
High Mast Lighting

CU Phosco Lighting has designed and manufactured High Mast Lighting for clients throughout 
the World for over 40 years.  During this time we have gained a wealth of experience in the 
structural, mechanical and electrical aspects of high mast design, production and maintenance.

Our high masts offer ease of maintenance with a simple and effective winching system which 
allows the lighting ring to be lowered to ground level for lantern maintenance.

We can also offer a full lighting design package to suit our clients’ requirements, whether the 
application is for Highways, Sports, Airport or Port Authority.

CU Phosco Lighting Contracts Division are an experienced team who are able to supply, install 
and maintain high masts using their own ASLEC and NICEIC certified personnel.

1



Some suppliers of High Masts buy masts and/or raising and 
lowering equipment from outside suppliers, and try to fit the 
customers’ needs to their limited range of products.  This is 
not the CU Phosco way.  We have a wide variety of designs 
outside our standard production range and are able to offer 
High Masts to suit any specification in the world.

DETAILS
As the manufacturer of the largest number of High 
Masts, CU Phosco have learnt from experience with 
their own products and from the observation of other 
designs, details that cannot easily be seen but which 
are important for long term reliability.  One example is 
the flange joint detail.  The CU Phosco detail may seem 
excessively conservative using two welds where other 
manufacturers use one and with a substantial number 
of gussets.  We know, however, that cutting costs in this 
area produces an element of risk the consequences of 
which cannot be accepted for such substantial structures 
as High Masts.
On all our High Masts, CU Phosco provide the facility to 
fit support brackets to hold the luminaire carriage during 
maintenance.  It is not necessary but we think it worthwhile 
and so do the men who maintain the equipment.

TOTAL CAPABILITY
CU Phosco offer customers who require it a turnkey 
package. We will design the lighting scheme, check that all 
equipment to be supplied conforms to the specifications, 
design and arrange the installation of the foundations, 
design and install the electricity supply, manufacture the 
High Masts and luminaires, deliver the equipment, install 
the equipment and commission the equipment to confirm 
that the specification has been achieved.

2

HIGH MAST LIGHTING
High mast lighting is the most efficient method of lighting 
large areas with the minimum number of obstructions.
CU Phosco, the world leaders in high mast lighting, have 
achieved that distinction by continuous development, 
investment and innovation.  Our experience is unequalled 
in the number of high masts we have made and the many 
different situations in which we have installed them over 
the past 40 years.

WHY CU PHOSCO HIGH MASTS?
•  To illuminate large areas with minimum obstructions
• For a complete design, manufacture and installation
 package
• High masts can be used in confined spaces and do 
 not require a large area to be cleared as base

hinged columns do
• Unique patented double drum winch with    
 individual adjustment possible on each drum
•  Any height mast shaft from 10m to 60m manufactured 

by us to whatever specification is required
• Mast and fittings can be maintained at ground   
 level for greater safety
• Minimum maintenance required with sealed   
 for life bearings on mast pulleys
• Quick raising and lowering system
• Light and portable power tool which can be   
 carried to inaccessible sites with ease
• Remote operation
 
TAILOR MADE
CU Phosco High Masts are manufactured at our Cleckheaton 
factory which only produces High Masts.  This dedicated 
production facility enables us to manufacture High Masts 
tailor made to our customers’ requirements.
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CU Phosco are NICEIC and ASLEC approved contractors. 
We are pleased to take on the whole job or part of it.  In 
many cases worldwide where our customers needed 
help, we have supplied personnel to supervise the local 
operatives undertaking the installation and commissioning 
of High Mast schemes.

REFURBISHMENT
Hiigh Masts, whether made by CU Phosco or other 
manufacturers, are substantial pieces of equipment and with 
proper maintenance they will last much longer than their 
design life.  CU Phosco can check the structural soundness 
of High Masts to confirm that they will be safe for extended 
use.  At the end of the design life of a High Mast the lanterns 
or floodlights, if original, will seem well out of date to a modern 
engineer.  CU Phosco offer a refit service to bring old masts 
upto date by fitting new more energy efficient luminaires, 
checking and refurbishing or replacing the lantern ring, 
headframe, ropes, electrical cables and winches.

