


Zero-Max ServoClass Couplings

® For high performance servo motor and

demanding motion control applications

* High torsional stiffness for precision positioning

® Eco-Friendly, Adapted to RoHS Directive
with no banned substances

Today's servo motor applications are more
demanding than ever. The precision positioning
requirements and high reverse load
characteristics of AC and DC servomotor
applications necessitate a coupling design that
specifically addresses the needs of these
sophisticated systems.

Inertia and torsional stiffness are critical
features of a superior servo coupling. The
inertia should be low so as not to add
significantly to overall inertia of the servo
system. The lower the inertia, the less energy
required by the motor to move the system and
therefore, higher acceleration is possible. The
torsional stiffness should be high enough to
prevent the coupling from winding up during
acceleration, deceleration or reversing
conditions. The torsional stiffness of the
Zero-Max ServoClass coupling leads to
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* Low inertia for high speed applications

e Zero backlash and low hysteresis ensures

a higher system resonant frequency, which in
most cases, is far above the operating range.

Zero backlash is another key requirement of a
high performance servo coupling. A coupling
may be considered zero backlash and still
have a large amount of windup. Zero backlash
is the ability of the coupling to maintain the
same relative relationship between the input
and output shaft without lost motion. The
windup of the coupling can be detrimental to
the servo system. A coupling with a high
amount of windup will cause positioning errors
to the servo system. The Zero-Max ServoClass
coupling is a zero backlash coupling and it
exhibits a very low amount of windup.

Misalignment capability of a coupling is also
important in a motion control system. Usually,
the alignment of a well manufactured servo
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repeatable precise positioning

® Clean Room Applications

system will be very good. Over time and under
high load conditions, this alignment may
deteriorate. The coupling should be capable of
handling this change. Also, the coupling should
accommodate any lack of concentricity in the
connected shafts as well as the stack up of
tolerances in the motion assembly. Another
important benefit of a high misalignment
capability is the dispersion of reaction loads on
the bearings and bushings in the system. The
Zero-Max ServoClass coupling utilizes a design
that provides adequate amounts of flexibility
but does not sacrifice any of the torque
capability or the torsional stiffness capability
and therefore minimizes the reaction loads to
the servo motor bearings.

Operating Temperature Range
-22° to +212°F
-30° to +100°C
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ServoClass Couplings For Every Servo System Requirement

ServoClass couplings are available in single and double disc models. A total of 16 sizes are available.

Double disc ServoClass models provide highest misalignment capability. Single disc ServoClass models
provide a smaller package coupling with more torsional and axial stiffness than the Double disc model.

Torque ratings for ServoClass couplings range from 4.43 to 530 lb-in (.5 to 60 Nm). These ratings are
based on the minimum bore of the coupling. These couplings can accommodate bores sizes from 4.0
mm to a maximum of 30 mm. Contact Zero-Max for larger or smaller bore sizes.

Hubs and center members of ServoClass couplings are manufactured of aluminum alloy for high strength
and durability. They are treated to prevent oxidation and to preserve appearance. Disc members are
made of 304 stainless steel providing torsional stiffness and some misalignment capability.

Coupling assembly /hub design. ServoClass couplings are precisely assembled using highest strength,
corrosion resistant fasteners. The couplings also have integral clamp style hubs for fast and easy
mounting. The design allows for specifying combinations of inch and mm hub bore sizes and styles.

RoHS Compliant. ServoClass couplings are manufactured of RoHS compliant materials and contain no
banned substances.

All fasteners
are corrosion
resistant

Clamp Hub
Corr

clam
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SD Series

SD Series ServoClass Single Disc Specifications
Model  Operating Maximum Torsional Axial Misalignment Capacity Moment Weight ~ Style

Torque RPM Stiffness ~ Stiffness Parallel || Angular Axial of Inertia

in.lb. in.lb./deg.  Ib./in. inch inch Ib.in.? 0z.
(Nm) r/min (Nm/rad) (N/mm) (mm) degree (mm) kgm?(x10*) (gm)

