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Design and manufacture of a bespoke lifting beam
ISSUE 2

with adjustable lifting point for a global aero
engineering company based in the UK.
Read the full case study on page 8




WELCOME TO

ISSUE 2

TONY DICKSON The lifting and handling equipment market sector continues to grow, spurred
on by rising construction activity and strong export performance, but the
Director, Hoist UK biggest threat to our industry is the rising import penetration of inferior quality

lifting equipment purchased online from further afield which may be supplied
without the neccessary documentation e.g. EC Declaration of Conformity.

As is universally the case, pricing is an influential factor in any purchasing
decision and the temptation of buying a hoist or crane from an online retailer
with a ‘too good to be true’ price tag can be too good to resist. My experience
is that if it looks too good to be true, then it often is.

Lifting equipment should be treated as an investment, and with any investment
quality should be the true measurement of value. At Hoist UK we focus on
designing, manufacturing and supplying quality lifting and handling solutions
for our customers, and we're proud to have developed a reputation for quality.
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WHAT IS ATEX ZONE 1,  WIRE ROPE HOISTS LIFTING BEAMS, MANUAL TOP RUNNING
2,21, AND 22? VS. CHAIN HOISTS SPREADERS & FRAMES:  CRANE BRIDGE FOR
A USEFUL GUIDE HYDRO SCHEME
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ACHIEVING TRUE VERTICAL LIFT FOR PRECISE

LIFTING WITH A WIRE ROPE HOIST

TRUE VERTICAL LIFT

In essence, true vertical lift is a hoists ability to lift the hook straight up and down, to pick up or put down a load
in an exact position with no hook drift. It occurs when a hoist (lower block) moves in a true vertical path between
the lower limit of travel, which happens when the rope(s) anchored at each end of the drum wind from the centre
of the drum outward (inward when raising the hook); enabling the hook and load to be centred below the middle
of the drum. This design prevents the hook from wandering from one end of the drum to the other in the highest
and lowest hook positions.

THE IMPORTANCE OF TRUE VERTICAL LIFT #=

When a high degree of accuracy is required to pick or
place a load, precise lifting is required and this only
facilitated through true vertical lift. This need for
precision and accuracy is often a requirement in
manufacturing operations, injection moulding or
speciality applications for the pharmaceutical industry.

SINGLE REEVING MULTI REEVING

It's difficult to achieve true vertical lift with a single The standard reeving configuration for a wire rope
reeved wire rope hoist because the long, thin drum hoist offering true vertical lift would have multi
design means that the hook has greater horizontal reeving which involves four, eight, sixteen or even
movement allowed by the drums design and reeving thirty two falls of wire rope. A multi reeved wire rope
during winding. In a single reeved wire rope hoist hoist is configured with wire rope that is fed through
hook drift is expected, which is normal and acceptable a series of sheaves in the hook block and hook frame,
for the majority of lifting operations. For precisionand ~ as well as being wound on the left-handed and right-
accuracy a multi reeved wire rope hoist, like the handed grooving of the drum.

Eurobloc VT Electric Wire Rope Hoist would be required.

ACHIEVING ACCURACY AND PRECISION

Using more parts of wire rope in the reeving configuration allows for greater precision when lifting and handling
heavier loads at slower speeds. Where there is a need for precision and accuracy a double reeved wire rope
hoist, like the Eurobloc VT Electric Wire Rope Hoist would be required.

ELECTRIC WIRE ROPE HOISTS

VT Electric Wire Rope Hoist VM Essentials Electric VT Open Barrel Electric
Wire Rope Hoist Wire Rope Hoist



WIRE ROPE HOISTS VS. CHAIN HOISTS

WIRE ROPE HOISTS OR

CHAIN HOISTS? tonnes, compared with 10 tonnes from our electric
chain hoists and 50 tonnes from our manual chain

Both wire rope hoists and chain hoists are robust hoists. A greater lifting capacity and FEM Duty are

lifting appliances that are widely used across two of the factors that make wire rope hoists a more

numerous industry sectors in a variety of lifting expensive option compared with a chain hoist, but

applications. Wire rope hoists have higher lifting there are other things to consider when trying to

capacities and our range of Eurobloc VT electric decide whether a wire rope hoist or a chain hoist

wire rope hoists are able to lift up to 250 would be better suited to your operation.

