodised in a 109, solution of sulphuric
acid. The surface is sealed by immersion in hot water.

APPLICATIONS

Electropolished and anodised aluminium reflectors
are widely used for search lights aircraft, landing
lights, cinema projectors etc., where high reflectivity
and resistance to corrosion are required. Reflectors
for radiant heaters employing electricity, gas and oil
can make use of this (E.P) material which is
particularly effective in maintaining its high initial
reflectivity to infrared radiation.

Bright anodic finishes are applied to such varied
items as decorative trim for refrigerators, household
equipment, motor cars, costume jewellery, military
buttons, and badges, watch, bracelets, clock cases,
pencils, and a variety of silver items. Electropolished
aluminium mostly finds its application in decorative
anodising. The possibility of dyeing the anodic film
to give a variety of brilliant colours is the main
advantage and in particular an orange yellow dye bath
can give a finish resembling that of gold.
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"ne Manu‘aclure 0' nailway [ars in [lECI]OSIOVﬂI{iﬂ

By Jaromir Vojtech, Dipl. Eng.
Research Institute of Railway Cars, Praha

P"UINCE the territory of Czechoslovakia was among
'“: the first on the European continent to witness
mauesd  the introduction of railways, the building of

railway cars was also started very soon, so that now
this industrial branch has a tradition of more than one
hundred years’ standing. It is quite obvious that
during such a long time the manufacturing programme
has been constantly extended, until nearly all types of
cars, from the simple ones to the most complicated
models have been included, both for inland railways
and for numerous customers all over the world.

The contemporary railway car production in
Czechoslovakia has been concentrated in the Associa-
tion of National Corporations, the Czechoslovak
Tatra Railway Car Building Works. This association
incorporates specialized factories and a research insti-
tute. Its manufacturing programme is in line with the
main trends of the modern technical development of
railways, i.e. electrification and motorization of
traction, improvements of the quality of passenger
traffic and mechanization of transloading operations in
the goods service.

The most important new products which can success-
fully compete with foreign ones and in many aspects
even surpass them, include railway cars of new types
which will economize operation and speed up wagon
circulation. Among freight wagons they include types
for multiple-purpose application of the Zsa and Vsa
series which are completely new features of their kind
and quite unique on all world markets. The passenger
coaches are of excellent design, very spacious and
comfortable, affording smooth travel, with excellent
ventilation and lighting. Some of these coaches were
exhibited at the International Trade Fair in Brno,
1960.

Among these new types of products are first of all
the four-car electric motor units of the EM 475 series
intended for high speed passenger traffic on electrified
lines in the areas of large industrial centres.

All cars of the unit are motor railcars (each with
one driving bogie), two cars (a half of the unit) always
forming a technical entity. The control is situated at

the end of the unit only, which thus forms the smallest
train. A train can, however, be formed of up to three
units, i.e. consisting of twzlve cars controlled from the
first railcar.

In order to speed up boarding and leaving of the
cars by passengers and thus increase the travelling
speed to 60 km. per hr. even when stopping at every
railway station the entrance has been situated in the

Electric motor unit for suburban traffic,

low part of the coach between the bogies, the floor of
which is almost on the level of medium-high platforms,
so that footboards have been eliminated. The sliding
entrance door is remote controlled.

All coaches of the unit have been uniformly furnished
as 2nd class coaches with lightly upholstered seats
arranged crosswise on both sides on the central
corridor with longitudinal luggage racks. The windows
are of semi-sash design with a fixed lower half. Over-
pressure air-conditioning ensures a fifteen-fold change
of air in winter and a thirty-fold change in summer;
the respective machinery equipment is mounted over
one entrance space. Electric resistance heating has
been used as well as fluorescent tube lighting.

The electric unit has been designed for 3,000V,
d. c., but within certain limits it can be operated also
on 1500 V. 'The output of the motors is 1,520 kW,
maximum speed 100 km. per hr., starting acceleration
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0.7 m. per sq. scc. The electric apparatus are
mounted in the railcar box over the driving bogie,
the resistors being situated in the roof. The total
length of the unit is 93.6 m. and its weight is approxi-
mately 180 tons. It contains 302 seats and can
accommodate 380 standing passengers,

In comparison with steam traction the electric units
have improved the speed, cleanliness and economy of
railway traflic. Considerable saving of time and power,
as well as increase in railway line capacity have been
achieved. As compared with trains driven by an elec-
tric locomotive electric units enable quick adaptation of
the train size according to the number of passengers,

v E’u Tt |

go

Railcar for local and district traffic.

while maintaining the relative performance and the
advantageous interval between the individual trains.

From the described type units for long distance lines
and units for alternative and direct current can be

derived, as required.

The eight-wheel railcars of the M 230 series, designed
in accordance with lhg ample operating experience
brained with the previous types of four- and eight-
:/he;cl types, are intended for motorization of traffic on

short and medium distances.

They are driven DY & twelve-cylinder Tatra diesel
engine cooled by air, which with a SUF"UCl‘lal"ger has
an output of almost 300 HP and _enubles tracu.on of a
Joad of 100 tons €Ven up & con51d<.:rable gradient, [t
< fitted with a hydraulic or mechanical gear box.  The
control equipmem enableg (he setlingup of trains of
railcars and coaches cOntm”ed.from one  operating
post. The Speed hf‘S been Jimited to 70 km, per hr.
with due regard 1¢ frafic copditions of local railway

lines.
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The railcar is provided with two 2nd class passenger
compartments, one in the middle part and the other
over the bogie ; over the other bogie is a luggage com-
partment, while between the compartment there are
the eatrance platforms. On either side of the

. Inside of the railcar for local and district traffic.

middle corridor there can be either two and two, or
three and two lightly upholstered seats; the luggage
racks are arranged longitudinally. Hot air crude oil
heating and fluorescent tube lighting have been applied.
Large windows mounted also in the car ends, new
materials used for wall lining and sound insulation
contribute to comfortable travelling.

Passenger coach for inland traffic.

The railcar length over the buffers is 18.5 m, its
weight is approximately 31 tons and it is equipped with
56 or 48 seats according to the above mentioned
arrangement.

Passenger coaches of the Balm series are supplied with
railcars quite similar in arrangement and appearance.
All three compartments, however, are intended for
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passengers, so that the coaches have 78 or 68 2nd
class seats and weigh 23 tons.

As compared with steam traction the described rail-
cars and respective passenger coaches have enabled
speeding up and improvement of railway traffic as well
as a considerable saving of fuel. They can successfully
replace railcars of older types, especially  diesel-
electric ones, due to their economy and increased

comfort.

The manufacture of more efficient and  better
equipped railcars and respective passenger coaches for
high-speed long distance lines is in the preparatory
stage.

According to experience gained with considerably
relieved and well equipped passenger coaches of a
different kind, but of the same type series, the manu-
facture of which was started ten years ago in large
numbers, the Czechoslovak industry has developed an
analogous, but improved type  series, of \‘Nth.h
passenger coaches with big compartments and cajgterla
coaches, both of 2nd class type are being or will be
manufactured.

Inside of the passenger coach for inland traffic.
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The first ones are intended for inland traffic and
their internal part is divided into two big identical
compartments, in which on either side of the corridor
upholstered twin seats are mounted with simple lug-
gage racks suspended above the seats. The windows,
the bottom part of which is fixed, are fitted with a
sash top part. Natural ventilation has been applied,
as well as low pressure steam and electric resistance
heating. Either an incandescent lamp or fluorescent
tube lighting system can be chosen. The coaches are
fitted with wireless equipment. At the end of each
coach there are two cloakrooms in addition to a lava-
tory and a compartment for the guard. The coach
length over the buffers is 23.5 m; it weighs 34 tons
and has a total of 80 seats.

The cafeteria cars intended for long distance trains
are provided along their whole length with a side
corridor from which both the four normal eight-seat
small compartments can be entered, as well as the
dining room, kitchen and cafeteria. Their equipment
and storage space as well as tanks enable hot meals
and iced drinks to be served. The windows as well as
the ventilation, heating and lighting systems are the
same as those in the above mentioned coaches.

The length of the coach is 23.5 m ; it weighs 40 tons
and has 32 upholstered seats in the compartments and
17 in the dining room.

Both coaches can travel at a speed of 150 km. per
hr. when equipped with the normal DAKO brake and
at a speed of 160 km. per hr. when equipped with a
fast train one. They are fitted with bogies of well
proved type. This type of bogie has successfully
passed speed tests up to 330 km. per hr. on French
railway lines.

Dining room of the cafeteria coach.
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As compared with previous coaches of the same type
the described types afford better comfort and require
considerably less maintenance work. The cafeteria
coaches enable refreshments to be served to a great
number of passengers during travel so that there is no
need for expensive dining cars on some trains.

Simultaneously a prototype of a passenger coach is
being tested which is provided with further improve-
ments and which is intended for international railway
lines in Western and Eastern Europe. It is fitted with
more comfortable compartments, with double windows
in the bottom half, force feed ventilation, hot air
heating and new bogies with the DAKO brake afford-
ing a speed up to 160 km. per hr,

Multiple-purpose wagon for loose and piece goods.

The required mechanization of loading and unload-
ing operations in goods traffic has enforced the
construction of a number of new freight cars, mostly of
the eight-wheel type. In order to prevent their econo-
mical construction from being adversely affected by
their complicated equipment, they are being built for
multiple-purpose application, running without lToad
having thus been limited.

The multiple-purpose, ecight-wheel box car of the 7sa
series for loose and piece goods is one of the new and

successful types.

The supporting structure of the floor accommodates
directly 12 discharge hoppers covered by removable
flaps. Should, for example, grain be transported and
unloaded by means of the discharge hoppers, the ﬁa‘ps
are inserted into the door holes in oblique position with
respect to the fronts, so that the car Is preparefi for
quick unloading which then takes less than 20 minutes.
The roof of the car incorporates three charging hol.es
for the loading of same, in addition to normal holes in
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the walls.  Piece goods are loaded through sliding
doors, two of which are arranged in each side wall.
Large pieces and vehicles can be loaded through the
front door, which is arranged at one end only with
cars fitted with a brakeman’s cabin, otherwise ai both
ends. The walls are made either of wood or of water-
resistant plywood.

The DAKO brake mounted on the bogie of a freight car.

The box car is 16.5 m. long with a loading length of
14.44 m, aloading surface of 39.5 sq. m. and a load-
ing space of 87.3 cu.m. Ir weighs 25 tons and has a
load bearing capacity of 54 tons.

The application of these cars will increase the
productivity of freight traffic, in addition to eliminat-
ing fatiguing work (speeding up of wagon circulation
and thus reduction in numbers) ; it will also clear the
railway lines and stations (higher capacity at reduced
wagon length).

Other types, for instance, with a roof which can be
opened and for transport of cement in bulk, are in the
development stage.

It would be impossible to achieve the greatly needed
increase of speed of railway traffic without a better
railway brake.  Also in this field the Czechoslovak
industry has got a product which is equal to several
exisling systems, Of in some respect is even superior.,

[tis the automatic compressed aic DAKO brake which
meets all the conditions stipulated by the UIC regula-
tions for a modern railway brake. It is distinguished
for its high-speed and reliable function, simplicity and
low weight. Its standard design has already been
approved for international traffic. “ The fast train
design for especially fast trains (with an automatic
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regulator increasing the braking effect at speeds exceed-
ing 85 km. per hr. and with automatic anti-slip equip-
ment) has passed international tests under the most
adverse conditions with the same success.

This brake will be subsequently fitted to all new
railway cars.

The documentation for the new conceptions of rail-
way cars and for improvements of the design of exist-
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ing ones is supplied to the Czechoslovak industry by
our own research institutes that have been developed
in the last ten years according tothe most modern of
our own and foreign methods. It is also equipped
with testing devices for verify new products and
ensuring that they meet the specified requirements of
resistance against forces and impacts, smoothness of
travel and correct function of the equipment. It is
thus fully prepared to supply modern railway cars of
progressive technical standards.

PERKINS ENGINES TO BE MADE IN ARGENTINA

A large-scale scheme to manufacture Perkins engines
in Argentina is announced by the British diesel engine
group. Production is expected to reach an annual
figure of about 12,000 units for vehicles, combine
harvesters, tractors, industrial and marine applications
in four years.

Although the bulk of the capital for the project is

being provided from Argentine sources, Perkins are
also making a financial contribution. The British
company will provide technical know-how, including
a residential technical adviser and technicians, with
facilities for Argentine personnel to receive training in
the U.K. At present nearly 25,000 Perkins engines
are operating in Latin America, including 11,000 in
Argentina.

@® Under Licences from Messrs. Fives-Lille-Cail, France, we manufacture Machinery and Equip complete

Sugar and Cement Plants.

Soviet Russia in 1959 a five thousand ton daily capacity Cement Plant.

® In Argentina they are Supplying 10,000 tons Sugarcane daily Crushing Capacity Plant.
® We also manufacture and supply complete Sulphuric Acid and Superphosphate Plants.

!
1
!
] ® Messrs. Fives-Lille-Cail have built the largest Sugar and Cement Plants in the World and have supplied
!
|
|
|

! the following Sugar Factories :

We have secured orders for Six complete Sugar Plants of one thousand tons daily sugarcane crushing capacity each for

The Amadalavalasa Co-operative Agricultural and Industrial Society Ltd., Amadalavalasa,

i The Chodavaram Co-operative Agricultural and Industrial Society Limited, Chodavaram,
' Nizamabad Co-operative Sugar Factory Ltd., Nizamabad (Andhra Pradesh),

Co-operative Sugar Ltd., Chittore (Kerala State),

Namakkal Co-operative Sugar Mills Ltd., Salem District, and

\ Champaka Sugar Plantations Ltd., Mannargudi, Tanjore District (Madras State).
|
\

! For your requirements, consult us with confidence :

THE K.

Phone : 84442 (5 Lines)

318, Mount Road, Madras-é

P. LTD.
Telegrams: KECEPE
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NEW TYPES OF WELDING MACHINES

By A Technical Correspondent

ELECTRIC FLASH BUTT WELDING
MACHINE FOR BAND SAWS IDEAL
TYPE BAS 3

stadt (Western Germany) have developed a
..I"'.. new electric flash welding machine for joining
metal and wood cutting band saws of a width of 15 to
60 mm.

I‘ll'lw ESSRS. Elektro-Apparate-Bau GmbH, Lipp-

It is distinguished from the well-known upset-weld-
ing Units for band saws by the fact that the ends of
the band are welded by the flash welding process (slow
flashing of the ends of the band and joining by sudden
upsetting). The operation is controlled by meuns of a
motor driven cam disk.  This makes it possible to
obtain always uniform welds ol maximum quality with
small welding burr even in case of constant operation,

As the machine is particularly designed for series
welding, it has been given a sturdy construction. All
mechanical and electrical parts are amply dimensioned.

Eiectric Bandsaw Butt Welder IDEAL type BS I.

The C];,mpingjﬂWS are watercooled and have cxchar}g&

pearing surfaces of special hard copper. The
abl? iaw can be adjusted and tilted horizontally
stu(lll(’;’:rrg'ci”y. The movable jaw runs on a special
an

guide of hardened steel, which is casily accessible
from outside. The eccentric pressure devices are sub-
di.vided in the form of lamellas, so that narrow and
wide bands are always pressed on 1o the contact plate
with uniform firmness. The pressure members can be
dela.ched with one single movement in order to clean
the jaws. The control levers as well as the indicating
and checking units are clearly arranged.

After the switching-on the welding process takes
place fully automatically, By actuating the welding
lever for a short period of time, the movable jaw
returns to its starting position,

For the purpose of annealing the welded saws the
machine can optionally be equipped with a hand-
f)perated annealing device or with an automatic anneal-
ing control.  The annealing devices are connected to
the welding machine by means of a multiple socket.

The annealing lemperature, the soaking time, and
the cooling rate can be separately adjusted through the
?utomalic annealing control, thus enabling the anneal-
ing and cooling action to be carried out automatically.
Soaking time, annealing temperature, and cooling
rate are infinitely variable through a wide range.

NEW MACHINES FOR WELDING THE
BLADES OF SEPARATING AND
BLOCK-BAND SAWS

For butt-welding of the saw blades of separating and
block-band  saws Elektro-App ar:lle—hB au
Gmb H. has developed two new welding machines for
band widths of 40 to 110 mm. (11" o0 4}:") and 50 to
160 mm. (2" to 61").  These resistance  butt-welding
machines permit the convenient and rapid clamping of
the ends of the saw band by eccentric levers and the
simple fmd accurate setting of heading paths and jaw
separations.  Once set, the welding machine operates
automatically. The welding tim: as such is one second
and is followed by some minutes of annealing time,
dependent on the material being worked. ) Since,
unlike soldecing, the conditioning ;:md after treatment
li'mes are very short, considerable savings in working
time result from the use of such & welding machine.
The only accessories required are g clipper for the
straight and rectangular cutting of the saw band ends
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and a grinding machine for removing the welding
burr,

Compared to the formerly customary soldering, the
butt-welding of saw blades saves much time and
material. Tests revealed that the flexibility and
breaking strength of the weld are superior to the
characteristics obtained by soldering. Also, in prac-
tical service, it was found that the weld is more dur-
able than a soldered place. Another advantage of saw
welding lies in the fact that the joint can be worked at
more easily and accurately so that a perfect chatterfree
run of the saw blade is attained.

ELECTRICAL BRAZING MACHINE

For a number of years, Elektro-Apparate-Bau
GmbH. fabricate electrical brazing machines for tip-
ping too! holders with cutting metal and for weld.ing
and brazing high-speed steel on them. These brazing
machines of the type ranges WS and H are connected
to AC or two phases of three-phase power lines. Since
one phase wire remains open in this application, the
current surge is considerable in the case of higher power

levels.

As an advanced development the new electric braz-
ing machine, type DW, is marketed which. equally
operates on the principle of resistance heating and
soldering, but is connected to all three phases of.a
three-phase system so that they share the load uni-
formly and, being distributed over all three-phases,
the current surge in the power line, thus, is far

lower.

The transformer of the machine changes the three-
phase power line voltage into the required low voltage.
Each phase circuit of the transformer can be controlied
by a five-step switch.  The energization is effected by
means of an auxiliary switch through a contactor,

The machine is equipped with three water-
cooled gripping jaws. One ol them is fixed, the two
others are supported in a movable manner on a stee|
slide ball guide.  The coppzr electrodes send their
currents through the tool holder and secure uniform
and quick heating. This is a great advantage over the

previous method.

The too! holder lies in an adjustable table between
these electrodes. In the clamping process a variable
spring load presses the two movable jaws against the
steel holder. It is also possible to clamp the steel
holder onto one of the gripping jaws and lay only two
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clectrodes against it.  The clamping pattern will
depend on the shape of the cutting-metal tip or the
tool holder. All types of tool holder can be easily and
simply ciamped in position and heated up. The
machine can withstand continuous duty. It is a stand-
ing model, and is covered up with an enclosure of
heavy-gauge sheet metal.

Since its power demand 1s relatively low, even small
and medium-size enterprises can set up this machine
without changing their power supply system,

IDEAL AUTO FLECTRIC FLASH BUTT
WELDER FOR WIRES MODEL AS 4 D

The IDEAL automatic electric Flash Butt Welding
Machine model AS 4 D is designed to weld especially
high carbon steel wire from 5§ to 15 mm. resp. o. 2086
to 0. 59055 in. of dia. as easily and as perfectly as
possible.  The carbon content may amount upto

Electric Flash Butt Welding Machines IDEAL Type AS 4.

0.9°,. Due to the flash welding procedure the entire
cross-section of the wire to be welded is uniformly
heated to welding temperature. The upsetting process
is then effected in a sudden upset by pressing the parts
together, while at the same time the weld current is
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cut off.  This method results in a narrow zone of for cooling by water circulation. On request, the
heat and an extremely strong welded joint free from inserts can be worked out according to the shape (;f the
oxides and slag. The polished joint shows no chaage pieces to be welded.

of the essential grainstructure of the welded metal with
regard to the remaining wire.

The wire ends need not be cut rectangularly, they
may be cut roughly by a shear or similar as the entire
cross-section is melted. When welding unaligned wires,
the elevation of the moving jaw may be adjusted
5 mms. either way should it be required. for exact
alignment,

ARGONARC

WELDS
DIFFICULT METALS

The welding of hitherto "difficult’ metals
requiring special fluxes, techniques and
skifl is now within the scope of any average
arc welder after brief training with the use \
of the Argonarc process which uses the inert
gas, Argon, as a shield to prevent oxidation
during welding. Aluminum, stainless steel.
—_M heat cesisting and other special alloys are
' all within the scope of the Argonarc torch.

The operation of the welder is restricted to that of
push-buttons : one for starting the weld process, a
second for returning the movable jaw into iUs initial
position. Since the action is motor driven and entirely
automatic, control of the welding operation is not
dependent upon the skill of the operator but is a built-
in function of the machine. The automatic control
guarantees a constant high quality of the welded joints.

The welder is provided with an eccentric rapid action
clamping device. The clamps are equipped with inter-
changeable insets of hard copper. An equal clamping
pressure is produced by plate-shaped springs. The
jaws run on high-precision ball bearing guides, which
are covered to prevent globules from entering.

For annealing the welded wire is released and
reclamped into blocks of the jaws farther apart. The
welder is equipped with an infinitely variable anneal
device to adjust the anneal temperature according to
all particular requirements. By simple turning of a
knob the anneal current may be amended respectively
reduced. A switch enables the operator to select
preliminarily a certain anneal temperature, which is
switched on automatically after the weld process is
finished. Finally the heat of the welded joint may
be cooled according to requirements : alloyed metals
1ake longer than mere steel.

Flectric Wire Butt Welding Machines IDEAL type DS 13,

T'he upset pressure can be regulated steplessly by the
incorporated pressure valve. The automatic disconnec-
tion of current can be set dependent to the upset
way respectively to the time control. The current is
regulated by a 5-step-switch, the machine switched on
by a sturdy contactor,

The welder is operated by two foot switches, which
serve (o operate both the clamps separately. Afier the
wire has been clamped the weld procedure is performed
automatically.  In order to gain an extremely high
output the foot switches may be united that a single
pressure is sufficient to effect the automatic welding.

Upon request, the welder will be equipped with
wheels to make it mobile. A work-bench may be
mounted at the side of the machine to hold a vise,
a metal-cutting  saw, and a grinding motor with

ible shaft to remove the welding burrs. electric capacity 8 kVA

flex welding capacity in iron wire 2 to 6 mm. dia.
T WELDING MACHINE IDEAL welding capacity in 2 mm. dia. wire approx. 1000 _ ) . .
WIRE BUT TYPE DS 13 P pes./h. Now, for the first time inIndia, Indian Oxygen is manufacturing
Description of the machine ; in 6 mm. dia. wire approx. 600 ARGON-—the gas that makes possible the welding of difficult metals,
esC - h
pes./h.

«urdy clamping jaws are placed on top in {ront . : ' 4
The sturdy The wire ends are clamped by means if the pieces to be welded are delivered suitably.

p ne. . . .
of‘ the mm‘Z:‘l'C pistons.  The jaws are equipped with Pneumatic pressure of condensed air min. 6 atu,
O ard cones s, whih areprovided . 10t «~ INDIAN OXYGEN LTD

interchang¢d _—
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Sevenlll I;uropean Maclﬁne Tool Exllillilion in Brussels
Dowding & Doll Ltd.’s range of Machine Tools

(1) ACCURATOOL AUTOMATIC CAPSTAN
LATHE

*“***IHE Accuratool Automatic combines simplicity
h“l with iapid and consistent production and

an enables one operator to tend a whole battery
of machines. Setting is simple, the requisite feed and
speed values and the slide movements being selected
by plug-in connections on the electrical control
panel.

The set-up can be quickly changed from continuous
cycle for bar work to single cycle for chuck work.
Movements can be programmed to take place
simultaneously, in sequence, or in overlapping
sequence.

Collet opening and closing, turret slide movement,
cross slide movement, turret slide feed, motor spzed
change, reverse and stop are automatically controlled
and a spindle brake if required.

The Accuratool Automatic is provided with 6-station
turret. The collets are of the dead lengith type,
opening and closing being automatically controlled.
The control panel, which is conveniently placed, is
provided with two sets of electrical sockets, one set
connected to the power and the other set to solenoids
controlling the machine movements, any of which

can be actuated by plugging in the appropriate con-
nection.  On completion of each movement signals
transfer the power to the next step. By linking the
sockets movements can be kept in operation as long
as necessary.  Time delays can be introduced on any
step to  provide tool dwell and any necessary

corrections can be made to ths setting after the
machine has bzen run,

The Accuratool Automatic has a bar capacity of
13/16" (21 mm), centre height being 51" (132.2 mm).
The spindle bore is 27/32" (21.5 mm) and the turret
slide stroke is 3”(76.2 mm). There are 16 spindle
speeds in 4 overlapping ranges, 37 to 3000 r. p. m.
and.the 2-speed motor is 14-3 HP. The machine is
equipped with Puckert Air-operated bar feed.

(2) ATLANTIC CO-ORDINATE TABLE

Designed for mounting on the bed of a radial drill
the Atlantic Co-ordinate Table is controlled by
Fcrraqti Electronic Numerical Positioning equip-nent,
the “instructions’ being quickly recorded on easily
stored punched tape. Thus the cost of jigs is avoided
and the first batch of components can be put into

production without delay. Any numbzr of positions
can be recordzd.

Accuracy of positioning s independent of the
Ieadscrews. The measuring system utilises diffraction
gratings  which  provide

accuracy of positioning

Accuratool Automatic Capstan Lathe.

Atlantic Co-ordinate Table.
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within * 0.0002" per {t. (0.016 mm per metre) and
settings can be repeated within *0.00025” (0.0lmm).
Modifications to any drilling layout can be easily
made.

Hand setting by means of decade dials is provided
for single workpieces also. Traverse is simultaneous
along both X and Y axes of  the table at 60"
(1525 mm) per minute. The leadscrews and nuls are
of the re-circulating ball type as are the table slideways
also. Table size is 36" X 30" (914 x 762 mm) and
drilling area 30" X 24" (762 x 610 mm).

(3) DOWDING V. [0 GEAR HOBBER

The new Dowding Universal Hobbing Machine
Model V. 10 has many unique features. With built-
in differential it is versatile. Spur gears and spirals
can be generated—sprockets, splines. serrations—
and worm wheels can be produced by the plunge cut
method. With tangential feed available as additional
equipment, worms and high angle worm wheels can
be generated also.

Dowding V.10 Gear Hobber.
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It is simple to operate, all contro! levers and push
buttons being easily reached from the one position.
Either roughing or finishing feeds can be engaged by
simple movement of a lever. Climb or orthodox
hobbing can be used equally effectively.

Indexing and differential gearing are housed in a
large, accessible compartment at the back of the
machine and feed and hob speed gears are unusually
accessible also.  When not in use, all change gears are
housed in a special storage compartment permitting
easy selection,

The hob head can be swivelled through 60” to left or
right and the hob can be shifted through 1}” (38 mm.)
axially so that its entire width can be utilised. The
hob slide is provided with power return traverse,

The capacity of the V.10 is 107 (254 mm) diameter,
8”7 (203 mm) face width and 7 DP. (3.63 mod). There
are 8§ hob speeds 55t0 500 r.p. m. and the main
motor is 3 HP.

(4) DOWDING H.7 GEAR HOBBER

The Dowding Horizontal Universal Hobber Model
H.7 is designed especially for the production of long
splines—straight or helical, parallel or tapered—and
serrations. Spur gears, spirals up to 60 right-hand
or left, ard chain sprockets can be produced, besides
gears integral with long shafts and in between fanges
or bearings.

The H.7 is fully universal with built-in differential
gearing. Itis powerful and rigid and its smooth vibra-
tionless running permits climb as well as orthodox
hobbing.

The horizontal arrangement of the work spindle,
which is bored 3" (76 mm) right through, and the
long hobbing traverse, permit splines up to 19”
(483 mm) long to be produced at a single setting and
greater lengths can be hobbed by moving the work
axially.

A knee saddle and former can be fitted for taper
hobbing and this attachment, which can be readily
disconnected for normal hobbing, also permits gcz\r's
to be generated between flanges or bearings.

The built-in differential gearing ensures maximum
lead accuracy and permits the feed and indexing gears
to be changed without affecting the set-up for the spiral
lead of mating geurs.



TIWTSPW 618

Paint!

A ready-mixed paint of distinction
which has more than held its own
for over 50 YEARS because it—

o
'y

Paint !!

Paint

Wood !!!

is finely ground and contains

a special varnish medium that ® \ Q
ensures elasticity and durability ; \\\ ‘
gives a hard, glossy surface; VI

1s suitable for both interior and

exterior use; Write for our

and 1s available in 26 distinc- Data Sheet N.a' DS. 113160
for complete information

tive colours. 10 Post Box No. 68. Calcutta-1

SIALRIAR PALINT
makers of

SHALIMAR SUPERLAC SYNTHETIC ENAMEL

September 1961

Dowding H.7 Gear Hobber.

Optional equipment includes alternative heavy duty
or high angle hob heads which are interchangeable.

Maximum gear diameter is 7" (178 mm), hobbing
traverse 19”7 (483 mm.) and maximum pitch 8 DP.
(3.25 mod.). The work is spindle bored 3" (76 mm.).
The main motor is 3 HP.

(5 MATTERSON GEAR CUTTING
ATTACHMENTS

Matterson Gear Cutting Attachments fitted to the
table of a shaping machine enable accurate gears to
be cut in any workshop quickly, easily and economic-
ally with simple V-type tools. There are two models—
one for spur gears and the other for bevels. Either
model cuts gears up to 12" (305 mm.) diameter and
4 DP. (6.3 mod.) and there is also a 6" (152 mm.)
bevel model.

The attachments can be quickly fitted to the shaping
machine and removed in a few moments for normal
shaping work. The spur gear model can be used as
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Matterson Gear Cutting Bevel Attachments.

an efficient dividing head on a milling machine, or for
spiral milling.
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(6) R-G HIGH SPEED HYDRAULIC PRESSES

British R-G High Speed Hydraulic Press 5 ton
Model is a new hydraulic press especially developed to
speed up blanking and piercing; forming and bending,
clipping, marking and assembly operations.

The unique accumulator system provides rapid ram
advance with instantaneous speed reduction and the
application of full pressure immediately the load is
applied. The double acting cylinder and ram provide
positive 2 ton power return.  The 5 ton model can be
supplied for bench mounting or with pedestal for
floor mounting and, if required, for foot operation
also. It is entirely self-contained, all operating
mechanism, pipe work and control rods being
enclosed within the robust fabricated frame.

Working pressure and slow ram advance for setting
are controlled by a conveniently placed regulator, a
pressure gauge and isolating valve being provided.
Pressure can be maintained for normal periods, and
the time can be extended with simple special equipment,
The ram is prevented from rotating by a spring loaded

September 1961

plunger and the stroke is readily adjustable. High
ram speeds—10007/min. approach, 35”/min. pressing
and 650”/min. return—permit the press to be operated
rapidly. Both the table and the ram nose are designed
to a~ccept most existing tooling. A perspex guard is
available.

"Maximum ram stroke is 4" (102 mm.), throat depth

7" (177 mm) and height, table to ram 127 (304 mm).
A I0~loq model is being shown with 4 or § station
automaltic rotary indexing table.

(7) ROTAMILL SEMI-AUTOMATIC ROTARY
MILLING MACHINE

Thc? Rotamili Semi-automatic Rotary Milling
mflC.hIne is designed for rapid, continuous production
.0‘ snmple milling jobs such as slots, flats, faces, ete, It
1s simple, the work being inserted into ﬁxtures’round a

conli ! au tampi i
tinuously rotating drum, clamping and unclamping

being normually performed automatically.  For shorter
runs and awkwardly shapad parts the machine can bs

et for norn?al speeds while cutting, with fast traverse
between stations.

R-(i High Speed Hyvdraulic Presses.