44 77 799 | 0.001 0002 | 00009 | 0.25
SDO0SR | (g5 | 10000 | 500y | (140) | 0.02) | % | (0.05) (0.26) Q) ¢
7 216 799 | 0.001 0004 | 00019 | 039
SDOTOR | (ggy | 10000 | (y400) | (140) | (0.02) | (0.10) (057) an | ©
13 572 365 | 0.001 0.006 0.008 09
SDO20R | (45 | 10000 | 3700) | (64) | (0.02) | (0.15) (2.39) @) | ©
A
35 1235 | 365 | 0.001 0.008 0.028 17
SDO3OR | gy | 10000 | go00) | (64) | 0.02) | (02) (8.13) (49) g
53 2780 | 640 | 0.001 0.010 0.063 30
SDO35R | g0y | 10000 | je000) | (112) | (0.02) | (03) (18.4) (84) ¢
sooior | 89 | 10000 | 3089 | 457 | o000t | 0.012 0.101 37 é Style A
(10) : (20000) | (80) | (0.02) (03) (295) | (105) — L
sosor | 221 10000 | 4943 274 | 0.001 | 0.016 0.34 75 Q ~LB =S
(25) : (32000) | (48) | (0.02) (04) @3) | @4 | -
¢ I
531 10812 436 0.001 0.018 0.92 14.0 M
SDOBOR | 60y | 10000 | 70000) | (764) | (0.02) | (05) (2685) | (396) g l —
) . . . . AT
* Moment of Inertia and Weight are measured with the maximum bore diameters oN L gD oD2 D
 Tolerance of mounted shaft should be h7 e | | 1

SD Series ServoClass Single Disc Dimensions

Style B
*1 *1 Outside Overall Hub  Spacer Clamp Tightening Style
Bore D Bore D2 Diameter it Length Length Gap i he ¢ Screw  Torque L—=
Min Max Min Max D L LB S Size
Inch Inch Inch Inch Inch Inch Inch  Inch Inch Inch Inch in. Ib. —C
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) M (Nm) rﬁ_
spoosr| 0157 | 0286 | 0157 0236 | 0630 | _ | 0657 [0309)0039| _ [0189 0098 | , 00| 35 | M N
) ) ) 6 | (16.0) (16.7) | (7.85) | (1.0) “8) | (25) Y1 04 @
35 ! e | N/
0157 |03125| 0157 |0.3125 0.748 0762 | 0360 | 0.041 0228 | 0.124 | 2M20*) (0g)x4 Al j
spotoR| it 1 @ e e | - |ass | @15 o] ~ |68 5 | ¢ oN LoD1- D2 1 gD
) ®) ) ®) | (19.0) (19.35) | (9.15) | (1.05) (5.8)*2 (3.15) v 9 T
2-M2.5 (1)*3 Lk,,A o ,A,,,AJ A
01875 | 0.375| 0.1875 | 0.375| 1.024 0.911 | 0423 | 0.065 0.374 | 0.130 9 f
SDO20R\ "™ | qoy | 5) | (10) | (260) | | (@3.15) |(10.75)| (1.65)| ~ | @5) | 33) | ZM25| @y | © @7
01875 | 0375| 0.1875 | 0375 0315 _ A —
(%) (10) (5) (10) 0.850 (8) Stvle C
01875 | 0.375 |Over 0.375(0.5625| 1339 |(21.6)| 1.075 | 0.488 | 0.098 | 0.315 | 0492 | 0148 13 tyle
SDOSOR| (5 | (10) |(Over 10)| (14) | (34.0) ©73) | (124) | 25) | @ | (125 |@75)| *M | 15 | B
Over 0.375| 0.5625 |Over 0.375|0.5625 ~ [ o492 c L
(Over 10) | (14) | (Over 10)| (14) (12.5) LB = =—§
03125 |0625| 03125 | 0625 | 1.535 1.339 | 0.610 | 0.118 0.551 | 0177 30 P
SDOSSR| gy | (16) | (8 | (16) | (390) | " | (340)  (155)| 3.0) | | (14 | 45 | Z™ | @4y | © M\.C .
03125 [05625] 0.3125 |0.5625 0433 _ A ‘C}
(®) (15) (8) (15) 1.165 (11) f
03125 |0.5625 |Over 05625/ 0.750 | 1732 |(296)| 1.399 | 0.610 | 0.118 | 0433 | 0.669 | 0.177 30 A ===t ——-
SDO4OR| @) | (15) | (Ower15) | (19) | (44.0) @40) | (155) | 3o | (1) | (17) | @5 | 2™ | @4 | B
Over 055625 0.750 |Over 0.5625] 0.750 B 0669 c oD1 eD2 oD
(Over15) | (19) | (Over15) | (19) {7 NN
0375 | 0750 | 0375 |0.750 0571 A I
(10) | (9 | (10) | (19) 1496 (145) @
SDosor| 0375 | 0750 |Over 0.750/ 1.000 | 2.205 | (38) | 1.709 | 0.807 | 0.094 | 0.571 0.866 | 0.236 | , . 62 B )
(10) | (19) | (Over19)| (25) | (56.0) (43.4) | (205) | (24) |(145)| (22) | (6) )
Over 0.750| 1.000 [Over 0.750] 1.000 ~ ~ [ o866 c
(Over19) | (25) | (Over 19)| (25) (22)
0500 [0.9375| 0500 [0.9375 0689 _ A
(12) (24) (12) (24) 1.811 (17.5)
0500 |0.9375|0ver093751.1875| 2677 | (46) | 2.410 | 0.992 | 0.126 | 0.689 | 1.043 | 0.305 | 121 .
SDOSOR| (1) | aa) | (over24) | (30) | (68.) (36) | (52) | (2 |(175) @65) | (775)| M | (g | B The shafts of the equi
Over 0.9375| 1.1875 |Over 0.9375| 1.1875 _ _ 1043 c may be extended into th
(Over24) | (30) | (Over24) | (30) (26.5) o ServoClass coupling. Hov