WIRE ROPE HOISTS

Wire rope is most commonly made from galvanised
steel, with stainless steel available as an option, and
is constructed by twisting several wires together to
form sturdy strands which are then twisted around
each other in a helix fashion. These strands are
wrapped around a central core, commonly made from
fibre, with a resulting product which is strong and
highly reliable.

« Typically used in permanent installations (can still
be moved around as required).

' There are different types of wire rope hoists with
different drum and motor combinations. Your
intended application will determine the most
suitable wire rope hoist e.g. grooved drums can be
used to increase accuracy, multiple drums canbe  « For operations with limited space or reduced working
used to compound strength. room a wire rope hoist may not be suitable.

+ Wire rope hoists are the obvious choice for heavier ~«” A wire rope hoist lifts and lowers by winding/

loads and their greater FEM Duty means they are unwinding the wire rope on the length of the drum
also best suited to long working hours or handling which means that with single reeving, anything

a high volume of loads within a short period of time the wire rope hoist lifts or lowers will move laterally
and perform well in extreme environments like during the operation.

intense heat or harsh weather conditions.
+ Top running configuration available for Eurobloc VT

+ Wire rope hoist configurations include fixed mount, Open Barrel Electric Wire Rope Hoist and double
low headroom, normal headroom and double girder girder trolleys for the Eurobloc VT and VM Essentials
trolley. wire rope hoists.



WIRE ROPE HOISTS VS. CHAIN HOISTS

CHAIN HOISTS

The chains are usually made using stainless steel or several strands being wrapped together, a chain is
galvanised steel and they work in a similar way to manufactured with chains connected together and
rope, with the difference being that rather than then connected to a lifting hook.

+ Generally speaking chain hoists are more flexible ~ «” Manual Chain Hoist configurations include push
and are ideal for less permanent applications as travel trolleys, low headroom, geared travel trolleys
they are easier to move around than wire rope hoists.  and a low headroom geared travel trolley.

+ A chain hoist lifts by moving the chain over aload  + Electric Chain Hoist configurations include hook
wheel which means anything it lifts goes straight suspension, low headroom, push travel trolleys,
up with no lateral movement, giving true vertical lift. geared travel trolleys, electric powered trolleys,
bogie travel trolleys and integral eurosystem trolleys.
+ Chain hoists are more compatible for use with jib
cranes and gantries than a wire rope hoist asthe  « Lifting capacities for chain hoists can vary

traverse movement of these types of cranes is depending on whether they are electric chain hoists
typically achieved by pulling the hoist load hook or or manual chain hoists but they are typically
lower block in the direction you want to move. In a preferred for smaller loads e.g. smaller factories,
wire rope hoist this could potentially result in the maintenance operations and work stations where
wire rope becoming unseated from the grooved a lifting appliance is necessary.

drum or cause damage to the rope guide.



LIFTING BEAMS, SPREADERS AND FRAMES

LIFTING BEAM DESIGN

Lifting beams, spreaders and frames can be designed for general purpose or as bespoke beams for a specific
use with a planned range of lifts. Lifting beams, etc. are used for a variety of purposes which include:

& Provide a vertical lift with controlled or no inward
pull for eyebolts and similar lifting points and loads
which must be protected from crushing force

+ Reduce required headroom when lifting loads
+ Provide multiple lifting points

+ A means of handling loads requiring special
attachments such as hooks, plate clamps, etc.

+ Offer a means of handling out of balance loads

+ Provide lifting points at adjustable centres

STABILITY

Stability is a key factor in the planning stages. In most
cases using a lifting beam instead of long slings can
reduce the overall stability of the lift. If the lifting points
are below the centre of gravity particular attention should !
be paid.