SIMPLICITY - RELIABILITY - SAFETY
CU Phosco’s design philosophy for High Masts is to 
eliminate all items requiring servicing from the mast head.  
It is for this reason we recommend the in-tension system.  
Using double or triple drum winches, CU Phosco’s patented 
system.
• Supplied factory made and terminated - so no site 

cutting or termination of ropes is required

• Has no troublesome divider or compensating device -  
 as CU Phosco’s system allows individual operation of  
 each winch drum for adjustment

• Has pulley bearings at the top of the mast which are 
sealed for life - so no maintenance is required

• Does not require latches - no latches mean no moving 
parts at the top of the mast. High masts are lowered 
and raised very infrequently and latching systems often 
do not unlatch whether due  to corrosion, airborne 
debris or birds. Once the lantern ring is stuck on the 
latches at the top it is expensive to rectify either by sky 
tower or by taking down the mast. Latch designs do 
not hold the lantern ring tight against the docking point 
and wind induced vibration can severely shorten lamp 
and lantern life.  With some latch systems one latch 
can be engaged before the others are operational and 
an inexperienced operator can leave the lantern ring 
oscillating on the latches.

CU Phosco are confident that even after long periods without 
use, their raising and lowering system will function properly.  
A confidence founded on four decades of experience and 
tens of thousands of high masts.

You can see that to design a product that really functions 
reliably and safely, simplicity is necessary.

SIMPLE - RELIABLE - SAFE



HIGH MAST SPECIFICATION
For 40 years CU have been engaged in a continuous 
process of research and development of High Masts.  
Over those years CU have built up a wealth of experience 
unique throughout the world in the structural, mechanical 
and electrical aspects of high mast design, production 
and maintenance.  The basis of this experience forms the 
specification on which our masts are manufactured.    CU 
are able to supply masts for use in Zone 2 hazardous 
areas with special power cables, plugs and sockets, 
junction boxes, cable glands, contactors and power tool.  
A  separate specification is available for this type of mast.

MAST STRUCTURE
The mast shall be continuously tapered of polygonal cross 
section, presenting good visual appearance.
CU masts are duo-decagonal (20 sided).  Bespoke masts 
can be made to suit clients’ requirements.

DYNAMIC LOADING
The  masts shall be designed to I.L.P. Technical Report No. 
7 on the maximum wind speed likely to be exceeded only 
once in 50 years, measured at a height of 10 metres above 
level ground.  Wind excited oscillation shall be damped by 
the method of construction and adequate allowance made 
for the related stress.  Full design calculations for the mast 
will be provided by the manufacturer.
CU  masts   have been subject to full scale destructive 
testing by  the CEGB at the structural test centre at Cheddar.  
The test proved our design calculations and exceeded the 
predicted failure load and final test to  destruction confirmed 
the manner and location of failure expected by our engineers. 
CU masts have also been wind tunnel tested at the De  
Haviland wind tunnel to derive the correct shap coefficient for 
use in our calculations.  CU’s design department is certified 
to BS EN ISO 9001 for the design of high masts and other 
lighting columns.

MAST CONSTRUCTION
The masts shall be constructed from mild steel plates cut 
and folded to form a polyganol section, telescopic jointed 
and fillet welded, with the exception of site joints.
Each mast selection delivered over 6m in length shall    
include a telescopic and welded joint to provide diaphragm 
stiffness and to maintain the structural section during 
delivery.
  
A door shall be provided in the base of the mast to permit 
clear access to equipment.  The door shall be weather and 
vandal resistant with a heavy duty lock.  The base flange 
welded connection to the mast shall fully develop the strength 
of the section.  In addition, supplementary gussets shall be 
provided between bolt holes.  The mast shall be delivered 
to site in sections and joined with stressing equipment thus 
forming a sleeve joint - no site welding or bolted joints will 
be permitted.
CU’s weld geometry and prodedures have been developed 
in conjunction with an internationally established welding 
consultant.