Rotamill Semi-Automatic Rotary Milling Machine
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The ROTAMILL has been developed for high rates
of stock removal. The cutters can bz adjusted endwise
and the workhead can be adjusted towards or away
from the cutters by means of a leadscrew with a collar

graduated in .001” or .02 mm.

There are 4 cutter speeds, standard speeds bzing 132,
211, 330 and 580 r.p.m. with each of which 14 alter-
native rates of feed can be obtained. A separately
motorised coolant pump, which can be easily removed
for cleaning, draws its supply from a tank in the
base of the machine.

The work drum diameter is 127 (304 mm.), maxi-
mum cutter width, ganged, 6” (152 mm.), and lh_e
maximum cutter diameter 6" (152 mm.). The motor is

5 HP.
(8) PUCKERT AIR-OPERATED BAR FEED

Puckert Air operated Bar Feed dispenses with the
need for feed fingers, sleeves, etc. on capstans and
single-spindle autos. It can be used for feeding bar to
saws and other machines also. Bar of any section—
round, square, hexagonal—can be fed right up to the
bar end and its self-centring action abviates marking
the surface. The bar is fully enclosed, safe and quiet.
Reloading is the work of a moment.

Puckert Air-operated Bar Feed

Puckert air operated Bar Feed comprises an air
cylinder in an outer tube carried on three stanchions,
each with a beavy cast iron base. The air cylinder,
containing the piston and feed plunger, is connected
to the supply line, pressure on the plunger being
controlied by a lever-operated valve.  The valve con-
tains a whistle which warns the operator on reaching
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the end of the bar. Automatic knock-off it available
if required. The bar is centred by a cone formed in
the hardened end of the feed plunger, permitting bar
of any size to be fed.

Puckert Bar feeds are available in 14 sizes up to 2"
(51 mm.) bar capacity in standard lengths of 10 ft.
Special lengths can be supplied if required.

(9) WIEDEMANN TURRET PUNCH PRESS
MODEL RA. 41 P

British Wiedemann Turret Punch Press Model RA.
41P is a power operated press especially suitable for
piercing work on the longer runs. It has been
developed for maximum production with minimum
handling of the work. The apertures to be pierced are
located from a master template by means of a panto-
graph table with depressible stylus which can be
operated exceedingly rapidly. The templates them-
selves can be made on the same machine. All template
holes, irrespective of their size or shape in the finished
work, are pierced }”7 (6 mm.) diameter, since onlv
the stvlus enters the template. ’

Template and blank are clamped in position wilh
their datum edges against stops.  As the stvlus moves
over the template the blank moves under the punch,

Wiedemann Turret Punch Press Model RA . 41P.

Each time the stylus enters a template hole and is
fully depressed, the press trips.

Coloured code lines painted on the template link all
similar work apertures and by following the routes so
formed, turret and work movements are reduced to a
minimum. Flags of the same colour on the turret
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indicate the appropriate punch. Upto 3" (76 mm.)
diameter can be punched in .074" 28 ton tensile mild
steel plate.

The RA. 41P has a throat depth of 28" (711 mm.)
and a table size of 24" % 24" (610X 610 mm). It is also
available with 40" % 28" (1016 X711 mm.) table. There
are 20 turret stations.  Pressure capacity is 30,000 lbs.
(13,650 kg.) and the maximum punch diameter is 3}”
(79 mm.). A | HP. motor is fitted.

(10) WIEDEMANN TURRET PUNCH PRESS
MODEL R. 61

British Wiedemann Turret Punch Press Model R. 61
is a heavy duty press designed for rapid, accurate and
economical piercing of blanks upto 100x60"
(2540 x 1524 mm.), with minimum handling of the
material. No marking out is necessary, all apertures
being located by co-ordinate settings, read at a glance
from direct measuring counters. Rotation of the
turret, which is by power, is controlled from the
operaling position and the press cannot be tripped
between stations.

The blank is clamped with its front edge in contact
with location pads and its right hand edge against a
stop. Itis positioned relative to the punch by means
of two handwheels, one controlling in-out and the
other lengthwise dimensions. The exact dimension
from each datum edge to the punch centreline can be
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Wiedemann Turret Punch Press Model R.61.

clearly seen on the two direct reading counters, one
over each handwheel.

A co-ordinate chart at the front of the table indicates
the settings for each successive aperture and the turret
position also. When the press is tripped the chart
moves on to show the next setlings. Alternatively, for
short runs, settings can be made direct from the
drawing. Large diameter anti-friction balls inserted in
the 1able surface permit easy manipulation of the work.

The pressure capacity is 80,000 Ibs. (36,500 kg). Up
to 6/ (152 mm.) diameter can be pierced in 1" (3 mm.)
28 ton tensile mild steel plate. Throat depth is 33"
(838 mm.) and there are 26 turret stations and 2
motors ; main 3 HP. turret 1 HP.

« WALK-UP” BANK WINDOW COUNTER

‘The 49th National Business Efficiency Exhibition
which opens in London on October 3, promises
to be the most outstanding display of its kind
vet staged in the U. K. Assembled under one roof at
the same time will be a comprehensive array of the
Jatest equipment designed for coping with office

routine.

Participating in this 200,000 sq. ft. exhibition yvill he‘
154 firms representing in all the major proportion of
an industry, which exports to three-quarters of the

countries of the world.

One firm who last year introduced 4 « drive-up
bank window counter, will be showing a walk-up

bank window counter, which is described as a possible
answer to the problems of the customer with a small
cheque to cash, who has to wait while other customers
transact more tengthy business. The window counters
which are supplied as single units are made of stainless
steel and builet-resisting window glass. A specially
designed two way communication system, by means of
two microphones provides for clear conversation
between teller and customer.,

The window counter can be fitted with a television
camera, so that if a signature needs verifying all the
teller has to do is hold it to the camera and a picture
of the cheque immediately appears on a screen in the
required department, where it can be easily checked.
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THREE-PHASE COMMUTATOR DYNAMOMETER

By Ing. Vaclav Mares, MEZ, Vsetin

Czechoslovakia

INTRODUCTION
"MPIHE devices used in foreign countries for the
III II measurement of the power of internal combus-

" tion engines are hydraulic, electromagnetic,
/eddy current/ and d.c. dynamometers. In Czecho-
slovakia the development has followed a track of its
own and the devices manufactured and used there for
the same purpose are three-phase shunt-wound stator-
fed commutator dynamometers /henceforth referred to
as commutator dynamometers/.

Intensive development work, 30 years of manu-
facturing experience and the latest knowledge, parti-
cularly in the field of special rotor windings and
compensation of commutator machines enable the
Czechoslovak industry to build commutator dynamo-
meters of a sturdy design, a high output and a wide
range of speed variation,

Type KS commutator dynamometers are manu-
factured as reversing units for either direction of rota-
tion and with two bare shaft extensions affording the
possibility of simultaneous measurement at one end of
the dynamometer and preparation of the next machine
to be tested at the other end.

BRIEF DESCRIPTION OF TYPL KS 56B-4
DYNAMOMETER WITH ACCESSORIES

Fig. 1 shows a type KS 56B-4 commutator dynamo-
meter, 380 volts, 280/150/30 kW, 2800,1500/300
r.p.m., 50 cycles.

The diagrammatic arrangement of the dynamo-
meter is shown in Fig. 2. Stator [ is mounted with a
rotary movement in bearings 2. On the horizontal
axis of the dynamometer are mounted on one side of the
stator an arm acting upon automatic balance 4 which
is calibrated in kgm, on the other side counterweight 5
by which the dynamometer is set to zero.

The stator and end shields of the dynamometer, the
part marked (1) are of a heavy, welded design mounted
as one unit in ball bearings in pedestals with a swing-
ing movement. On the front part of the stator

Fig. 1. Commutator-Dynamometer of Czechoslovak
manufacture.

Il
t

Fig. 2. Brief description of Type KS-56 B-4 Dynamometer

machined surfaces are arranged to which calibrating
arms 7 and commutator covers are attached, which,
when removed, afford easy access to the current
collecting assembly.  Sight glasses in the commutator
covers permit checking of the commutation during
operation.  The rotor (3). To the particularly sturdy
shaft slotted dynamo sheet punchings are pressed. In
the slots a four times-parallel Latour winding is accom-
modated, with a damper winding for the improvement
of the commutation.

The commutator is cylindrical, double. The care-
ful and accurate manufacture of the commutator and
its artificial ageing and the perfect balancing of rotat-
ing parts ensure mechanically smooth operation of
the rotor and commutator, a lasting cylindrical shape
of the surface of the commutator under all operating
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conditions (temperature rise, speed—checked oscillo-
graphically by a capacity pick-up) and thus also a satis-
factory commutation from the mechanical as well as
from the point of view of reliability in operation.

The accessories of the dynamometer comprise :

(1) A type 2IR double induction regulator
(Fig. 3) for the control of the speed and
setting of the load.

(2) A type TK compensating transformer (Fig. 3)
windings 5, 6 and /0) for the improve-
ment of the operating properties of the
dynamometer.

(3) A switchboard in which the switch gear
and protective devices are accommodated.

(4) A control desk with controlling and checking
instruments.

PROPERTIES OF DYNAMOMETER

The precision of measurement is given by the preci-
sion with which the length of the arm and the force is
determined (total approx. 0.5%), the precision of
reading, the precision of measurement of the speed
and the difference between the torque on the dynamo-

HE o [T

L
L

c—--

Fig. 3. A type 2IR Double induction Regulator.
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meter coupling and the real torque which acts upon the
arm of the dynamomelter stator.

The dynamometer is designed as shown in Fig. 2 so
lhat.the torques caused by the friction in the engine
bearings and of the carbon brushes on the commutator
and partly by windage are transmitted to the stator and
m'ea'sured. Unmeasurable torques caused by the
_fnclmn of the rotor and coupling with air are taken
mtf) account by the so-called correction torque Mkor
WhIC.h ts determined when the dynamometer is calibrated
and is reduced to a minimum by the design, arrange-
ment of ventilation and workmanship of the rotor.

When the speed is measured with a precision of 0.5
to 1%, the precision with which the mechanical output
on the commutator dynamometer shaft is determined
will be, in accordance with the above, 0.6 to 1.5%,.

.The starting of the dynamometer is effected by
direct connection to the mains with the regulator set
for the minimum (starting) speed. The regulator is
loc.ked in this position. When the dynamometer is
swncfhed off the regulator returns automatically to the
starting speed position.

The dynamometer can also be started by the engine
to be ('ested and then connected to the mains. If so
a special equipment is required which sets the regulator,
automatically to the position corresponding to the
actual speed of the dynamometer to avoid the occur-

rence of a momentary overload as the dynamometer is
connected to the line.

Internal combustion engines can bs started by the
dynamometer when it is set for generator operation
becagse the torque required is approximately 0.3 to
0.5 times the normal torque and the starting period is
very short so that the temperature rise of the machine

due to incorrect compensation is not dangerous for the
dynamometer,

The speed is controlled or the desired load set
infinitely variably by variation of the voltage supplied
to the carbon brushes of the commutator by turning
f)f the rotor of the double induction regulator. This
is done either by means of a hand wheel or by a
servomotor. The operator sets the required loads in
z'accordance with the speed indicator reading by depress-
ing a push button. He need not observe anything
else on the dynamometer or jts accessories and may
devote his undivided attention to the machine under
test.
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Commutator dynamometers have a wide control
range of 5:1to30: 1 as shown in the table of nor-
mally manufactured dynamometers at the end of this

article.

The dynamometer proper is a rotary machine. Its
accessories are non-rotary machines and can be set up
separate from the operating space of the dynamo-

meter.

The floor space required and the first cost as well as
maintenance costs are lower than those of ad.c.

motor with a Ward-Leonard set.
EFFICIENCY AND POWER FACTOR

The overall efficiency of a commutator dynamo-
including the accessories for its control and
compensation is approximately 75% in the case of
lower outputs (approx. 20 kW) and reaches as ml{ch as
889/ in the case of the highest outputs at maximum

speeds.

meter

The curves of the overall efficiency and the overall
power factor of a type KS 56B-4 dynamometer when
loaded by a constant torque Mn and 0.5 Mn, plotted
against the speed, are shown in Figs. 4 and 5 for
motor operation (curves 1.1 and 1.2) and for gene-
rator operation (curves2.1 and 2.2). 'The o.verall
efficiency of commutator dynamometers is the h!gb?st
of all kinds of electric dynamometers with a possibility
of motor and generator operation with power regene-

ration in a wide speed range.

The overall efficiency and power factor at minimum
speed are low because the losses and magnetjc energy
are approximately constant within the entire speed
control range when the dynamometer is loaded by a
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Fig. 4. Overall-Efficiency of type KS-56 B-4 Dynamometer.
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constant torque, while the output decreases with
the speed.

ECONOMY OF MEASUREMENT OF POWER OF
INTERNAL COMBUSTION ENGINES BY
COMMUTATOR DYNAMOMETER

The first cost of a commutator dynamometer is
several times as high as that of a hydraulic or electro-
magnetic one which, however, cannot operate as
motors and have characteristics which are unfavourable
for certain cases at low speeds.

The higher first cost is made up for in a short time
by the regenerated electric power.

Below an example is given of the calculation of the
period in which the first cost of a type KS 56B-4 com-
mutator including its accessories and a 100 kVA
capacitor battery for power factor correction is made
up for when Diesel engines of an output of 250 HP at
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Fig. 6. Curve of the loading of the Engine
during one test cycle,
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2200 r.p.m. are tested. The curve of the loading of
the engine during one test cycle is shown in Fig. 6.
The energy measured in one test cycle is 960 kWh.
The energy necessary to cover the losses of the
dynamometer and accessories amounts to AAx =175
kWh so that the energy fed back into the mains in the
course of ane cycle is A, =785 kWh. The average
efficiency is 82%. With a yearly production of 600
Diesel engines and their testing by one commutator
dynamometer in two shifts and when testing is carried
out at one end of the dynamometer while another
engine is being prepared at the other the total amount
of energy gained is 600 X 785 =472 000 kWh.

ADVANTAGES OF COMMUTATOR
DYNAMOMETER

1. Easy control

2. High precision of measurement

NORMALLY MANUFACTURED
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3. Possibility of motor and generator operation
without special equipment

4. High economy of measurement of power—
highest of all kinds of dynamometers with
speed control and regeneration of measured
power

5. Low operating costs because the dynamometer
proper is a rotary machine, the control
and compensaling equipment are non-
rotary machines and require practically no
maintenance

6. Reliability in operation

7. Speed control and regeneration of electric
power is effected without change of system
of power.

COMMUTATOR DYNAMOMETERS

KS 26-4 KS 37A-4 KS
—_k_V—Vl— r p. m. kW r.p. m. kW
10 3000 33.6 2800 160
5 1500 18 1500 86
0.33 100 6 S00 34
20"

56-4 KS 56B-4 KS 71A-4*X
r.; m. kW r. p. m. kW r. p. m,
2800 280 2800 480 2400
1500 150 1500 300 1500
600 60 600 100 500

350 30% 300

The outputs are indicated for generator operation. For motor operation they are 10%, lower.

X 30-minute rating

XX Type KS 71A-4 as prototype in production

GLASS-FIBRE HELMET FOR WELDERS

A glass-fibre helmet for welders which can be used
in qllytvpes of industries including heavy and nuclear
gineéring and in shipyard work, has been developed

en !
py a firm in North East England. Although l‘}rger
}A , the average helmet it is much lighter. .Clalmed
tha ndestructible, it does not twisl, warp

irtually i .
to he vxlrunder intense heat. The glass is held by an

or mel 1 also helps to prevent the glass itself

attachment whicl
heing broken.

The new helmet was designed by the firm afler
developing a successful glass fibre hand guard for
welders at a local shipyard.

The wmanufacturers have made special sink units
for nuclear energy establishments, and have also
specialised in glass fibre fittings for hospitals and
ships.
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N"“T"N’S “anqe ol New Maclline Tools

By A Special Technical Correspondent

Tyre CC-8 CRANK-O-MATIC

CRANKPIN GRINDING MACHINE

"HIS machine, to be shown for the first time in
Il || any domestic exposition will be arranged to

" grind the six crankpin diameters of an auto-
motive type crankshaft. 1t will be set up as part of a
production line together with a Type CM-2 Mulii-
Wheel grinder and a No. 31 CRANK-O-LAP lapping
machine.

Several features insure consistent duplication of
ground crankpin surfaces within close tolerances for
roundness, diameter, shoulder width, and fillet radii.
“STRADDLE BEARING ” mounting of the grinding
wheel spindle eliminates spindle deflection under load.
A torque equalizing work drive rotates the two work
heads with exactly equal torque preventing twist in the
shaft that can cause out-of-tolerance grinding results.

Perhaps the most signiticant feature contributing to
high quality in the finished work is the continuous path
truing of wheel face and radii. The exceptionally
accurate radius and blend produces stronger crank-
shafts. Results from machines already installed on
production lines have proved the effectiveness of this
truing device design,

Type CC 8 CRANK-O-MATIC
Crankpin Grinding Machine

A version of this machine is designed for fully
automatic operation and is called the No. 2 Unitized
Crank Pin Grinding Machine. For this application,
the machine is arranged to grind a single pin on a fully
automatic cycle. No operator attention is required,
whatsoever, for loading, unloading or checking the
crankshafts as they are ground.

During the grinding cycle, the wheel advances to the
work in five definite steps. Rapid traverse brings the
wheel to the work, the reed shifts to shoulder grinding
feed, then slows down for grinding the diameter. The
wheel dwells to round up the diameter and then the
wheel advances slowly to achieve the final size.  Auto-
matic gaging provides a signal to retract the wheel.
Automatic truing of the full grinding face including
corner radii is accomplished with no slow down in
production.

The Exposition CC-8 CRANK-O-MATIC crankpin
grinding machine will be shown with the following
optional features :

A. Automatic table indexing. This feature per-
mits one operator to run two machines.
After the pin is ground, the sliding table
will automatically index to grinding posi-
tion for the next pin. Al the operator
need do is index the crankshaft radially,
actuate the spark splitter and pull the cycle
control lever.

B. Automatic Spark Splitter. In order to
“clean ” both side walls of the pin, it is
necessary that the side walls of the shaft be
located precisely in relation to the sides of
the grinding wheel. This is conventionally
done by watching the sparks as the whee)
starts the grind on the shoulder and
equalizing the sparks as the shoulder
grinding part  of the cycle proceeds.
Nortor has developed an Automatic Spark
Splitter that establishes the endwise loca-
tion automatically. This has several
advantages :

t. The walls are sure to be cleaned.
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2. There are no ridges in the walls as a result
of moving the workpiece after the grind
has begun.

3. The operator is freed to run a second
machine.

4. Because the sides of the wheel are worn
evenly, the wheel does not have to be
dressed as frequently and the amount of
abrasive material that must be removed
from the wheel is reduced.

The manua!l spark splitting operation
requires considerable skill whereas the
automatic device requires no operator
skill at all.

Ch

C. Side Wheel Truing Device. Bar type with
two heads for truing both sides of the wheel
simultaneously. Arrangement is used with
power feed (oil motor operated) for turning
the feed screw. (Before a crank wheel can
be used, this side wheel truing operation
must be completed to eliminate side runout
from the wheel and to establish the speci-
fied width.)

D. Automatic Wheel Wear Compensation.

E. Automatic Diamond Turner for crank wheel
truing device. This conserves the diamond
and promotes truing accuracy by even wear
on the diamond.

F. Automatic Constant Peripheral Wheelspeed.
Maintains a constant speed of the wheel in
terms of surface feet per minute and in this
way helps to stabilize the grinding cycle.
No operator altention is necessary for
changing wheel speeds. No changes in
cycle elements during the life of the grind-
ing wheel insures consistently accurate
results.

G. Adjustable Controlled Truing. After a pre-
selected number of grinds the truing opera-
tion is initiated automatically.

No.3 CAM-O-MATIC

CaM GRINDING MACHINE

This machine has been extremely popular with b(?lh
domestic and foreign users. The Exposition machine

No.3 CAM-0O-MATIC
Cam Grinding Machine

will be grinding cam lobes on an automotive cam-
shaft in a finishing operation. Cam action will be
illuminated and seen through a Plexiglass panel on the
workhead, replacing the standard cover. The elec-
trical panel will be shown in the same manner,

The cycle is automatic after initiation, Each cam
on the. shaft is ground automatically without operator
attention. Accuracy of cam shape is held within a
very few ten-thousandths of an inch. A new selective
truing cycle is included for the first time with this
machine. The cycle permits truing after each shaft

or after any pre-determined number of shafts. Finish
will be 10-12 microinches.

Cam grinding is one of the most highly technical
grinding fields. Because of the varying relationship
between the wheel and the work during the grinding of
a cam, conditions must be nearly theoretically perfect.
Design and manufacture of master cams which gene-
rate the correct shape in the finished cam requires vast
know-how and experience. The basic No. 3 CAM-O-
MATIC cam grinder has been developed over many
years. Like the Volkswagen, it may look the same on
the outside but significant changes and engineering
improvements are made as they prove desirable.

CP-1 PLUNGE-O-MATIC

PLUNGF GRINDING MACHINE

This machine represents a building block approach
to high production automatic plunge grinding, designed
from the beginning with the idea of incorporating a
semi-standard turret type automatic loader. In the
past, machines for plunge grinding have been designed
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CP-1 PLUNGE-O-MATIC
Plunge Grinding Machine

primarily for manual loading. Limited clearances in
front of the grinding wheel, especially restricted swing,
complicated the designs of automatic loaders. These
complications led to completely special loaders and

high selling prices.

With the 15 h. p. Type CP-1 PLUNGE-O-MATIC
it is possible to change nver (o other plunge grinding
work with less expense than previcusly possible.
Because of the building block design, it is possible

to:

1. Use the same loader, with modifications, for
a wide variety of parts.

2. Reposition the wheel slide on the rear base for
angular or straight work.

2, Reposition the pedestals on the front base to
accept any length part up to 30”.

4. Reposition the front base in relation to the
rear base for grinding near the head or foot
stock.

Because the CP-1 machine has been designed speci-
fically for plunge grinding, no extraneous mecha-
nisms have been included. There is no hydraulic table
traverse ; in fact there is no sliding or swivel table.
Taper corrections are made by adjusting the truing

device.

The bases serve simply as supporting members and
contain no mechanism. Every mechanism and all
piping is readily accessible. The new feed, a refine-
ment of the Norton Type CTU wheel feed, has several

new features :

JOURNAL OF INDUSTRIAL ENGINEERING 47

1. The feed screw is designed to be in tension
during the feeding cycle rather than in
compression, reducing forces that could
cause error.

2. The rapid traverse cylinder is located at the
front of the feed screw which creates a
closed loop of torces in a small area.
This is called a short reaction couple. By
doing this, the designers have to a great
extent eliminated the forces from the base.
This in turn minimizes the possibilities of
deflections from forces or variations due to
heat changes over the course of a day’s
operation.

3. The distance from the centerline of the feed
screw to the plane of the ways has been
shortened to reduce the force couple from
grinding pressure. There is less chance for
the casting connecting the full nut (o the
wheelslide to deflect.

4. To improve the force conditions, the plane of
the wheel slide ways is closer to the center-
line of the wheel spindle.  This is desirable
to bring the ways as close to the line of
force of the grinding wheel as possible,

S. The CP-1 feed is all power, even for setting-

up. There is no need to turn hand-
wheels.

Automatic Wheel Contact Accelerator

Eliminates < grinding air”” and shortens the
cycle time.

Automatic Wheel wear Compensator

This unit automatically compensates for reduction
in grinding wheel diameter after each truing cycle.
The unit is built into the new feed system.

Constant Peripheral Wheel Speed

The speed of the wheel face is maintained at a
constant rate even as the diameter is reduced. The
variable speed wheel drive motor is controlled auto-
matically by the action of the diamond carrying ram
of the truing device. As the diamond advances to
true the wheel a rheostat is automatically actuated to
increase the wheel spindle r.p.m.

The speed at which the truing diamond traverses to
dress an angled wheel is the same on each side of the
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Norton No. 31 CRANK-O-LAP
Crankshaft Lapping Machine

wheel and the same in both directions. The angle of
the *“vertical” slide can be adjusted to suit the
conditions of the job. The constant speed of
the diamond improves the finish obtainable on the
work.

 We o
me we olfer im addilion
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No. 31 CRANK-O-LAP
CRrRANK LAPPING MACHINE

This machine is being shown for the first time. It is
designed to lap the main bearings, pin diameters and
the seal diameter of automotive and other crankshafts
to improve surface finish and in this way increase
bearing life.

Surface roughness is reduced to about one third in
the average application. A 30 r.m.s. ground finish is
readily lapped to about 10 r.m.s. with the coated
abrasive strips which do the actua) finishing.

The No. 31 CRANK-O-LAP is a high production
machine, designed for automatic operation. It will
be exhibited in an automatic transfer production line
together with a CM-2 MULTIWHEEL grinder and a
CC-8 Crankpin grinder.

Features of this machine include easy loading with
a swing frame mechanism, single cycle lever control,
simple, rugged hydraulic lapping arms, and rugged
construction of head and footstocks to permit recipro-
cation during the cycle.

DoALL oo macine

PRODUCTION METAL
BAND SAWING AND
FILING MACHINE

Complete with in-built Butt-welder and Grinder.

Allcut is made in India by Hyderabad Allwyn
Metal Works Ltd., Hyderabad, and stands
comparison with any imported machine in
quality, performance and durability.

Free demonstration on request. Training in op-
eration and maintenance given free to every
purchaser.

, BOMBAY) PRIVATE LTD
& Service: ( .
Sales & Serv :A:: 43, Forbes Street, Bombay |I.
Branch at: ‘K’ Block, Chawdhary Bldg., Connaught Circus, New Delhi,
Associated Offices at: Calcutta  Bangalore » Madras ¢ Hyderabad.

S
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LARGE HEAT-TREATMENT FURNACE

Installation at Tennent Roll Foundry

A bridge foundry of R. B. Tennent, Ltd., was
wllllied  designed by John Mathison, Ltd., of Guis-
borough, and it presents several very interesting points
of design.

!""" NEW furnace recently installed at the Coat-

This particular furnace is of the portable cover type,
clean gas fired, suitable for clean town gas, clean pro-
ducer gas, clean propane or butane gas, or a mixed gas
of coke oven and blast furnace gas. In every case it is
preferable that it is clean,

The internal dimensions of this furnace are 30 ft.
long %12 ft. wide X 7 ft. 9 in. high inside the cover, and
the maximum weight of load imposed upon the hearth
is 100 tons. The uniformity of temperature distribu-
tion actually taken on {the load during the soaking
period is ¥3°C up to a maximum of =5°C. The tem-
perature range is from 0-1100°C.

The initial installation is used exclusively to do the
very exacting heat treatments necessary for high class
rolls. The metallurgical requirements on these rolls
are such as to demand programme control of the
temperature, which involves an extremely slow rise in
temperature from cold with accurately controlled inter-
mediate soaking periods, carefully regulated rise in
temperature through the critical ranges, followed by
equalizing treatments, then a more rapid rise in tem-
perature up to the desired final temperature ; the heating,
soaking, subsequent more rapid rise in temperature,
together with the final soaking period, being predeter-
mined and provided for by means of a suitable cam
operating in conjunction with the programme con-
troller.

The temperature uniformily obtained is such as to
ensure that the final product is consistently good, and
the longest possible life is obtainable from the resultant
rolls under the arduous production conditions in the
mills for which they are prepared.

The furnace is designed so as to impart heat both
under and over, as well as along, either side of the
charge being treated, the combustion arrangements
being such as to ensure that there is no flame impinge-
ment whatsoever.

The gas burners are claimed to be of unique design,
the latest development being one in which the pre-
heated air and gas are intimately mixed in a venturi
throat at a high velocity, and from there reduced in
velocity into a special high alumina refractory burner
quarl,

The vertical flame which imparts the heat to either
side of the charge is developed in rectangular slots
along the hearth. The flame length can be varied from
6 inches up to 10 feet. It can be arranged to be non-
luminous, semi-luminous or highly-luminous. The
horizontal flames are directed through restricted orifice
burner quarls.

A multiplicity of such burners are disposed along
either side of the heating chamber, each burner being
equipped with its own gas and air control valve with
suitable indicators to permit of these being set for any
particular range of treatments.

The hearth is designed so as to make full use of the
sensible heat in the products of combustion. The whole
of this refractory hearth is heated uniformly above and
below, and its thickness is fixed so as to give a very
steady temperature gradient with no sudden tempera-
ture drop at any point. The cover is of massive
construction, meeting the needs of heavy steelworks’
practice, the lining being of high temperature refrac-
tory insulating materials.

Cover Type Heat Treatment Furnace
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A multiplicity of neatly inserted counterflow recu-
perators are used for preheating the air for combustion
and ensuring sound fuel economics. The products of
combustion are exhausted from the waste gas flues
under the refractory base to waste gas stacks which
link up with the outside of the building. The pressure
of the atmosphere in the furnace is controlled by means
of an automatic atmosphere pressure regulator, which
operates directly on the waste gas damper.

Automatic pyrometric temperature control gear is
fitted, the burners being grouped in three zones, each
zone having its own recording controller, and these
recording controllers being regulated by means of a
master programme controller. Each zone is regulated
from its own master valves, both air and gas. A
by-pass arrangement for air and gas is also fitted
so as 1o maintain the flame from the minimum to the
maximum rate of fuel consumption. Safety gas shut-off
devices are fitted so as to shut off the gas supply
automatically in case of gas fatlure or air failure—or
electric or mechanical failure, which might result in
air failure.

When treating one high quality steel roll from cold
up to 1050°C, the fuel consumption over the various
time/temperature cycles proved far more economical
than anything envisaged hitherto, either in bogie heat
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treatment furnaces or in cover furnaces. The weight
of roll was 64 tons and over the full heat treatment
cycle, both raising and soaking, the average gas
consumption was below 5,000 ft.3 of town gas per hour,
the average hourly cost of fuel being 28s. During
the final equalizing treatment at 320°C, the
fuel consumption was below 200 ft.* of town gas
per hour.

The temperature distribution during the soaking
period also exceeded in accuracy anything either
promised or envisaged. Six points, three on the top
and three on the bottom of the roll, with the thermo-
couples actually touching the roll, were held consis-
tently to within £3°C. In certain treatments, points
top and bottom and end to end were within = 11°C.
The tests were taken over the complete heat treatn;ent
cycle and at temperatures of 650°C, 750°C, 800°C and
1020°C.

The gas consumptions were carefully recorded and
tabulated from the beginning to the end of the treat-
ment of this very special roll. The temperatures, also
on Ssix points, were carefuily measured and recorded,
and it would appear that this design of furnace has
provided a thermal machine for roll heat treatment, or
any other critical heat treatment, which will prove
a great asset to the heavy steel industry.

Fire Fighting Equipment at Cologne Exhibition

The Joint Fire Research Organisation in Great
Britain, now the largest of its kind in the world, took
a prominent part in the recent International Exhibition
of Fire Fighting Apparatus and Safety Equipment in
Cologne. The main British contribution was centred
round a working model showing how the provision of
roof ¢vents’ or openings in single storey industrial
puildings may help to remove smoke and hot gases and
restrict the spread sz? fire.  Coloured liquids were
used in the model to stnpulale the flow of hot gases,
and the effect of opening roof vents in each of the

three bays of the model on both large and small fires

was dcmonstruted.

Also on the British stand were a number of stalic
xhibits porlraying other aspects of fire research :—
e

Automatic detection Of fires in buildings : this

d a heat-sensitive system and how its perfor-

howe is‘related to the characteristics of the building
mance

in which it is installed.

Fire resistance of prestressed concrete beams; how
beams can be designed to meet the fire-resistance
requirements for various types of building.

