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3-way valves
Check valves
Gate valves
Globe valves

Control butterfly valves
Isolation butterfly valves
High performance
butterfly valves
Triple offset butterfly valves

Globe control valves
Turbine bypass valves
Choke valves
Desuperheaters
Severe service valves
Control valve actuators

Pipeline surge absorbers
Pulsation dampers
Thermal expansion
compensators

Check valves
Gate valves
Globe valves
Reheat isolation devices
Safety valves

Side entry ball valves
Top entry ball valves
Subsea ball valves
Rotary gate valves
Integrated systems

Spring-loaded safety
relief valves
Pilot operated safety
relief valves
Two-way change-over valves
Thermal relief valves
Tank blanketing system

Pilot operated nuclear
safety valves

Triple offset butterfly valves

Weir Valves & Controls 
The key to the success of Weir Valves & Controls is
our capability to deliver engineering solutions that
add value to the customer’s process. We offer a total
package of products to meet end-to-end project
requirements. Using our own analysis and
configuration system, we will design and deliver the
optimum valves and controls solution to protect the
value of the production process.

A rigorous programme of information management
means that the division is able to take a more
anticipatory role in defining the future needs and
expectations of the market by fully utilising the
organisation's critical resources to provide whole
process isolation and control valve solutions for the
global Energy sector.

With a comprehensive range of engineered valve
products Weir Valves & Controls have developed an
extensive global installed base and expertise across
a wide range of industry sectors:

• Power Generation
• General Industrial
• Oil & Gas Production
• Refining
• Petrochemical
• Chemical
• Pulp & Paper
• Desalination
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Quality assurance
Weir Valves & Controls operates quality
programmes to cover the full scope of their
activities. Comprehensive quality systems have
been developed to serve the power, oil and gas and
industrial markets which they serve.

The company holds approvals to: 

• ASME Section III ‘N’, ‘NPT’, ‘NV’

• ASME Section I  ‘V’

• ASME Section VIII code UV

• BS EN ISO 9001:1994

• NF EN ISO 9001

• API Q1 TO API LICENCES API 6D (6D-0182) and 
API 6A (6A-0445)

• API 526

• TUV - AD MERKBLATT WRD HP 0

The Quality systems have been approved for the
supply of products to meet the requirements of the
Pressure Equipment Directive (PED) and
compliance modules A,D1,H,B&D have been
applied in categories I through IV respectively.

The company is committed to compliance with
legislation and has an established environment and
health and safety policy.

An ongoing commitment to customer care is met
through the process of continuous improvement
and the further development of our systems and
processes towards meeting ISO 9001:2000.

Valve testing facilities
All pressure containing items are hydrostatically
tested, seat leakage tested and functionally tested.
In addition, gas, packing emission, cryogenic and
advanced functional testing can be arranged.

Material testing facilities
• Non-destructive examination by radiography,

ultrasonics, magnetic particle and liquid penetrant.

• Chemical analysis by computer controlled direct
reading emission spectrometer.

• Mechanical testing for tensile properties at ambient
and elevated temperatures, bend and hardness
testing. Charpy testing at ambient, elevated and
sub-zero temperatures.

Further technical information can be obtained from
our Web site: http://www.weirvalve.com

Hopkinsons
Weir Valves and Controls manufacture Hopkinsons
Valves and Boiler Mountings for use on steam
raising plant of any size and type.

Hopkinsons brand products, renowned for long
and dependable service life, can be seen on
installations ranging from shell boilers for heating
and process steam up to the highest capacity units
on electricity generating stations. 

In the nuclear power industry, the Hopkinson
name is synonymous with expertise in the design
and production of safety related items such as fast
operating main steam and main feed isolation
valves.

The Hopkinson range of products also includes
valves for isolation, regulation, pressure relief,
instrumentation and drain and specific plant
protection duties on the new generation of
Combined Cycle Gas Turbine Power Stations.

6A-0445
6D-0182
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Britannia Works, Huddersfield, UK, the headquarters and main
factory of Hopkinsons Limited.

The Early History of Valves
The history of the development of valves contains
very little recorded information, and cannot be
said to have shown much progress beyond the
most primitive stages until the beginning of the
19th century.