*1: Bore size affects and limits the operating torque of the coupling.
See the table “Bore Size and Operating Torque Term” on Page 6.
*2: The Dimension for 4mm-7mm bores. For 8mm bore, the dimension is 0.236 inch or 6mm.
*3: The screw size and tightening torque for 4mm-7mm bores.
*4: The screw size and tightening torque for 8mm bore.
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SC Series

SC Series ServoClass Double Disc Specifications

Model Operating Maximum Torsional ~ Axial Misalignment Capacity Moment Weight ~ Style
Torque  RPM  Stiffness Stiffness ) of Inertia
Parallel Angular  Axial
in.lb. in.lb./deg. Ib./in. inch inch Ib.in.? 0z
(Nm) r/min  (Nm/rad) (N/mm) (mm) degree (mm) kgm?(x10°)  (gm)
44 39 | 400 |0.002 0004 | 00012 | 035
SC00R | (g5 | 10000 | o5 | (70) |(0.05)| ®° | 010y | (036) | (10) | ©
7 108 | 400 |0.004 0008 | 00027 | 053
SCOT0R | (gg) | 10000 | 700y | 7o) |041)| ' | 020y | (078) | (15) | ©
13 286 | 183 |0.006 0013 | 0012 13
SCO20R| (1) | 10000 | jesoy | @32) |(015)| ' | 033) | (343 | @8 | ©
A
35 618 | 183 |0.007 0016 |  0.039 24
SCO30R | (4q) | 10000 | yoo0y | @320 |(048)| ' | (04) | (115 | (69) 2
53 1390 | 320 |0.009 0020 | 0092 43
Style A SCO35R | 50y | 10000 | gn00y | (s6) |(0.24)| ' | (05 | (268 | 23 | ©
A
89 1545 | 228 |0.009 0024 | 0146 53
L SCO40R| (q0) | 19000 | 10000y | (40) |(024)| ' | (o) | (426) | (151) 2
— LB LC .
S 221 2471 | 137|001 0.031 0.48 107
*Cﬂ r SCOSOR | o5y | 10.000 | 4600) | (24) |(028) ' | (08) | (1414) | (304 g
M— A
— scosor | 531 | 10000 | 5406 | 218 |0013| | | 0035 129 196 8
& -4l n ©60) | 19990 | (35000)| (38) |(0.34) ©9) | (773 | (656)
N —
oN L oD1 9D2 gD * Moment of Inertia and Weight are measured with the maximum bore diameters
F-—t-4L @ * Tolerance of mounted shaft should be h7
SC Series ServoClass Double Disc Dimensions
Style B Bore D1*1 Bore D2*1 Outside Overall Hub  Center Spacer A A2 Clamp Tightening Style
L Diameter Length Length Member Gap Screw  Torque
< LB = LC Min Max Min Max D L LB LC S Size
S
—C T r Inch Inch Inch Inch Inch Inch Inch Inch Inch Inch  Inch Inch Inch