Statistical analysis of fires caused by electricity ;
showing how the occurrence of electrical fires has risen
with the consumption of electrical energy, and the
distribution of the hazard between appliances of
various kinds, (cookers, space heaters, eic.) and
electrical installations,

Saving of life in burning oil tankers: one of the
problems recently dealt with by the organisation
was a method of enabling lifeboats 1o pass safely
through a sea of flames surrounding a burning oil
tanker.  Adequate protection from fice can be
achieved by using a tightly fitting canopy wetted with
water.
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Merilus Barnels, New Type o| Spol,

Butt and Seam

RANGE OF MACHINES

¢*MERITUS® manufacture a complete range of
standard type Resistance Welding Machines from 3
kVA upto 60 kVA. The smallest machine is capable of
spot welding down to 2x1 mm. steel wire and the
largest up to 2X6 mm. steel plate, or 2X1.5 mm.
aluminium sheet.

Pedestal type machines can be supplied either foot
pedal or pneumatically operated, depending upon the
purpose for which the machine is required. Where
strict control of spot weld quality is essential itis
general practice to specify pneumatically operated
machines with the ¢weld’> and ‘forge’ cycles auto-
matically interlocked. The simpler types of spot
welded assemblies can be welded satisfactorily on foot

pedal operated machines.

« MERITUS’ pneumatically operated machines can
be used for repeat or ‘stitch’ welding when fast pro-

duction is required.

CONTROLS

All *MERITUS® Spot Welders, both foot pcd;.al
and pneumatically operated, are fitted with electronic
weld timers to give close and accurate control of the

welding cycle.

Meritus ¢ Autoforge” Machine Fitted with Seam
Welding Head.

Resistance We”inq Machines

WELDING ARM LENGTHS

‘ MERITUS® Pedestal Spot Welders are fitted with
telescopic welding arms or stakes, normally adjustable
between 15 cm. to 60 c¢cm. working length, this
increases the maximum welding capacity of any parti-
cular size of machine. Longer arms can be supplied
when required.

Model A.S.40 A .z Autoforge Spot /Stitch/
Seam Welder.

SEAM WELDING

A special Seam Welding Head has been designed to fit
¢ MERITUS’ Standard Spot Welding Machines and
which converts them into Seam Welders suitable for
both longitudinal and circumferential seam welding
of mild and stainless steels up to a maximum of 2x1.5
mm. This enables the machines to be used for either
spot or seam welding,.

A Synchronous Electronic Timer and Ignitron Con-
tactor fitted with manual heat control is supplied with
machines intended for seam welding.
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WIRE WELDING

The < MERITUS’ range of Bench Type, Stand
Mounted, Foot Pedal Operated Machines have been
specially designed for use in the Wire Goods Industry,
for spot welding such articles as lamp shade frames,
bird cages, display stands, machine guards, racks
and trays, and wire goods of all types. These
machines are also suitable for spot welding small and
medium sized assemblies in steel sheet up to a maxi-
mum thickness of 2X 1.5 mm.

WIRE BUTT WELDING

Two types of Wire Butt Welding Machines are manu-
factured at present by ¢ MERITUS’. One operated
by hand and one by foot pedal. Both machines have
a welding range from 1.5mm. upto 7.5 mm. steei wire.
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The Pedal Operated Machines is designed for fast
production; the complete welding cycle, including
clamping the workpieces, is carried out by one stroke
of the foot pedal. This single action operation
considerably speeds up production.

The Hand Operated Machine is suitable for use
where speed is not so important.

‘MERITUS * also manufacture a special Butt Weld-
ing Attachments for use on * MERITUS’ Spot Weld-
ing Machines.

Full details of all * MERITUS’ Resistance
Welding Machines and accessories can be
obtained on application to the Company at
the above address.

‘. Complete Gas Producer Plants

1000000000

For further details please contact :

%" FOUNDRY & ENGINEERING WORKS

Gas Producers and

The Trade Representation of the
Hungarian People’s Republic
in India

18, Golf Link Area, New Delhi

The Trade Commission for the
Hungarian People’s Republic
In Bombay :
“Revills”, 45, New Cufte Parade,
Bombay-5
In Calcutta :
62, Gurusaday Road,
Calcutta-19

GABOR ARON

BUDAPEST 72, P.0.BOX 39
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B“ES"AMS’ New “anqe 0[ TI‘OIISIGI'IIIEI‘S

l""'l RESHAM Transformers Ltd, who are the
ii“:‘ largest independent manufacturers of trans-
Dnsasfl  formers in Great Britain, supply transformers
varying in size from a few milli V.A. to 5,000 K.V .A.

The Small Transformers Division, which is situated
at Hanworth Trading Estate, Feltham, Middlesex, is
concerned with transformers for electronic and light
engineering applications. Having gained Full Joint
Inter Services Type Approval to Humidity Class H.1
of RCS. 214 for all the ranges listed in RCL. 215 and
216, Gresham are specified by the Admiralty, Minis-
try of Aviation and the leading Radar and Electronic
Companies.

Research and development is continually proceeding
in the field of lighter and smaller transformers without
impairing the humidity requirements specified by RCS.
214. Asaresult of these developments, a lead has
been established in resin cast transformers for use with
airborne and other associated equipments,

Resin, of course, is an excellent insulator, and
permits internal clearances to be greatly reduced when
applied under carefully controlled conditions.  This
characteristic enables very high voltage transformers to
be greatly reduced in size when compared with their

A range of Gresham Transformers

conventional counterparts.  Unfortunately,  resin
possesses lower thermal conductivity, characteristics
than oil, but, where temperature rise is likely to cause
concern, Gresham utilise the extensive research carried
out on heat sinks and general heat dissipation
problems.

We shall be pleased to furnish more detailed infor-
mation about any of our products if readers so
desire.

—

Long-life Fume Extraction Fan

A fume extractor fan which is claimed to have a life
several times that of conventional metal fans, has been
developed by a U.K. firm.

Jt has also been specially designed to blend with
contemporary architecture of new hospitals, univer-
sities and Industrial premises where low silhouette,
modernistic lines are essential—an advantage over
ducting discharge connections and weather cowls
associated with industrial skylines. The range covers
six sizes—{rom 10 ins. to 25 ins. diameter.

The fans are made in P. V. C. (polyvinylchloride).
The use of metal has been restricted to stainless steel
holding down bolts. A feature of the design isa

special ventilation device which ensures that the motor
does not overheat during warm weather.

Installation is simple since the connection at the base
of the fan can be supplied to suit the customer’s duct-
ing. It also has low power consumption and is resis-
tant to chemical fumes, corrosive gases and bad
weather.

The company’s developments, which are attracting
increasing interest from oversea countries include a
range of tanks for use with most commercial acids and
alkalis. They are constructed »f mild steel lined with
polypropylene, combining strength with acid resis-
tance.
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liqlli(l Solid Separalions, NEW ““]I!“[Y[U]NI;

"IN order to meet a demand in a variety of industries

for a speedy and accurate method of separating
ul oOr classifying solids suspended in a liquid, a new
device known as the Hydrocyclone has been produced.
This is a wet centrifuge in the form of a cylindro-
conical vessel into which the liquid to be processed is
injected under pressure. The rapid rotary motion
which is imparted to the liquid produces a very high
centrifugal force, trequently of 15,000 G or more,
which forms two distinct vortices. The outer vortex
carries the heavier solids to a nozzle in the apex of
the instrument from which they are discharged together
with some liquid. The lighter solids are entrained in
the inner vortex to an axial overflow at the opposite end.

Owing to the very strong shearing forces also pro-
duced, the Hydrocyclone is effective even with pulps of
high solid concentration or plasticity. Its ability to
distinguish between granular particles and those which
settle by means of flocculation or other form of aggre-
gation, makes it particularly useful for cleaning such
difficult materials as fibrous pulps.

The Hydrocyclone is of simple construction
and consists of a body, normally of cast aluminium
or fabricated mild steel with a lining of special
abrasion  resistant  rubber.  The wupper part
contains the vortex finder and overflow and an easily
removable nozzle of solid rubber is fitted to the apex.
To provide maximum protection against abrasion,
which is intensified as the diameter lessens, the walls
of the nozzle increase inthickness towards the orifice.
Inthe smaller sized units the rubber body lining is
replaceable.

Under normal conditions the diameter of the Hydro-
cyclone selected for a particular application is dictated
by the fineness of separation required, the smaller the
diameter the finer the separation and this can be
controlled by varying the diameter of the three orifices
the smaller the diameter of the feed inlet and of the
overflow or vortex finder, the finer the separation
achieved. The apex nozzle controls the proportion of
feed volume rejected as underflow and consequently
determines its solid concentration. The fineness of
separation can also be increased by recycloning the
overflow and the sharpness, that is to say the efficiency
of separation, by recycloning the underflow. Two
other factors which affect the size of separation are
pressure, the increase (?f “{hlch usually produ.ces finer
separation and fegd dilution. Some separations are
however possible with pressure drops as low as 2 p.s.i.

often ohtainable hy gravity.

. The Hydrocyclone is produced in models with capa-
cities ranging from 4 to 1200 gallons per minute. For
fine separations at higher capacities batteries of Hydro-

3?00 mm. dia. Hydrocyclone.
Liquid Solid Separations Ltd.

cy.clones of 15 or 30 mm. diameter can be installed. In
suitable cases separations down to 5 microns are possible.

. This compact and efficient unit s being used exten-

sively in laboratory research and among its many
potential applications in various industries the following
can‘be mentioned :  degritting of cutting, grinding and
honmg fluids and of rolling mill cooling water, dewater-
ing of slurry, desliming of sand as \;/ell as degassing
deﬂocgula[ion and general classification and washing
operations.

The instrument described is manufactured by Liquid-
Solid  Separations Limited, 2 Anderson  Street
London, S. W. 3, England. ’
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Anclloraqe and preslressinq Teclmiques

in the Production of Prestressed Loncrefe

"o CELLENT physical properties of prestressed

.: concrete and successful development of its
mmal  technology have fostered its  world-wide
and made it become often the only possible solution of
the long span and high strength structures as well as

* of structures from which long life and durability in

exceedingly hard ambient conditions are required.
Graceful simplicity and slenderness of shape possible
in hitherto unheard-of spans and ideal prerequisites
for prefabrication created by this structural system—
all these advantages predestine prestressed concrete to
become first rate building materia! of the future.

Economy of prestressed concrete construction,
however, is influenced to a very large extent by the
mastering of the rudiments of its technology, the type
of work aids and particularly the type of anchoring
elements and prestressing machinery. On the basis of
our own experience and research as well as on the basis
of a careful study and analysis of progressive
methods of prestressing as reported in world technical
literature a new type of anchors and prestressing jack
was developed in the Czechoslovak Socialist Republic,
satisfying the most exacting requirements.

it

Fig. 1. A General plan of the prestressing post during
the execution of a prestressed concrete structure by the
cantilever method [corhellingland by stressing from the

upper face.

ANCHORS

Reinforcement intended for prestressing passes
through the structural elements in tendons cousisting
of 8to 24 dia. 7 mm or 5 to 48 dia. 4.5to 5 mm
wires. These tendons are fitted, prior to the beginning

of the placing of concrete, into thin-walled pipes or
convoluted, spirally wound and locked strip steel
tubing. In other cases the tendons are laid into
open ducts, left out on the outer face of structural
elements, after the hardening of concrete. Tendons
are also inserted into ducts created in the precast
structural elements in the process of its prefabrication
by means of bars of inflatable tubes, which are taken
out after the concrete of the element has set. In all
cases of post-tensioning the reinforcing tendons
must be secured, after having been tensioned, by
means of metallic conical anchors.

The anchors consist of a bearing plate provided
with a conical hole and a hardened steel cone the
surface of which is made rough by means of small,
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Fig. 2. Vernier scale of the cylinder
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peripheral  grooves, The bearing plate acts
simultaneously as a transferring element, transferring
the pressure from the anchor on to the concrete.

Conical steel anchors are very inexpensive,
perfectly safe and very easy to handle. For these
reason they have superseded all other types of
anchorages formerly used for the securing of
prestressed  reinforcement. They are made of
standard type, non-alloy steel and are applied to the
tendons either prior to the beginning of the placing
of concrete or immediately before the beginning of
prestressing.  Their use does not require any
adjustment of ends of tendon ducts, nor does
it impose any requirements on the tendons
themselves as  far as their length, alignment or
cleanliness of surface of their individual wires are
concerned.  Another advantage of this type of
anchors is the possibility of their utilization for the
securing of tendons containing any number of wires.
Their size and weight advantageous owing to low
investment costs are proportionate to the prestressing
force of the tendon, depending an the specific pressure
applied by the anchor on concrete. It is possible,
therefore, to use anchors of the same size and weight
for the securing of a short tendon as well as of
tendons several hundred metres long with the same
degree of safety and reliability. Due to their low
price it is advantageous almost in any case (o use
them on both ends of the prestressed structure,
tensioning the tendons from both sides, which
considerably reduces losses due to friction. All
anchorage units for anchoring forces of from 8 1o 100
tons per one tendon are currently manufactured,
often in large series,

So far more than 2 million anchors of this type
have been successfully utilized in Czechoslovakia.

The fitting of anchors is very simple. The bearing
plate is slipped on the end of the cable protruding
from the structural element, the wires are distributed
roughly uniformly along the perimeter of the conical
hole and secured by the cone stopper which is
inserted in between them and secured in position by a
mild tap of a hammer. This procedure is all that is
necessary to make the tendon ready for prestressing.

TYPE A12 AUTOMATIC PRESTRESSING JACK

The type Al2 automatic prestressing jack consists
of the jack proper and a motor-driven hydraulic pump
mutually interconnected with a single flexible hose.
The hose provides the prestressing jack proper with
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hydraulic pressure needed for the execution of all
operations involved in the process of prestressing and
anchoring. The pressure gauge built into the pump
mechanism cuts off automatically  the supply of
pressure oil the moment the prestressing force has

Fig. 3. Clamping of the Wires in the clamping jaws,

attained the required value. The jack, being
suspended above its centre of gravity on a suspension
spring, can be always automatically aligned with the
axis of the tendon under prestressing.

CLAMPING JAWS

One of the most important functional parts of ths
prestressing jack are the clamping jaws which clamp
the wires of the tendon during the whole prestressing
cycle.  The jaws are uniformly distributed around the
circumference of the jack cylinder, each jaw being
capable of accommodating one to four wires. Their
design guarantees alt wires being clamped simultaneously
and with perfect uniformity of pressure,

The jack can be aligned precisely with the axes of
the tendon immediately prior 10 the clamping of the
wires in the clamping jaws. This circumstance has a
considerable influence on the uniformity of stressing
of all wires of the tendon, particularly if the length
of the latter is small. The jaws clamp automatically
all wires the moment the motor of the pump is put
into operation.  Also the releass of the jaws on
termination of the prestressing cycle or whenever it js
necessary to readjust the position of the Jjack, is
carried out automatically and with utmost reliability.
For this reason the automatic prestressing jack s
particularly suitable for the continuous and speedy
prestressing of tendons however long they may be,

The notches  of the jaws are pressed  into
the wires solely by means ofin-pressing, without
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causing the slightest manual shifting of the wires
within the anchor, and always in a way ensuring the
staggering pattern of the notches in the clamped wire
(see Fig. 1-B). This “soft” clamping ensures that
the wires, which are under the highest stress directly
within  the clamping jaws, where the stipulated
prestressing force is increased by the friction of the
wires within the anchor and along the guiding surfaces
of the prestressing mechanism, would fail only when
ultimate strength has been reached.

Another advantage of this “soft™ clamping of
wires is the fact that the jaws are practically
unwearable and that even wires polluted with grease,
rust or evena layer of hardened concrete can be

clamped without fear and with parfect reliability.

INSERTION OF WIRES INTO THE
CLAMPING JAWS

When the hydraulic circuit of the prestressing jack
is not under pressure, the clamping jaws are always
open and ready for insertion of the necessary number
of wires (see Fig. 3).

The wires are secured against spontaneous falling-
out by means of a hook (see Fig. 3, left hand), the
positioning of which is, together with the insertion
of the prestressing jack on to the tendon, the only
manual operation required in the whole of the
prestressing cycle.  All other operations of the whole
cycle are executed by the pressure oil.

The pushing of a push-button of the pump motor
brings the pressure to the pressing rollers, by means
of which the prestressing jack moves along the
cylinder. A ring which bears on the rear faces of the
clamping jaws presses the latter into wedge-shaped

pressing-in of the cone anchor after the
f the prestressing stroke,

big. 4. 4
completiont 0
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grooves in the cylinder, thus clamping the wires
inserted into  the jaws. The pressure oil enters
simultaneously (mildly throttled) into the main cylinder
of the jack, thus executing the stressing stroke.
While performing this operation, the jack bears on the
anchor by means of separate ring which prevents
the jack from wezaring out through direct contact
with the hard anchor. The cone is pressed into the
conical hole in the bearing plate, the tendon having
been stressed, by means of letting the pressure oil
flow from the main cylinder into the pressing-in
hydraulic system situated within the niston of the jack.
This operation is carried out as a part of the operating
cycle of the pump by means of releasing a valve in
the front part of the jack (see Fig. 2).

. After the cone has been pressed-in, the clamping
jaws of the jack automatically open, releasing the
ereS.WhiCh spontaneously fall out on disengaging the
ﬂécurlng hooks (see Fig. 3). At the sumevlime the
piston is automatically pushed into the cylinder of
the jack. The prestressing cycle is terminated by
retracting the prestressing juck from the stressed cable.

The sgrvicing of the automatic prestressing jack is
very  simple and quick. The jack operates in
difficult site conditions, in dusty or humid atmos-
phere without any failure and guarantees perfectly
uniform stressing of all the wires in the tendon.
The only tool needed in the operation of the jack is
one square wrench needed for the release of the
valves.  All motion operations of the jack concerned
with the = prestcessing and anchoring  are  fully
a.utomatic, this being achieved by means of a really
simple hydraulic system with a minimum number of
packing sleeves,

Fig. 5. General plan of the prestressing post using the type
M 100 prestressing jack for pressure of up to 100 tows,

September 1961

The piston of the jack, which protrudes from the
cylinder during the stressing operation, is provided
along the whole length of its stroke with a trans-
versely grooved centimeter scale with the respective
figures (see Fig. 2) which serves as a simple means of
control of the elongation of the stressed wires. The
readings can be made with an accuracy of 0.5 mm,
the scale being interpolated with a slanting vernier
scale with divisions of 2 mm.

SCOPE OF APPLICATION

For the stressing jobs within the range of from 8 to
100 tons carried out on the tendons consisting of 6 to
48 wires of 4—8 mm in diameter two sizes of the
described prestressing jack are used, which are
functionally entirely identical. The motor driven pump
is the same in both cases, its weight including the
pressure oil contents of 20 litres being 55 kg.

The smaller size D 100 jack can be used for the
stressing pressures of up to 50 tons and for tendons
consisting of no more than 24 wires. The weight of the
jack is 130 kg, the speed of the stressing stroke being
8 ¢cm per min., that of the return stroke 14 cm per
min. and 10 cm per min.  The length of 1he working
stroke is 37 cm; the stroke can be repeated conti-
nuously any number of times to stress graduoally
even the longest tendons. The minimum length of the

jack is 1,000 mm.
OPERATION AND OUTPUT

The automatic prestressing jack is operated by one
man only, The output of the jack can be best
illustrated by the following figures:

1. The whole prestressing cycle from the
insertion of the jack on to the tendon 1o
its removal from the stressed tendon
consisting of 12 dia. 7 mm wires 45 m
long takes 9 min. 30 sec.

2. The tendon 180 m long consisting of (2 dia,
7 mm wires considerably sagging due to
their length was stressed in eight strokes
of the jack, the whole operation taking
I hour 10 min. Operation of the jack on
sites, stressing of large steuctures from
their front or from above as well as
transverse stressing of tendons can be
considerably  facilitated by a mobile
handiing frame (see Fig. [A), which has
proved very well on our sites. The
frame can be disassembled into two-dimea-
sional parts, its total weight being 45 kg.
The jack is provided with a removable
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Fig. 6. Anchors for tendons for various prestressing
forces ranging from 8 to 100 1ons.

two-wheel tvre undercarriage on which it
can be easily transported about the site,
Mounted on this undercarriage and {astened
to it properly the jack can he also stored
and safely transported from site to site.

The use of reliable steel anchors considerably
simplifies the technology of prestressed concrete on
the site as well as in the manufacture of precast
concrete units.  The assembly of the moulds and the
adjustment of the prestressing reinforcement prior to
concreting are easy and quick operations.

The stressing of tendons by means of the A [2
antomatic prestressing jack ensures a high productivity
of work and perfect transfer of the prestressing
force. The description shows clearly that the type A
12 prestressing jack, with its advantages, particularly
its easy handling and speedy operation, is a truly
revolutionary  achievement in the field of the
technology of prestressed concrete:; its use contri-
buting in no small measure to considerable reduction
of costs and improvement of quality of the
prestressed concrete construction.
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Manulacture of S““"A Diesel Enqines

History, present state and prospects of

development of Czechoslovak diesel engines

By A Special Correspondent

‘ll“"’ ORE than sixty years ago Rudolph Diesel

designed the first ignition constant-pressure
.l“l.. combustion engine and thus opened new
prospects of development of internal combustion
engines. They are now one of the most often used
power units due to their simplicity and universal
applicability. Due to their economic importance they
have also been systematically developed, growing into
an important branch of the engineering of the indus-
trially well developed countries and becoming a no
less important item on the world markets.

The history of manufacture of oil engines in Czecho-
slovakia is connected directly with the origin of their
design.  Their industrial production was started as
long ago as 1910, when a mechanical workshop was
added to the foundry of the Czechoslovak Oil Engine
Works in Prague-Smichov of today. In this work-
shop, in addition to the manufacture of steam engines,
compressors, air pumps and road rollers, the manu-
facture of oil engines has also developed. Simula-
neously the development of the manufacture of the
diesel engines in the second big Prague factory—CKD
Sokolovo—of today, has been started.

In the period between the two World Wars the
Czechoslovak  manufacturers attained remarkable
technical and business results on the world market.
Tumultuous development in this field occurred,
however, only after 1945 when the manufacture of oii
engines was reorganized and based firmly upon exten-
sive planned development and research. The manu-
facture of oil engines in Czechoslovakia became
primarily an export branch, as is proved by the fact
that more than 70°, of the manufactured oil engines
and oil engine sets were exported in 1959 and the limit
of 1 million HP attained. The Czechoslovak industry
manufacturing oil engines thus became the 4th biggest
exporter of diesel engines in the world.

The association of factories manufacturing diesel

engines Skoda has at present a very wide manufactur-
ing and export programme comprising both small units
up to an output of 150 HP and medium high—and
low-speed units, as well as big engines. The common
features of these machines are their up-to-day design,
simple servicing and maintenance, efficiency and
operability under the heaviest operating and climatic
conditions,

The important milestone in the manufacture of small
Skoda diesel engines were the years 1935—36 when the
production of the Skoda S 110 four-stroke engine of

A Modecl of Skoda Diesel Engine.

the works’ own design was started. These engines
were of very suitable and modern design, so that after
the designing carried out after World War Il they are
still important and considerably exported types in the
production programme of the Czechoslovak Oil Engine
Works. In their endeavour to keep abreast of the
foremost world manufacturers of these engines Czecho-
slovak designers started from the S 110 series to deve-
lop typified stationary and marine units of a low
output. The two-stroke operating method was applied
as the most suitable solution to obtain a high specific
output, low weight and simple design simultaneously
with high operating reliability and low maintenance
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requirements., Thus the Skoda D 110 series of
universal two-stroke engines was developed in which
the possibility of typification and the section-type
principle are used to the full. These engines can be
of both water cooled or air cooled design. Tvpe D
110 engines have attained the highest world standard
with their conception, design, technical and weight
parameters and unpretentions servicing and mainte-
nance. The results obtained in the development of air
cooled multiple-cylinder, two-stroke engines represent
a special technical success of the Czechoslovak
engineering industry.

In the thirties the design development of our own
type of a large high-speed Skoda engine for railcars was
also started. Thus in 193] the type R 215 vertical six-
cylinder in-line diesel engine was produced fitted, in
addition to an efficient oil system governor, also with
a safety governor as a precaution against runaway
speed of the engine. From this type was derived the
high-speed six-cylinder engine, type 6 R 230, with an
output of 400 HP at 1000 r.p.m., used in the years
1933—1935 for the *“ Blue Arrow ™ railcars. These
machines are still in reliable service on the Czecho-
slovak railways.

After World War II this well proved diesel engine
was redesigned and made suitable for stationary
purposes. As an eight-cylinder engine of an output of
500 HP at 900 r.p.m. it was supplied in large numbers
for use with earth drilling sets.

In 1935 the production of one of the most important
types of the Skoda S 160 diesel engines with direct fuel
injection into the cylinder was started. This engine
series was also gradually modernized according to
operating experience and results of development work,
an output of 30 HP per cylinder at 1000 r.p.m. being
achieved, which is a specific output higher by 509, as
compared with the original design.

The manufacture of Jow speed diesel engines of
medium outputs was started in Czechoslovakia in
1927 —~28. During the years 1935—1937 design work
on the extensive SL 160, SL 275 and SL 350 series was
started, which have been constantly improved in an
endeavour for systematic development, and belong in
the current programme of the Czechoslovak oil engine
industry among the most frequently manufactured and
exported types. As far as their outputs are concerned
they cover a very important section of the world
markets and form the main items of supply of the
Czechoslovak oil engine industry for the purpose of
shipping and power requirements. In co-operation
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with the First Brno Engineering Works low-pressure
super-charging has been successfully coped with and an
entire typified series of superchargers developed.

Considerable attention has been paid to the overall
modernizing of the SL 160 series, particularly from the
view-point of increasing the operating reliability upto
1000 r.p.m., improving the economic manufacturing
and fuel consumption indices and creating conditions
for supercharging. Introduction of this constructional
work into the manufacturing programme and the 409,
increase of output of the six-cylinder type by super-
charging secured already in 1958 an increase of the
technical standard of these engines. First of all was
the reduction of their specific weight by 30 to
50%. An important step in modernization of the
manufacturing programme of this output was the
development of the new typified series of the D 160
two-stroke diesel engines. This series is to be gra-
dually fitted with super chargers in order to increase its
output by 30 to 509, and to replace the existing R 140
and SL 160 series.

In the case of the SL 275 and SL 350 series funda-
mental redesign and modernization have been started,
incorporating several view poiats, viz. increased
universa) applicability, improved torque spectrum with
eight-cylinder units, adaptation of the design for

A View of the World-famous Skoda Diesel Engine.

medium-—and high-pressure supercharging complying
with the requirement of Lloyd Registers and buyers,
and reduction of weight per rating unit. With the
SL 275 series, in addition to other improvements, the
speed will be inereased from 500 r.p.m. to at least 600
r.p.m. In both series the introduction of nine-
cylinder units is a new feature.  Full attention is paid
to the finishing stages of these units both from the
theoretical viewpoint of the reliable torque spectrum
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and from the technological point of view of the manu-
facture of the crankshaft with an uneven number of
throws. After finishing this reconstruction the output
limit of the Czechoslovak marine and industrial dieset
engines wiil have to be shifted to the zone of 2000

H'P.

The design of the big Skoda diesel engines was made
clear in 1930—33, when two series of the Skoda S 390
and S 425 four-stroke diesel engines fitted with a
mechanical type of governor, a cast iron crank case
and direct fuel injection into the cylinder through a
partly opened nozzle of own production were manu-
factured. Just before 1935 the design of the well
known S 525 engine was prepared. Its development,
however, was accomplished only after the wir and the
first unit of six-cylinder design of an output of 1500
HP, was supplied in 1947. It was manufactured up
to 1951 and intended for the drive of big electric
generators and irrigation pump sets. It proved well in
operation and attained remarkable efficiency—up to
30,000 operating hours up to the first overhaul. Simul-
taneously further consequent development of the well-
proved diesel engines SL 525 was started. This deve-
lopment work will shift at the end of 1961 the output
limit of the Czechoslovak digsel engines up to the zone

of 4000 HP.

In addition to the oil engines which have been
manufactured in large numbers, development work of
considerable importance has been carried out also with
some important testing units. Some resuits of the
design work of Czechoslovak Skoda diesel engines have
assisted not only in the creation of the good reputation
of these machines on many world markets, but also in
the solution of important questions pertaining to the
manufacture and design of diesel engines all over the
world. This work concerns new types of combustion
chamber and open spaces, rely upon original theoretic
studies and enable the operation of Skoda diesel
engines in a very wide field of climatic conditions,
while maintaining high economy and operating reli-

ability. Then there is a number of problems in the
field of dynamics, elasticity and strength of the piston
machines which have enabled not only solving by an
original method of the complicated questions of the
crank mechanism of high-speed piston engines with a
largg number of cylinders according to a highly pre-
IC[.III.OIIS experimental technique, but produced also an
original design which has found application also in
related branches. Last but not least there js also the
solution of questions of the modern measuring
technique enabling deep insight into problems of the
combustion process, scavenging, mixture forming
etc. and enabling attainment of the peak technical’
parameters in engine development,

Another Model of Skoda Diesel Engine.

The mastering of these problems has required fully
developed co-operation of all research, designing and
technological components of this huge field of the
Czechoslovak  engineering industry which has been
unified in the Czechoslovak Oil Engine Works in
Prague. This newly Organized trust of factories with
Its own research institute can fully guarantee that
Czechoslovak Skoda diesel engines will maintain their
excellent position based upon a tradition of fifty years’
standing.

100,000 KW THERMAL POWER TURBINE BEING ASSEMBLED

The Urals Turbine Motor Works began assembling parts of the Soviet Union’s biggest thermal po
turbine of 100,000 kilowatts. Besides generating electric power, this unit will be able to provide Withp hWel;
a town of more than 100,000 people. The turbine is intended for one of the residential areas of Moscow ea

At the same time the works’ designers have begun work on blue-prints for a 250 000 kilowatt th ]
power turbine. This unit will be able to provide heat to a town of up to a quarter of a million people‘ erma
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RSE OF THE FORR LIFT TRUCH

By Ray G. Cook

[LANSING BAGNALL L.TD.

"IN the last 15 years the cry to industry has been for
a greater and quicker production, while at the
ol same time industry has been faced with the
problems of ever-diminishing space. It is in these
conditions that the fork lift truck has made its name.

It is essentially a modern truck, and in its com-
paratively short existence it has completely changed
handling methods in industrial and commercial organi-
sations.

Fork Mlft trucks are made in an enormously large
range of shapes and sizes, with lifting capacities of
anything between half a ton and 50 tons. Generally
these trucks can be divided into two basic types —
those powered by an internal combustion engine and
those propelled by battery electric power. Each of
these types can then be sub-divided down into many
different classes. There are pedestrian controlled fork
lift trucks, seated rider operated models and those
operated by a standing rider; and these operators
can be side or front facing. But they all have one
thing in common, namely, to do away with manual
lifting, and to work in narrow aisles at high yet safe
speeds. Although there are so many capacities of fork
trucks almost 80 per cent of them in this country have
a maximum load of two tons.

IMPORTANT FEATURES

Fork trucks have to be extremely manoeuvrable, and
another important feature is that due to their infinitely
variable speed control they are able to *“inch” for-
ward or backward when working in confined aisles.
The reduction of aisle widths has been one way in
which industry has been able to utilise to maximum
existing floor storage space.

This has led to yet another development — the fork
reach truck, which will work in aisles of six feet,
This type of truck carries its load within its wheelbase,
and many organisations have found that by using this
model they have been able to increase their storage
space by as much as 30 per cent. Present trends
indicate that the rate of lift speeds are increasing on

reach trucks to make them an even more economic
proposition,

AN ECONOMICAL PROPOSITION

With present day floor rental at between £ 2. 10s. 0d
and £3 per square foot a reach truck will recover its

original cost in saved space within 18 months to two
years.

Another development from the basic fork truck has
been the designing of a model for use in deep-freeze cold
stores. Here the basic requirement was that the truck
ha'd to be operated under both continuous and inter-
mittent temperatures down to minus 20° F.

To do this a battery electric truck has been equipped
with special oils and lubricants, whilst batteries
hydraulics, switehgear, insulation and operator com-’
fort have all received special attention. This truck
was the result of months of research and development
and prolonged working tests and trials in special
experimental refrigeration establishments.