As far back as about 230 B.C., Philon of Byzantium
described arrangements for drawing wine from
casks, corresponding to present-day faucets for
removing beer from barrels, and even mentioned a
simple design of a two-way-cock. The Romans
made use of the elementary types of valves,
probably for controlling water in pipes, and
among those preserved is a bronze plug cock
discovered in the Palace of Tiberius in Capri (built
A.D. 39). This type of valve continued to be used
with little variation until the advent of steam as a
motive power, when the screw-down stop valve
and weight-loaded safety valve were developed.

The apparent absence of progress in valve design
for two thousand years is obviously due to the fact
that man had not yet appreciated the uses of
steam as a source of power, and such valves as
were required called for no particular technical
skill in design and construction. The crude
wooden plug valve (illustrated), dating from the
late 17th century, was probably quite adequate for
the very unexacting duties which it had to
perform.

With the development of steam power, however,
the importance of valves as a means of promoting
efficiency and safety began to be appreciated by
engineers. It is at this stage, in the early decades of
the 19th century, that the Hopkinsons story began.

Elm wood stop valve

Bronze plug cock

Roman stop cock 



opposition to the introduction of machinery in the
textile industry. 

However, Joseph Hopkinson believed in
engineering and in the future of steam. His
engineering interest obviously knew no bounds,
he even patented an improved design of steel
stiffener for ladies corsets!

Despite the hostile climate he started business in
1843 in an upstairs room in Huddersfield. But even
as early as 1835 he was involved in tests to
establish the relative strength of the copper tubes
in a boiler. From this evidence it can be assumed
that he was one of those engineers earnestly
involved with the early introduction of steam
power to the textile mills of Huddersfield and
district.

By 1845 the business was firmly established in
larger premises, two converted cottages, in
Lockwood, Huddersfield. So, ‘Hopkinsons
Huddersfield’ seen on valves in virtually every
country in the world, was born.

Identifying the Market

Right from the outset Joseph Hopkinson identified
his market. Indeed he left a hair-raising account of
what many boilers and boiler mountings were like
when he began to design and manufacture valves.

The crude equipment installed, and the light-
hearted manner in which boilers were looked after
caused numerous serious accidents. Frequent
cases arose where boiler attendants, ignorant of
the consequences, tied-down the weight lever of
the safety valve in order to gain an increase in
steam pressure - often with disastrous results.

In fact it was not until there was an increased
sense of responsibility, fostered by the various
‘Steam Users’ Associations, and backed by reliable
boiler mountings, that the boilerhouse explosion
became a rarity.
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Views of Hopkinsons Cottage Workshop.

Typical of the devastation caused by a boiler explosion

The Hopkinson Story
Today Hopkinsons Limited is located in a 16 acre
(7 hectare) factory and office complex in
Huddersfield employing approx. 500 people. Its
business is that of a world leader in the
manufacture of valves, for power generation, the
Oil & Gas industries and process and
petrochemical applications. Behind these facts is a
remarkable story of inventive genius, enterprise
and dedication to quality that has earned the firm
its unique international reputation over the years
since 1843.

That story began at a time when there were still
men in the prime of life who had fought at the
Battle of Waterloo and before Huddersfield had a
railway link with the commercial world.

Opposition to Mechanisation

Huddersfield and its neighbourhood were still
affected by the Plug Riots of 1842 (so-called
because men drew the plugs from factory boilers)
that showed the continuing bitter 
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A Haystack boiler of the 1840’s
Note the crude repair patches (right)

Hopkinsons Compound Safety Valve
Safety Indicator & Alarm

Early Mountings

Those were the days of the Haystack and Wagon
Boilers, simple, crude designs which remained in
general use in industry until nearly the middle of
the century. Arrangements for safety and control
were likewise crude  - where in fact they existed.

The earliest method of ascertaining the level of
water in a boiler was by holes through the boiler
shell each containing a wooden bung which could
be withdrawn by the attendant to check if the
water or steam issued from the hole. A more
refined method followed in the form of two
petcocks or taps situated one above and one
below the normal water level. Here again the
attendant had to physically open the taps to check
for the presence of fluid.

The breakthrough came with the addition of a
glass tube to connect the outlets of the taps, so
providing a continuous indication of the water
level. This formed the basis of today’s tubular
water gauge.

A means of boiler pressure indication was
introduced by adapting the mercurial ‘U’ tube or
manometer gauge with a wooden rod resting on
the mercury and moving over a scale.