METAL PROTECTION
The entire mast shall be hot dip galvanised after fabrication, 
internally and externally, in accordance with BS EN ISO 
1461.
Mast can be ‘T’ washed, etch primed at the factory for 
painting on site

MECHANICAL ARRANGEMENTS
For installation and maintenance purposes it shall be 
possible to raise or lower the lantern carriage using a winch 
in the base of the mast.  The steel wire rope supporting the 
lantern carriage shall be in tension at all times to prolong 
rope life and will not depend on latches for security.
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MAST HEAD ASSEMBLY

Attachment to receive safety 
maintenance equipment

Lantern carriage in 
two halves for site 
assembly
Combined guides and 
stops, at four positions

Capping sleeve integral 
with pulley assembly with 8 
securing studs.  Hot dipped 
galvanised after manufacture

Multicore flexible power cable Flexible steel wire 
rope

Electrical junction 
box

Cable clamp

Divider bar to ensure 
separation of ropes 
and cable during 
raising

Special casting to provide 
separate ways for ropes 
and cables

Galvanised sheet steel 
cover

Bolt fixing

Stadium masts have a fixed head with lift system or ladders.  
Through many years of experience of many thousands of 
masts CU’s policy is the pursuit of simplicity.  The minimum 
number of moving parts and absence of complication 
ensure the longest possible trouble free life.  However, if 
the client insists on latching devices, CU are able to supply 
such a system.

MAST HEAD ASSEMBLY
The pulleys shall be of large diameter, appropriate to the 
multicore flexible cable being used.  They shall be of non-
corrodible material and run on self-lubricating bearings with 
stainless steel spindles.  Arrangements  shall be provided 
to ensure that the electric cables and steel wire ropes are 
separated before passing over their respective pulleys to 
prevent ropes and cables leaving the pulleys’ grooves.
The pulleys shall be housed in a chassis integral with a 
sleeve which slips over the top of the mast and is secured 
axially and in azimuth.  Guides and stops shall be provided 
for docking the lantern carriage.  The complete chassis 
assembly shall be hot dip galvanised after fabrication.

LANTERN CARRIAGES
The lantern carriage shall be of durable steel tube designed 
to act as electric conduit with cable holes fully protected 
by grommets.  It shall be fitted with junction box mounting 
plate(s) and be in two halves joined by bolted flanges to 
permit removal from the erected mast.  Lantern fixing arms 
and plates shall be welded to the carriage.  The carriage 
shall incorporate buffer arrangements to prevent damage 
to the mast finish and luminaires and not require rollers or 
other moving parts.
If required, lantern carriages can be fitted with screens or 
canopies.

WINCHES
Winches shall be completely self-sustaining without the need 
for brakes, springs or clutches which require adjustment, or 
which can be affected by moisture or lubricant. The gear ratio 
shall be 53:1.  The winches shall be self-lubricating by means 
of an oil bath, and lubricant recommended by the supplier shall 
be used.

Termination of the winch ropes shall not involve distortion or 
twisting of the rope structure.  At least four turns of rope shall 
remain on the drum when the lantern carriage is fully lowered.  
In the case of multi-drum winches each rope shall be direct 
from lantern carriage to winch and not include any intermediate 
connection.  The winch shall be designed to be installed or 
removed through the door opening.  Winch drums shall be 
groooved to ensure a tidy rope lay and be fitted with a device 
to ensure smooth return of the rope for each layer.  A test 
certificate shall be supplied with each winch.  The capacity, 
operating speed and recommended lubricant shall be clearly 
marked on each winch with an indelible label.  The driving 
spindle shall be positively locked when not in use by automatic 
means.  Each winch shall be supplied with a fitted waterproof 
cover.

The patented CU double drum winch is to be preferred where 
price is not the only consideration.  The twin independent 
drums are both capable of lowering the luminaires alone.  The 
drums are attached directly to the lantern carriage without any 
intermediate connectors.  The drums can each be adjusted 
individually so any difference in the elasticity of the ropes does 
not affect the lantern carriage.