The latest innovation is the triple lift system, which
when combined with the reach truck chassis not onl):
saves useful floor area but utilises headroom. Instead
of stacking 10 a height of only 14 f1., 20 ft. can be

1
i
3
|
i

The dual purpose Rapide 3000 at work on uneven ground
in a steel yard.
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managed quite easily, yet the truck, in its collapsed
position, can still pass through normal doorway
heights.

Basically, the handling of loaded pallets was the fork
truck’s function although other loads which could not
be handled before are now handled with various
attachments, e. g. paper reels can be handled by the
hydraulically operated rotating roll clamp attachment ;
carpets can be handled by boom attachments ; cartons
can be handled by hydraulically operated carton
clamps.

The use of these and many attachments eiiminates
the need for pallets and reduces overall heights of
stacks, besides saving on expenditure. The forks are
part of the basic equipment, but these varied attach-
ments are gradually taking their place.

RESPECTIVE MERITS

In this article it is only possible to give a few brief
glimpses of the scope of materials handling with
fork trucks. Each branch of the industry has many
facets and problems.  One such problem is the choice
between battery electric and internal combustion
engine powered vehicles. Obviously these cannot be
dealt with fully. However, in a brief outline of their
respective merits, it can be said that most of the fork
Jift trucks produced in this country are battery electric
powered. One of the great advantages of this form of
propulsion is its economical running. After an eight
hour shift the batteries are re-charged at a cost of only
a few pence, and due to the reduced number of
moving parts (in comparison with I. C.) maintenance
costs are greatly reduced. The disadvantage met with
internal combustion engine powered vehicles is that
their exhaust gases contain carbon monoxide. This
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eliminates their use inside factories and warehouses,
and also near foodstuffs or easily contaminable com-
modities such as tobacco. The battery electric vehicle
is ideally suited to this type of work and can be used
inside or outside.

Until a year ago the great advantage the internal
combustion engine models, powered by petrol, diesel
or L. P. gas, had over battery electric models was their
greater speed. They normally travel at up to 13 m.p.h.
while the battery electric models were only capable of
around six miles an hour.

HIGH SPEED MODEL

But now one British firm has produced a battery
electric fork truck which is also capable of working at
up to 13 m. p. h. This high speed model has ail the
other advantages of battery electric propulsion in its
economy and fumeless operation, and so has revolu-
tionised the materials handling industry. There is no
doubt at all, however, that whatever type of truck is
used, benefits accrue in large measure.

The list of users of fork lift trucks is staggering. It
includes such industries as brick making, bottling,
chemical, canning, cosmetics, confectionery, paper,
pharmaceutical, food, timber, tobacco, milk and
motor car manufacturers. Indeed, the list is so great
that it is impossible to include all its branches.

This then is the fork truck. Capable of handling
any commodity, capable of stacking to heights of over
20 ft. and with lift speeds varying between 25 and 80
ft. per minute according to its particular application.
Capable of saving space, reducing manual strain to nil,
and of reducing costs yet at the same time increasing
efficiency and output.

Computer Excels Engineers in Designing Chemical Plant

An electronic computer has designed a chemical
plant for the Shell Oil Company in the United States
more rapidly and efficiently than a team of experienced
engineers, the company reports. The plant will
produce ethylene oxide, a chemical used in making
antifreeze for automobile engines.

The plant, which is now being built in Emeryville,
California, will cost about $ 500,000 less than a design
made by engineers and will cut production costs of
ethylene oxide by five to ten per cent, it is expected.

To enable the computer to produce its design, it

was given the basic chemicals and the chemical reac-
tions needed, plus such variables as cost, temperature
and pressure requirements, safety factors, and air
pollution limits. The machine then ran through 16,000
possible factory designs and selected the design that
would produce the largest amount of antifreeze at the
lowest cost. This procedure was completed in 16 hours.

On the other hand, a team of engineers worked for
a year to prepare three alternate designs for the plant.
But their best design was not as good as the one made
by the computer, the company says.
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New Lreation of the Leiss W0rlts

in Iena, berman Democratic nepulllic

By A Special Technical Correspondent

STEREOMETROGRAPH (Fig. 1)

MUMIHE Stereometrograph is a new creation of the
|I| " Zeiss-works in Jena. It serves for the stereo-

s scopic evaluation of air-photographs, parti-
cularly at medium and larger scales. According to the
instrument’s purpose, the mass production of maps,
only single-model evaluations are possible. In order
to keep the price moderate devices for opto-mechanical

single piece each, common guides for both X
and b, as well as for z and b, movements.

Extraordinarily rigid construction ensuring high
precision.

The relative orientation of the images is made an
easy operation by the b, and b, adjustment-
facilities,
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used for taking the photograms, same are
automatically decentered by a special device
(affinitive plotting). This facilitates the evalua-
tion of photograms taken with super wide-angle
lenses.

Transmitted—and incident-light illumination of the
drawing-table for tracing on transparent and
non-transparent material.
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COORDIMETER

The Coordimeter (Fig. 3)a new development of the
Zeiss-works in Jena, is a sequence-controlled auto-

matic recording and computing unit for photogram-
metric evaluating instruments.

Fig. 4 gives a schematic representation of the
machine which can be connected to the stereoscopic
plotters Stereoplanigraph, Stereometrograph, Stereo-
autograph, and to the Coordinatograph. The Coordi-
meter serves for the digital indication, recording, and
arithmetic data processing of the measuring values.
Results may be obtained as text in clear or on punched
tape. Direct connection to tape punchers is possible.
Seven fixed programmes permit of the following
calculating operations :

(a) Recording of machine coordinates

aerotriangulation have been dispensed with. (b) Coordinate transformations

Synchro-transmitters effect the transmission of

movements from the hand- the measur- ) )
ing spindles (:md zotiz:girz\}::d;[:(ions of the (d) Calculation of the relative and absolute

drawing table. By this arrangement a high Fig. 3. Coordimeter. orientation corrections.
transmission-accuracy as well as a free-choice
in placing the drawing-table are ensured.

{c) Area calculations

1
. s ]
The electro-mechanical recording and computing _
instrument Coordimeter can be connected to >
the instrument, -
Stepless setting of the calibrated focal lengths "
within the range from 95 mm. to 215 mm., 2
photographs up to the size of 23x23 mm. can D
be evaluated and the projection range lies 3 4 5 6
between z =12
Fig. 1. Stereometrograph. 0 > and 310 mm.
7 . 8
The Stereometrograph is a stereoscopic mapping W I
instrument with purely mechanical projection and 9
frontal viewing of the picture, \ . /wx -
Fig. 2 shows a schematic diagram of the instrument. ‘*’13/
As compared with similar instruments of other make 10
- . istics are :
its apparent characteris : P .
. - » P -—7/
The self-contained shape providing protection /

against dust and injuries. y 11 e 4
1. Connection to the Plotter 7. Keyboard H. 11 13. Converter ' .
A neat and convenient grouping of all manipula- 2 Synchro-recorder 8. Keyboard H. I " RecordngMechamsm with Control bar
tive elements on a front-plate within easy reach 3. Point Counter 9, Stomge Drum l15. gonstax:} ’rll_l)m.
ator Fig. 2. Stereometrograph 4, Z-Counter 10. Programme Control 6. Computing nit
of the opert™ - Brapn 5. X-Counter 11, Control Desk 17, Storage Mechanism
(». Y-Counter 12. Tape Punch 18, Computer

Rectangular guidance  of the image-carriages,
«

o When plotting with a calibrated focal length
gpring-b‘dli‘“ced precision-guides made of one

different from that of the aerial survey camera
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For operations like i
« ! co F d 1
e e C orjfndle transformations and of machine coordinates
dependent Cak:u]a[ingoor ul?cler can also be used as transformations for on take's © seconds, coordinate
machine. is c i ¢ pol '
e. In this case input seconds inclusive of input o‘r)snt[l' ke about 0—60
etting, respectively.

of the original values is manually effected on the ke

board.. With the unit connected to a plotter '(hz
measuring values are automatically fed in by mea’ns of
mechanical transmission counters. Synchro-transmitters
transfﬁ:r the rotations of the measu;ing spindle to the
countnpg mechanisms. After a brief adjustmeat of the
recording disks, the measuring values are stored
through the closing of a contact, called up ~inthe

Apz i
cons[;):rt from the variable original values up to 6
o ranl ones can be set and processed. Changing the
P ”f];e cr;ler(?le.ns Ieff«:cted by exchanging one control bar
_ rical type-writer and one : i
in the control unit. programme cylinder

proper lime sequence b -me ice

requence control (Fig. 5), recyor::d e:)ectro mcchan!cal As compared with similar other recordi i

ype-writer and, if need be, further y an electrical make claims to include the data proccssilng units our

o lating unit works e!ect,ro-mech' .p'rocessed. The to fixed programmes shaped to special ng a_Ccordmg
e g speed i -me anically, therefore, Individual wishes as to modi pecta _reduirements.

the calcu ‘ g speed is comparatively low but abso- grammes or th modifications of the pro-

lutely sufficient for these purposes. A single recording (apes can be ealSi;:y Zequeln.c?i of words on the punched

omplied with.

TAKING OIL-WELLS SIX MILES DOWN
Trials are now nearing completion of equi i
quipment for taking Soviet oil-wells 6 i
} miles down into the bowels
s of the earth—the

deepest hOlCS ever yet drilled,
DifCC(O N. imofeyev of the Soviet Drillin carc i allo es d d f h
. I ] g Research Institute says that th g y pp evelope or € projec
r . k e light ¢ S j
nly a tht d Of the welght of steel, th have a considerable reserve of stlength all'lld al; more hl t \ \Vt
T eat resistant. A ne

are 0
as also been developed.

heat-resistant cement h

Imagine 4 world without

Can you imagine how poof the
world would be without salt?
Your food would lose its savour:

there would be no paper to
write on: no leather for shoes:
no glass to replace the broken

window panes; no medicine
for the aling.

In olden days man used common

salt as an article of currency and

commerce, but the scientists of
today have turned it to richer and
more varied uses. Out of it they
produce such basic heavy chemicals as
¢ soda, bicarbonate of soda,

soda ash, causti
hing powder.

magnesium chloride and bleac
These chemicals are used in the manufacture
{eather, glass, soap, textiles, phar-

of paper,
er yseful commodities.

maceuticals, and oth
From the boundless sea as its ore mine,
Tata Chemicals recover salt and other
marine products to convert them

into alkalis and heavy chemicals

so essential to Indian

industry.

Tata Chemicals Ltd

BOMBAY HOUSE, BRUCE STREET, BOMBAY |,
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COVENTRY CLIMAX —An laternational “epulalion in

"lree Splneres ol In(lush:y

By A Special Technical Correspondent

‘llll"' OST firms are proud if they build up an

international  reputation  for a  single
..IIII.. product. Coventry Climax Engines Ltd.
of Coventry, England, can therefore have justifiable
pride in the fact that its name is internationally known
in three separate areas of industrial endeavour. The
Company’s ¢ Godiva’ portable and trailer fire pumps
have been standardised on by British and foreign
Governments for nearly 25 years for Civil Defence and

fire fighting purposes ; Coventry Climax fork lift
trucks—the first to be produced in Britain—have
speeded up materials handling ever since, particularly in
British Commonwealth and European markets; and
the Coventry Climax car racing engine has powered
British cars to world racing championship successes
for the last two years in succession.

Coventry Climax products are backed by nearly

‘The Coventry Climax F.W_P. Fire Pump which is used by all Fire services in Great Britain, Engines based on
the design of the engine powering this pump were successful in powering many sports cars to racing successes.
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The Coventry Climax F.P.F. 2} litre racing engine which powered British cars to the World Motor Racing
Championship in 1959 and 1960.
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60 years of engineering experience. It was in 1903 the
Mr. H. Pelham Lee founded the Company, setting up
a small factory in Coventry for the production of
petrol engines for motor cars. These engines became
extremely popular and, during the next 30 years,
Coventry Climax engines were incorporated in many
weli-known makes of British cars.

The good quality of the engines he manufactured
made Mr. Lee look round for fresh applications for
his well proven units. Ia 1937 ke decided to
commence manufacture of trailer fire pumps
incorporating Coventry Climax petrol engines. These
pumps proved to be exceedingly compact and mobile
units and resulted in Coventry Climax obtaining a
large order from the British Government, who adopted
the pump as standard equipment for the British Army
and Air Force. Tens of thousands of these pumps
were supplied to the British Fire Service and to Army
and Air Force units during World War (.

After the end of the war, the world potential for
mechanical handling equipment led Coventry Climax
to be the first British Company to commence manu-
facture of fork lft trucks—once again incorporating
the well-known Coventry Climax engine. In 1946
British Government requirements resulted in exhaustive
Government testing of British and foreign fork hft
trucks which were thea available and, in the face of
considerable competition, Coventry Climax once again
proved the quality of their engineering by obtaining a
large British Government contract for fork lift
teucks. This resulted in the British Government
standardising on Coventry Climax fork trucks from
1946 up to the present day.

Coventry Climax trucks are now a familiar feature
of the industrial scene in Britain and in many countries
throughout the world, and they have been
standardised on by innumerable large organisations
whose names are a household word. The Ford Motor
Company are typical of leading users who continue
to specify Coventry Ctimax fork trucks for many of
their mechanical handling requirements in England
and in other overseas factories.

[n 1950 Coveatcy Climax commenced the manu-
facture of a range of fire pumps, resulting from a
British  Goverament specification  covering their
requirements under the new Civit Defence scheme.
This specification called for alightweight portable
pump, capable of a high performance but light
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enough to becarried by two men. Coventry Climax
met the Government requirement by producing the
F. W. P. pump, which weighed only 365 b, fully
fuelled (166 kg.), but was capable of pumpinga
minimum of 300 g. p. m. ({350 litres per minute)
al 100 p.s.i. (7 atmospheres). Once again, in the
face of considerable competition, this new ¢ Godiva’
pump gained the approval of the British Government
and the F.W.P. became the standard unit for
fire fighting under the British Civil Defence scheme.
Fire Services all over Britain soon adopted the new
pump and today the F. W.P. is standard equipment
for Fire Services in Britain and in many other
counltries.

In recent years Coventry Climax have developed an
even lighter form of portable pump, resulting in the
new F.W.M.P. pump which has recently been
introduced and which is believed to be the most
powerful portable fire pump in existence for its size
and weight. This pump delivers 2 minimum of 250
g. p. m. (1125 litres per minute at a pressure of {00
p.s.i. (7 atmospheres). It weighs only 2201b. dry
(100 kg.) and its size is only 307 X 20" X 23" (76 cm.
X Sl cm. X 60 cm.).

Meanwhile the F. W. P, pump has attracted the
interest of concerns engaged in racing car manufac-
ture. The F. W. engine which powered this pump
combined high power with light weight and compact
proportions, which made it a unit of considerable
potential for the motor racing track. Coventry
Climax responded to this interest by develeping this
single overhead camshaft F. W. engine into an engine
known as the F.W. A, which had an increased
capacity of 1100 cc. The new engine was successful in
its first race in 1954 and in 1955 Coventry Climax
produced a number of F. W. A. engines which gained
successes in practically all the Sports Car events for
which they were entered.

Later Coventry Climax produced a 2} litre twin
overhead camshaft engine which ultimately led them
to supremacy in world Grand Prix motor racing
events. This engine (the F. P. F. model) developed
239 b, h, p. at 6750 1. p. m. and, fitted 1o the Cooper
racing car, won the World Motor Racing Champion-
ship for Great Britain in 1959 and again in 1960,
The 1960 season was one of unbelievable success for
the Coventry Climax power unit—for this F, P. F.
engine won every Grand Prix race for which it was
entered during the year.

ety
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TESTING INSTRUMENTS FOR THE TEXTILE INDUSTRY

Literary Department — Veb Cail Zeiss, Jena, G.D.R.

L)
“::‘ OR material inspection and quality control of

, finishing processes in the textile industry, the
,." following instruments are of particular import-
ance: some special types of microscopes, optical
measuring instruments and technical precision measur-
ing instruments, Below we list those which can be
applied to particular advantage.

With the projection  microscape Lanameter ™,
diameters of animal, vegetable and synthetic fibres of
any kind can be measured and in suitable preparations
fibre sections evaluated as to their shape and size. For
measuring the degree of fincaess of wool, as well as
of other fibres or, in microscopic work for fibre
technicians, the Zeiss-Jena Lanameter in its new and
improved design has become indispensable and enjoys
general preference.  Salient points of the new Lana-
meter are : the fixed ground glass plate with graticule
at eye-level, low-positioned specimen stage situated in

Lanameter

the observer’s field of vision, special object traverser
with adjustable locks for systematic exploration of the
specimens, displacement of slide and rotation of the
fibre in its measuring position by the same left-hand
pinion head, thus leaving the right hand free for facus-

Measuring Microscope

ing and writing, attachable light shield for work in
non-datkened rooms. The new Lanameter in a metal
casing with fixed projection screen, with upright
microscope together with rotary and adjustable speci-
men stage, with ilumination equipment and the cylin-
drical light hood can be placed on to any normal
working table.

By means of the measuring graduations arranged
crosswise on the projeciion screen, and with the
standard magnification of 500 : 1 object particles of 2
to 200 u diameter can be measured.
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Stereo-Microscope SM XX

For stereo-microscopic research work and investi-
gations of all kinds in workshops and laboratories of
the textile industry, the Stereo-Microscope SM XX of
VEB CARL ZEISS JENA is universally used. The
optical equipment of this mstrumc.'n.t provides natural
images of large, even ﬁc@q of' vision up to 44 mm.
diameter in excellent reliel with the result 1hat.even
af[er.pmlo“ged work tht? eyes do not become strained.
The 100 mm. working distance remains unch'anged for
all magnifications from 4 to I10 times, which can be
very simply adjusted by Furnlng a .conl'rol knob w.nhout
anv complicated and time Wwasling mterchan-gm.g of
pai.red objectives. The eyepiece tubes of the |r.1clmed
binocular body can be adjusted .Io observers® intero-
cular distance. which'alway.s remains Cor.wergent. The
exit pupil of the inclined binocular tube is s0 computed
that speclle‘C wear can carry out observations comfort-
ably without having 0 remove ”.]e specta;ies. While

Stereo-Microscope SM XX Is primarily - used for
) in incident light, it can also be easily
for investigation of specimens in trans-
both methods of illumination.

the
observations
supplemented
mitted light of for

As a microscope for the inspection of fabrics in the
texliie ihdustry the Measuring Microscope with hori-

zontal measuring Stage adjustment s used in work-

Leukometer

shops and testrooms. The horse-shoe shapad base of
the microscope can also be placed directly on to the
area to be tested, after removing the stage support and
the stage as well as the hinged mirror.

The Zeiss Leucometer is used for testing celluloss
specimens, for the quantitative control of bleaching or
washing processes in the staple fibre and textile indus-
try. By means of this instrument differences in reflec-
tton which can no longer bs reliably determined with
a visual photometer can be exactly measured. This is
of particular importance where slight differences in
reflection of materials which may still be classified as
“white” are to be understood. The photoelectric
arrangement  of the Leucometer permits even an
inexperienced observer to read the overall reflection
from the spscimen on the mz=asuring drum only a few
seconds after insertion of the specimen, the measured
result being independent of the structure and orienta-
tion of the specimen surface. By measuring with
coloured filters the subjective estimation of non-neutral
specimens can also be measured with the Leucometer.
The light intensity reflected from all sides of the
specimen is compared with a light beam of variable
but measured intensity from the same light source.
Two photoelectric cells serve as radiation receivers, the
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current in the compensating circuit operating a single
filament electrometer used as a suppressed zero instru-
ment. Some of the special advantages of this instru-
ment are the following: percentage reflection value
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immediately readable on the graduated drum, gradua-
tion of the measuring drum 0.19, reproducibility
up to = 0.01%, horizontal position of specimen when
measuring over various spectral ranges.

New College of Engineering and Technology in Delhi

The College of Engineering & Technology, open'ed
in New Delhi on August 17, is one of the major
Indian training establishments being assisted by British
aid under the Technical Co-operation Scheme of the

Colombo Plan.

The United Kingdom Government will prO\./ide 10 or
more professors and two workshop supervisors for a

period of five years.

Equipment is being provided to the exlent.of
£ 250,000, supply being organized by co-operation
between the Federation of British Industrie.s and four
professional institutions in the United ngdom (th'e
Institutions, respectively, of Civil, Mechanical, Electri-
cal, and Chemical Engineers). The .Governmcr.n of
India is providing the bulk of the teaching staff, items
of equipment locally available, and the funds for the

building of the college.

At present the college, situated on a 230-acre site,
plans to provide instruction at the unde‘rgradu'at'e and
postgraduate level in electrical, rpechamcal, civil, and
chemical engineering and in textile techqqlqu. New
branches of study will be developed as facilities become

available.

The project has been described as an “ oulstinding
example of partnership in the educaflfmal field >’ bet-
ween the Indian Govemment,.the British GOVe.rnme‘m,
and representatives of British industry and engineering
In the words of a former U. K. High

institutions. .
pla “ one more expression of

issi llege is
Commissioner, the co :
the British nation’s warm esteem for India .. one more

act of co-operation between India and Britain ™.

GREAT FUTURE FORESEEN

The foundation-stone of the college was laid by

H. R. H. the Duke of Edinburgh during his visit to
India in 1959. Speaking on that occasion, the Duke
foresaw a great future for the college in improving
living standards in India: * There is a wealth of
knowledge in the world ready and waiting to be put to
practical use, and the only people who can do that
are engineers and technologists *’.

Under the Colombo Plan — which, in the last
analysis, is concerned with raising living standards —
Britain has assisted with a number of projects in India,
including institutions concerned with technical educa-
tion.

Most of India’s national laboratories — for example,
the National Metallurgical Laboratory at Jamshedpur,
the Central Food Technological Research Institute at
Mysore, and the Central Water & Power Research
Station at Poona — have had equipment from the
United Kingdom, and staff have been trained there
under the Colombo Plan. Equipment and experts
have also been supplied to the Central Fuel Research
(nstitute, the Indian School of Mines, and the Central
Mining Research Station — all situated at Dhanbad,
Bihar.

Another institution to benefit under the Colombo
Plan is the Indian Institute of Technology at Kharagpur,
West Bengal. Some of its Indian staff have received
advanced training in Britain, and British guest profes-
sors have been provided to serve there. The institute
has also received British equipment supplied under the
Colombo Plan.

Equipment from the United Kingdom has been
supplied to other specialist institutions in India, such as
the Vallabhbhai Patel Chest Institute, Deihi, and the
Potato Research Institute, Simla.
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[onlro"inq Vibration in Structures and DMant

By F.E. Jones, F.R.1.B.A.

A associated mainly with industry but today we
il are coming to depend on it a great deal in
personal and social activities as well. One result of
this multiplication of machines in the factory, the
hotel, the cinema, the farm, the shop and the home
has been to stimulate the development of techniques
for suppressing noise and vibration. This is not
merely because noise and vibration are unpleasant and
a nuisance but because, if unchecked, they can result
in damage to the structure of buildings and be
detrimental to the machines themselves.

!,’.u‘ !T the beginning of the century machinery was

As the following notes, describing some recent
installations, show, very effective techniques have been
developed in recent years for mounting all sizes and
types of machines and even for mounting whole
sections of buildings to isolate them from the surround-
ing structure. The two main methods of achieving
this isolation are either by the use of mats or by
means of unit mountings and in all cases oneis
impressed by the neat and tidy appearance of the job.
Rubber is used in both types of mounting and is, in
fact, the key material in the science of noise and

vibration suppression.

Individual consideration of each problem by an
expert in the subject is necessary if the most suitable
method is to be selected and applied, since the
emp]oymentof a suitable vibration absorber is not
the complete answer 10 a vibration problem. The
mals or mountings must be correctly arranged if they
are to do ‘heir work effectively and their indiscri-
minate use beneath a machine or its foundation can

cometimes result in amplification of the trouble rather

than a cure.

RUBBER MATS

In Fig. 1 a diesel alternator set and foundations
are shown mounted on Dunlop are anti-vibration
mountings. These are placed at lhe.bottom and all
sides and isolate the concrete foundation to ?vh.ich the
machine is anchored, prevent the transmission of

Fig. 1. Diesel/alternator set and foundations mounted on
Dunlop area anti-vibration mountings.

vibrations to other parts of the building and safeguard
the life of the machine. It is essential that the
prepared pit should be proof against the entry of
underground waters, or from oil, dirt or water from
'above. It is the builders’ responsibility to prevent the
ingress of water from below ; water from above can be
kept out by placing a cover at floor level which is design -
ed to bridge the gap and yet avoid structural continuity
l;;:twl:en the floor and the isolated concrete foundation
ock.

The rubber mats are given lasting resilience by
moulding them with studs on both faces. These studs
are staggered to prevent the transmission of the load
directly from the stud on one side to that on the
other. The load is resisted by the *beam’ effect
created by the length of rubber between the studs
and this rubber <“beam’ is therefore subjected,
primarily to shear and not compression forces.

RUBBER UNIT MOUNTINGS

Rubber can be used on its own in the form of
buffers or pads, or in conjunction with metal as
anti-vibration units. These are spaced at intervals
beneath the load as required for any particular
conditions. They can be employed as follows :—

Available from stock:

Single and
tion of the main supply,

Air-Break Magnetic Contactors with v
High reliability in service e Long mechanical life-time

e Up-to-date designs @

TRANSELEKTRO

THE TRADE REPRESENTATION OF

THE HUNGARIAN PEOPLE’S REPUBLIC IN INDIA

18, Golf Link Area,
New Delhi

Double-Pole Small Circuit Breakers with push buttons, for the protec-
Cam Switches, Motor Protecting Oil Circuit Breakers,
ertical movement, Power Circuit-Breakers.

HUNGARIAN TRADING COMPANY FOR
ELECTRICAL EQUIPMENT & SUPPLIES

Letters: Budapest 62 P.O. B. 377 Hungary
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(1) To reduce the intensity of vibration and
confine it at its source by “floating™ a
floor to carry machinery.

(2) As for (1) above, but by mounting the
machiaery itself.

(3) To isolate a machine of a sensitive type
which would otherwise be affected by
vibrations from outside.

(4) As for (3), but by isolating a whole section
of a building structure.

FLOATING THE FLLOOR

An interesting example of this type of construction
has been reported from Holland. The Dutch Meta)
Institute procured a 100-ton Amsler pulsator in order
to create and analyse fatigue effects in large metal
structures and units. However, before this machine
could be installed, the brick foundations had to be
tested to find whether they could withstand the
recurrent heavy shocks and absorb sufficient vibration
to avoid damages to the building and annoyance to
others, Tests were therefore carried out by the
Institute T. N. O. for Mechanical Constructions in
co-operation with the rubber factory of Ruma, Lid.,
of Hoogeveen. The results of these tests showed that
the problem could only be solved by isolatling the
machine from its surroundings by mounting it on a
concrete plinth on flexible rubber mounlings. The
concrete  plinth was supported on eight specially
made rubber mountings and results were completely
satisfactory. Even at  the  highest number of
revolutions and a1 the maximum loading on trouble-
some vibrations were transmitted to the surroundings,

These principles are often applied o  such
installations as, for example, the floor of a cinema
projection room before the machinery is mounted
upon it. Other leisure activities may be conducted
on the floating floor itself, which is suitable for gym-
nasium, for badminton or squash racket courts, roller-
skating rinks and dance floors.  As well as controlling
and localizing the vibration and preventing nuisance,
the rubber gives resilience to the floor of obvious value
where physical activities are held. A notable instance
of a floating floor is in the Hall in Gry’s Inn, London,
recently completed by Horace W. Cullum & Co., Ltd.

DIRECT MOUNTING

In a block of luxury flats in Kensington, London, it
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was found that the air extract fans were transmitling
vibrations through the trunking system and to distant
parts of the building. This undesirable situation was
affecting the letting value of some of the flats and 2
firm of rubber specialists, A. V. A., Ltd., was called
In 1o attend to the problem. By mounting the mPS
on_ rubber  vibration absorbers the trouble  Was
sauisfactorily eliminated.

In many multi-storey buildings, the lift installations
present a similar sort of problem, which has for
many years been solved by mounting lift machinery
on rubber mountings. Tn one system a rubber pad
Yvith 4 number of holes pierced through the thickness
1s used. The holes allow the rubber pad to flex and
respond to the variable forces imposed upon it undef
load. However, sound proofing is playing a bigger part
tn the keen competition that exists amongst lift_engi-
neers today, and one firm has called in the services of
Metalastik, Lid., and mounted their machinery 00
Cusbyf()o[ mountings. This firm, Marryatt & Scotb
has just completed four major schemes in the London
area alone in the past few months. Fig. 2 shows &
lift motor room in the top floor of Transport House
London, where there was, until recently, a con-
siderable noise problem due to its proximity tod
Cpnference room. It was found to be imperative t0
silence the lift motor room, and this was done by
mounting the motor and its equipment, and the
generator set, on  rubber mountings so reducing
considerably structural and airborne vibrations. Thiss
lo.ge.ther with some surface treatment of the walls and
ceiling, and the installation of inner doors to the 100,
has completely eliminated what was previously & high
l§ve( of unwanted sound. As can be seen the connee”
tons are by meuans of flexible couplings as otherwise
vibration would be conducted through the pipes.

Fig. 2.

Lift m.otor.und equipment on Metalastik rubber
mountings in Transport House, London,
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Fig. 3. BTR vibro-insulator on coal-washing plant at
Chislet Colliery, Kent.

[Courtesy of the National Coal Board}

Fig. 3 shows vibro-insulators as designed by BTR
for the Nationa! Coal Board. These deal effectively
with the continuous vibrations and irregular shocks
{o which coal-washing machinery 1s subjected. Thf.
reduction in wear and tear of the macbinery is
remarkable and the cost of this treatment is amply

justified.

Similarly with the 70-ton coal hopper illustfaled in
Fig. 4. It will be noted that replacement 1s easy
and the rubber which is concealed by the me.la‘l pads
of the mounting is protected from any injurious
agencies. Itis of interest to note .how in this and
all the photographs the mounting units are small and
neat, particularly when it is remembered that some of

them take foads of up to 12 tons each.
ISOLATING SENSITIVE EQUIPMENT

It is often necessary to prevent vibration reaching
mechanical equipment of a delicate type, especially
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when precision is of the maximum mmportance, and
balances and recording instruments are oflen
mounted individually, or positioned on a floating floor.
An example of this comes from Holland where a
whole floor is raised and mounted on rubber and the
sensitive machinery isolated upon it. The Luchtark-
tering and K. L. M. called in the Institute T. N. O. to
ensure that buildings where delicate precision work,
such as the enlarging of aerial photographs were
carried out, were entirely free from outside vibrations.
To support the floor and 1o keep it free from contact
with the enclosing walls, 172 rubber mountings were
used having a diameter of 29 cm. and a height of
34 cm. fitted with vulcanized end-plates provided
with cams. A concrete slab of siightly less area than
the room was laid upon the floor. In rectangular
holes in this loose slab rubber mountings were placed
1o rest on the structural floor beneath. The tops of
the rubber mountings projected several cm. above the
surface of the free-standing slab. Rectangular metal
covers were placed over the rubber mountings, being
centred by means of the cams on the end-plates. By

Fig. 4. 70-ton coal hopper (Babcock & Wilcox) mount-
ed on BTR vibro-insulator at Donington generating
station.
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means of screw-threaded bolts passing through the
deck plates and into the metal fittings in the slab, the
slab was lifted up until it was supported entirely by
the rubber springs without direct contact with either
the structural floor or walls. Readers will possibly
recall that a floor of a somewhat similar type was
developed and constructed by the Building Research
Station in [938.