rﬁ___ (mm)  (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
N 0.157 | 0.236| 0157 |0.236| 0.630 0913 | 0309 | 0217 | 0.039 0.189 | 0.098 35
@ SCO0SR| ) ey | @ | 8 | (d60) | ~ | (22 |85 | 65 | (0| ~ | @8 | @5 | TMO| o4 | C
| O -
Al 1 I j om2oxs| 32,
oN LogD1- aD2 gD [scoton| 157 |03125 0.167 03125 0748 | _ | 1020 | 0360 | 0217 | 0041 _ 0228 0.124 4*4
T @ | ® | @ | @® |10 25.9) | (9.15) | (55) |(1.05) (5.8)*2 (3.15) 9
e B J A 2M25%3  (j)xs
f 0.1875 | 0.375 | 0.1875 | 0.375 | 1.024 1272 | 0423 | 0295 | 0.065 0.374 | 0.130 9
@7 SCO0R| “5)" | "oy | 5) | (10) | (260) | ~ | (323) |d075)| (75) |(i6s5)| ~ | (@5) | 33) | TMES| g | C
— i 0.1875 | 0375 | 01875 | 0.375 0315] _ A
(®) (10) (®) (10) 0.850 @)
Style C scosor| 01875 | 0375 [0ver 0.875/0.5625 | 1339 | (216) | 1.488 | 0488 | 0315 | 0.098 | 0.815|0.4%2 | o.1ag | o 13 8
L (5) (10) | (Over 10) | (14) | (34.0) (37.8) | (12.4) | (8.0) | (25) | (8) |(125)|(3.75) (1.5)
Over 0.375| 05625 |Over 0.375(0.5625 ~ ~ o492 .
<LB = LC (Over 10) | (14) | (Over 10) | (14) (12.5)
. S 0.3125 | 0.625 | 0.3125 | 0.625| 1535 1890 | 0.610 | 0433 | 0.118 0551 | 0.177 30
M~ CHL SCO35R\ " | ey | @) | (16) | (390) | ~ | @8) |(155)| (11.0) | 30) | ~ | (14 | @5 | ZM | @4 | ©
‘@N 0.3125 |0.5625| 03125 |0.5625 0433 A
Af i [ | ® | (5| ® | (15 1165 (11
? 0.3125 [0.5625|0ver 0.5625| 0.750 | 1.732 |(29.6) | 1.890 | 0.610 | 0.433 | 0.118 | 0.433|0.669 | 0.177 30
ﬁ oD1 b2 ab SCO40R\ ~8) | (15) | (Ower15) | (19) | (44.0) @) |55 | (110) | 3oy | () | (1) | @5) | 2M | @4 | B
Over 0.5625| 0.750 |Over 0.5625] 0.750 ~ | o669 c
kaﬂ N .. (Over15) | (19) | (Over15) | (19) (17)
0375 | 0.750 | 0375 | 0.750 0571 A
I RES 10 | (9) | (0 | (9 1496 (145)
scoson| 0375 | 0.750 |Over 0.750| 1.000 | 2.205 (38) | 2.354 | 0.807 | 0551 |0.094 | 0.571 | 0.866 | 0.236 9-M5 62 B
(10) | (19) |(Over19)| (25) | (56.0) (59.8) | (205) | (140) | (24) |(145)| @2) | (6 @
Over 0.750] 1.000 |Over 0.750] 1.000 - ~ Toses c
(Over 19) | (25) | (Over 19) | (25) (22)
0500 |0.9375| 0500 |0.9375 0689 | _ A
(12) (24) (12) (24) 1.811 (17.9)