BASE COMPARTMENT

Flexible steel wire 
rope

Termination box 
for incoming mains 
supplied by others

Multi-pin plug and socket 
coupler

Resin bonded plywood 
backboard

Multicore flexible power 
cable.

Nylon stops to support 
lantern carriage in 
extreme lowered position

Chain device to 
prevent multicore 
cable winding round 
wire rope

Cable/wire rope 
spacer

Winch (double drum 
type illustrated)

Removable gear box

Removable torque 
limiter winch handle
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Mast
Type

Mast
Height (m)

Windspeed
(m/sec)

S2 Factor
(1A / 2A)

Weight
(Kg)

Head 
Area

(sq.m)

Foundation Loadings  (Unfactored)
   Vertical      Horizontal      Bending
    Load           Shear           Moment
      kN               kN                 kNm

HMA9180 18 45 1A 350 3.3 10 7 97

45 1A 750 3.1 13 7 95

45 2A 350 3.8 10 7 101

45 2A 750 3.5 13 6 96

50 1A 350 2.4 10 7 96

50 1A 750 2.2 13 7 93

50 2A 350 2.7 10 7 97

50 2A 750 2.5 13 7 94

HMA9200 20 45 1A 350 2.6 10 6 95

45 1A 750 2.3 13 6 88

45 2A 350 2.9 10 6 95

45 2A 750 2.7 13 6 94

50 1A 350 1.8 10 7 92

50 1A 750 1.6 13 6 88

50 2A 350 2.1 10 6 95

50 2A 750 1.9 13 6 91

HMA9250 25 45 1A 350 1.4 11 6 96

45 1A 750 1.1 14 5 91

45 2A 350 1.5 11 5 93

45 2A 750 1.2 14 5 88

50 1A 350 0.9 11 6 99

50 2A 350 1.0 11 6 96

HMA9251 25 45 1A 350 3.3 13 8 156

45 1A 750 2.9 16 8 148

45 2A 350 3.7 13 8 157

45 2A 750 3.4 16 8 154

50 1A 350 2.2 13 9 150

50 1A 750 2.0 16 9 147

50 2A 350 2.6 13 8 155

50 2A 750 2.3 16 8 149

HMA9300 30 45 1A 350 1.0 14 6 115

45 2A 350 1.2 14 6 116

45 2A 750 0.9 17 5 112

STANDARD MAST DIMENSIONS
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Mast
Type

Mast
Height (m)

Windspeed
(m/sec)

S2 Factor
(1A / 2A)

Weight
(Kg)

Head 
Area

(sq.m)

Foundation Loadings  (Unfactored)
  Vertical       Horizontal     Bending
   Load            Shear          Moment
     kN                kN                 kNm

HMA9301 30 45 1A 350 3.2 17 9 198

45 1A 750 2.8 20 9 191

45 2A 350 3.5 17 9 200

45 2A 750 3.0 20 8 188

50 1A 350 2.1 17 10 194

50 1A 750 1.8 20 9 187

50 2A 350 2.4 17 9 198

50 2A 750 2.1 20 9 191

HMA9302 30 45 1A 350 4.1 19 11 232

45 1A 750 3.7 22 10 224

45 2A 350 4.6 19 11 238

45 2A 750 4.2 22 10 230

50 1A 350 2.7 19 11 225

50 1A 750 2.5 22 11 222

50 2A 350 3.1 19 11 231

50 2A 750 2.8 22 11 223

HMA9350 35 45 1A 350 3.2 21 11 259

45 1A 750 2.8 24 11 249

45 2A 350 3.6 21 11 262

45 2A 750 3.3 24 11 257

50 1A 350 1.9 21 12 253

50 1A 750 1.6 24 12 243

50 2A 350 2.3 21 12 259

50 2A 750 2.0 24 11 250

HMA9400 40 45 1A 350 3.1 26 13 322

45 1A 750 2.7 29 13 310

45 2A 350 3.4 26 12 321

45 2A 750 3.0 29 12 311

50 1A 350 2.2 26 15 344

50 1A 750 1.9 29 14 334

50 2A 350 2.4 26 14 339

50 2A 750 2.1 29 14 330
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Mast
Reference