To combat instability and achieve a stable configuration
the height of the lifting triangle should be increased in
relation to the loading triangle, so A should be greater
than B, and D must be equal to or greater than C.

The weight of the lifting beam, spreader or frame, together
with its associated lifting accessories, must be added to

the weight of the load when assessing the total load imposed
on the crane hook.

BEAM WEIGHT

A consideration for any calculations

LIFTING ACCESSORIES

Many lifting beams/spreaders are fitted with standard
lifting accessories such as shackles, wire rope slings,
chain slings, web slings and plate clamps, turnbuckles,
etc. The requirements of the individual sections of
those should apply whether these items are readily
removable from the beam or not. Whilst removable
lifting accessories can be used for separate lifting
applications, it's good practice to keep them together
as if forming an integral part of the lifting beam.

This is particularly the case if they are recorded with
the beam on the EC Declaration of Conformity, report
of thorough examination, etc. In the case of lifting
accessories used separately, the onus is on the user
to replace or reassemble these onto the beam. Care
should also be taken to ensure that the component
has in fact been thoroughly examined in accordance
with current legal requirements before using it for a
different lifting application.



INSPECTION

In addition to thorough examination necessary under statutory requlations, all lifting beams should be visually
inspected by a Responsible Person prior to use on a regular basis. The interval between inspections will depend
on the conditions of service. If any of the following defects are presents the should withdrawn from service and
referred to a competent person i.e. a Hoist UK lifting engineer:

+ Lifting eyes, bows, bolts, etc. should be inspected «” The beam should be checked for distortion
for obvious signs of wear, distortion and physical
damage + The beam should be checked for localised physical
damage. Particular attention should be given to

v Load attachment points such as hooks fabricated hollow sections which may have dents or localised
into the beam should be inspected for wear, buckling and to the flanges of structural steel sections
distortion and physical damage

+ Corrosion damage

+ Attachment points for shackles used for lifting the
beam or attaching the load should be inspected for + Signs of cracks and distortion especially in welded
wear and elongation of holes. It is usually necessary details
to remove the shackle to do this

+ Bolted connections to the beam should be checked

v Ensure the requisite markings are clearly visible for tightness
and correspond to the loading's stated on the
documentation

TYPES OF LIFTING BEAMS, SPREADERS AND FRAMES
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Figure &

LIFTING BEAMS LIFTING SPREADER (SPREADER BEAM)

A simple lifting beam typically has a single lifting eye A spreader, also known as a spread beam as shown in
above the beam which is hooked to the lifting figure 5 can be considered a strut in pure compression
equipment and lower lifting eyes on the underside of  and the line of action of the top of the sling and the load
the beam are used to connect the load. suspension point coincide at the neutral axis at the end

of the spreader.
The suspension points in figures 1 to 4 are shown as
being vertically below the crane hook, although single A simple spreader will have a configuration made up of
suspension points are shown, multiple suspension a suspension sling which the lifting equipment hooks
point for use with two or more crane hooks are also ~ onto at each end of the spreader beam, which are then
available as are multiple load attachment points. connected to the load.

LIFTING FRAME COMBINATION BEAMS FOR SPREADERS

A lifting frame like that diagrammatically represented  You can have a combination of a beam and a spreader,
in figure 6 is in effect a combination of four spreaders.  a simpler example of this is shown in figure 7.

OUR FULL RANGE OF LIFTING BEAMS, SPREADERS & FRAMES AT WWW.HOISTUK.COM/LIFTING-BEAMS
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BESPOKE LIFTING BEAM WITH ADJUSTABLE

LIFTING POINT FOR AERO ENGINEERS

A lifting beam with adjustable lifting point to change the centre of gravity of the lifting beam.

THE REQUIREMENTS Our customer, a global leading producer of aero engines for large civil aircraft
and corporate jets required a lifting beam that could safely lift, handle and
lower uneven loads.