ISOLATING A STRUCTURAL CFELL

The previous example showed how vibrations could
be prevented from upsetting the performance of
delicate machinery by floating the floor on rubber.
In this example the problem was (o ensure that
conditions were 1deal for testing sound equipment.
This meant the excldSion of all external vibrations
either structure-borne or air-borne, by isolating the
whole room from its surroundings. Fig. S shows an
anechoic chamber for Dawes Instruments, Ltd., in
their factory at Brentford, Middlesex. The chamber
is approximately 12 ft. x 12 ft. X 12 ft. high
externally and is made of heavy brick walls resting
on a thick concrete slab. THe inside is lined with
large wedges of glass-silk and the acoustical interior
is designed to provide condition where a sound can be
generated in circumstances similar to free space. The
large mass of the structureis intended to keep
unwanted sound out and the wedges to achieve free
space conditions. However, the giound vibrations
and structure-borne vibrations in this building, so
close to a busy arterial road, made the problem
complex, _‘a’r}d Metalastik, Ltd., assisted in obtaining
a completely satisfactory result by mounting the whole
chamber on Cushyfoot mountings. The chamber
stands in the heart of a busy factory and yet the
inside condition are so near the ideal as to enable
expensive and extremely sensitive instruments to be
tested with extreme accuracy. The chamber weighs
some 50 tons and yet it can be “ rocked ” with very
slight hand movement from outside. As a matter of
interest it is screened /to eliminate all electrical

interference, too.

The method of’ construction is interesting. The
eight Cushyfoot mountings were placed on the factory

floor on the outline éf the proposed chamber. These
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Fig. 5. High fidelity equipment in an anechoic chamber
at the factory of Dawes Instruments Ltd. The whole
chamber is fléated on rubber.

were shuttered round, and sand packed around them
and over the whole area up to the top of the
mountings. Kraft paper was then laid on top, and
the 12-in. thick concrete slab was cast upon it. The
brick walls were built on the concrete slab, after which
the shuttering was removed from around the mount-
ings, the sand raked out. The mountings  then
took up the full weight of the structure.

The help given in the preparation of this article by
the various manufacturers of mountings and the
concerns that granted facilities for the taking of
photographs is much appreciated. A further article
on the subject is being planned and the author would
be interested to hear of any interesting recent installa-
tions which might be discussed. '
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THE NUCLEAR TRACK MEASURING MICROSCOPE

By A Special Nuclear Scientist

MUYYHOTOGRAPHIC emulsions have gained greatly

» in importance for research on atomic nuclei
..“I' since the discovery of the | | -meson in such
an emulsion. In order to be able to identify a
particle by the track it leaves in the photographic
emulsion and to determine its energy, very accurate
measurements are required, especially for particles of
high energy. For the identification of particles one
of the following combinations of two measurements
were hitherto usually made:

1. Range—Grain density (gap density).
2. Range—Multiple scattering.

3. Range—Track curvature.

4. Grain density—Multiple scattering.

For high-energy particles, scatter measurements
are of uwmost importance. Such measurements can
only be carried out satisfactorily with microscopes
specially equipped for this purpose, as the upper
energy limit accessible (o measurement largely
depends on the quality of the measuring microscope.
With a first-class instrument, 101° to 10'! eV should
be obtained. The linear deviations of a particle
track from a straight line are thenapprox. 0.1 u or
less, so thatin the measuring microscope a measuring
accuracy of several hundredths of microns must be

guaranteed.

The nuclear Track Measuring Microscope made
by VEB Carl Zeiss JENA is a scatter measuring
microscope  of  top performance. In its design
particular attention was paid to reduce to a minimum,
all errors having a detrimental effect on the scatter
measurements. In addition, special attention was
devoted to imparting greatest possible operating com-
fort, since the measurements to be carried out on indivi-
dual tracks are rather time-consuming and also because
rather extensive material usually has to be evaluated.
Provision has been made for means permitting exacting
depth, angle and gap measurem:nts.

Clever arrangement of the working and measuring
elements greatly facilitates operation thus increasing

the working speed. Quite stringent demands are

placed on such a measuring microscope, especially
with regard to the accuracy of the stage and objective
adjustment. Irregular deviations from the linear
movement (minute curvature or so-called * noise ")
should be kept as low as possible. This stage noise
depends on the cell-lengths and, for the Jena
instruments ranges from 0.005 to 0.02 u. The noise
of the objective movement is of the same order.
Both movements can be checked at any time by
means of a built-in interferometric checking device,
part of which is integral with the instrument.

The microscope rests on a separate desk which
accommodates all accessories including the magnetic
tape recorder and the electrical control panel.

Figure 1 illustrates the microscope as seen from the
right hand side. In front, the pinion head control-
ling the movement in y-direction will be seen ; above
which the microphone, as well as the binocular
viewing attachment and the adjustable head rest are
fitted. On the right hand side of the instrument
there is, at the top, the looking knob for the head
rests, a pinion head for angle measurements and one
for height adjustment. Behind these is the oil pump
which regulates the supply of immersion oil. At the
bottom of the microscope there is, at the front, a
switch to couple the metal stage-top magnetically, at
will, either for a rotating wmovement or lateral

»

3
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Fig. 1. right-hand side of the instrument.
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Fig 2: left-hand side of the instrument.

movement in the x-direction. Behind it the pinion
head for the x-movement is provided with an
adjusting device permitting the setting of various cell-
lengths ranging from 50 to 500 wu.

Figure 2 illustrates the left-hand-side of the
microscope and the layout of the pinion heads, viz. ;
the switch for the magnetic tape system, the switch
for switching from object to scale illuminations, the
pinion head for measuring deviations in the
y-directions (sagitta), a control head for focusing
purposes and one for gap-measurements. On the
tower part of the stand are the pinion heads for stage
rotation as well as for the condenser movement and a
lever for interposing an auxiliary lens into the
illuminating path, thus permitting full coverage both
of the visual field of the measuring objective as well as
of that of the finder objective.

Figure 3 shows the back of the instrument. On top
is the lamp for interference fringe observations and
below, the main lamp for object observation.

Figure 4 shows the microscope on its work-desk.

The lens systems for nuclear track measurements
must have the greatest possible aperture cqmbined with
a large working distance. As a measuring systema
monochromatic objective HI x50/1.32 is Sup’p.llcd
having a working distance of 0.6 mm. .In addition,
a special type lens system can be supp'hed for larger
layer thicknesses ; viz..: an.achromatlc system HI
x§0/1.00 with 2 working distance of 1.9 mm. A

viewﬁnder system of x15/0.30 which would be
supplied together with it has a working distance of
5.0 mm.

In scatter measurement, the track s aligned
parallel  to the lateral (x-direction). The nucleag
track. piate is, in this case, fixed on a metal plate. As
requ1‘red, this can be magnetically coupled either for a
rolating movement centred on the optical axis or for
lateral movement. In principle, the microscope
ensures separation of the measuring procedure from
the reading procedure, i. e., the latter can only be read
after  switching on the scale illumination. The
measured values appear in the same binocular tube.

Fig. 3: The Nuclear Track Measuring Microscope ;
back of the instrument.

Fig. 4: The Nuclear Track Measurin
on its work-desk,

g Microscope

...these coated rods of metal, so
indispensable in the fabrication of ships
and locomotives, penstocks and blast
furnaces, trucks and railway coaches,
pipelines and structurals, that form the
very foundation of our Second Five Year
Plan. Ranking with Power and Fuel in ime
portance, they are a vital tool for industry.
in metal fabrication..,
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At once this eliminates any possible subjective errors.
After switching for dial observation, three scales can be
read in the field of vision, namely, one for the adjust-
ment of the objective (i.e. a depth adjustment, z-direc-
tion), another on the right being the scale for scatter
measurement, the measuring interval on both scales
amounting to 0.1 u. Yet, since 1/5 of an interval
can be estimated with certainty, a reading accuracy of
0.02 u is achieved. The scale for angle-measurements
in the lower part of the visual field has scale intervals
of 0.1°, but 0.01° can be conveniently read with the
aid of a vernier. After switching on the magnetic
recorder, the measured values are spoken on to the
tape through the microphone and thus immediately
recorded. In this manner, the operator need never,
during an entire measuring series, take his eyes away
from the microscope, i. e. he need not re-accommodate
or adapt his eyes for reading or writing ol the
measurements. The efficiency of the instrument can
be best illustrated by means of an example. The
measuring of a meson of an energy of 10'* eV was
made within one hour with an accuracy of 3%,. Itis
planned to provide a partly automatic measuring
system and evaluation of the results.

TECHNICAL DATA OF THE MICROSCOPE
1. Plate Sizes

Any plate not exceeding 195 mm diagonally
can be measured free from dead spots.
Larger plates are either cut up or can only
be partially measured. An absolute limit
exists only for the width of the plate. Itis
300 mm.

2. Stage Movement (x-direction)

3.

Range of adjustment 55 mm, scale values 2 u.

Adjustment is either continuously variable or
in steps of 50, 100, 250 or 500 .

Total deviation from linearity £ + 0.3 u.

Noise for 100 u cell-length 2 0.01 w.

I~

Noise for 1000 u cell-length 0.02 u.

Objective Movement (z-direction)

Range of adjustment 3.2 mm, scale value
0.1 u, reading accuracy 0.02 u.

September 1961
Total deviation from the linearity / =+ 0.15 u

Noise of 50 u cell-length 0.01 .
4. Temperature Noise

Due to the good thermal insulation of the
entire instrument the thermal * noise® lies
below the measuring accuracy. A measuring
error caused by local temperature changes
does not, therefore, occur under normal
working conditions.

5. Device for Scatter Measurements (y-direction)

Measuring range = 77 wu, scale value 0.1 u,
reading accuracy 0.02 u.

6. Device for Angle Measurements

Measuring range 360°, scale reading to 0.1°;
estimation to 0.02°,

7. Lens Systems

Apochromat x 15/0.30 working

distance 5.0 mm.

Monochromat  HI x50/1.32 working
distance 0.6 mm.

Achromat HI x50/1.00 working

distance 1.9 mm.
8. Magnifying Range

With finder objective 160 to 250 times.

With measuring objective 800 to 1250 times.
9. Electrical Data

Mains supply 220 V. A. C.

Lamps used:  For object illumination 12
V/100 W.  Bulb 6 V/I5W for
scale  illumination.  Sodium

spectral  lamp for the inter-
ference attachment.
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SOVIET TURBODRILLS — THE BEST IN THE WORLD

Publicity Officer, ' Machinoexport” Moscow

“!"'\"“ HEN at Thirties it became clear that all the
resources of rotary drilling had been used
l"]."\."' and the further improvement and reduc-
tion of price of the rotary drilling process were impos-
sible, the Soviet engineers designed and developed a
new type of motor for drilling bit — the turbodrills.

The extensive application of turbine drilling in the
Soviet Union facilitated to increase considerably well
sinking rates which, in turn, contribuied to the rapid
development of new oil-fields.

The following are the main advantages of the turbine
drilling, compared with the rotary method: lower
power consumption per metre of drilling; higher
penetration and overall drilling rates; possibility of
drilling considerably deeper wells; reduced weight of
the drill pipe string by virtue of thinner wall of dnll
pipes used in the turbine drilling; and, finally,
reduced cost of the drilling process itself. All these
factors make turbine driliing the most progressive
method.

In rotary drilling, a string of drill pipes rotated by a
driving machine located on the surface transmits
rotation to the drilling bit.  As a result, the well sinking
rate depends, to a considerable extent, on the depth of
the well. As the depth of drilling increases, the speed
of the rotary table has to be reduced ; it is accompanied
by lowering the penetration rate and the efficiency of
the rotary drilling.

A long drill-pipe string, sometimes several kilo-
metres long, sustains, during the rotation, undesirable
friction created by the hole walls as well as by the
drilling fluid, filling the hole. In deep wells, the torque
necessary 1o overcome this resistance becomes a
multiple of the torque required for rotating the drilling
bit and crushing the rock. According to this the
possibility of increasing the rate of rotary drilling in
deep wells by raising the p. m. of the bit is limited
because of the moment of undue resistance overload-

ing the rotating pipe string.

In wurbine drilling, no power is spent to overcome
such undue friction forces caused by the hole walls and
drilling fluids as the drill pipe string does not rotate.

It is rather difficult to ensure both safety and high
drilling rates in deep rotary drilling. It is practically
impossible to calculate the maximum torque in the
pipes, which may be developed by friction and inertia
forces. Such condition may lead to breakage of the
drill pipes. For this reason, safe operation in deep
rotary drilling can be achieved by reducing penetra-
tion rates, as a rule.

A Model of Soviet Turbo-Drill.

The maximum pipe torque in turbine drilling is
exactly determined by the turbine characteristics (brake
torque magnitude) and depends neither on the depth
of the well, nor on the bit speed, bit pressure, and
nature of the rocks being passed. It should be
emphasized that the motor-to-bit power factor is con-
siderably higher and power consumption per metre of
penetration in turbine drilling is accordingly lower than
in the rotary method.

As for the design, the turbodrill is virtually a sub-
merged hydraulic motor. The main working parts of
the turbodrill turbine are : a stationary guiding wheel
(stator), where the fluid acquires the necessary velocity
and direction, and a rotating impeller, or rotor wheel.
The latter receives power from the fluid, flowing at the
attained velocity and directed by the stator, to transmit
it on to the shaft. The turbine is of a multi-stage design,
comprising from 100 to 120 stages, to produce the
required power output at a speed suitable for drilling.
All the stages of the turbine are of identical design.
The power and torque on the shaft increase from stage
to stage in direct proportion with the stage number.
The impeller vanes are of the same shape as the stator
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vanes, but are directed opposite to the latter. This
feature keeps down to minimum the wear of the vanes.

The volume of fluid pumped through the turbines
per second is of great importance for the performance
of the turbodrill turbine. The pressure head in the
turbine varies as the square, and the power developed
as the cube of the fluid flow. This means that the
power output of the turbine increases eight times if
the fluid flow is doubled.

The hydraulic efficiency factor of the modern turbo-
drill turbines varies between 50 and 70 per cent.

The turbine characteristics depend, to a large extent,
on the number of stages. With the existing types, the
number of stages varies from 100 to 120. Under
normal drilling conditions this ensures bit speeds rang-
ing from 400 to 700 r. p. m., the power at the bit
being anything between 100 and 250 H. P.

The turbine shaft bearings consist of rubber bushings
working in the drilling fluid without special lubrica-
tion. They are well adapted for operation under
heavy dynamic loads and a contaminated medium like
the drilling fluid.

The TI2M turbodrills are now produced by Soviet
industry in the following sizes: 97, 8”7, and 7}" and
65",

Such a turbodrill weighs anything from 1,068 to
2,365 kg, with 168 to 260 mm outer diameter and
&§,500 to 8,947 mm overall length.

Sectional (tandem) turbodrills TC, comprising two
or more turbodrill units built as separate sections con-
nected in series to give a single unit, are particularly
effective in drilling in soft or medium-hard formations
requiring an increased torque one the turbine shaft.
They are also used for drilling extra deep wells. The
arrangement of such units permits the number of
turbine stages to be increased and. accordingly, the
torque to be developed. It also gives a better ratio
between torque and rotation speed.

Sectional turbodrills are more versatile in their
application.  For instance, the bottom section of the
TS4—Y"” turbodrill can, if necessary, be used as a
separate turbodrill unit.  This requires only transfe.r-
ring the sub-connecting the turbodrill with the drill
pipe string, from the turbodrill top section to the

bottom section.

September 1961

The following models of sectional turbodrills are
manufactured now in the Soviet Union - TS4—97,
TS4—8"  TS4—71",  TS4— 63" TS4—5 and
TS4—4". AN of them operate on drilling fluids with
a specific gravity of 1.2 per cu. cm.

A new highly eflicient tool, the KTD 3 turbine cor.e
drill, with detachable core barrel, is used for drilling

prospecting wells, where coring is required to receive
sampies (cores).

The penetration rates of the turbine core drill are
ne?arly the same as with usual turbodrills equipped
yvulh solid bits,  The application of turbine core drills
in exploratory drilling permits the rate of coring to be
increased three to four times over on the average,
compared with the rotary method. Another remark-
able feature is that core extraction is effected without
decreasing the penetration rate or pump output. Rock
samples can be taken out of the well as soon as the
core barre! becomes filled, without rasing the drill pipe
string.  The result is that the overall efficiency of the
drilling process considerably increases. The turbine
core drill differs from the standard turbodrill in that it

has a hollow shaft, inside which the core barrel is
located.

' Tuvrb.ine‘dril.ling finds a particularly wide application
in drilling inclined wells, [t has ths following advant-
ages over the rotary drilling :

inclined wells can be drilled at the same rates as
vertical ones ;

normal size drilling bits can be used until they be-
come fully worn ;

there is no danger of breakage in drilf pipes ;

]

the rated well curvature as well as the required

azimuth can be obtained itrespective of geological
conditions,

This feature is a result of the permanent action of
the deflecting force and the possibility of increasing it
by proper selection of deflecting loads. 1In this way
wells with a smooth and straight axis are produced.

The development of directional drilling has contri-
buted to wide application of cluster well drilling, in
which well mouths are concentrated in single driiling
site while well bottoms are distributed in accordance
with the geological operating schedule.
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No changes are necessary in thc.design of ex;st.mg
drilling machines for the application o'f' turbodrills.
Some of the rig mechanisms will, in addition, opcrate
under reduced loads than in the case of rotary drilling.

For instance, the winch which in rotary rigs often

transmits rotation to the rotary table, does not

participate in the drilling process in (be case of tur.bme
drilling. Thanks to this the service life o'f the winch,
its dr;ve and reduction gear is acco.r(?mgly lo.nger.
Moreover, in the case of turbine ¢‘1nllmg the hfe}of
drill pipes increases about 10 to 15 times over. Thm;
walled pipes can be used for turbodn.l]mg, b‘ecaus?rhq
the minor loads to be carried by a pipe 'strmg. is
creates more favourable operating gond.mons for d[l']:;
hoisting equipment used for handl.mg in or c;lut nr
pipes. Each well to be drilled requires .only t ‘ree o
four turbodrills assigned in the folIOW{ng way: one
turbodrill in operation, one being repaired, and one

or two on hand, for replacement.

The service life of principal turbodrill parts (szd');_’
shaft and others) varies from 200 to 400 hours (;'[ rl)f
ling. It depends on service conditions, ‘the quali glhc
the drilling fluid actuating the turbodrill, were o

rubber bearings, and timely replacement of them.

Maintenance shops may be set lllp in qirl-(iifltisr;gr

i i ] d timely repal -
the inspection, adjustmeat, an : '
drills. pOnc shop of such type, pr‘owded thh. a l::zti:fli
of 50 or 60 turbodrills and operating on a slu;g eshi
basis, is capable of servicing up to 10 or :rlform
lanec;us]y drilled wells, A repair shop ca[n 0pr Form
disassembly and re-assembly, rep‘laceme;I O

. aintenance operations.  INO !

pat, and o7 lrilrejd in such shops, and their equip-
des only a hoist for disassembly of
s for extracting the shaft from the

equipment is requ
ment usually inclu
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turbodrill body, an electric motor wrench for unscrew-
ing subs or nipples, and a special bench for testing
and running-in reconditioned turbodrills.

Turbine drilling performance depends on the speed
and axial load of the bit, the flow rate and quality of
the drilling fluid pumped onto the well. An adequate
choice of the above factors is essential to both the
speed and quality of the drilling process. At present
the Soviet Union has a great number of highly skilled
specialists in the field of turbine drilling, who transfer
their rich experience in the operation of turbodrills to
oilmen of many foreign countries.

It will be remembered that licenses on the manu-
facture and sale of Soviet-designed turbodrills have
been purchased by the Dresser Industries of the USA,
and the Haniel & Lueg Co. and the Salzgitter G. m.
b. H. in the German Federal Republic. In March—
May 1957, a group of Soviet engineers visited the
German Federal Republic to carry out a turbine dril-
ling trial and to help the Haniel & Lueg Co. ard
Salzgitter G. m. b. H. with starting turbodrills manu-
facture. From the outset, the tests demonstrated
excellent results as to penetration rate and proved that
the cost per metre of well depth is considerably less
than with the rotary drilling.

Soviet turbodrills are now being exported to France,
Italy, Japan, India, Egypt, Argentina and many other
countries.

Export of turbodrills and technical assistance in
their maintenance are carried out by V/O * Machino-
export”’, Moscow, G-200. Cable Address: Machino-
export Moscow. Telex 170. Telephone 44-45-13.

turbodrills, a pres N
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i i cupied
Detailed analysis of steel which at one ll:;f] o:owp ed
four metallurgists for about an hour
i i r minute :
carried out in fou nutes by few
spectrograph—the first of its kind in Brita

recently installed at Richard
bourn laboratory.

s by a new electronic

The machine was
Thomas & Baldwins’ Red

i i d in
iece of steel is place
o £ 12,000 machine. The
an atmosphere of argon
o a prism which breaks

In operation, a Sm
position at one end of lhc.
steel is subjected to a spar!c lgt
gas and the light is transmitte

HINE ANALYSES STEEL BY ELECTRONICS

it up into different colours, each representing various
elements in the steel.

The intensity of each colour is measured and
transmitted electronically to a typewriter which
records it automatically and types out a detailed
analysis of the steel under examination.

Capable of coping with 1,500 samples a week, it is
estimated that the spectrograph will be invaluable
with the advent of the new rotor furnace at Redbourn,
which is now nearing completion.
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AB Alp"A_Yesler(lay and Tmlay

By A. RAMNEBY, AB Alpha, Sundbyberg

AB ALPH A is one of the oldest members of the Ericsson group.  Founded in Sundbyberg

. . . A N
on the outskirts of Stackholnt in 1888 by the well-known industrial pioncer, Max Sievert,
it was incorporated into the Ericsson group in 1929. A short account of the growth and

activities of AB ALPHA is given in this article.

MATERIAL TESTING MACHINES

!'N"" E may take as our starting point for this
resume the time around the turn of the
"-"M' century. It was then that ALPHA began

1o design and construct materials testing machines, the
products which first carried the name ALPHA across

almost the entire world.

Fig. I ALPHA Original Brinell Press—The first presses
were marketed in 1905,

( Editor )

The Original Brinell Press (fig. 1) for testing the
hardness of metals by the method invented at the end
of the [19th century by the Swedish metallurgist,
Dr. I. A. Brinell, was brought out by AB ALPHA in
1905. The high quality, unfailing  precision and
reliability of this press made it a great success,

Inspired by the reception given to the Brinell press
ALPHA’s technicians went ahead with their work or;
malterials testing. After some years ol intensive
research  ALPHA brought out a whole series  of
machines for the most common methods of materials
testing, such as tensile, impact, bending and com-
pression tests. This group of products was later
followed, in 1918, by a special type of instrument, the
ALPHA  Carbometer (fig. 2) for e'cclromdgnetlc
determination of the carbon content in steel melts,

Fig.2 ALPHA Carbometer.
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Another hardness testing machine, the ALPHA
Durometer, for Rockwell tests, was added during the
1920’s. Though the models of today are practically
identical to the original design, these machines are still
in good demand.

a

Fig. 3. ALPHA’'s new Sematic Durometer

At the end of this year ALPHA will be introducing a
new Durometer—the SEMATIC (fig. 3)—for use in
Rockwell, Vickers and Brinell tests. The aim of the
designers of this machine was especially to simplify the
manual work involved and to eliminate all influence
by the human factor on the test result.

With SEMATIC, which is equipped with an
electric motor, every test is performed under exactly
identical conditions. The electric motor makes the
machine extremely easy to handle. The specimen is
placed in position, a button is pressed, and the
result read off —a hardness test with SEMATIC is

simplicity itself,
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A special SEMATIC finessz is the new dial of
patented Swedish design with automatic zeroing of the
pointer. Zeroing takes place simultaneously with the
application of the minor load. Reading is facilitated by
the large diameter of the dial and by its distinct
graduations in yellow and green on a black background,

The SEMATIC weight sysiem, which is entirely
enclosed within the frame, comprises nine different
loads. The choice of load is the work of a moment—by
turning the milled weight-selector knob on which each

A

Fig. 4. The plastic housing of the Ericofon is an
ALPHA product

load is distinctly marked. Loading time is simply
and quickly set with a knob graduated from 0 up to
30 seconds.

A few other practical SEMATIC features are the
telescoping sleeve around the table screw, the built-in
non-dazzle spotlighting, and the new, robust clamping
device permitting unobstructed observation, which
enables the operator to position the impression
exactly at the desired point.

The mechanism is well protected against dust and
damage, being completely enclosed within the frame,
which greatly prolongs the life of the machine.
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Fig. 5. Plastic housing for contactor.

PLASTIC PRODUCTS

In the early 1920's ALPHA branched out into an
entirely new line of production—the moulding of
plastic products. From its outset this production
was directed to industrial applications, especially to
the high quality requirements of the electromechanical
industry. ALPHA produces, for example, a large
part of the plastic mouldings for LM Ericsson’s
telephone equipment. The Plastics Section has been
successively expanded to cater for the growing demand
for plastic products. The moulding shop, with some
one-hundred modern presses, most of which were
designed and constructed by ALPHA itself, is one of
the largest in Scandinavia.

The production of plastics is not based on a
standardized programme, but every product is made
to the customer’s specifications. The product range
has thus become very extensive, including
thermosetting and thermoplastic products of the most
varying forms and dimensions,

The moulding shop has a special section for
gramophone records, comprising all the most common
types of record, including stereophonic. They are
made in hydraulic presses (fig. 6)—again designed and
constructed by ALPHA. These presses can be set
either for semi-automatic or full-automatic operation
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and are equipped with a patented hydraulic reducing
valve (fig. 7)  with which the press tonnage can be
easily adjusted for 17, 25 or 30 cm records. The
reducing valve also enables the press tonnage to be
adjusted to the special characteristics of the material
in use on any occasion. This pressure regulating
valve, which has a large  field of applications in
different hydraulic systems, is also sold separately and
has met with a considerable demand especially on the
European market.

The ALPHA gramophone record press was originally
made for the company’s own production of records,
the first machines having been installed during the
thirties, Since then these presses have met with
interest on the part of gramophone record manufac-
turers in different parts of the world.  Particularly
since the advent of stereo records this interest has
grown very considerably, stimulated by the fact that

Fig. 6. ALPHA gramophone record press.
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Fig. 7. ALPHA hydraulic reducing valve.

ALPHA'’s type of press was designed specifically with
these records in mind. Several of the larger and
smaller Furopean record producers now employ
ALPHA presses, and some units have also gone to
oversea markets such as the U. S. A. and Japan.

ALPHA'’s well equipped materials and test mouldil?g
Jaboratory continuously follows the developmenls in
the field of plastics. A machine shop. with com-
prehensive modern machinery and a highly skilled
labour force answers for the advaf]ced. forms of
moulds required by ALPHA’s special line of pro-

duction.

ELECTRICAL INSTALLATION MATERIALS

ducing a
30 years ALPHA has been proc
For near ) installation materials for

i range of electrical
o : Some of these products

telecommunication purposes.
are briefly presented below.

The PELLO switch for alternating current _vlv(as
introduced in Sweden a few years ago. What sm. es
in the new PELLO switch is its sober design,
:vrl])?ct:nis particularly accentuated by the ;malll,,‘i:;l{i
formed push-buttons. These are.fnadeo poly hlh,
are internally shaped as a resnllent_ tongue whic

e drehl rimary organ for the entire mecham.sm.
When [thz pbul(on is pushed, the tongue (sprm.g)
:Yherl]l actuates a self-locking rocker. ?he entire
et i this design lies in the very simple and
Sﬂcre{dall[;le mechanism :  silver  contacls  ensure
g:(?sefrz)lctory operation of the P‘ELI..O switch eve;]i uhr:idner
h exacting conditions as exist in ﬂuoresczm dgo X g
is:sctallations with a power factor between 0.6 and 0. 3.

Il too well known to

’ kets are a
ALPHA's wall soc this connection. The

i tion in
require further men . :
decrlnand for them is constantly increasing.
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Another group of products which have found wide
usage owing to their solid workmanship and attractive
design are ALPHA’s plug and socket units. These units
solve many connecting problems, especially in radio
and tele-communication engineering, in a simple and
effective manner. They are made in two series, the L
and M series, Designed to the standards of the
Swedish Electrotechnical Commission, they have bases
of black woodflour-filled phenolic. The L series is
also made in a non-tracking design with alkyd base,
Both types, L and M, are made for cord grip and
panel mounting,

During the past two years ALPHA has been making
a special type of connector, a concentric 24-pole
bayonet plug and socket (fig. 10) for telecommunica-

Fig. 8. ALPHA'S new PELLO switch for a.c.
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Fig. 9. Some of the plug and socket units made by Al PHA

Fig. 10. Protecting Cap type 3 H.660

tion purposes and for cord grip and panel mounting.
The male and female members are identical. They
have spring-loaded, gilded pins protected by a strong
steel cylinder with bayonet holder. The two members

Fig. 10. Connecting Unit type 1 H.660 for cable fitting

are fitted together in a moment and provide a perfect,
hermetically sealed and waterproof connection even
after lengthy immersion in water. This plug and
socket has so far been supplied only to the Swedish

Fig. 10. Connecting Unit Type 2 H.660 for panel fitting

Defence Forces, but when production has come into
full swing it will be introduced on the general market
as well.  Wherever quick and reliable connections are

required in, for example, telephone circuits, this plug
and socket meets a long felt need. It is extremely
useful for military purposes, in emergency situatioas,
on ships, at building sites, etc.

RESULT PRESSES

This year has seen the appearance of two new pro-
duction lines. At the beginning of the year ALPHA
took over from AB RESULT the manufacture of
hydraulic presses for the production of various powder
metallurgy  products, such as sintered carbides,
explosives and uranium dioxide etc. At the same
time ALPHA took over the manufacture of the
automatic RESULT scales for composition weighing
of all kinds of materials in powder form.

As will be apparent, ALPHA’s production covers a
fairly wide range and the marketing of its products
calls for an extensive and active sales organization.
The company has its own representatives in most
European countries, in the U. S. A. and other over-
seas markets. ALPHA’s products are also sold
through the worldwide sales organization of L M
Ericsson.

£ 1 MILLION ORDER FOR INDONESIA

Heavy Plant and Motor and Control Gear Divisions
of Associated Electrical Industries Ltd. have just
received orders valued at £ 1 m. for the supply of
equipment for three new cotton spinning factories to
be builtin Indonesia. An order received from Platt
Bros. (Sales) Ltd. of Oldham, the main contractors
for the new factories, covers the supply of diesel-
generating equipment, lighting, switchgear, trans-
formers, power and lighting cabling, diesel-house
cranes and gantries, fuel-otl storage tanks, and vari-
ous diesel-engine auxiliaries.  Other orders, received
from the manufacturers of mill machinery, are for
several hundred contactor control panels, contactor
starters, and small industrial drive motors rated

between } h.p. and 5 h.p.

The electrical power for each factory will be supplied
by four 1070-kW, 3300-volt, 3-phase, 50-c/s gene-
rators each driven at 428 r.p.m. by a Mirrlees KSS6
turbo-charged diesel engine. An auxiliary Paxman/AEI
diesel-generating set rated 165 kW, 380 volts, 3 phase,
50 c/s, will supply power for the factory lighting

equipment and essential auxiliaries. The high-tension

~ switchgear for the generators, the lighting set switch-

gear, seven transformer-feeders, and one of the seven
transformers—which supplies power for the outside
lighting—will be installed with the generating sets in
the power house. Underground armoured cable of
3.3kV from the power house will supply the six
remaining transformers arranged in two groups of three
outside the factory building. The output of each
transformer will then be fed, through 380-volt under-
ground armoured cable, to adjacent switch-rooms
housing the main distribution boards. Splitter hoards
mounted around the inside of the factory and near to
their respective loads, will be fed from the switch-rooms
via.  PVC insulated cabling laid in shallow
troughs.