Better Designs

Subsequently the primitive boiler designs were
replaced by other and better types, such as the
single-flued, or Cornish boiler, designed to sustain
relatively high pressures, and originally introduced
by Richard Trevethick in 1812. In due course that
was succeeded by the Yorkshire and then the well-
known Lancashire boiler, while the locomotive
type of boiler was also instrumental in affecting
the trend of design of boiler equipment,
particularly in regard to spring safety valves, as
opposed to lever or weight controlled valves.

Creating the Business - and it’s Symbol

It follows that when J. Hopkinson & Co. began
operations in 1843 there was a genuine need for
the design and construction of safety boiler
mountings. In this regard the company adopted
as its trademark the stool, or saddle, which was
riveted to the boiler shell, and on which the safety
boiler mountings were mounted.

One of the first major successes of the company
was the Compound Safety Valve, which proved to
be an outstanding invention for preventing boiler
explosions. Moreover its later development, the
Duad Safety Valve, became a standard fitting for
Lancashire boilers and can still be seen in service
today. The Compound design was among the
products exhibited by the company at the Great
International Exhibition in 1851 when it received a
medal and certificate signed by H.R.H. Albert, the
Prince Consort.
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A 60 horse-power balanced horizontal condensing steam engine

Challenging Words

Not frightened to put his money where his mouth
was Mr. Hopkinson published an advertisement in
1852 headlined “Important Invention! Steam
boiler explosions rendered impossible”. The copy
explained the features of Hopkinson’s New Patent
Compound Safety Valve and at the end carried the
bold statement: 

“£200 REWARD is hereby offered, and will be paid
by the Inventor, to any person who shall
demonstrate the possibility of exploding a boiler
from pressure of steam or deficiency of water, if
fitted with the New Patent Compound Safety
Valve, provided that the Boiler operated upon is
equal to its ordinary working pressure”.

Needless to say £200 in those days of golden
guineas was no mean sum and clearly confirmed
the firm’s confidence in its product just as indeed
it does today.

Moreover the early Steam Users Association -
which were later to become the boiler insurance
companies we know today - offered a 10 per cent
reduction in premium if a boiler was fitted with a
Hopkinson’s Compound Safety Valve.

With these early developments, and the expansion
of the firm to new premises in Leeds Road, the
pattern was set whereby the history of
Hopkinsons was to become that of the whole
progress of valve design and manufacture.

In 1854 the Hopkinson’s type water gauge made
its appearance, together with a mercurial type
steam pressure gauge. Similarly, the company
introduced a patented ‘Economical Self-Cleansing
Boiler’ which was claimed to work with perfect
safety at a pressure of 100 Ib/in2 - a remarkable
innovation in a decade in which anything in
excess of 40 Ib/in2 was considered a high
pressure.

Three years later - in 1857 - the company’s
catalogue stated “the patent transverse boiler may
be used at 200 Ib/in2 or 250 Ib/in2 with greater
safety than the best of the ordinary boilers at 70
Ib/in2”. Actually there was considerable
correspondence in the Manchester Guardian on
the definition of high pressure, which closed with
the view that it was 50 Ib/in2!
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Mr. Hopkinson with his steam engine indicator.

Scale model beam engine 

Hopkinsons on the Indicator

At about this time - and with more than ten years
research and development behind it - the
company introduced the Hopkinson’s Steam
Engine Indicator, which was an improvement on
James Watt’s invention. Put in Joseph Hopkinson’s
own words:

“What the Stethoscope is to the Physician, the
Indicator is to the Engineer - revealing the secret
working of the inner system, and detecting minute
derangement’s in parts obscurely situated”.

His method of selling his Indicator is interesting in
itself. Very simple he used his own Indicator to
improve the efficiency of the engine by re-setting
the valve timings. If he did not improve the
horsepower by 10 per cent, then no fee was
charged. If he succeeded, he was paid seven
shillings and sixpence ‘per horse’ plus 25 per cent
of the cost of the coal saved over two years.

This development of the Indicator was followed by
the publication of a book ‘Hopkinsons on the
Indicator’, which contained a great deal of
additional information on the management of
steam engines and boilers. At once this book was
recognised as making an important practical
contribution to the existing knowledge on the
subject, and it ran into many editions. 