THE CHALLENGE

Our customer’s operation required a lifting solution
to safely lift, handle and lower uneven loads like
engine parts with a maximum lifting capacity of
500kg. In order to facilitate this requirement, the
lifting beam would need to include adjustable drop
centres, as well as a design feature to address the
centre of gravity challenges when lifting and
handling uneven loads.

THE SOLUTION

We designed a bespoke load-leveller lifting beam The bespoke lifting beam also features 4 adjustable
with an adjustable sliding centre of gravity for our drop centres with 340mm of chain, and each chain has
customer. The lifting beam has a knob to adjust the a safety bow shackle attached at one end to attach to
centre of gravity specifically designed to facilitate the load during lifting or lowering. In our customers
the safe lifting, handling and lowering of uneven operation the shackles would be attached to engine
loads, in accordance with our customer’s parts and the centre of gravity adjusted before lifting
requirements. commenced.

PROJECT PHOTO'S

FIND MORE CASE STUDIES AT WWW.HOISTUK.COM/CASE-STUDIES



MANUAL TOP RUNNING CRANE BRIDGE FOR

HYDRO SCHEME MAINTENANCE PLANT

Working with the developments contractor from the early stages of the project in order to
integrate the crane system into the buildings design and construction.

THE REQUIREMENTS The end user required a manual overhead crane system rated to 7,000kg to be
integrated into a newly developed maintenance plant for their hydroelectrical
scheme to power a mountain gondola.

THE CHALLENGE

Our design engineers coordinated the design of the
crane system with the main contractor from the early
stages of the project so that we could make use of
the buildings steelwork for installation. Access
restrictions were a particular challenge because the
7 metre crane bridge needed to be installed before
the plant’s roof went on.

THE SOLUTION

This newly developed plant was designed to providea  bridge complete with manual chain hoist and geared
purpose built environment for maintenance, in support  travel trolley. The proposed lifting/handling system
of their hydroelectrical scheme. The facility required an ~ was the most suitable solution available to the
overhead crane system that could provide a lifting customer for their unique operation and as the
capacity of up to 7 tonnes and after careful discussion ~ maintenance plant would not be in continuous

to understand the operations lifting requirements our operation a hand chain block is the most cost
technical sales team recommended a manual crane effective option.

PROJECT PHOTO'S

FIND MORE CASE STUDIES AT WWW.HOISTUK.COM/CASE-STUDIES
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WHAT IS ATEX ZONE 1, 2, 21 AND 22?

WHAT IS ATEX? ATEX is the name commonly given to the two European directives for
controlling explosive atmospheres. ATEX lifting equipment can mean

When equipment is rated as ATEX, electric chain hoists, wire rope hoists and belt hoists, winches, trolleys

what does this mean? and pneumatic lifting equipment, and can be referred to as spark proof

or Ex equipment.

1) Directive 99/92/EC (also known as 'ATEX 137" or the 'ATEX Workplace Directive')
on minimum requirements for improving the health and safety protection of
workers potentially at risk from explosive atmospheres.

2) Directive 94/9/EC (also known as 'ATEX 95' or 'the ATEX Equipment Directive')
on the approximation of the laws of Members States concerning equipment and
protective systems intended for use in potentially explosive atmospheres.

HAZARDOUS GAS, VAPOUR AND MIST
ENVIRONMENTS: ATEX ZONES 1 AND 2

A good example of an ATEX Zone 1 or ATEX Zone 2
classified operation would be a chemical or
petrochemical plant, where there is a heightened risk
for explosion during the course of normal day to day
operations. Within a hazardous gas environment an
explosion can take place if a flammable substance,
an oxidiser and a source of ignition are found
simultaneously within the atmospheric air. The
absence of any one of these three elements would
stop an explosion from occurring, and that is why
through continued innovation and increased focus
on safety the lifting equipment industry is able to
offer a broad range of explosion proof and spark
proof hoists, winches and trolleys, etc. specifically
for safe use in these hazardous environments.