Mast
Height

m

Flange
Diameter
A

mm

Flange
Thickness
B

mm

Stud
Projection
C

mm

Stud
Length
D

mm

Stud
Diameter
E

mm

Hole
Diameter

mm

Hole
Centres/
PCD
F
mm

Stud
Quantity

15MT14 15 450 sq 25 170 850 27 35 350 4

18MT14 18 450 sq 25 170 850 27 35 350 4

HMA9180 18 690 25 170 850 27 35 584 5 *

20MT14 20 500 sq 25 170 850 27 35 400 4

HMA9200 20 690 25 170 850 27 35 584 5 *

HMA9250 25 690 25 170 850 27 35 584 10

HMA9251 25 750 25 170 850 27 35 650 10

HMA9300 30 690 25 170 850 27 35 584 10

HMA9301 30 750 30 170 850 27 35 650 10

HMA9302 30 840 30 170 850 27 35 737 10

HMA9350 35 940 30 170 850 27 35 838 10

HMA9400 40 1000 40 200 1240 39 45 890 10

* HMA9180 and HMA9200 have flangeplates drilled with 10 holes and can be used with 10 stud base.

STANDARD FOUNDATION DIMENSIONS

SPECIAL MASTS AVAILABLE:
 

• For higher, lower or intermediate wind speeds.
 • To provide strictly limited deflections for CCTV or telecommunications use.
 • To carry heavier loads.
 • To carry a greater projected area of luminaires at greater, shorter or intermediate mounting heights.  
 • To fit existing foundation bolts.

The maximum carrying capacity will be limited by the type of winch used (see page 108). 15m, 18m and 20m T14 masts will only accept 
Type 14 single drum winch. The projected area shown is related to luminaire shape, aspect ratio, or array and shielding factor.  We can 
advise of the actual projected area if given the type and number of luminaires and their aiming angles. Maximum projected areas. as 
shown in the tables on pages 102-103,  are based on BS CP3 Chapter V Part 2 for ground roughness Category 2, Class A.  The masts 
are designed based on the requirements of the The Institution of Lighting Professionals Technical Report No 7.  Data for other standards 
or wind speeds are available on request.

10 BOLT ASSEMBLY5 BOLT ASSEMBLY

ANCHOR PLATE

GROUND LEVEL

A
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F
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A F

TYPE 14 DUO
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Fixed Head for up to 
104 No. FL444 Floodlights

Fixed Head complete with 
32 No. FL444 Floodlights

Lantern carriage with 8 no. 
symmetrically arranged P655 
lanterns
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TYPICAL MAST 
HEAD DETAILS



Lantern carriage with 8 no.  asymmetrically 
arranged FL444 floodlights

Lantern carriage with 8 No. symmetrically 
arranged FL500 floodlights
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Lantern carriage with 16 no.symmetrically arranged 
FL444 floodlights complete with gearboxes



WINCHES AND TOOLS
WINCH DRIVING TOOLS
The power tool shall be a multi-speed reversible tool 
incorporating a torque limiting device which can be readily 
adjusted and locked.  A remote control switch shall be 
incorporated to allow the equipment to be operated from 
a distance of 5 metres.  Arrangements shall be provided 
to support the power tool accurately and securely during 
operation.

Handles shall be provided for manual operation of the 
winches and they will also incorporate a torque limiting 
device which can be adjusted and locked.

STEEL WIRE ROPES
Steel wire ropes shall be flexible ‘marine grade’ stainless 
steel of 7/19 construction.  Thimbles and terminals shall be 
of compatible material.  Steel wire ropes shall be factory cut 
terminated and pre-rigged for ease of installation.  Ropes 
with hemp or nylon cores shall not be used.