These factories, in which AEl equipment both
large and small plays an important part, will be
sitnated in East, Central, and West Java and were
ordered by the Ministry of Peoples’ Industries on
behalf of the Government of Indonesia.
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LONTRIBUTION' T0 PETROLEUM INDUSTRY

By A Special Technical Correspondent

Gas-lingine Driven Compressor as portable unit

Jor rapid use on petroleum or natural gas fields

.::' INCE the conveyance of petroleum is often
b | Coupled with the occurrence of natural gas at
magl  the same tme, units for exploitation of the
latter are also purt of the technical equipment on petro-
leum fields nowadays. Mannesmann-Meer AG, Mon-
chengladbach (West Germany), has developed a port-
able design of their gas-engine driven compressor for
this purpose. The entire unit is skid-mounted (fig. 1)
and fitted with all the auxiliary equipment required for
operation, e.g. air-charged gas coolers, circulating
water-coolers and oil coolers, separators, starting
fuel-pas compressors, etc. The pas-engine driven

compressor is to a certain extent a self-driven machine,
as it can be driven with the same gas which it has to
compress. It consists of a machine, i e. the compressor,
and the prime mover, i.e. a gas engine, combined in
one single unit (cf. fig. 2).

Horizontal compressor cylinders are attached on one
side of a vertical gas engine with two rows of cylinders
in V-arrangement; the motor and compressor sections
have a common driving mechanism. As on any engine
of V-design, the connecting rods of two opposed
motor cylinders act onto a common crankpin, on

Fig. 1. Skid-mounted gas-engine driven compressor with complete equipment, designed as an independent
portable compressor station for rapid installation in petroleum or natural-gas fields.

(Warks Photo: Mannesmann-Meer AG)
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Basic design of a gas-engine driven compressor in the form of a i2-cylinder motor of V-arrangement

i - Zpressor cylinders. » ‘
with hung-on comp y (Works drawing : Mannesmann-Meer AG)

Fig. 3. Nozsle non-return vahves in the assembly stage,
i (Works Photo 1 Mannesmann-Meer AG)
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which the compressor connecting rod is also situated,
if a compressor cylinder is provided in the same vertical
plane. Power is transmitted from the connecting rod
via a crosshead onto the piston rod in the compressor
cylinder. This transmission of power, effected by the
most direct way, results in considerably higher
mechanical efficiency than in the case of separate
motor and compressor. The construction costs are
lower due to the omission of a second crank housing
with crankshaft, bearings and lubricating system, and
the compound unit is lighter and smaller than two
corresponding single machines (motor and compressor)

would be.

The gas-engine driveun compressor has a very wide
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range of application, especially wherever relatively
cheap gas is available and has to be compressed. This
compressor can be said to operate independently, since
it requires no separale energy, and it is this very
requirement that is found, among others, on the
petroleum or natural gas fields, The operating costs
are only one third to one half of those incurred for
electrically driven compressors. Operating as a two-
stroke engine with reverse scavenging, the gas-engine
section is constructed with six, eight and twelve cylin-
ders with a capacity range of 300—600 PS and is
designed selectively with electric ignition, as an ignition-
ray engine or as a dual-fuel engine. A further
operational advantage of the gas-engine driven com-
pressor is the infinite and thus economical adjustment

DUSEN-RUCKSCHLAG-VENTIL
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Fig. 4. Section through a nozzle non-return valve,

(Works drawing, Mannesmann-Meer AG)
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of the compressor delivery rate to the respective require-
ment by means of manual or automatic speed control
within a range of 100 to 50°, and sometimes lower.

NOZZLE NON-RETURN VALVES FOR USE
» IN THE PETROLEUM FIELD
The nozzle non-return valves made by Mannesmann-
Meer AG, Monchengladbach (West Germany),
represent a valuable contribution to conveying methods
in the petroleum field. These valves can be used not
only for petroleum but also for gasoline, benzene and
indeed for every kind of fluid and gaseous medium, and
are installed behind pumps and turbo-machines in
cases where there is an increase in gas or air pressure.
They are equipped with completely enclosed housings
(fig. 3), are manufactured from various materials and
the flanges are designed in dimensions in accordance
with DIN, ASA or BSI standards, as required.

The fluid passing through these valves (fig. 4) is
subjected to only very slight deviations. The increased
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flow velocity in the valve clearance is re-converted to
pressure in the subsequent nozzle-shaped enlarged
portion of the discharge section with almost negligible
loss and consequently the valve has a low flow resis-
tance. The light-weight valve disc (ring) is moved
reliably and frictionlessly by 3 to 6 guides (depending
on valve size), the closing action being effected by
cylindrical helical springs. The completely frictionless
guidance of the disc, the small mass of moving parts
and the extremely short closing distance (valve-disc
stroke) ensure rapid, secure and smooth scaling when
the flow is reversed.  This explains the high degree of
operational efficiency and long service life of the valves.
Since they possess no  parts which slide against one
another, the valve discs cannot jam due to sedimenta-
tion or incrustation,

COMPLETE PLANTS FOR THE MASS
PRODUCTION OF TUBES

Even before completion of the metallurgical and
rolling mi!l plant in Rourkela steel processing was

Fig. 5. Prime Minister Nehru in front of the tube welding machine on the occasion of the inauguration at Rourkela.

(Photo: Mannesmann-Meer AG)
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Fig. 6. The tube welding table.

(Photo: Mannesmann-Meer AG)

Fig. 7. Prime Minister Nehru inspecting an API pipe.

(Photo:

Mannesmann-Meer AG)
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started there at the beginning of 1961, when the la'rge
diameter tube welding mill, erected as a turn-key job
by Mannesmann-Meer AG, Monchenglad_bach (West
Germany), was commissioned. The elecm'cal lqstalla-
tion of the plant was ready for operation just 15
emonths after the order for the mill was placed by the
state-controlled company, Hindustan Steel Ltd.
India is now in a position to make a consifiera?]e
portion of the tubes for her comprehensive pipe-line
projects herself. The supplies for the l'l40-km long
Assam——Barauni petroleum pipe line, which is alrea!dy
under construction, Wil result in more forel.gn
exchange being saved than was needed for the erection

of the new production plant.

With its fully mechanised and partly .auton.mt.ic
equipment the large diameter tube welding n?dlm
Rourkela can manufacture steel tubes from B8§" to
20" (219—508 mm.) outer diameter either continuously
from wide strip (620—1600 mm.) or from heavy plate
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material, the latter being mainly used for tube wall
thicknesses aver 10 mm. The tube welding line
comprises the following individual units; coil
unwinder, strip leveller, strip end shear, edge trimmer
for longitudinal trimming on both sides, steel shot
blaster with eight whirling blaster turbines and final
cleaning by means of strippers and multiple jets, ultra-
sonic testing device, 8-stand forming mill for pre-
rounding and final rounding of the strip or plate,
welding table, controlled from the operating desk,
with oil-cooled rotary welding transformer and both
internal and external flash trimmer, cooling way with
induction heating, 4-stand siziog mill for cold reduction
and sizing, travelling cut off device and a 7-roller cold
straightening machine (for tubes not already straighten-
ed in thesizing mill).  The tubes are raised by auto-
matic equipment and then deposited on travelling
skids, which convey them to a second hall, where
they pass through the cut off and chamfering machines,
internal-pressure testing presses and the weld seam
testing device (Magnaflux).

Fig. 8. The tube testing press.

(Photo: Mannesmann-Meer AG)
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Fig. 9. Loading of tubes for the Assam - Barauni petroleum pipe line.
(Photo: Mannesmann-Meer AG)

The operating speed of all the individual machines
in the plant is adapted to the welding speed, in order
to obtain continuity during tube production. The
welding plant itself is guaranteed for speeds of §8.5to
22.5 m/min., depending on the tube dimension. These
minimum values can be increased considerably in
continuous operation. Taking the guaranteed mini-
mum values as a basis, the plant can manufacture 40
to 110 tubes per hour in lengths of 12 m, which in the
case of double-shift operation corresponds to an
annual production of 200,000 to 380 000 tons.

The recent petroleum discoveries in the Indian
Union make it appear certain that the production of
this plant will be absorbed by the petroleum industry
for years to come.,

Mannesmann-Meer AG. also builds stretchreducing
milis to supplement tube manufacturing plants. These
mills are used for the manufacture of small or medium
diameter tubes from large, thick-walled welded or
seamless tubes, which are heated to rolling tempera-
ture and then passed through the numerous stands of
a stretchreducing mill, where they are considerably
reduced in diameter and wall thickness. With this

method the length of the finished tubes js greatly
increased in comparison to that of the initial tubes and,
at the same time, the tube quality is highly improved
by hot rolling, as all internal stresses are removed and
the structure of the material becomes fine and even.
A stretchreducing mill of this type would, for example,
enable the dimension range of the large diamelter tube
mill at Rourkela to be expanded from the previous
857—20" down to approximately 23", It would then
also be possible to manuf:cture casings and tubings,
which are required for working the oil fields, in
addition to the previously manufactured line pipes in
the dimension range of 83"—20". Furthermore, the
plant could then also be used for making boiler pipes,
structural tubes as well as gas and water pipes down to
about 23" in diameter,

In the meantime Mannesmann-Meer AG Is also
building 2 tube welding mills for private companies in
India. These mills are for the manufacture of small
diameter gas and water pipes (3"—3"). One of them
is for Zenith Steel Pipes Ltd. near Bombay, and the
other for Bombay Steel Tubes Ltd. in Ahmedabad.
Both these plants will have an annual capacity of
about 25,000 tons each in double-shift operation,
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Come [ealures of UFP 20 Production bears

I‘Io“)inq Maclline

By Bohumir Navara
Chief Design Engineer of the TOS Works

Celakovice, Czechoslovakia

sl e OFP 20 gear hobbing machine (Fig. 1), is

one of the members of the newly dev:loped
'l..ll range of OFP production gear hohblhng
machines. It incorporates a number of features .whxch
are the prerequisites of an economical pmduchonl of
precision gears and parts manufactured by the hobbing

method.

The principal features of all good machine loolls arf
high rigidity according to lhe' '“ lool-wor}&puece
system and sufficient dynamic rigidity, dcfermmed. by
the limit conditions for development of self-excited
vibration. In testing the OFP 20 machine, steel gears
of a maximum diameter and module No. were cut at
full loading of the electric motor, however, the limit

Fig. |

- o
conditions were not réqchcd. These g(:% r?s s op a
machine of a somewh'}wnuqu:nl ope -(r;u design
are due to its well thoughg “Oudukairs|EBC UGN, backed
‘ngs TR

by the latest achie\'eme‘% achine tools
and machining technology.

The cutting spindle and bearing suppgrling 'l!]F? hob
arbor (Fig. 2) run without any play in antifriction
double-row bearings and the axial forrjcs are taken up
by precision thrust bearings. 'Ihg kinetic ]uyoul o!‘
the spindle drive has been designed as simply as
possible and its last member is formed by the mulu-~
worm gearing including a duplex worm by mc;ln‘s of
which elimination of detnimental backlash Is possible.
Similarly, the spindle of the clamping table is mounted
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F'hgj 3. Diagrammatical layout of automatic work cycles
which can be set-up on the machine (horizontal move-
ments are performed by tool, vertical movements by

workpiece)

a —one cutting pass taken by conventional hobbing
method

abl —one cuttipg pass taken by climb hobbing method

~—two cutting passes taken by conventional hobbing

method

by —two cutt.ing passes taken by climb hobbing method

¢ -—two cutting passes taken by conventional and climb
hobbing methods

Cy —two gutting passes taken by climb and conventional
hobbing methods

d —one 1_nterrupted cutting pass taken by conventional
hobbing method

d1 —one interrupted cutting pass taken by climb hobbing
method

e —two inFerrupted cutting passes taken by conventional
and climb milling methods

€} —two interrupted cutting passes taken by climb and
conventional hobbing methods

f —two interrupted cutting passes taken by conventional
hobbing method

fy -lv_vo interrupted cutting passes taken by climb hob-
bing method

4 —1f\dexing ratio changed automatically and one cut-
ting pass taken by conventional hobbing method

B1

—indexing ratio changed automatically and one cut-

time mna A-1 .
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W

h —indexing ratio changed automatically and two cut-

ting passes taken by convemionallhobbing melbod
h, —indexing ratio changed automauca!ly and “:10 cut-

ting passes are taken by climb hobbing metho .
gear in one pass by tangential

j —cutting a worm
method ' )

1 _-cutting a worm gear in two passes by tangential
method

on prestressed pearings of NN-K series.

allows the backlash in the

10 be entirely eliminated
e worm,

The duplex indexing worm
indexing gear transmission i ‘
which, together with rigid axial mo‘upn'ng olvlh
is a prerequisite of high torsional rigidity of the work-

piece driving mechanism.

{ the hob slide and the axial
are independent of each
It foliows that for every
m cutting conditions in
put, tool life and required finish,
The diagram of the feed drive
number of members and

The radial traverse O
traverse of the clamping table
other and infinitely variable.

technological task the optimu

relation to the out
can be preselected.

shows that there is a small
that the drive is effected by hydro-motors.
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The stop syvstem allows programming of the relative
position of the tool and workpicce at the  preselected
speeds, the feed rates as well as progranuning of the
number of cutting passes by which the gearing is to be
completed, rough-cutting  and then  finish-cutting,
climb hobbing or conventional hobbing.

The tool speed on a standard machine is changed in
steps according to the geometrical progression. How-
ever, the machine can be arranged also for an
infinitely variable spindle speed. Control and opera-
tion of the machine are ceflected  electrobydrauheally
and the control system allows a wide variety of auto-
matic work cycles (Fig. 3a =30, The traverse to close
limits in radial direction has been made possible by
steady stops.  When several cutting passes are to be
taken or when the cutting of gears of the same module
and pitch but of a diferent tooth number is involved,
the end gauges of various lengths are automatically
inserted between the above mentioned stops.  Starting
and stopping of the axial traverses are controlled by
the stops provided on the control drum Fig. 4, the
set-up of which is very simple.  The posiions of the
clamping table are signuiled by the lighting up of bulbs.
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Fig. 5

The stops for a rtepeat cut and the attachment for
automatic changing of the indexing gear trans-
mission can be mounted on a machine of standard
execution.

The hydraulic control elements and pressure oil
supply units are located in a separate cabinet (Fig. 5).
This arrangement makes possible easy observing of the
complete hydraulics and leaking oil is centrally
retained and delivered into a tank which forms a part
of the cabinet. Easy access to the hydraulics for repair
work, is made possible by the removable covers.

To reduce the costs of expensive hobs uniform wear
of the hob over itstotal length is essential. This
condition is met by the shifting hob-slide, which can
be mounted on the OFP 20 gear hobbing machine.
The number of axial shiftings of the hob in stepsis
determined for a certain module in relation to the
tooth number, the pitch of the generated gear, as well
as the pressure angle and length of the hob. The
shiftings take place automatically after the predeter-
mined number of gear blanks has been cut  When all
the shiftings (steps) are completed, the hob returns to
its starting position and hob-shifting in steps either
starts again or the machine stops and a signal
light warns the operator that a blunt tool must be

replaced.
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On the model OFP 20 cutting-down of machining
times, especially important in cutting large-pitch gears
or when using large-diameter hobs, is made possible

by gradual cutting in radial direction to the required

depth and thereafter by axial movement of the work-
piece. An adjustable time relay ensures completr
table indexing which takes place after the required
cutting depth has been reached.

To allow feeding out of the hob from the gear blank,
it is possible to change automatically the size of the
axial travel.

The electrical instruments are grouped in a common
cabinet (Fig. 6). The control elements for the setling
are conveniently and purposefully situated on a panel
close to the operator’s post. (Fig. 7). The elements
for the programming of automatic work cycles are
situated under a locked cover to avoid an accidental ot
intentional change in the programmed functions.

Removal of the chips from the workpiece and tool
involves considerable difficulty on the majority of
machine tools. On the OFP gear hobbing machines,
the chips are washed away by a flow of coolant in such
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a way that the flow of coolant directed to the toolis
automatically discontinued after the cutting has been
completed and the flow is re-directed in special nozzles,
* By means of a directed, heavy fow of coolant, the
chips are reliably washed away into 1 chip reservoir,
There are two chip reservoirs (Fig. 8), rotating round

Fig. 7
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a vertical axis. One of them receives the chips, while
from the other, swivelled clear of the coolant splash
guard, there drips the coolant, and the respective
chip basket can be cleared at any time. Substituting
of an empty reservoir for a full one can be carried out
by simple swivelling even while the machine is running.
When the machine is placed in an automatic
gear production line, a chip conveyor can
be easily connected.

One of the prerequisites of a good-quality
surface finish of the machined parts is purity
of the coolant and removal of chips sticking
to the hob. Apart from the usual filtration
by means of ‘sieves and sedimentation, the
OFP gear hobbers may be equipped with
filler washers provided with permanent
magnets for the separation of micro-chips
which cannot be separated by sedimentation.
Chips adhering to the hobs are removed by
rapidly rotating metallic brushes.

On modern machine tools incorporating
higher degree of automation, provision
should be made for automatic loading. The
OFP gear hobbers fully meet this require-
ment. Their control and general design allow
easy instalment of loading equipments of different
systems for both large-batch and mass production.

MAIN TECHNICAL DATA OF THE OFP 20
GEAR HOBBING MACHINE

Maximum module No. 4

Maximum diameter/maximum
width of gear with straight
teeth mm 200/200

Maximum diameter/maximum
width of gear with teeth inclined
at 45 deg mm 160/140

Maximum/minimum distance—
centre-line of hob

1o centre-line of workpiece mm 205/ 30
Vertical adjustment of clamping

table mm 210
Maximum diameter/max

length of hob mm 135/140
Axial adjustment of hob mm 50

Diameter of clamping table mm 250
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Bore of clamping table spindle mm 80
Depth of bore, measured from

clamping surface of table mm 700
Maximum clamping

fength of workpiece mm 1,200
Diameter of indexing worm mm 270
Diameter of hob arbor mm 22-27-32-40

r.p.m 63-400

Hob speed

Feeds of hob slide,

infinitely variable mm/min, 0.4-100
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Rapid feed of hob slide mm/min. 320
Feeds of clamping table,

infinitely variable mm/min.  0.62-200
Rapid feed of clamping table mm/mian. 500
Taper in working spindle Morse No. 5
Output of main motor kw 9 )
Total installed output kW 13.4
Weight of machine with standard

equipment kg 4650
Weight of switchgear cabiaet kg 520

WORK BEGINS ON NEW £ 55,600,000 U. K. NUCLEAR POWER STATION

Work has commenced on the £ 55,000,000 nuclear

ower station at Sizewell, Suffolk (England). It is
being built by the English Electric, Babcock & Wilcox
and Taylor Woodrow atomic power group, and is the
Jargest nuclear power station under construction any-
where in' the world.

The station will have an output of 650 megawatls,
and is due for completion in 1966. It will be the
seventh civil nuclear power station to be builtin the

United Kingdom, and will bring Britain’s nuclear power
station electricity output to 3,060 megawatls —more
than 10 per cent of the country’s generating capacity.
The Sizewell station will have two gas-caoled,
graphite-moderated natural uranium fuelled reactor
furnaces. Power generated by the station is expected
to cost about £ 110 per kilowatt, compared with £ 160
per kilowatt from the plant at Berkeley, Gloucester-
shire, which is due 1o go into operation later this year.
——

1 S&L}

for any kind of DIPEWOrK

get in touch with

Whether it is for a small single item
or for a complete installation
our experience and resources

are at your service,

STEWARTS AND LLOYDS OF INDIA rrivate LTD.

41 CHOWRINGHEE ROAD, CALCUTTA 16

SLF--64
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. PR 63 (emi-automalic Vertical

Lathe with proqramme Lontrol

By Frantisek Borecky

Designer of Research [astitute of Machine Tools and Machining in Praha

,“""IHE production of shaft—and flange-shaped

parts involves considerable production costs in
" view of its technological intricacy. Therefore
{1

automation of these operations is of extraordinary
importance for all engineering works.

The Czechoslovak machine tool industry has pro-
duced successfully for several years now the SP?_S and
SP31 semi-automatic copylalheS: Th;sc machines are
arranged for turning operations In honzon.lal plane and
are, therefore, mainly intended for efficient produc-

tion of shaft-shaped workpieces.

The new SPK 63 semj-automatic machine is designed
for high-efficient machining of heavy and bulky com-
of flange shape which from the technological
standpoint are more difficult 104 machine, thzfn shaft-
shaped components. The machine has a vcrucal turn-
Its main advantages are the following :

poncnts

ing axis.

(a) large stock removal and thus also high
machine efficiency are made possible by
simultaneous machining by means of three
separate carriages the working movements
of which are included in one automatic
wotking cycle :

(by high precision work is enabled by the frame-

system rigidity of the portal arrangement of
the carriage guides :

(c) its vertical execution requires only a small floor
space and facilitates chip transport, work-
piece clamping and setting-up  of the

machine.
Fig. 1 shows a general view of the machine and
Fig g:z shows diagrammatically the layout of the

carriages.

anged for an automatic
spindle speed while the
etic system of the spindle
changing electric motors,

The main spindle drive ~is arr
changeover of the rcqunrgd
machine is joaded. The kin
drive consists of two pole-

one differential planetary gearing, a hydraulically-
operated duplex friction clutch and a corresponding
number of hardened and ground gears. This arrange-
ment, free of friction transmission elemeats, is featured
by high efficiency of the transmission and easy pro-

Fig. 1. General view of machine.

gramming of the speed change while the cyele is in
progress.  The output of the main drive is from 22 10
30 KW. There are § steps of the avtomatically changed
speeds, in a total ratioof 105, The whole speed
range is divided into 7 speed batches, preselected by
hand so that the individual speed steps, changed auto-
matically during the working cycle, are grouped as
follows :

Ist batch: 22,4 — 31 — 36 — 45 — 56 — 77 —
90 — 112
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2nd batch : 28 — 39 — 45— 56 — 71 — 100 —
112 — 140

3rd batch: 45 — 62 —171 — 90 — 112 — 155 —
180 — 224

4th batch: 56 — 78 —90 — 112 — 140 — 200 —
224 — 280

sth batch: 71 — 100 — 112 — 140 — 180—-224 —
280 — 355

6th batch: 112 —154—180 — 224 —280—1390—
450 — 560

7th batch: 140 — 190 — 224 — 280 —355—480—
560 — 710

The machine can be delivered with a lower speed,
namely in a ratioof 1 : 1.58, so that the total range is
from 14 to 450 r.p.m. The individual speed steps are
proportionally lower.

The selected speed steps allow the most economical
cutting speeds to be employed and the available high
output of the electric motors permits extreme utiliza-
tion of all sorts of cutting tools.

3&‘—.’

-
-

-
e 7. q TITITI ccd

Fig. 2. Diagram illustrating arrangement of carriages.
The figures in the diagram following indicate :

1 - right-hand copying carriage (first)

2 - copying tracer of first carriage

3 - copying template of first carriage

4 -~ left-hand copying carriage (second)
5 - copying tracer of second carriage

6 - copying template of second carriage
7 - recessing carriage (third)
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Fig. 3 shows a diagram of the drive and Fig. 4 the
layout of the transmission ratios.

The main spindle is mounted directly in the rigid
basic frame of the machine. The upper end of the
spindle is supported on NNK precision double-row
roller bearings. The lower end runs in a prestressed
bearing. The axial spindle play is taken up by a thrust
ball bearing. The mounting of the main spindle

guarantees high working accuracy even in the case of
heavy loading.

CARRIAGES

The carriages guide the tools ina predetermined
direction to form the geometrical shape of the work-
piece, during which the directions and feed rates are
changed according to a programme.

The resultant shape of the finished part is deter-
mined by the template shape or the rectangular cycle.
The roughing cut is done by the equipment for multi-
pass machining which is provided on these carriages
and which works automatically according to a cycle
and which can be programmed in any sequence,

To allow the carriages to meet these requirements to
the highest possible extent and within the shortest
possible time, they are purposefully designed as
follows:

(a) the carriage guides and bodies and the parts
belonging to the direct hydraulic drive are
of rigid construction ;

(b) the carriages are equipped with a hydraulic
copying system which works within accuracy
limits of 0.015 t0 0.028 mm. and is featured
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Fig. 4. Layout of transmission ratios — speed batches
and individual speeds of drive to main spindle

x Xxi vwve v vemo 1234567

IX shaft of motor 2

X1 shaft of motor 1
VI driving shaft of planetary gearing
Vil protruding shaft of planetary gearing

V clutch shaft - change gear 34

VI change gear 48

I spindle
I - 7 speed steps

by high stability, allowing large stock
remcval ;

(¢) all functional and setting elements are simply
and conveniently arranged :

(d) the possibility of mult-pass machining is
provided even in a reclangular cycle;

(e) three cutting feeds and a rapid feed for each
carriage are included in the working cycle.

WORKING SCOPE OF CARRIAGES
A. st carriage (right-hand, copying).

(a) Profile turning towards the clamping plate
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Fig. 5. Copying possibilities of Ist carriage in
inclined position,

(b) Multi-pass  roughing of cylindrical shapes
towards the clamping plate

(c) External andinternal copy-turning of profile
surfaces and turning of recesses by external

copying

(d) Automatic approach in cross direction to a
dead stop in preparation for the boring of
holes

(e) three cutting feeds and a rapid feed for each
of the carriages, included in a cycle,
through the electric control cylinder, which
gives an impulse for changing the rate of
feed and rapid feed. Simultaneously, the
preselected speeds of the main spindle can
be changed automatically. While the work-
ing cycle of the carriage is in progress or
after its completion, the control cylinder
initiates further functions of the second or
third carriages, or provides an impulse for
stopping the machine.

Fig. 5 shows the shape possibilities for work-
pieces machined with the Ist carriage in inclined
position.

B. Second carriage (left-hand, copving)

This carriage works as a copying or cross carriage
and the following operations can be carried out with
i

(a) copy-turning of face surfaces
(b) copy-turning of side surfaces
(c) internal turning, recessing, chamfering and

similar operations ina rectangular cycle,
with the copying system disengaged.



JOURNAL OF INDUSTRIAL ENGINEERING September 1961

110

In the case of rectangular working cycle, the work-

piece shapes are obtained by means of dead stops or

electrical stops.
Fig. 6 shows shape possibilities  for workpieces

faced with this carriage.

Fig. 6. Copying possibilities of 2nd carriage in its
different positions.

Fig. 7 shows an example of internal turning.

C. Third carriage (recessing)

(a) Turning of external and internal recesses.

(b) Longitudinal and transverse turning against

a dead or electrical stop.

(c) Turning with the help of a mechanical copy-
ing equipment to provide both external and
internal corner recesses, or also profile

recesses and profile surfaces.

Figs. 8 and 9 show typical

carriage.

CONTROL SYSTEM OF AUTOMATIC

WORKING CYCLE

The machine control system is based on the electrical
programme mechanism which enables quick and easy

0¢ 13 12

application of 3rd

)]
10 1
Fig. 7. ?ossibilities of internal turning by 2nd carriage
in cross-wise cycle (cycle may be composed of
11 10 12 movements following each other in
any sequence)
'-::
A\
Qa.
= ===
iy
7 |
/é ;'
7
/%
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/ g
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C.
Fig. 8. Example of copy-turning of recesses by 3rd

carriage from a mechanical template :
a —external turning

b - internal turning

¢ - internal turning of a hole
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( Anv automatic  working cycle for the following
unc(;oqs can be set by means of the programmin
mechanism : ) &

(a) changing working spindle speeds over 8 steps

inatoal ratio of 1: 5, awtomatje speed
change taking place while cutling s in
progress :

Fig. 9. Possibilities of surface machining by 3rd carriage
in cross-wise (rectangular cycle). The cycle may
consist of 9 movements, following each other in

any desirable sequence.

preselection of automatic functions in a certain
'sequence required by the technological analysis of the
working operatioas included in the cycle.

Programme setting is done by simple screwing of the
contact pins in the command card, which is delivered
to the operator by the technological depastment.  This
card has marked holes for taking the contact pins and
is fixed on the programme selector. The chuck work
necessitates a wide scope of technological possibilities
in regard to the individual work phases.  For this

' . ' Fig. 10. Closc-up vi d i
reason, all three carrnages are equipped with separate 8 0.“,“' .ch n_f Progrmme sclectors with
punched cards for feft-hand copying  and

programme mechanism, the commands of which cun TECSSSIng Carriages,

be combined into a common cycle.  As such, the

workpiece is machined at one sefting in as many as 30
(b} changing rates of three cutting feeds with all

to 36 operations.
) three  carriages, independently  of cach
Fig. 10 — a close-up view of the programme sclector other; :
of the second and third carriages.
(¢) controlling direction of cutting feeds ang
&

During the avtomatic working cycle the carriage rapid feed ;

movements are initiated by the contacl cylinders,

composed of dividing rings the increments of which

are given in millimetres and correspond to thie respec-
Each ring represents one

(d) ;lufnm;llic setting of cutting depth and up to
five times repeated roughing pass for stock

tive position of the carriage. ' ‘ removal before copy-turning ;

working phase of the cycle and by mere rotating of the

ring according 1o 4 numbered scale, it can be deter-
mined in what position of the carriage the starting of
the next working phase has to take place.

{¢) starting recessing carmage the working pro-
gramme of - which s controlied eleciro-
hydraulicalty ;
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(f) starting left-hand, right-hand or recessing
carriages in any sequence.

Fig. 14 shows the punched card of the programme
selector of the first carriage.

The time required for setting up the machine largely
effects suitability of the machine for small-batch and
medium-batch  production.  For this reason, the
machine is provided with panel desks for remote hand
control of the machine functions while setting-up by
means of the push-buttons or change-over switches.

Fig. 11 shows a panel desk for hand control of the
second and third carriages.

Fig. 11. Close-up view of left-hand panel desk for
hand control of left-hand copying and
recessing carriages.

The setting of the SPK 63 machine is limited to the

following functions, requiring but little time :

(a) preparation of programme by screwing-in
contact pins;

(b) setting of speed and feed ranges ;

(c) clamping and alignment of three cutting tools
and templates at maximum ;
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(d) setting of contact rings and depth of pass for
individual roughing operations ;

(e) setting of stops for rectangular cycle.

A

1

Fig. 12. Method of machining of a wheel hub. Time
required for setting - tpz =150 production
time=6.8"

Fig. 13. Method of machining of one half of
differential, Time required for setting —
tpz = 180, production time = 7°

CLAMPING OF WORKPIECES

The workpiece to be machined is clamped either
directly on the clamping plate or in a holding fixture,
secured to the clamping plate. Apart from this, the
machine is equipped with a hydraulic clamping attach-
ment by means of which the part is clamped in a
chuck, or the respective clamping medium must be
adapted for connection to this attachment. The
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clamping force can be adjusted by regulation of the oil
pressure. The latter being of the order of 25 atm.,
the set clamping force on the chuck jaws is 26,000 kg.
Clamping and releasing of the workpieces are con-
trolled by push-buttons.

> To avoid injuries caused by a released workpiece,
the spindle speeds are interfocked with the clamping
equipment. This locking arrangement also prevents
the clamping equipment from being operated while the
machine is running.

COOLING

The basic body of the machine houses a coolant
tank and a coolant pump with the appertaining
distribution system connected to the recessing carriage
on which the high-speed steel tools are to be employed.
The cooling equipment is delivered as a special
accessory
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Fig. 14. Command card of right-hand copyinyg carriage
on SPK 63 model

1 - feed A
2 - feed B
3 - feed C
rapid feed down D
rapid feed up E
Stopping of cycle of Ist carriage F
Stopping of muchine G
Starting of 2nd carriage H
Starting of recessing carriage 1
Light signalling in regard to

progress of working cycle 01
Repeat machining passes }
1. - 8. Spindic speeds K 'S

tndividual stages of

——— e e R
: — working cycle
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ECONOMY

From the economical standpoint, when considering
the machire utilization it should be stressed thatin
setting the machine work cycle only with the help of
stops and in applying hand operation by means of the
push-buttons, the machine run is quite economical
and is highly etBicient for production runs starting from
5 pieces. When the machine is set up for arun ona
fully automatic cycle, it is utilized with economy for
production runs starting from 20 to 30 picces.

As compared with the average obtained on conven-
tional universal machine tools, the time savings are of
the order of 60 to 90 per cent, and the labour pro-
ductivity is increased to 150 1o 730 per cent.