. . . 0500 |0.9375|0ver0.9375|1.1875| 2677 | (46) | 2.886 | 0.992 | 0.650 | 0.126 | 0.689 | 1.043 | 0.305 121
pment (up to the maximum bore size of the coupling) SCOB0R| “19) | "(24) | (over24) | (30) | (68.0) (733) | (252)| (165) | 3.2) |(17.5)| (265) | (7.75) | Z™M6 | (1 | B
> interior of the coupling without any modification to the Over 0.93751.1875 |Over 0937511875 1.043 o
vever, the ends of the shafts must never touch each other. (Over24) | (30) | (Over24) | (30) N T | (265)
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*1: Bore size affects and limits the operating torque of the coupling.
See the table “Bore Size and Operating Torque Term” on Page 6.
*2: The Dimension for 4mm-7mm bores. For 8mm bore, the dimension is 0.236 inch or 6mm.
*3: The screw size and tightening torque for 4mm-7mm bores.
*4: The screw size and tightening torque for 8mm bore.
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Bore Size
Bore Size D1 D2 mm

Model Inch 0.157 0.1875 0.236 0.250 0.275 0.3125 0.354 0.375 0.375 0.433 0.500 0.563 0.563 0.625 0.708 0.750 0.813 0.875 0.938 1.00 1.10 1.188
mm 4 5 6 6.35 7 8 9 9525 10 11 12 15 16 18 19 20 22 24 25 28 30
SD/SCO05R (]

SD/SCO10R (]
SD/SCO20R
SD/SCO30R
SD/SCO35R
SD/SCO40R
SD/SCO50R
SD/SCO60R

0 e e
Cle e @
[ J
[ ]

[ ]

[ ]
OIN BN BN AN J
[ 2N BN BN J
[ 2N BN BN J

Clee e o
[ I AN AN J

Clee e o
[ 2N AN AN AN J
[ 2N AN AN J
[ 2N AN AN J

®: Standard Bore Size  O: Standard Bore, See the operating torque in the table below

Bore Size and Operating Torque

Bore size affects and limits the operating torque of the coupling

Coupling Operating Torque

Inch Lb's Nm

SD/SCO20R 0.1875 5 11 1.2

0.1875 5 25 2.8

SD/SCO30R 0.236 6 30 3.4
SD/SC040R 0.3125 8 80 9
SD/SCO50R 0.375 10 195 22
SD/SCO60R 0.500 12 451 51
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Selecting A ServoClass Coupling

Standard Motor Application

1. Determine the speed-revolutions per minute (RPM) and
horsepower (HP). Then calculate the torque (T), in inch-
pounds, to be transmitted:

T =HP x 63,025
RPM

2, Select the service factor (K) according to the characteristics
of the load or application. See chart below for load
characteristics and service factor. Calculate the coupling
selection torque (TD) based on the appropriate service
factor:

TD=TxK

3. Select a coupling with a torque rating equal or

greater than TD.

4. Check the dimensions and bore range of the coupling
selected with the application requirements.

Servomotor Application

Although servomotors have different forque values relative to
RPM, and torque values change relative to continuous or
intermittent duty, it is suggested to use the peak torque rating of
the servomotor multiplied by a service factor in determining the
coupling selection:

TS = TM x KS
TS is the torque used to select the coupling; TM is the peak
torque of the servomotor; KS is the servo service factor of the
application. Generally, KS is a value within the range of 1.3 to
1.5 for ServoClass coupling applications. 1.3 is a factor
applied to typical reverse-load, continuous-duty applications.
1.5 is a factor applied to the most demanding high reverse-
load, rapid-acceleration applications. Example:

7.59 inch-pounds
2.53 inch-pounds
.375 inch

Servomotor Peak Torque:
Rated Torque:
Shaft Diameter:

TS=759x1.5
TS = 11.39 inch-pounds of torque

Coupling selection: SC 020, rated at 13 inch-pounds of torque.
.375 bore is OK.

Additional ServoClass Coupling Applications

The ServoClass coupling was designed specifically for the servo
motor market. Other applications include stepper motors and
encoders. Typically these motors are used in applications that

involve positioning devices such as linear ball screws, actuators,

and positioning systems (X, Y and Z-axis). The ServoClass is
ideal for use in machine tools, printing machines, pick and
place machines and many other high precision applications. If
there’s is a servomotor in the system, a ServoClass coupling

should be used!

WWWw.Zero-max.com

Natural Frequency & Resonance

In servomotor systems, torsional
vibration can be caused by
acceleration, deceleration, driver
characteristics and other factors.
While torsional vibration is
inherent in power transmission
systems, it is important that its

3 P frequency and amplitude be
minimized. Torsional vibration can cause component failure or
poor system performance. By selecting the proper coupling that
places the natural frequency outside the range of 150-400 Hz,
the effects of torsional vibration or resonance can be reduced.
The calculated natural frequency of the system should be 1.3 to
1.5 times greater than this range.