It was not, however, entirely well received. There
was apparently a critical review of it in The
Engineer and as the Editor failed to publish Joseph
Hopkinson’s reply, he wrote again to the Editor
stating:

“You publish a scurrilous article, which you call a
review of my book - the third edition - from which
it is quite evident that the subject is one with
which you are altogether at sea, and undoubtedly
have a less knowledge than most operative
engineers.

“Your cowardly conduct in this matter, refusing
me a reply, and then withholding my property,
deserves the highest censure, nay, more, such a
chastisement as I shall take the liberty of giving
you for your cowardice, viz., a horse whipping”.

There is no record of whether he carried out his
threat, but it is indicative of the blunt and
forthright manner of the man. Certainly he was
not backward in coming forward and - like Brunel
- was a first-class publicist. There is a reproduction
of him with his “new design in valve setting” with
the copy which stated:

“The prosperity of England depends upon the
success of her manufacturers, and the amount of
success that is accomplished in all practical
sciences depends solely upon having the right
man in the right place to arrange and conduct
them”.                                                                        
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Throughout its history the company has produced valves to meet
the highest pressure and temperature requirements of the power
industry.

This graph illustrates the upward trend in water tube boiler
pressures to the middle of this Century. Since then, however, UK
electricity generating station practice has remained virtually level
at 2,400lb/in2 (165.5 bar).

Stateside Testimonial

Hopkinsons technical excellence was still being
recognised far from home as indicated by a note
from the American Prime Movers Committee
Report given at the National Electric Light
Association convention in Chicago in 1921.

“The ‘Hopkinson’s’ English valve has been used in
this country on high pressure superheated steam
work with marked success...The success of these
valves is due to the very careful design of body,
grade of materials used throughout, and good
workmanship”.

Proud of its success and anxious to increase
business even more the private company exhibited
at the British Empire Exhibition at Wembley in
1924. This event coincided with the firm
celebrating eighty years in business so a “Monster
Excursion” - as the paper dubbed it  - was
organised by the company. In brief, 1,300
employees and their relatives were taken from
Huddersfield to London on a free, all expenses
paid, visit to the Exhibition.

In 1926 the firm became public company, with a
capital of £700,000 and with the title, Hopkinsons
Limited.

Other examples of the success achieved by
Hopkinson’s designers and engineers on the shop
floor are numerous. To take one example in 1930
Hopkinsons were asked to supply a 10 in. centre -
pressure turbine stop valve for an experimental
turbine installation at the Delray No. 3 Power
Station of the Detroit Edison Company, USA.

This valve was required to operate at 415 Ib/in2

maximum pressure and 1,000˚F, a temperature
previously unapproached in power station
operation. The arduous operating conditions
necessitated the use of special steels for the body
and lid. As a result the order gave Hopkinsons yet
another ‘first’ and heralded the company as a
manufacturer of alloy steel valves.

Six years later, in 1936, Hopkinsons produced
valves for Brimsdown ‘A’ Power Station North of
London. Here the safety valves had pressure of
2130 Ib/in2, and pressure at the turbine stop valve
was 1950 Ib/in2 with a working temperature of
930˚F.

Year of Installation
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War Work

A few years later Britain was involved in the
Second World War when the efficiency and
continuous operation of the power stations and
vital industrial plants were essential. Since these in
turn depended on the reliability of boiler
mountings and valves, Hopkinson’s products were
given the highest priority. Actually for some time
prior to September 1939 the firm had substantial
orders for equipment for the new power and
process installations in Government factories
throughout the country, in addition to extensions
to electricity generating stations which then
acquired a new urgency.

Furthermore there was the extra production for
the war effort in the form of components for
armaments, aircraft, tanks and even assemblies for
‘Asdic’ submarine detection instruments.

Britain Rebuilds

Post war nationalisation of Britain’s electricity
industry brought in considerable orders for
Hopkinsons when the new authority commenced
a national plan for the modernisation of existing
plant and the construction of additional power
stations. Once more, the company’s expertise was
called upon to provide the best in the design and
manufacture of valves and associated products to
meet this challenge.

In fact, as the industry’s expansion program
continued, Hopkinsons supplied practically two-
thirds of the valve requirements and over a third of
the sootblower systems for the fifty 500 MW
electricity generating units built in the 1960’s.
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High investment in the machine shop.