Figs. 12 and 13 show examples of machined work-
pieces. Fig. 15 shows machining of a flange by all

three carriages.

MAIN TECHNICAL DATA OF THE SPK 63
SEMI AUTOMATIC VERTICAL LATHE

Max. turning diameter mm 630

Max. turning length mm 250

Fig. 15. Close-up view of method of machining
ona flange by means of three carriages
stnultancously.
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Taper in spindle Morse No.
Max. torque on spindle kgm
Spindle bore mm
Diameter of clamping plate mm
Chucks (diameters according

to choice) mm
Clamping force on chuck jaws kg
Max. pressure on 10ols kg
Cross-section of tools mm
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6
560
50
580

315,500
26,000
2,400
32x 50

FIRST COPYING CARRIAGE (RIGHT-HAND)

Stroke of slide mm

Copying stroke, measured in plane
perpendicular to machine axis :
(a) carriage in perpendicular
position to machine axis mm
(b) carriage in inclined position
as measured to machine
axis mm

670

315

270

SECOND COPYING CARRIAGE (LEFT-HAND)

Vertical adjustment of slide mm
Horizontal adjustment of cross slide mm
Horizontal stroke of cross slide mm

Copying stroke :
(a) carriage in vertical position mm
(b) carriage in inclined position mm

THIRD CARRIAGE-RECESSING

Vertical stroke of carriage mm
Horizontal stroke of carriage mm
Adjustment of horizontal carriage mm

Maximum depth of outside copying mm

SPINDLE SPEEDS

Number of speed steps

Number of automatically-changed
speed steps

Number of speed batches

Range of speeds—standard r.p.m.
Range of speeds—low r.p.m.
KW

Range of outputs

420
160
390

315
270

260
300
100

50

16

8

7
22.4-710
14-450
22-30
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FEEDS

Range of feeds mm/mio. 7.1-1,000

Ratio of automatically-changed

feeds. 1:10
Rapid feed towards workpiece mm/min. 2:
Rapid feed away from workpiece mm/min. 2.2
Number of automatically-changed

feeds (for each carriage) 3

DRIVING ELECTRIC MOTORS :

For spindle drive :

output I X kW 10/15
Ix kw 13/18
speed .+ 1.p.m. 1,440/2,880

For drive of hydraulic pump
for Ist carriage :
output kW 1.5
speed r.p.m. 1,440

For drive of hydraulic pump
for 2nd carriage :
output kW 1.5
speed r.p.m. 1,440

For drive of hydraulic pump
for 3rd carriage :
output kW 1.5
speed r.p.m. 1,440

For drive of hydraulic pump
for clamping :

output kw 0.8
speed r.p.m. 1,440
For drive of lubrication pump
output kW 0,180
speed I.p.m. 1,440
For drive of slide of 2nd carriage :
output kW 0.6
speed r.p.m., 1,440
For coolant pump :
output kW 0.3
speed r.p.m. 2,880
Height of machine mm 3,100
Width of machine mm 2,700
Length of machine mm 2,800
Net weight of machine kg 11,000

e
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WRY 100 JIC BORER .

By Miloslav Subrt

. Design Engineer of the MAS KOVOSVIT Works,

at Sezimovo Usti', Czechoslovakia

Ium-,HE jig borers continue to find ever-larger

".." engineering production. The tremendous
development of the engineering industry in this
century is featured not only by increased prodgc-
tivity, but also by increased demands on the quality
and precision of the products.  Despite the fact
that the production of other machine tools, such
as centre lathes, milling machines, drilling machines
etc., is rather old, the first jig borers were manu-
factured as late as the beginning of lhe. 20th century.
Until then, precision drilling operations were a
monopoly of specialist-—-toolmakers and w'cre effected
on a centre lathe with the aid of special adaP(a.
tions and fixtures. The development of these machines
is, with due regard to the short time referred (9
above, by no means backward, on the contrary, it
can be said that these machines. demonstrate ic
high standard of present engineering and measuring

technique.

Their popularity is proved by the fact that the
d for them continues to  grow and that the

deman ) .
number of their manufacturers in the world is
increasing.  The application of jig borers is today

y to work in toolroom, the produc-

limited not onl : K . ..
tion of fixtures and in singlepiece production but jig

borers are now employed for short as well as long
production runs, whereby outlay connected with the
production and storing of costly jigs and fixtures are
avoided. Therefore, manufacturers l.oday cnd-eava'ur
to increase the output of these machinzs, to Slmphij
their operation, and also to make ‘?Om"j O.f their
functions partially automatic. Ap!omanon is d|4re(:led
mainly to the measuring and setting of co-ordinates.
All the equipments hitherto developeq are very costly,
which reduces in turn their economical reason to a

considerable extent.

On principle, the demands laid on the jig borers

may be summarised in the following points:

(N Precision
(2) Output

fields of application in all branches of .

(3) Simple operation
(4) Large application

The Czechoslovak double-column jig borer type
WKV 100 (Fig. 1) is intended not only for the drilling
and boring, but it allows also all milling operations
(o.btAe performed to the closest tolerances. On top of
this l_t may be employed for the precision  marking-off
and inspection of parts. All the operations can be

eﬁ'cctcd within the accuracy limits of an order of 1
micron of a millimetre.

Fuflhcrmm_'c, a great advantage of this machine is
that it permits both the male and female threads

{metric a‘nd Whitworth) to be cut without the use of
any special accessorijes.

Fig. 1. General view of machine
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The machine (Fig. 1) consists of the bed, on the
guideways of which moves the work table, supported
on antifriction bearings. The working area of table
is provided with clamping slots. Two columns,
connected at the top by a steady cross beam, are
secured to the bed. This whole arrangement ensures
the rigid frame of the machine. The moving cross rail,
carrying the vertical headstock, is guided on the
columns. [n addition, the right-hand column carries
the horizontal headstock and the left-hand column the
rest,

The work table is supported on rollers and actuated
through hydraulic equipment. The pump and distri-
bution system are situated at the rear end of the bed
(Fig. 2) and are easily accessible. The table feeds are
infinitely variable from 20 to 350 mm/min.

Fig. 2. Hydraulic equipment and cooling.

For rapid table traversing the rapid feed is provided.
Fine hand feed, intended mainly for final setting to the
required position, is available within a range of
approx. 100 mm.

The steady cross beam houses the drive to the lifting
screws intended for vertical adjustment of the moving
cross rail.  The later is relieved during the elevation
through the action of the hydraulic system is such a
way as to minimize the wear of the lifting screws and
nuts. After the adjustment has been completed, the
cross rail is automatically locked on the columus.

The vertical headstock is adjustable in a horizontal
plane on the moving cross rail. The feed mechani§m
is situated in a box at the right-hand end of the moving
cross rail (Fig. 3). The feeds intended for milling ar‘e
controlled by push-buttons, while the rapid feed is
controlled by a lever.  There are available 4 s{eps of
feed rates to either side of 25, 50, 75, 150 mm/min. and
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1 rapid feed of 1,500 mm/min. The drive consists of
a 4-speed electric motor, worm gearing and differential
gearing. The system allows also fine hand setting,
required for final setting of the vertical headstock.

Fig. 3. Horizontal headstock and feed gearbox
of cross rail.

The vertical headstock (Fig. 4) is equipped with an
individual electric motor of 4 kW output and contains
the transmission and feed mechanism, spindle with
quill, attachment for measuring the length of spindle
out-feeding with automatic stopping of power feed and
attachment for thread cutting, i.e. attachment afford-
ing a feed to the spindle which corresponds to the lead
of the thread concerned. The transmission mechanism
allows 23 steps of speeds from 12.5 to 2,000 r.p.m. to
be obtained. The feed mechanism allows 8§ steps of
feed 0.025 to 0.63 mmjrev. to be obtained. The
spindle runs in antifriction bearings (Fig. 5), which
are specially manufactured for this purpose. The
spindle end is provided with an internal taper (15 : 100)
and a chucking head for fixing the adapters with tools.
The toois are inserted in the adapters which are pro-
vided with metric or Morse taper. The tools are held
in the adaptor taper either only by friction force, or
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Fig. 4. Vertical headstock (change gears for
thread cutting).

they are secured in the adaptors by a screw. After
loading the adaptor with tool into the spindle, the
adaptor is locked by the chucking head, by means of
a hand lever.

The spindle is balanced by a counterweight, which
simultaneously balances the whole headstock on the
guides of the moving cross rail.

The speed regulation is provided with preselection
which allows any further speed to be preselect while
machine is running.  For measuring the length of
spindle out-feeding, there are available the scales on the
control levers and also the attachment with adjustable
stop, which automatically stops the power feed when
the pre-set lengih of spindle out-feeding is reached.

The thread cutting attachment consists of the
transmission mechanismm  with change pgears. The
latter are placed in the gear quadrant (similarly as with
centre lathe), and by their different set-ups the feeds per
spindle revolution, to correspond to the required
thread lead, are obtained. (Fig. 4—opened cover).
Both metric and Whitworth threads can be cut. In
thread cutting of special advantage is the automatic
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Fig. 5. Spindle mounting.

stopping of the feed after the required depth has been
reached. After the threading tool has been driven
home and the feed has again been started, the tool
always runs accurately against the thread. Thereby
damage to the tool is eliminated.

Thread cutting is diagrammatically shown in Figs. 6
and 7.

The horizontal headstock (Fig. 3) has a similar
assembly as the vertical headstock. The drilling out-
put, range of speeds and feeds are the same. Itis
also arranged for thread cutting. It is arranged for
hydraulic speed and feed change, as well as for their
preselection. Its weight is balanced by a counter-
weight, housed inside the column. Adjustable stops
are provided (Fig. 8), intended for the automalic
stopping of the power feed. The dial indicators can
be inserted in the stops and thus the length of the
spindle out-feeding can be measured.

The horizontal headstock considerably increases the
machine application and productivity. When parts,
provided with holes or surfaces perpendicular to each,
other, are to be machined, lengthy and difficult align-
ing is eliminated and the machining can be completed
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at one setting. The rest situated on the left-hand
column serves to support the long boring bars.

The machine lubrication is solved in such a way as to
avoid the wear of parts and asto ensure reliable
operation of the machine.

The transmission gearings are thoroughly lubricated
either by circulating lubrication (provided with a sepa-
rate pump) or with an oil bath. The other working
spots on the machine, as well as the guideways, are
lubricated centrally from several points.

The machine is equipped also with a coolant pump.
The coolant is supplied through pipes and direcied to
the tools. The tank with pump is situated on the side
of the hydraulic equipment (Fig. 2).

MEASURING EQUIPMENT

The optical projection measuring equipment serves
for the measuring and setting of co-ordinates. The
basic part of the equipment is the precision rule from
high-quality steel, with super-finished surface, provi-
ded with millimetre scale. The image of the gauge

Fig. 6. Cutting of female thread.
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marks is magnified 32 times by a system of lenses and
projected on ascreen, provided with a mark. When
the final setting is established the gauge mark has to be
within the frame of the above mentioned mark. The
dividing drum with nonius allows setting to a tolerance

of 0.001 mm. The great magnification and projection -

make possible effortless precision measuring, Thd
equipment is not exposed to any wear and is protected
against any damage from outside. On principle, the
equipment is the same for all three coordinates. Out-
side arrangement  for the table coordinate is given in
Fig. 9. The rules situated on the machine surface are
intended for coarse measuring.

The electrical equipment is housed in a separate box
(Fig. 10). Both drilling motors when stopped are
braked;by direct current.

The machine is lighted by a fluorescent lamp,
sttuated in the botiom part of the moving cross rail.

All places serviced during the measuring process also
illuminated.

Returning to the previously stated viewpoints, they
may be summarized as follows

Fig. 7. Cutting of male thread.
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Attachment for measuring lcngtt_l of out-feeding
of horizontal headstock quill.

asuring equipment on bed.

Fig. 9 Arrangement of me

model WKV 100 meets all the

the Jig boref aimed for machines of this class.

requirements cl

1) Itis precise—guaranteed precision of setting
( within 0.005 mm.

5 [t has a high output {drilling outpul of 4 kW
@ an(i large range of speeds and feeds)
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Fig. 10. Electrical equipment.

(3) Operation does not call for physical effort,
The operating clements are casily accessible
and are  mostly arranged so  that  the
machine can be serviced from cither side of
the bed.

(4) Application is ncreased by the horizontal

headstock and rest as well as by the thread
cutling altachment,

Technical data :

Clearance between columns  mm 1,600
Height of table clamping

surface mm 913
Table :
Table size (width Xlength) mm 1,000 x 1,600
Table adjusiment mm 1,400
Feeds—infinitely variable,

hydraulic mm/min. 20 to 300
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Rapid feed (forwards aqd

rearwards) mm/mio. 2,000 to 2,500

Moving cross rail :

Cross rail adjustment mm 740

Vertical headstock :

Dia. of spindle quill mm 120
Stroke of spindle quill mm 300
Spindle speed : number of

steps 23

range r.p.m. 12.5to 2,000

Drilling feed to spindle
number of steps 8
range mm/rev. 0.025t00.63

Milling feed : pumber of

steps 4
range mm/min. 25, 50, 75,
150
Rapid feed mm/min. 1,500
Tool taper special 15: 100
Sort of cut threads M, W
Adjustment on cross rail mm 1,000
Input of motor kW 4
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Horizontal headstock :

Dia. spindle quill
Stroke of spindle quill
Spindle speed : number of
steps
range
Drilling feed to spindle:
number of steps

September 1961

mm 120
mm 300
23

r.p.m. 12.5to 2,000

8

2

range mm/rev. 0.25t0 0.63
Milling feed : number of

steps 3

range mm/min. 50, 71, 120
Rapid feed mm/min. 1,000
Tool taper special 15: 100
Input of motor kw 4
Adjustment on column mm 700
Rest :

Adjustment on column

(only by hand) mm 700
Permissible loading of table kg 2,000
Max. dimensions of machine
(width X length X height)  mm 3,145 x 4,145
X 3,298
Net weight of machine approx. kg. 19,000

ELEVATOR FOR UNLOADING

An elevator, designed and manufactured by a
London firm, will help to speed up the unloading of
frozen blocks of fish and ice from the cold-storage
hold of the ¢Lord Nelson’, the first distant-water
trawler specially designed to freeze half her catch at
sea. Built into the cold-store hold is an insulated
trunk extending into the superstructure of the vessel.
This houses the Webb Continuous Swing-Tray Elevator
which is used to unload the frozen fish-blocks when

the ship docks.

The elevator compensates automatically for any
heeling movement of the ship. It can be loaded at an
upper or a lower position, depending on the level of
fish left in the hold. Charging and discharging is
effected automatically by means of a special finger-tray
device. Another safety feature is a cut-out which stops
the elevator if a block of ice is badly misaligned in one
of the trays. Unloading speed depends on the number
of swing-trays on the elevator in use. Using 12 trays,
more than 80 stones of fish a minute can be unloaded.

FROZEN BLOCKS OF FISH

At the top of the elevator, the blocks slide out through
a watertight steel door in the bridge front, about 5 ft.
above the upper deck, and onto the quay-side through
chutes over the side of the ship,

NEW HIGH SPEED COMPUTER
IN PRODUCTION

Quantity production of the Ural-4, high-speed
digital computer is to be put in hand immediately,
The Ural-4 performs a wide range of mathematical
functions at between five and ten thousand operations
a second. It has a larger memory storage than other
machines of the same type and a greater choice of input
and output forms. Results of the machine’s work can
be shown as tables, diagrams or printed texts, which
makes it suitable for drafting national economic plans,
process control, transport services, weather forecasting,
stock control and many other applications.

PSCT 9

RIV

bearings
and the
ENGINEER...

... soon become
very good friends, for RIV.

has the right qualities
and the right background :

I8
RV

* 6§ Modern plants in haly, producing over
20,000,000 bearings yearly, are equipped to
supply whatever kind of bearings you need.

* 100 specialised engineers, 9,000 workmen, 1,500
office workers team up to produce the precision
bearings known the world over as RIV

* Strict control and inspection procedures
during manufacture ensure that RIV bearings
are all exactly within tolerance limits.

* Modern research and test laboratories keep
track of your requirements, and ensure that each
RIV hearing is worthy of an Engineer's respect.

Sole Distributors in India:

THE CENTRAL TRADING COMPANY

137, Canning Street, P. O. Box No. 2684, Calcutta-!
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The Applicalion ol Max.Min. bovernors to Hail Traction

September 1961

By D.F. Cardy

INTRODUCTION

IN general, these notes apply to mechanical and
some particular types of hydraulic drive locomotives

Two main problems exist, the first being a question
of engine torque control as opposed to speed control
The second is the problem of sharing the loa(i
equally between engines and/or locomotives, should
more than one engine be operating at any c;ne time
that is ensuring that each engine exerts an e ua;
proportion of the total tractive effort. !

ENGINE TORQUE CONTROL
The advantages of this system are as follows :—

1. Accurate indication of engine load

2. Accurate control of tractive effort and hence
acceleration.

3. Control is possible over wheel slip.

Rydraulic drive o i
: comotives can be subdivi .
three main types :— ivided in

A. Puore torque converter drive (Makedro).

B. Hydraulic  coupli
pling (s) and
(Powerflo). gearbox

C. Combir.ali.on of torque converter (s) and
hydraulic coupling (s) (Voith).

' 'In types?and C, whenever the hydraulic coupling
lS}n.operauon, the engine is directly coupled to the
driving wheels via a gearbox, and, therefore, engine
speed is directly related to track speed. ’

j This is alsq the case for the so called mechanical
rive ‘locomouves using a gearbox with either a fluid
coupling or a plate clutch.

For purposes of this discussion, therefore, it is
intended 1o couple hydraulic locomotives types B and
C with mechanical drive locomotives, and it is only
se types of locomotive which can benefit from the
governor.

the )
use of a max-min.

Typi i
with- pllc(;i'f’eln)ime load-speed governor characteristics
track speéti mnogp are shown in Fig. 1. A given
lics by takimz( e superimposed on these characteris-
i o }, account of t.he appropriate gear ratio.
amount of ¢ seen that in order to place a given
ot load on the engine, and hence obtain the
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Fig. 1

required tractive effort, the control speed selector
n:]ust be very closely matched to the track speed as
ifoins.o For a load of 509, full load to an accuracy

‘ %, the control speed must be matched to the
engine speed to an accuracy of = 0.5%,. Also, as the
locomotive accelerates, the setting of the ’control
spegd s'elector must be continually altered in order to
maintain the required tractive effort.

| It is, the'refore, apparent that the drivec’s control
ever bears little relation to theload or torque on the
engine. Thus he has littiz knowledge of the engine
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load and has only a small amount of control upon the
acceleration of the locomotive as a whole.

In order to control engine load or torque, all that
is to couple the driver’s control handle
edirectly, to the engine fuel rack and to provide a
dvice which overrides the driver’s control should
over or underspeeding occur. The device is called a

max.-min. gOvernor.

is necessary

It could be argued that ultimately it is the speed of
the locomotive which has to be controtled, and that,
therefore, a speed control governor is the obvious
choice. However, the driver does not have as much
direct control of the locomotive as he would have
using torque control. Itis possible to control wheel
slip at starting with torque control, and it must be
stressed that the controlled quantity 18 tractive effort

and hence acceleration.

LOAD SHARING

In order to obtain accurate load sharing, when
using speed gOVErnors, it is essential that the droop
characteristics of each governor-enginc system  are
all engine speeds. This is extremely
facturing toleranceson springs
omponents.

matched at
difficult because of manu
and other governor and engine €

The obvious and most simple method of load
sharing is to position each fuel bar so that each engine
is developing an equal proportion of its full load
This can simply be done with actuators fed

torque.
trol air supply, regulated by the

from a common con
control lever.

direct positioning of the

[t is now apparent that
and automatic load

fuel bar gives both torque control

sharing.

THE ARDLEIGH 900 SERIES
MAX.-MIN. GOVERNOR

the over and underspeeding
control as discussed
the actuator necessary 1o move the fuel
ine is remotely situated from the control
resulting configuration  gives governor
speed at the minimum and
maximum speeds with independent torque conltrol
whenever the engine is running at a speed between
the two limiting speeds. The work output of the
5 ft. lb. and the unit is completely self-

This governor combines

device necessary for torque

above, with
bar if the eng
cab. The
control of engine

governor is |
contained.
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Flg. 2 shows the torque speed characteristics
obtained with the system and the region of torque
control is apparent as the system of straight lines
Control 1s by either pacumatic or m;muu} mcan;.
The layout of the governor is also shown and lhc
numbered positions on the torque speed characteristics
Cor'respond with the appropriate drawings 1 to 7
which follow. The position A is reprcs‘;nled in tl
schematic diagram. ‘ *

. Wilh no air pressure supplied to the actaator it is
in its upper position and, as shown in posttions | und
2, only the centre spring is in operation. Positions |
fmd 2 represent the No Load Torque and Full Load
rorq‘ue conditions respectively when the engine is
run_mng under minimum speed control.  The u()vcrn()»r
I8, in fact, behaving exactly as an ordinarybpropor-
tional (droop) governor with lever feedback.

.lt now air is supplied to the actuator, so that its
piston is moved to half stroke, the pivot point of
the feedback lever is lowered. With Full Load
Torque applied, the engine is sull under minimum
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speed control as shown in position 4. If now
the torque on the engine is reduced the speed rises
because the power piston, in moving downwards,
compresses the minimum speed spring. At half load
the pilot valve spring carrier contacts the maximum
speed spring stop and the power piston cannot
decrease the torque setting any further until the
flyweight speed has risen sufficiently to overcome the
maximum speed spring force. The engine speed can,
therefore, rise moving along as shown in position 3.
If the engine speed rises to the maximum limit, the
maximum speed spring stop is lifted from its seat and
the power piston moves to the No Load position 5.

With the actuator piston moved downwards full
stroke, the governor position is shown in 6 and 7 at
Full Load and No Load torques respectively. The
governor in this condition is again operating as an
ordinary proportional governor, but at the maximum
speed. It will, therefore, be seen that for various
actuator air pressures, a family of characteristics are
obtained as shown in Fig. 2.

In order to cope with the variation in No Load
Idling conditions, experienced during starting and
warming up, the governoris set with a small gap
between the pilot valve spring carrier and the
maximum speed spring stop, as shown in position 1.
This ensures that at minimum, i. e. idling speed, the
power piston can move below the No Load position
without causing the engine speed to rise to the
maximum limit. This gap, referred to as the Idling
Margin, is closed by a small initial actuator move-
ment and then engine torque control commences.

It should be noted that in the design of the
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governor the actuator piston is of annular form
around the spring assembly.

A design is available using manual control instead
of an air control pneumatic input. A further manual
control model of 8 ft. 1b. work capacity, based on the
700 Series governor, is shortly to become available.

Examination of Max-Min. Characteristics

VOITH TYPE DRIVES (USING ONE OR
MORE FLUID COUPLINGS)

In these types of drive, top gear is obtained through
a fluid coupling which gives higher efficiency than a
torque converter. Top gear characteristics are,
therefore, similar to those of a mechanical drive
locomotive.

Fig. 3. shows the tractive effort-track speed
characteristics, and it will be seen that using a speed
governor there is no contro!l over top gear torque
other than the contro! obtained by matching track and
engine speeds. This has been dealt with under torque
control.

i

e i R TN .
3 . i :

Fig. 3.

Thus, although the change in tractive effort as top
gear is reached is smooth at maximum engine power,
the change is not smooth at lower power output and
the engine always develops maximum torque in top
gear,

If a max-min. governor is fitted, the torque converter
characteristics are unaffected whilst direct control is
obtained over top gear torque giving smooth transition
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in Fig 4. Torque converter

characteristics are unaffected because the normal
engine speed control method is virtually a method of
torque control due to the propeller law characteristics

of a torque converter.

into top gear as shown

This application has already been used with com-

plete success.

MECHANICAL DRIVES

s of a mechanical drive locomo-

tive using a speed governor are shown in Fig. 5.
Normally gear changing is carried out by the driver.
There is no control over tractive effort.

The characteristic

—
Hrgma

Fig. 5.

is fitted, the characteristics
and it will be seen that

effort is obtained.

If a max-min. gOVernor

available are shown in Fig. 6.,

complete control over tractive
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GEAR CHANGING

The one Problem introduced when using max-min
g;])verr.\ors is that ‘of engine speed control during gean:
changing operations. This can be overcome b
matching the minimum-maximum speed ratio of thi
gove.rnorft;) the ratio change in the gear box. Usually
aratioof 2 to 1l is chosen i ‘

. s so that this gives
to b _ a gear
Zog “i”h rau;s in geometrical progression, (i. e 1g2
,8etc. tol depending on ot of gear
the number of
steps and the maximum track speed required =

Thus, when the maximum track speed is obtained i
one gear, de_cl.u(ching and moving the co;urol l?aendlln
bflck to minimum torque position will automatic: llc
give the correct engine speed for smooth ‘ld "
takeover in the next highest gear. suteh

.When changing to a lower gear, the control handl
vs'nll not need moving because the engine s eesn 'le
rise au(pmalically to the maximum aqgo W"‘
declulchmg takes place due to the release ok lc;'u;)':' -
the engine. The one exception to this rule »\;oulc;ol:;

when the torque control handle wasin the minimum

position, but this would hardly be likely. In an
case, 4 .smgll movement towards the maximum tor uz
position will give the necessary engine speed rise )

mTl;u;;;vP:ir; cl::rngmg to a higher gear, it is necessary
m ) que control handle to minin

posmo.n.durmg clutching operations. When ch: sine
down itis not necessary to move the cont Ll ;f‘gmg
unless it is in the minimum position, rol andle

If automatic gear ing i

‘ changing is fitt

i ) ed to the

tive, then all that is necessary is a dumping lOclomo.
valve in
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Assembly of Type 901/IG Max.-Min. Governor

the air line to the governor which opens when
changing up is occurring, thus no movement of the
control handle would be necessary.

If a Wilson type epicyclic gear box is used, then
no movement of the control handle is necessary
during any gear change, whether up or down.

Railcars, which employ mechanical drives, use pump
mounted max-min. governors.

POWERFLO DRIVES

In .these types of drive where g2 separate fluid
coupling is used to engage each gear, then, provided
there is no break in tractive effort, i. e. one couplin
is filling whilst the other is emplying, no movement o%"
the control handle is necessary. If, however, there is
a break in tractive effort, similar to lha’t durin
declutching of mechanical drives, then the argumenti
given under Mechanical Drives stjll apply if undue
engine speed fluctuation is to be avoided.

WORK ON INDIAN DAMS BY BRITISH FIRM

The Indian branch of the British firm of Cememation. Co. Ltd. has‘ Just been awarded a contract valued at
ro-Electric Power supply Co. Ltd. for the strengthening of the Shlrawta Dam, near Bombay, Two-and-a-hal
tion with a contract valued at approximately £100,0C0 for the grouting of the Waj
f the Tata hydro-electric project system. This was followed last year by a
¢ Walwhan Dam by means of high tensile cables and the grguting of the Shirawta Dam, valued in
for the application to the Shirawta Dam of strengthenig works similar to those recently ¢
1l commence immediately and is expected to be completed by mid-1963,

Tata Hyd
Tata Power Co. entrusted Cementa

like the Shirawta Dam, forms part o
strengthening of th »
The present contract 13 !
walwhan Dam. Work wi

£270,000 by the
f years ago, the
whan Dam, which,
contract for the
all at £400,000,
ompleted on the
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VEB HARZER WERRE'S CONTRIBUTION

“T0 THE AUTOMOBILE ANCILLARY INDUSTRY

B 'y A Special Technical Writer

MESSRS. VEB HARZER WERKE, Blankenburg/Harz
(German Democratic Republic) looks after diverse
branches of automobile and engine construction, inclu-
ding Wet and Dry Cylinder Liners, Fluted Cylinders for
four-stroke engines as well as Liners for Water—and
Air-cooled two-stroke engines, Transmission Bushes,
Hydraulic Cylinders, Brake Drum Rings, Valve Stem
Guides, Valve Seat Rings and similar parts.

ANl parts for the above mentioned products are
made of special cast iron by the ceotrifugal casting
process. The production programme ranges from 20
up to 550 mm raw-part diameter and from about 1—
1000 mg raw-part weight. It is recommended that special
enquiries be made for other dimeasions and weights.

The important advantages of the centnfugal casting
method over the static casting consist in that, in the
centrifugal casting, the congelation runs off under
the operation of centrifugal forces which are many
times more than the force of gravity, and thatin
consequence of the controlled heat elimination, the
congelation itself is simultaneously controlled.

These two peculiarities assure that the centrifugally
cast raw-parts exhibit a close-grained structure that
is not interrupted by blowholes, gas bubbles or non-
metallic factors, and that the castings possess a very
uniform hardness.

For the series production, a low nickel-chrome-
alloy cast iron is smelted, the properties of which are
set out in technical delivery conditions. The
synchronisations between chemical analysis of iron,
casting temperature and mold temperature concerning
individual raw-part groups guarantee, with regard to
wearing quality, a structure with high stability and
good functional properties.

The material employed is, moreover, well suited to
undergo a large number of heat treatment operations
through which the gray cast iron acquires the physical
and technological properties necessary to meet the
special demands made on it.

The machining of the centrifugally cast raw-paris is
carried out in special mechanical workshops.

The German Office for Material and Commodity
Testing has, with their quality mark, testified to the
good quality of the Cylinder Liners.
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DIWAG MAGDEIBURG

UNCHAINED ENERGIES

Explosively nascent powers act on all parts of
a modern internal combustion engine. But we
demand the highest resistability from the cylinder
liners which have to resist to the power dis-
charges many thousand times. The cylinder

liners ** Blankenburg ” accomplish these claims.

Please demand prospectuses

VEB HARZER WERKE
BLANKEME ‘G / {ARZ
GERMAM DEMOCRATIC REPURLIC
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4,000 b.h.p. cliesel-lleraulic Locomotives for U.S.A test
.1, on les

By A Technical Correspondent in West Germany

Krauss-Maffei, Munich, for the Southern
' Pacific and Denver & Rio Grande Western
Railroads are distinguished not only by bei
probably Fhe first European locomotive exports to tgi
U.S.A. this century, butalso in being substantially the
m‘ost'powerful single-unit diesel locomotives of a
kind in the world, with 21 per cent more output thny
the largest European unit and 48 per cent more lhan
the largest North American diesel locomotive-unit "

[ I JHE six diesel-hydraulic locomotives built by

Such incrzases can be obtained only by the extensi
of .the well-established use of quick-running en s
qf light weight and of proved design, allied toh (zj;mes
lic tr-ans:'nissiOn, and both coatained in a mechya mul
Pomon in which the principles of structural en i:;Cd
ing are applied in accordance with modern knovfleder-
The geqera]-purpose characteristics inherent in sge};
}gccirot;}/e; :rc well shown inthese six locorlnotil:::es

rithe U.S.A., which are inte inci
heavy slow-speed drag-freight ‘wr:)?':(d ugngcllp/g“z ro(;
even 3.0 per cent gradients, and yet have z;top‘s 1nd
of 112 km. p.h. (70 m.p.h.) with good traction eFr)fe
mance and riding at this speed. perier

Fig. t. The most powerful single-unit diesel locomotive
of the world, type ML 4000. Six of these locomotives
are now being deliveied by Krauss-Maffei to the
Southern Pacific and ti:: Denver & Ri¢ Grande Western
raifroads of U.S.A. (bpor o shipment the European
draw and buffing gears are substituted by American

type central couplers)

With the nominal
le load, f
s ax » for North i
o .;)Ol(;gli)()ss,a(??hlbé)lzlund a total weight o?ln;fe;(l)cdad kof
;100 1b.), wi ull supplies ing .
G830, , the start i
imen“cl’sn atbout 45,000 kg. (99,200 1b.); si;ncg ."?C“VC
0 accelerate the service aCt’o%s t;: "Rls o
S ¢ Rocky

Jﬂ.
r.—r— ;o':

Ef;g;gq

Fig. 2. Arran
. gement and longitudi i
hydraulic 4,000 b.h.p. locomotivel,na:yssguml:df d;:)f;)l.

egu with Ma bach MI) 7" ]6 1 er
Q lpped 1 2 y 8 -Cy lnd engm
€S.