The natural torsional frequency can be calculated from a 2
mass system approximation using the following equation.

F=1/2nxVKx{J, +1J,)
J] X Jz
Where:
F = Natural Frequency in Hz
J, = Inertia of the Motor
J, = Inertia of the load
K = Torsional Stiffness of the Coupling

Other factors such as system gain, elasticity of the system and
dampening can also be included in the equation. Please call us

for a natural frequency analysis of your servo system.

Load Characteristics

Constant Slight fluctuation |Medium fluctuation | Great fluctuation

Sizing software for ServoClass Couplings

Phone 1-800-533-1731

Zero-Max provides free software
on a CD ROM to help select and
size the correct ServoClass
Coupling. This CD ROM contains
all Zero-Max product catalogs in
a PDF format, a comprehensive
sizing and selection program
and CAD drawings for most of
the Zero-Max products.

763-546-4300  Fax 763-546-8260




Wy "
ServoClass® Couplings @J % __ ETP® Bushings

www.zero-max.com/etp
WWW.Zero-max.com/servo

CD® Couplings P @—— Roh'lix® Linear Actuators

www.zero-max.com/cd Y www.zero-max.com/rohlix

Schmidt Offset Couplings . L W Zero-Max® Adjustable
www.zero-max.com/offset i Speed Drives

www.zero-max.com/drives

Torg-Tender® Crown Right Angle

www.zero-mcx.com/iorqiender#_ : ; ) Gear Drives

www‘zero—mux.com/crown

Control-Flex® Couplings =" OHLA" Overhung Load
www.zero-max.com/controlflex . 4 ' Adapters
' www.zero-max.com/ohla

Zero-Max, Inc. the monufacturer, warrants that for o period of 12 months from date of shipment it will repair, or at its option, replace ony new opparatus which proves defective in moterial or workmanship, or
whichdoes not conform to opplicoble drawings ond specifications opproved by the manufacturer. All repairs ond replacements sholl be F.0.8. foctory. All claims must be made in writing to the monufacturer. < In no event and
under no circumstances sholl manufacturer be lioble for (o) domages in shipment; (b) foilures or domages due to misuse, abuse, improper installation or abnormal conditions of temperature, dirt, water or corrosives; (c)
failures due 1o operation, intentional or otherwise, above rated capacities, and (d) non-outhorized expenses for removal, inspection, transportation, repair or rework. Nor shall manufacturer ever be liable for consequential
and incidental damages, or in any amount greater than the purchase price of the opparatus. « Tero Max, Inc. reserves the right to discontinue models or 1o change specificotions ot any time without notice. No
discontinuance or change shall create any liability on the part of Zero-Max, Inc. in respect to its products in the hands of customers or products on order not incorporating such changes even though delivered after any such
change. « This warranty is in LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING (BUT NOT LIMITED TO) ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. THE
TERMS OF THIS WARRANTY CONSTITUTE ALL BUYER'S OR USER'S SOLE AND EXCLUSIVE REMEDY, AND ARE IN LIEU OF ANY RIGHT T0 RECOVER FOR NEGLIGENCE, BREACH OF WARRANTY, STRICT TORT LIABILITY OR UPON ANY
OTHER THEORY. Any legal proceedings arising out of the sale or use of this opparatus must be commenced within 18 months of the date of purchose. « CAUTION: Rototing equipment must be guarded. Also refer to OSHA
specifications and recommendations. « Zero-Max®, (D°, ETP®, ServoCloss®, Torg-Tender®, Control-Flex®, Posi-Lok” and Roh'Lix* are registered trodemarks of Zero-Max, Inc. In U.S.A. OHLA™ is o frademark of Zero-Max,
Inc. @ Zero-Mox 2006 Printed in U.S.A.

ACP&D Limited

Units 6 & 9A,

Charlestown Industrial Estate,
Robinson Street,
Ashton-under-Lyne,
Lancashire, OLE 8NS.

Tel: +44 (0)161 343 1884
Fax: +44 (0)161 339 0650
e-mail:  sales@acpd.co.uk
Websites: www.acpd.com &
www.acpd.co.uk