The internationally recognised ‘N’ code 

Going Nuclear

Perhaps the most notable innovation in the power
industry’s history has been the introduction of
nuclear power, and beginning with the worlds first
industrial scale nuclear power station opened at
Calder Hall England in 1956. Hopkinsons has
supplied both conventional and purpose designed
valves for all the UK’s commercial and
experimental nuclear reactors.

On the international scene too, Hopkinsons is
recognised as an authority on valves essential to
the safe operation of nuclear power stations. The
main steam safety valves, main steam and main
feedwater isolation valves made for PWR
(pressurised water reactor) type nuclear power
stations in the USA, Europe and Asia are notable
examples. Valves for controlling heavy water have
been supplied for the primary heat transfer
systems of Canadian ‘CANDU’ type reactors.

Drilling valve bodies in ‘F’ bay.
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A main steam isolation valve

Butterfly valves molded in GRP material

X-Stream Trim
Control Valve

Referring again to the Venturi parallel slide type
main steam and main feedwater valves for nuclear
power stations, at which they fulfil a requirement
for the safe shutdown of the nuclear reactor in an
emergency situation. The incredible fast closing
speed of these 30in. (750mm) valves - a mere two
seconds for full operation - contrasts sharply with
the five minutes or more which would be needed
for the manual operation of a much smaller valve
at the beginning of the century.

The above and other examples quoted throughout
this publication indicate the results of the constant
research and development work by the company
and, in parallel the capital investment in new
buildings, plant and equipment.

Continuing Development

The Weir Group vigorously encourages and
supports product innovation by member
companies, of Weir Valves & Controls.

Hopkinson’s products continue their leadership of
the high integrity valve industry by constant
research and development. The use of highly
developed materials - ceramics, plastics, carbon
and graphite and new metallic alloys - are
contributing to improvements in valve design. The
main aims are valves having lower weight, higher
strength, smaller components and longer service
life, all advantageous to the valve user in reducing
power plant construction and running costs.
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Company Milestones
Compound Safety Valve patented 1852 

Steam Engine Indicator improvements patented 1857

Deadweight Safety Valve introduced 1870

Parallel Slide Gate Valve patented 1881

Steel valves introduced 1890’s

Hopkinsons-Ferranti (Venturi Flow) Stop Valve patented 1904

Steel foundry opened 1912

Electrically operated valves introduced 1920’s

Public company floated, Hopkinsons Ltd 1926

Alloy Steel valves for 1,000˚F duty produced 1930

Sootblowers added to product range 1938

Valves for world’s first industrial scale nuclear
power station, UK 1956

Supplied two-thirds of valves etc. for UK’s 25 new
power stations 1960’s

Main Steam Isolation Valves for PWR nuclear
power stations 1970

Repair & Servicing subsidiary opens in Cardiff 1981

Autotork Electric Actuator/Controls subsidiary launched 1987

Blakeborough Controls Valves incorporated in
Hopkinsons range 1988

Hopkinsons Ltd bought by Weir Group 1989

Oil & Gas Industry pipeline valves range announced 1993

Acquisition of Batley Valve 1996

Acquisition of Sebim Group 1998

Acquisition of Flowguard 1999

Formation of Weir Valves & Controls 2002

Introduction
Most valves on a power station can be
conveniently listed in two groups,

1. For safety

2. For control (A few belong to both groups)

Group 1. Includes Safety Valves, Water Gauges, 
Non-return Valves and automatic 
Isolating Valves.

Group 2. Includes Feed Valves, Blown Down 
Valves, Drain Valves and all the various 
kinds of Stop Valves.

The following pages are intended to help
newcomers to steam engineering to become
familiar with the many types of Hopkinson’s Valves
and Boiler Mountings they are likely to come
across in the course of their work.

Weir Valves and Controls Salesmen, Agents and
Representatives will also benefit from a greater
understanding of the various products and their
applications, enabling them to provide a better
service to their customers.

Boiler Mountings & Valves
In the complex equipment of a modern steam,
generating plant, the boiler mountings and
auxiliary valves rank among the most important
items, as the safety and smooth working of the
whole plant depends to a great extent on their
suitability and correct design.