Zone 1is an area that is classified ‘as a place in
which an explosive atmosphere consisting of a
mixture with air or flammable substances in the -
form of gas, vapours and mists is likely to occur occasionally during normal operallon whereas Zone 2 is an area
that is classified ‘as a place in which an explosive atmosphere consisting of a mixture with air or flammable
substances in the form of gas, vapours and mists is not likely to occur in normal operation but if it does occur, it
will be present for a short period of time only’.
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WHAT IS ATEX ZONE 1, 2, 21 AND 22?

HAZARDOUS DUST ENVIRONMENTS:
ATEX ZONES 21 AND 22

ATEX Zones 21 and 22 are specific to hazardous dust
environments, like can be found in the food industry in,
for example, a flour mill where explosible dusts are
often present. Some examples of explosible dusts within
the food industry alongside flour are custard powder,
instant coffee, sugar, dried milk, potato powder and

, soup powder as a solid substance that is finely ground
may ignite more readily or a lower energy. The risk within
the food industry with hazardous gas environments is
that if any combustible substance is mixed or suspended
in air at the correct concentrations and contained in a
vessel or building when ignition occurs, then the result
can be a violent explosion.

In a hazardous dust environment, an ATEX Zone 21 is an area that is classified ‘as a place in which an explosive
atmosphere in the form of a cloud of combustible dust in the air is likely to occur occasionally during normal
operation’ whereas an ATEX Zone 22 is classified as ‘a place in which an explosive atmosphere in the form of a
cloud of combustible dust in the air is not likely to occur in normal operation but if it does occur, it will be present
for a short period of time only’. Within any ATEX rated zone there is significant importance placed on safety and
the necessity of spark proof/explosion proof hoists and lifting equipment is paramount.

MANUFACTURED TO COMPLY

The Verlinde range of explosion proof and spark proof hoists and lifting equipment have been designed for use
in many different industry sectors, including the food industry, petrochemical, gas industries and other
hazardous environments where safety is a key concern. Verlinde's ATEX lifting and handling equipment is
manufactured to comply with the most recent ATEX 100a (94/09/EC directive applicable in 2003).

ATEX RATED LIFTING EQUIPMENT

MANUAL CHAIN ELECTRIC CHAIN ELECTRIC BELT ELECTRIC WIRE
HOISTS HOISTS HOISTS ROPE HOISTS

VISIT WWW.HOISTUK.COM/ATEX FOR MORE LIFTING EQUIPMENT
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KEEP UP TO DATE WITH OUR
LATEST NEWS & CASE STUDIES

Find our latest news and case studies by searching online for ‘Hoist UK News' or
‘Hoist UK Case Studies’, or by visiting the dedicated pages hoistuk.com/news or
hoistuk.com/case-studies.

MAGNETIC A SUMMARY OF ENGINEERING
COUNTERBALANCE THE PUWER APPRENTICE OF THE
LIFTING BEAM REGULATIONS YEAR FINALIST

A manufacturer of plastic PUWER is the Provision and Use Hoist UK's Engineering
products who required a bespoke  of Work Equipment Regulations Apprentice Tom Bradley was
magnetic counterbalance lifting ~ 1998. The regulations deal withthe ~ amongst the finalists at this
beam to work with their existing work equipment and machinery years Engineering College's
jib crane and electric chain hoist.  used in every day workplaces. Awards - congratulations Tom!

ISSUE 3

In Issue 3 we'll be focussing on Clean Room projects, featuring case studies
and editorial from Technical Director Paul Jordan.

We'll also be looking at our custom performer winch systems and how the sky
really is the limit when it comes to bespoke performer winch design and
manufacture from Hoist UK.

FOLLOW US ON SOCIAL MEDIA FOR REGULAR UPDATES
wahoistuk [ahoistuk [hoist-uk w@@hoistukltd