Mountains and the Si
Sierra Ne
s .vada, a speed
ph (Corre;n p.l(';:) up the gradient has been ol 2’5 ")
e oo ponding tractive effort bein 23“"'5383",
ofé p er.), enoung for the haulage ug o
-4 per cent gradient of a trailing load gf ;nS);)Ole?lgth
,800 short

tons at that s
; peed, by 1
multiple-unit. » by three locomotives coupled in

In actual service

. on the DR
units a . -R.G.W.
output':;fuizb 500 b, uitiple, giving "fltlt}w;ecof e
and. wil r;placeb.h.p' on a weight of ;léo.tf)?lgmc
1,500/1.900 b, seven  diesel-electric  units ot
725 tonnes lotal' -P- aptece and weighin of
cent this reduc;'ooq such gradients as [.5 tog3 i;)bout
i ion in locomoti e .0 per
giving am . notive weight o
appresiabl P‘; adhesion, increases gn,,; while still

: s 1or mot only can trailing lcasaClty

oads be

stepped up but th
increased. ¢ speed uphill can also be

General layout of these C

Fig 3 a ' -C locomotives i i
lchom‘mwr:d olf(:ffe more need be said hesreis:l:mwn "
ocomotive portion. .Powm' is provided by t o
bac soogr es[,n ca;h with a2 U.L.C. rating ofy2 (;vo(;) :daY-
abo‘,’e thep‘in;\er aclcll engine is located op ’the f.h.p'
Voith triple-conv o e bogie, with b rven
erier transmission on the fram:: dgven
above

September 1961

the outer end of the bogie, Thus the main-frame
members are subject 0 very hittle bending stress from
the power-gfoup weights. The welded underframes
have fully withstood the AAR end-load requirements,
including the compressive test of 1,000,000 1b. {454,000
kg.) Below the snderframe are the main fuet tanks
% ggregating 12,400 litres (2,730 imp. gal. /3280 US.A,
gal.) capacity. No (rain heating  equipment is
installed, because of the proposals o us¢ the locomo-
tives in heavy freight work.,

shaft of each transmission a
distributor  box, snd thence

fusther cardans lead to the three axles of each bogic.
The Jocomolive has the feature of dynamic beaking
appiied 10 the hydraulic {ransmission ; each
{ransmission  group pas an additional fuid coupling
for braking only, the heat generated in the oil by the
retarding force being dissipated ia the lafge trans-
mission heat-exchangers, the water circulating through
these being itsell cooled inside radiatof panks having
soof-mourted fans. Normal braking is on ihe

American Westinghouse air syste.

From the output
cardan shaft Jeads to a

s op the same principle 35S
Mafei 2,700{3,000 b. h. p.

diesel-hydraulic locomeotives, which were developments
of the initial widely-ussd twp-axle type. SKF colter-
pearing axle boxes are used. Wheel diameter s
1,046 mm. (40 in.} and so the specific joad per wheel

is equal to aboul 687 lb, perin. of wheet diametec.
anction with much lower

As this is obtained in conj

unsprung weight pes axle, these new diesel-hydrautics
are Jikely 10 pe much easier on the wack, and on
their oW wheel-ireads, than the mass-formation

diesel-electrics.

The pivotiess bogie i
those of carliet Krauss-

is most complete, and

(hroughout s 10 that high technical level engendered
by the use of the Maybach engioe, whose altogether
exceptional siandard of desigs and constraction was
analysed in North America in S. A.E. paper u0.

367 A read at the St. Louis couvention in June 1961.
quipments is compleie in

Fach of ihe WO engine €

jiself, and cach comprises & model  MD. 870
1g-cylinder 60-deg. V enging, pressuré-charged and
charge-8it cooled, and resiliently mounted on vertical-
and-shear rubber bokks; 2an in-buift heat exchanger
for the engine jubricating 013 two side radiator
panks and roof-mounted fans driven hydrostatically on
the Behr system and cowrolled 10 infinite speed
variation by (hermostats ;2 maip cooling-water
cirenit which {ncludes engine jackets, jubricating-oi}
heat-exchanger and iwo transmission-oil heat-

The powet installation
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Fig. 3. Ccoss~se§tion of Maybach ig-cylinder
Y-eagine, type MIY 870,

cxchaﬂgf?rs; a secondary water circuit  Jo
charg&mr cooting; a c¢ooling-waler pre-heat ;e
permit of warm starts and to prevent any f e
iséittnhg long lie-by periods at high altitudes oyr :Z:&ti
ather ; a pre~fubricating pump and swi ,
;:;s ;;;:;er;t ffngine .stzming uatil adeguate toct}i} p(;::ifl;:’;
. wilt up 0 the main rail; and an enging-ai
ﬁitrano{) system in which the aur fron; s@%—:me'“f"
filters is ducted through oil-bath Hlers J“ o
pressyra-charger intake. o e

Though the Maybach MD engine wuge. o ;
frf)m 400 to 3.600 b, h. p. from ope c\:Q'E:"Q:’ e
with extc;txsivc standuardisation and in‘tc’r‘;};}“;rw ‘
of parts, is welt known and wide'y t;l‘iﬁd ;;"rgedu"”?’
Western Europe, and o many ozb& «an‘so%gb e
?v’arld, and the 16-cylinder 2,000 b. b . moz;! i ﬁw_
is, gmong others, instadled in Gcrman' ;:nd in ;, !tie?i
series k}commivc& the design has nol‘ been c*’\‘f’«";)?
known in North America untdl the appearance n;[‘n:«n
ob tngse




400 h. n. .. lo.omouves. Designed' dsﬁnitc[y.(o
Provics ,—“ﬂ‘.,‘,,»_; ingh power on lof" weight and quvak
nos certain unusual featuras to cater tor
(a) a welded-steel one-
piece tunnel Lransouse complete with C)}indcr block :
(b; ushet and suff crankshaft, for which the roller
main hetiings are housed in the tunnel and ‘surrou‘nd
crankwebs, a form of construction which
permits aboul 72 per cent of the engine length to be
occupied by main and big-end bf:ergi: (c) a
fork-and -blade rod system with plain big cnd?_«\t
gre:: iength and rigidity, designed to permit of full
flu.d  friction under all conditions of speed and
loading ;. (d) a pressure-oil piston-cooling system
with a large quantity of oil in circulation, applied
througn telescopic tubes to two-piece pistons i (e}
three 1alet and three exhaust valves per cylinder to
give adequate breathing and exhaust capacity with lgw
thermal and irertia stresses despite the high rating
and high speed of the engine: and (f) a unit fucl
pump-injector on each cylinder head.

revoiiiens, i
thes2 requpyeadnl. W namely :

the viiadiaf

Model MD 870 is an engine with 16 cylinders 183
mm by 200 mm and a U. . C. rating of 2,000 b. h.p.
at 1,500 r. p. m., equivalentto a brake mean pressure
of 13.9 kg per sq. c¢cm (193 1b. per»q. in.), a piston

"Eﬂ’ .v -
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Engine control from the cab is by the Knorr
pneumatic system, that is by air pressure working on a
diaphragm in the engine governor and thereby
actuating the fuel rack.

Ne=1800PS 2000PS 2200PS

TES A S

; Izoop «‘ |
X L
V4 -

- I)O(?(%\ !

ENGREES T
~|

800 900 1000 1100 1200 13O0 100 1500 1600

Fig. 5. Characteristic curves of intercooled Maybach
MD 870 16-cylinder engine.

The fuel consumption loops given here in Fig. 8
show whata wide range of economical working is
provided, and how, for the standard rating, the
propeller curve—one of the most important features
of matching engine and iransmission in diesel-hydraulic
locomotives—runs through the belt of low specific fuel
consumption over the whole working range.

In these American installations some of the
auxiliaries are driven off the engine and others off
transmission shafts.  The high-capacity three-cylinder
reciprocating compressor, for example, is driven off
the free end of the engine by vee-belts and further
belt drives lead to the two hydrostatic pumps for the
cooling fans.

From each transmission on auxiliary dynastarter is
driven through a flexible coupling.
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Pertormance of these locomaotings has heen well
shown on extenane tests in Furope poor to shipiment
For these tests standard Continentsl butfers have been

= tfitted 1o the locomotive, but betfore <hipment these

willy of course, be replaced by the normal American
wentre couplers.
-

In the first instance one locomotine was tested in
accordance with the brake Jocomotinve testing method
ot the German federal Radlway, which method o
hetng preterred by this radway Tor tractive offort tests
because o this way anertr required for corredt
measuring s cosured, whereas tests conducted on
eraded routes Wil pive fess rehable results owing to
the trequenthy changing resistance ot the hne. The
route from Munster to Fmden in the North German
plans s particalarhy smtable tor sach tests asat has
but sheht ditferences of devel and g few curves only.
Inview of the hvdro-dynanne brake of the new Joco-
moetve tvpe the tractne efforts were checked when
runaing an the direction oy Fmden, whide brakimnyg
forces were measured when runmng o the direction to
NMunster  with  the steam lecomotives emploved
being used as brake Jocomotives or s haulage units,

respectin L’]_\ .

.

Pag o Lo b o Coesel loconaotiie Sape M doon,
capapped with 2 Maahach MDNTR engines. waitn
v nanernerer ooz and totd tralog Joad of STY tonnes
ind avosr on the Sotncrs e o the Senmenimg

Line

These test runes were moade o March and Aprd
1961 tor speeds up ta S km o poh (MYm op h
twao steam locomotines of the most powertul German
chass 38 were used, bt tor speeds over MY mop b
tSOm p.o b two steam Tocomotives of Class 1N were
celecied The test ram was made  ap ot ahe
LO0O booh, po Jocomotne, the dvnamometer  car,

two cquipment  wagens  and  the two brakmy

focomanses.  The following condiions were tested :
tractne  ctfort,  track  speed,  fuel  consumption,
engine speed, inlet and outlet temperatures of coaling
water, lubnicatiog ol and air as well as oil pressure n
the hydrauhe system of tans. At the same ume all
parts  were subjected o g function test, while the

Fig 70 4000 b h p jocomotine with Mot tonnes trathing

toad after arconing ot the highest pommt of the (N-oule
long Northernandime of the Semmenng hine having a

manimen graadient of Y 82 pereent o0 an 3907,

dynanne brake fomung  part of  the hydrauhe
transmission was adiusted according to the resulis

obtained.

Lhese testy showed o lagh degree of  unnlanty
beiveen measured and projected tractnve-clfort values
and they dlearly demonstrated the cthaeney of ts
4000 b b p locomotne. The smooth runmng
condition of the engrne over the entiie speed range
and the dow noise Cevel o the dover's cab were
faudabhy mentioned The hvdrosdyvoaaue brake ol
the  diesel locometne  proved 1o be sutliciently
poweriul to prevent acccleration by the steam locomo-

tines bexond aspecd of kv po b (IS 6mep b))

After termmation of these test runs the locomotive
was aean transleaed to Southern Germany and a
further Jocomotne was then subjected to road tests
there and i Auston, espeanally on long curved up and
down pradicnts ol 2 S pec cent (L 400 with a
dynamometer ¢ oaean bee used 1o do the II)L‘.I\lllin‘
and recordimg

Bevween the 3vd and Tih Tubv the locomaotive was
testedan the presence of senor othiaaly of the above
mentioned  Ameocan tailroads oand ot pronvinent
represcntatines  from luxn;v'.nl tulwana, on the

Ausiran o e connecthing Vicnna with ltaly
A
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Thi-d BRNO INTERNATIONAL TRADE -FAIR

September 10th to 24th, 1961

CZECHOSLOVAK TRADE COMMISSIONER'’S
PRESS CONFERENCE

Trade Commissioner of the Czechoslovak
il Socialist Republic in Bombay Mr. J. Roskot,
gave an account of the forthcoming Third Inter-
national Trade Fair in Brno, Czechoslovakia, its
characteristic feature and also the results achieved in
the two previous meets. “ Specialisation in Engineer-
ing fully in accordance with the requirements of
Czechoslovak economy and foreign trade” was the
main feature of the Fair, Mr. Roskot stressed.

""" DDRESSING the Bombay Press, the Acting
A

He added ¢ the exhibits comprising the maximum
range of products include engineering, power engineer-
ing, transport equipment, light-current and heavy-
current electrical engineering as well as other branches
closely allied to engineering and metallurgical produc-

’

tion 7.
The following is the text of his address :—

<« ] am very happy to welcome you all at this confe-
rence both on behalf of the Management of the Brno
Trade Fairs and the Trade Representation of the
Czechoslovak Socialist Republic in Bombay. The
object of this meeting, as you are aware, is o give
you some first-hand information about the Third
International Trade Fair to be held at Brno from 10th
till the 24th September, this year.

Before going into details, you will, perhaps, allow
me to tell you in just a few words the characteristic
feature of the Brno Trade Fairs and the results
achieved at the two previous meets. Specialisation in
engineering, fully in accordance with the requirements
of Czechoslovak economy and foreign trade, has
become essentially the main characteristic feature of
the Trade Fair. Consequently, the aim of this Third
International Trade Fair at Brno, which, incidentally,
is carrying on the tradition of the Prague Sample Fairs
and the Brno Engineering Exhibitions of the past, is to
demonstrate to the world the rapid growth and high
standard of Czechoslovak engineering industry, to

MR. J. Roskor

f0§te'r international trade, to deepen and prom
existing  business relations, to achieve i

' economic
cooperation on a large scale and (o encourage the
exchange of goods between individual countries

Considering the strictly specialised nature of
Brno Trade Fair, the exhibits will be arranged cont
!ng to the respective branches. The exhibig(s CaCCOTfi-
fng the maximum range of products include enor'npns'
Ing, power engineering, transport equipment glll']eer-
current and heavy-current electrical engineerin s e
as other branches closely allied o ‘engine cing o
metallurgical production. Ags in previous e:lrllil;)?ti::g

9

machine tools of all kinds contj
tinue to b .
feature of the Trade Fair. e the dominant

‘ Apart from Czechoslovak Forei
tions about 500 foreign exhibitors
countries participated in the first a
Fairs. Amfmg the exhibitors were nr(tapsreecsz:;j (;Trade
most prominent and best known firms from; e
and overseas, displaying approx. 7,500 l;)r'o.pe
characterised by high technical standard’ I ex_xbns
the specialised nature of the Trade Fair a' m?msti::re otf‘
’ o

exhibitors from economi
cally less dev
. e i
also took part in it. loped countries

gn Trade Corpora-
from thirty different

September 1961
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Another evidence proving the fact that the Inter-
national Brno Trade Fair has won in a short time an
outstanding reputation among the World Trade Fairs

= is the high number of visitors. 22,400 foreign guests

from 68 countries visited the Trade Fair in 1960,

wwhereas in 1959 only 13,500 visitors from 43 countries

cdme to see the First International Trade Fair at Brno.

There is a noticeable departure in the arrangement
of exhibits in this year’s Trade Fair, in that unlike
previous Fairs where some countries displayed
collective exhibits, the exhibits in the Third Inter-
pational Trade Fair will be arranged exclusively
according to branches. The conception of collective
exhibition has been completely dropped and the
respective countries participating in the Trade Fair will
be separately represented in the “Pavilion of Nations’’.
Among the European and overseas countries who have
announced their participation in the ¢Pavilion of
Nations® are Afghanistan, Argentine, Belgium,
Bulgaria, Ceylon, Finland, France, Great Britain,
Guinea, Indonesia, Italy, Japan, Yugoslavia, Canada,

NESTLER

HORIZONTAL ‘PACKAGED’
SMOKE TUBE BOILERS

For outputs from 1250 to 6000 Ibs.

of steam per hour at 150 Ibs. p.s.i.

* High Efficiency * Quick Steaming

* Maximum Safety * Easy Transport
* Easy Installation

Distributors for Maharashtra, Gujeras,
Rajasthan, Punjab, Jammu & Kashmir,
Uttar Pradesh, Himachal Pradesh and Mysore:

1, Forbes Street, Bombay !

€OCAN Tew
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Cuba, Lebanon, Hungary, the G. D. R., the German
Federal Republic, Norway, Poland, Austria, Rou-
mania, The U. A. R, the Soviet Union, Spain and
Switzerland. Negotiations with several other countries
concerning their participation in the *Pavilion of
Nations’ are in progress.

According to nomenclature a vast range of products
belonging to the same branch and displayed by a great
number of exhibitors will be concentrated in 12
pavilions, This will give the visitors a unique
opportunity to get acquainted with the exhibits
belonging to the same branch, appraise them and
compare the individual products from various technical
aspects.

As on previous occasions, the Czechoslovak Scienti-
fic and Technical Society will again hold four Inter-
national Scientific and Technical Symposia and a
number of Specialists’ Days concerning the exhibited
branches during the forthcoming Trade Fair. The
attention of the Symposia will again be directed to-

NESTLER

VERTICAL
STEAM BOILERS

for process Steam. Models up to
400 1b./hr. at 100 p.s.i.
Exempt from Boiler Act

NESTLER BOILER)
PRIVATE LIMITED Love Lane, Cross Lane, Byculla, Bombay 27
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wards the solving of some of the problems which still
continue to puzzle scientists all over the world.

The Fair will be open to the public daily from 9
a.m.to 6 p. m. except on Wednesdays, which are
reserved exclusively for technical experts, businessmen
and other interested parties from Czechoslovakia and
abroad. The number of visitors to be admitted on
these exclusive days will be limited to 40,000. Visitors
on other days are estimated to be about twice that

number.

In case of need, all foreign visitors will be given free
medical treatment. Health service in Czechoslovakia
ranks among the most advanced in the world since
medical care, including both prevention and hospitali-
sation, is rendered to all citizens of Czechoslovakia
free of charge. This principle is also applied to all
foreign visitors to Czechoslovakia, including those
coming to see the Trade Fair,

Gentlemen, what I have mentioned now are but
only a few principal points. Before I finish though,
let me say a few words about the participation of
countries and firms in this year’s Trade Fair. More
than 500 exhibitors from 35 countries will participate
in this year’s Trade Fair, and the great interest shown
in it by one and all demonstrates that Brno will again
become an important and busy meeting place of
representatives of trade and industry.

The Soviet Union, the People’s Republic of Poland
and the German Democratic Republic will be among
the countries participating with the largest number of
exhibits, while other countries of the socialist camp,

Indian Engineers Discuss

Four Indian mining engineers have just visited the
Waterside works at Ipswich, Suffolk, of Ransomes &
Rapier Ltd., manufacturers of giant walking draglines,
and discussed with representatives of the firm problems

of open-cast mining.

They were Mr. S. P. Ahuja, a colliery manager
whose home is in New Delhi; Mr. M. Vasudevan,
administrator and technical head of a group of mines
in Andhra Pradesh; Mr. B. G. Pradhan, adminis-
trator and technical head of a group of mines in
Nasik ; and Mr. M. K. V. Subbiah, an official from

September 1961

Hquary, Bulgaria and Roumania will also have a
significant share in this year’s Trade Fair,

Among the other countries parlicipating with the
largest number of exhibits will be great Britain
Switzerland, Austria, the German Federal Republic’
Italy, Sweden, Belgium, France, Denmark 1hc;
Netherlands and Liechtenstein, USA and Japa,m are
among some of the exhibitors from overseas.

Ag in previous years, most of Czechoslovakia’s
F(?rengn Trade Corporations will again participate in
this year’s Trade Fair. They will exhibit a number of
products based on most up-to-date technolog
produced by many factories. The largest exhibilion)s/
will be organised by STROJIMPORT, STROJ-
EXPORT, TECHNOEXPORT, MOTO;(OV and
KOVO. Other Czechoslovak Foreign Trade Cor (;r
tons such as OMNIPOL, METALIMEX PR:G(a).-
EXPORT, FERROMET, CHEMAPOL, ,CZECHO-
SLOVAK CERAMICS, GLASSEXPORT, CENTRO-
TEX, OMNIA and UNICOOP wil| have smaller but
none the less interesting exhibits,

Further information concerning the exhibition pro
gramme of the respective corporation will be found in

the p nted llldlelli‘ll WI“C“ W]” be d S lll)uted a
r1 1St
y o m()ngSt

Gentlemen, I wish to thank you op behalf of th
Management of the Brno Trade Fairs, the Ty dc
Representalion of the Czechoslovak Sociz;list Re uEl'e
in Bombay and on my own behalf for acceptinp "
1nvitation to this Press Conference and for iving e
your attention during this brief talk. s me

Mining Problems in Britain

Secunderabad. At the firm’s
. works they saw
construction of draglines and 4 film shiwi:g ::e
e

vast machinery in Oper'dl. i
- 1on  at vy
Les. « arjous Open cast

Before touring the factory, the Indian visitors saw g

working scale model of a 1.650-10 i
[¢ Y - n 4 i
by the Queen recently. drigline spected

The Indian officials, who are in Britain under ¢
€r the

Cglombo Plan, left later for Newecastle whe
will see open-cast mining in operation 8 re they
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Engineering Notes & News

A new portable seif-contained uqit whic'h will pro-
vide automatic emergency lighting immediately on an
A. C. mains failure has been introduced by a British
firm. The equipment is designed for use in places
where permanent emergency lighting schemes are
impracticable.

The unit is housed in a shee’t steel container, the
battery and charger being set in separate compart-
ments. Fitted on top is a swivel-mounted lamp which
is automatically switched on by a rfelay.should the
A. C. mains supply fail. An onjoff switch is mounted
on the front and the unit is norfnal.ly left connecled. to
the mains supply, a small neon mdlca.tor lamp showing
that the mains supply to the lampis h.ealth!y. Nor:
mally fitted with a 36-walt bulb' to give 32-lhours
emergency light, the equipment will provide 12'h0u6r8
stand-by lighting when two pulbs (not exceedm;’g'
watts in all) are used. Tt s suitable for A. C. mains

200/250 volis, 40/60 cycles.

The battery, designed for use on tricklg charge,
comprises a 12-volt assembly of two 6-volt units, e:dch
with a capacity of 12.5 Ah. at the 10 hour rate. .E-dCh
battery is assembled in a three-compartment container
moulded in translucent polystyrene. At avclrage room
temperature topping up is only pecessgry two or three
times per year and maintenance is negligible. 'The new
equipment weighs 30 1b. corpple.le, plqgs in to any
power point and no special wiring is required.

* * *

The latest lightweight portable fire pumps being
produced by Coventry Climax. Engines Ltd., la'rgerslt
manufacturers of fire pumps 10 Fhe Corpqmnwe;tlt s
will be shown at the Inlf:rnalmnal ClVII’D; enlc—/c
Conference at Montreux, Switzerland, Octobzr 7—I17.

firm's exhibits will be an ultra light-

we‘?g?:togﬁnllhpewhich is the latest model in l'he Cf)\ientry

Climax ¢ feetherweight’ range. It has ‘; ml?;:;ﬁ:;

output of 250 gallons per minute at 1001b. p ur

inch. and weighs 200 1b. fully fuelled. e

o Sql lr: lh.at it is the smallest, lightest and most
g:)nv:':ra:l pump in the world for its capacity.

it wi able pump with an output
¢ unit will be a porta
ofAST)(())thgeallons a minute at 100 1b. pressure per sq.

" control.

inch and weighs 415 Ibs. fully fuelled. With a -

1500 c. c. overhead camshaft power unit—similar té
the famous Coventry Climax motor racing engine.

* * *

The first of a new range of battery-operated delivery
trucks—they have transistorised controls which for the
first time utilise battery capacity to the full without
waste-—has been announced in Britain.

The new method of control gives smoother opera-
tion to the two-pedal vehicles and it is now possible to
“inch ” a vehicle into a tight parking space.

Because of this more efficient control, the vehicles
have a slightly higher speed and have a wider radius of
opzration. They also have a new battery recharging
system. All that is required is to plug into a 13-amp.
mains plug.  This means that such vehicles will no
longer have to return to a fixed charging station for
their power-unit to be recharged. The battery can be

given a booster charge from any 13-amp. mains plug
within two hours,

being about six hours.

In the electronic charging equipment on the vehicle
the necessary voltage transformation is obtained by
phase firing a silicon controlled rectifier. Transistor
circuits maintain the charging current constant indepen-
dent of mains fluctuations and battery volt

age changes.
The charge is automatically terminated

as usual,

The new principle of transistorised control
ment is expected to have man
inall fields of electric tra

equip-
y additional applications
ction and D.C. motor

What is believed to be the la
manufactured in Britain has been
in northern England.
United Engineering Co.,

rgest gear unit ever
completed at a plant
Ordered by the Davy and
Lid., of Sheffield, the gear
unit will ultimately drive one of the roughing stands of
the new hot strip mill now being  built

| at Newport,
Wales, for Richard Thomas and B

aldwins Ltid.

The main gear whee) and sh

the full capacity charging time .

AKTIEBOLAGET ALPHA

SUNDBYBERG -

Pioneer in the
Manufacture of
High Quality
TESTING
MACHINES

Represented in India by:

SWEDEN

DUROMETER

Hardness Tester for Rockwell,
Vickers & Brinell Tests.

TELEPHONE SALES CORPORATION AB

( Incorporated in Sweden with limited lability )

i d'
3, Asaf Ali Roa
v NEW DELHI-1

5, Commissariat Road,
CALCUTTA-22

16, Old Customs House Road,
FORT, BOMBAY-1

aft alone weigh 60 tons.
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This and the other double helical gears forthe unit
were cut by a combination of hobbing and end
milling techniques.  The gear wheels were supported
on rollers and roughed out on anend milling machine
so as to reduce the amount of heavy cutting on 1he
large hobber.

The two reduction sets have gears with face widths
of 48 and 55 inches respectively and, in order to
handle the largest of these gears in the works, it was
necessary to utilise two 35-ton cranes in tandem.

* * *

Since the announcemeat in March by Marconi’s
Aceronautical Division of the manufacture of two new
sub-units for the AD 7092 series of airborne automatic
direction finders, substantial quantity orders have
been placed for the equipments by leading air-lines.

The AD 7092 series automatic direction finder was
put into manufacture some 12 years ago and such was
the advanced nature of its design that over 3,500 of
these equipments are giving good service with airlines
and air forces all over the world. The two new sub-
units are on offer to improve still further the efficiency
and reliability of the AD 7092 series and to profong its
life. The incorporation of modern techniques conside-
rably reduces the weight and power consumption,

British European Airways propose to convert all
their AD 7092D radio compasses to incorporate the
new AC power unit, type XSA 3484,  Alitalia,
Austrian  Airlines, the Indian Airlines Corporation,
Turkish Airlines, British United Airways, and the
Finnish Air Force have also placed substantial orders.
Trans-Canada Airways likewise intend to replace all
the existing vibrators on their AD 7092G equipments
with the transistorised switching unit type XSA 3304.
British United Airways, Austrian Airlines, the Indian
Airlines Corporation, Cunard-Eagle Airlines, Turkish
Airlines, Alitalia and the Finnish Air Force have also
placed industrial orders for the two sub-units.

* * *

A transistorised data logging system capable of
reading information from 100 lransducers.every second
by a fast sequential scanning process is being d?velopéd
for use at Britain’s Royal Aircraft Establlshmen.t,
Farnborough, to examine the Q» i models in
a high-speed wind tunnel which ‘su;ahle
tions at very high mach numl?cr%. -

wind tunnel tests can involve as many as¥0
different transducers—ptrain gauges, thermocoup ds ak
aw scanned as rap
<0 on—and these havg to be ‘(/t\‘ H |

. -
: 6\/

s, -

possible so that significant variations of stratn, tempe-
rature and pressure, are not missed.

The system performs five basic functions : scanning,
amplification, digitisation, coding and presentation,
A number of scans are made during a test run, which
may last for just a few seconds or as long as a minute-

*® * *®

A British firm has introduced a new design of
switchgear equipment 1o control electrical power
supplies at voltages approaching that of lightning.
Voltages of this magnitude are becoming necessary for
feeding power economically over great distances, such
as exist in India, Australia, and North and South
America.

The new equipment was introduced to engineers at
a conference held by the firm, English Electric, at
Stafford, in the Midlands. The delegates saw multi-
million-pound test machinery which has been installed
to prove the reliability of the switchgear before it goes
into service. This machinery also ensures that the gear
can deal swiftly with faulty conditions, such as short
circuits caused by birds or falling trees, which could
impose on the equipment voltage surges of up to
1,500,000, volts, comparable to the full power of a
lightning flash. The capacity of the lest equipment
has recently been doubled 1o prove very-high-duty
switchgear, worth £1,500,000, ordered for Britain’s
new 400,000-volt Grid system.

MAIN PROBLEM

In any electricity supply system, writes an industrial
correspondent, means have to be provided for switch-
ing power into and out of supply lines and for dealing
quickly with faults that could cayse severe damage (o

generating machinery if |eft uncorrected for a few
seconds.

The main problem in switching off electrical
patticularly at the high currents
today, is to put out the electr
keeps the current flowing even
pulled out, In high-voltage,
arc is normally blown oyt
This is done more quickl

power,
and voltages common
ic arc that forms and

when the switch s
high-power switches, the
by a powerful blast of air.
\ y and reliably than before in
the new design by pressurizing the whole switch
assembly with dry air, which ensures that the gre Is
not onl.y blown out immediately but prevented from
re:f()rmlng. The new equipment is compact, makes yge
of reliable and cheap new high-strenglh materials, and
1s built from standard components to lower costs,

*
* *®

(DAL PREPARATION PLANTS
FOR ALL OUTPUTS

] ] or eparation
We are designing, delivering and erecting complete equipment for coal prepa
/)iants of all sizes and various systems according to the raw material.
» . oo ;o
Many years experience of the renowned SKODA Works and

Vitkovice Iron Works in constructing Coal preparation

plants in Europe and overseas guaraniee a

high technical Standard.

TECHNOEXPORT

OREIGN TRADE CORPORATION FOR EXPORT OF COMPLETE INDUSTRIAL PLANTS

) y . Soc EPUBLIC
PRAHA, CzZrCHOSLOVAK SOCIALIST REPUF

For details please contact:
TRADE REPRESENTATION OF THE CZECHOSLOVAK SOCIALIST REPUBLIC
Head Office: 65, Golf Link Arca, NEW DELHI

CALCUTTA
24-B, Park Street, Calcutta-16

MADRAS

BOMBAY 11. Rutland Gate, Fourth Street, Madras-6

-anches : g 171172, Jamshedji Tata Road, Bombay-1
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Products of both
Organic and Inorganic Chemistry

Plastic Materials

Pesticides

Coal-Tar Dyestuffs &
Dyes Intermediates

Textile Auxiliary Products
Rubber Auxiliary Products
Laboratory Chemicals
Dental Products

Pharmaceutical ‘Réw Materials
and Specialities

Spring Products

Representatives :

N. JIVANLAL & C0., PRIVATE LTD.,

50, Princess Street,

Bombay-2
12/90, Connaught Circus, New Delhi

CZECHQSLOVAKIA
Now Delhi

*e't CZECHOSLOVAK
VlSlt PAVILION

INDIAN INDUSTRIES gA. . .



	930360001
	930360002
	930360003
	930360004
	930360005
	930360006
	930360007
	930360008
	930360010
	930360011
	930360012
	930360013
	930360015
	930360016
	930360017
	930360018
	930360019
	930360020
	930360021
	930360022
	930360023
	930360024
	930360025
	930360026
	930360027
	930360028
	930360029
	930360030
	930360031
	930360032
	930360033
	930360034
	930360035
	930360036
	930360037
	930360038
	930360039
	930360040
	930360041
	930360042
	930360043
	930360044
	930360045
	930360046
	930360047
	930360048
	930360049
	930360050
	930360051
	930360053
	930360054
	930360055
	930360056
	930360057
	930360058
	930360059
	930360060
	930360061
	930360062
	930360063
	930360064
	930360065
	930360066
	930360067
	930360068
	930360069
	930360070
	930360071
	930360072
	930360073
	930360074
	930360075
	930360076
	930360077
	930360078