CABLE & CABLE CONNECTIONS
Multi core flexible round sheath power cables shall be 
provided, terminating in the base compartment of the mast, 
fitted with plugs and sockets and a guard ring. At the mast 
head, cables shall be connected to a weatherproof junction 
box on the lantern ring equipped with suitable nylon glands.  
The equipment shall be suitably rated for the required duty.  
Power cables shall be factory cut and pre-rigged for ease 
of installation.
CU’s standard equipment uses single or twin 7 core cable 
or alternative core can be supplied up to a maximum of 6 
cables per mast.

FOUNDATIONS  
Guaranteed performance, medium tensile, high yield, 
galvanised holding down bolts shall be supplied complete 
with anchor plate for casting into the foundation.  A precision 
made steel template with tubed holes to ensure correct 
vertical and horizontal bolt alignment shall also be provided.

EARTHING TERMINAL
A 12mm diameter stainless steel bolt shall be attached to 
the mast structure at a convenient point within the base 
compartment to provide a lightning and cable earthing point.

ExTENSION LEAD
An extension lead or leads of multicore cable equal to that 
within the mast and fitted with a plug and socket, shall be 
provided to enable the lanterns and permanent supply cable 
to be tested when in the lowered position, using the base 
compartment socket supply.

SINGLE DRUM WINCH
SD40/6
Fully self-sustaining.  Gear ratio 53:1.  Grooved drum to 
suit 6mm stainless steel wire ropes.  Tested and certified.  
Accessible rope drum fixing.  Power or hand operated.  
Maximum load 350kg.  Self-lubricating.

DOUBLE DRUM WINCH
DD35/45/60/6
Fully self-sustaining.  Gear ratio 53:1.  Grooved drums to suit 
6mm stainless steel wire ropes.  Two separate independently 
anchored ropes.  Tested and certified.  Accessible rope drum 
fixing.  Power or hand operated.  Maximum load 750kg. 
Drive through removable linking gearbox and individual 
drum adjustment is possible with gearbox removed. Self-
lubricating. Patented.
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DD30/40/50/8
Fully self-sustaining.  Gear ratio 53:1.  Grooved drums to suit 
8mm stainless steel wire ropes.  Two separate independently 
anchored ropes.  Tested and certified.  Accessible rope drum 
fixing.  Power or hand operated.  Maximum load 1000kg.  
Drive through removable linking gearbox and individual 
drum adjustment is possible with gearbox removed. Self-
lubricating.  Patented.

TRIPLE DRUM WINCH
TD45/60/6
Fully self-sustaining.  Gear ratio 53:1.  Grooved drums 
to suit 6mm stainless steel wire ropes.  Three separate 
independently anchored ropes.  Tested and certified.  
Accessible rope drum fixing.  Power or hand operated.  
Maximum load 1050kg.  Drive through removable linking 
gearbox and individual drum adjustment is possible with 
gearbox removed.  Self-lubricating.  Patented.

TD30/40/50/60/8
Fully self-sustaining.  Gear ratio 53:1.  Grooved drums 
to suit 8mm stainless steel wire ropes.  Three separate 
independently anchored ropes.  Tested and certified.  
Accessible rope drum fixing.  Power or hand operated.  
Maximum load 1500kg.  Drive through removable linking 
gearbox and individual drum adjustment is possible with 
gearbox removed.  Self-lubricating.  Patented.

TYPE 14 WINCH
SD20/4
Fully self-sustaining.  Gear ratio 50:1.  Grooved drum to 
suit 4mm staiinless steel wire ropes.  Tested and certified.  
Maximum load 150kg.  Self lubricating.  Power or hand 
operated.  Solely for use with T14 Power Tool.  Single speed.  
Integral Torque Limiter.  240v (110v model available).  Single 
phase up to 50Hz.

POWER TOOLS

Heavy Duty Model D32-11RL

4 speed reversible.  240V (110v model available).  
Single phase AC/DC up to 60Hz.  Radio suppressed.  
Specification in accordance with CEE 20 Regulations.

Remote Control Switch

For operating power tool.  Very robust, moulded rubber 
case.  Requires constant switch pressure for operation.

Torque Limiter

Proprietary, precision made, finely adjustable unit working 
on a system of balls and springs.
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