The casual observer would hardly notice the
mountings and valves, as they are usually almost
indistinguishable under a thick covering of
lagging. Many of them - such as Re-heater
Isolation Devices - are placed in remote positions,
well away from the firing floor. Some are so
insignificant in size that one might easily assume
that their design, construction and duties were
matters of little consequence.

The power plant engineer however quickly finds
out the value of these fittings. He appreciates the
necessity of obtaining first class equipment,
installing it correctly and maintaining it properly.
He soon learns that one faulty valve can cause the
most exasperating and costly shutdowns, and that
a leaky valve can waste an extraordinary amount
of expensive steam.

When it is remembered that in a large steam
generating plant there are hundreds of items of
equipment that come within the category of
mountings and valves, the responsibility placed on
these fittings will be fully appreciated.
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Parallel Slide Gate Valves
The Parallel Slide Gate Valve (PSGV) in its various
forms, accounts for some 65% of the total number
of valves manufactured annually under the
Hopkinson name.

First introduced in 1881 the basic design principle
on which the valve operates has remained
unchanged to the present day.

Before examining this important design of valve
and its various applications, we should first
consider basic valve construction and operation.

TYPICAL HOPKINSON’S PARALLEL SLIDE GATE VALVES FOR
A WIDE RANGE OF APPLICATIONS.

Figure 1

600# Bolted Bonnet Valve
with Flanged End Connections.

Small Bore
Forged Steel Valve

1000# Class Valve incorporating
Pressure Seal Bonnet 

with Butt Weld End Connections. 

(a) obturating
(direct thrust)

rotating

sliding

(b) pinching

There are only two ways of controlling the flow of
liquids and gases and all valves, whatever their
complexity might be are based on one of these
fundamental principles.

Fig1. Shows a simple tank from which water is
flowing from an outlet near the bottom. In order
to control the flow, one can either place a finger
against the pipe (diagram a) or alternatively, if the
pipe is flexible it can be “pinched” (diagram b).

These illustrations represent the two basic
principles of valve construction, although the first
principle is developed in three ways, representing
the different means by which the stopper can be
presented to the pipe end, or seating.

If you can think of another practical way you will
have invented a new type of valve!!



Advantages Disadvantages

Globe Smaller sizes have best shut-off Very high pressure drop (∆ p) through valve and rapid
and regulating characteristics. wear of seating faces. Larger High Pressure sizes require 

massive actuators.

Conical Quick acting, straight through Difficult to combine tight shut-off with ease of operation.
Plug flow.

Ball Quick acting, straight through Unsuitable for regulating duties which
flow, easy operation. can cause damage to the ball surface.

Butterfly Quick acting, good regulating Unsuitable for very high pressures and
characteristics. temperatures.
Compact.

Gate Straight through flow, Wedge gate type unsuitable for varying temperature  
low ∆p. applications. Parallel slide design unsuitable for low ∆ p

conditions. 

Pinch Glandless, positive shut off Pressure and temperature limited by diaphragm
on dirty fluids. material.
Lends itself to linings such as
glass, rubber etc.
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Figure 2

How does it operate?

Nominally 
parallel seat faces

Self aligning discs

Closure takes place at
outlet only

Inlet disc lifts from
seat face

FLOW

Figure 3

Larger sizes &
higher pressures
fitted with gears
sometimes need as
many turns of the
handwheel, as a
gate valve.

The first & simplest way of moving the stopper is
by a direct thrust on to the seating. This we call the
obturating movement and is the basis of the globe
valve. The word “globe” being based on the shape
of the first valves of this type which were like a
sphere or globe.

The second method of motivation is to rotate the
stopper, which is the basis of the plug cock, a
principle dating back to early Roman Times.

The third way is to move the stopper across the
face of the seating which is the basis of the gate
valve (Both Parallel Slide & Wedge Type).

All diaphragm valves are based on the
pinching/squeezing action.

To summarise, here then we have the four
principal  methods of valve closure:-

1. OBTURATING - Globe Valve

2. ROTATING - Ball Valve, Plug Cock 
Butterfly Valve.

3. SLIDING - Wedge Gate, through 
Conduit Gate, 

Parallel Slide Line Blind.

4. PINCHING - Diaphragm Valve

Each has its own particular characteristics,
advantages and disadvantages.

The Hopkinson’s Parallel Slide Gate Valve by
definition falls into category 3.


