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The Constant Effort Support designed and manufac-
tured by Carpenter and Paterson (Asia) Limited 
(“CPA”) incorporates the latest design concepts to 
produce a Support which provides an essentially con-
stant supporting effort throughout the total travel of 
the unit. The robust and simple construction of the 
well-proven CPA design using a bell-crank lever has 
been enhanced to include universal locking of the 
load arm.

     With a cylindrical spring housing of substantial 
construction, and several support configurations to 
suit the position relative to steelwork and available 
space, the unit can be installed in many arrange-
ments. The spring housing prevents the ingress of for-
eign bodies such as construction debris, thus 
reducing the danger of damage or restriction of the 
unit’s function.

     The Constant Effort Sup-
port is based on a simple 
mechanical principle:

     In order to produce a 
constant supporting effort, 
the load moment about the 
main pivot must be coun-
terbalanced by an equal 
spring moment throughout 
the travel range.

The universal locking mechanism allows the load arm 
to be locked in any position for the purpose of hydro-
static test, maintenance and decommissioning. The 
locking is done at the load arm so that excessive load-
ings are not transferred to the spring tension rod and 
spring coil. The threaded rods which are used for uni-
versal locking, are removed once the Support has been 
installed and are stowed on the side of the spring hous-
ing.

Standard Design Features

Support configurations:
Horizontal (e.g. CA50 L) Vertical (e.g. CA51 T)

Locked position Unlocked position

Horizontal base 
mounted (CA53)

Vertical base 
mounted (CA51 Y)

Tandem (CA52 G)

Vertical inverted
base mounted 
(e.g. CA52 X)

Horizontal 
compression 
seat (CA54)

The standard range of Constant Effort Supports are 
constructed to accommodate loads between 8kg and 
33500kg with a standard range of travels between 
40mm and 610mm in 10mm increments.

     Constant Effort Supports are manufactured having 
maximum deviation of +/-5% of the specified load.
Universal Locking of the load arm is provided as stan-
dard.

     Upper and lower travel stops are incorporated in all 
units to prevent excessive overtravel. All Supports are 
fitted with a clearly visible grade 316 stainless travel 
scale and name plate (see images below).

General Description

Supports are supplied with hot-dip galvanized finish as 
standard. Spring coils are supplied plastic-coated as stan-
dard. Screw Threads are ISO-metric coarse pitch series 
(6mm pitch series above size M64).

Travel scale Nameplate

maintenance
Maintenance-free PTFE dry bearings are used on all 
pivoting points, and are totally enclosed (See Mainte-
nance Instructions).

Vertical inverted
(e.g. CA52 Y)

Referring to the diagram, take 
three positions of the load 
travel - Top, Mid, Bottom - and 
equate the moments of these 
points about the Main Pivot.

F1a1 = Wb1

F2a2 = Wb2

F3a3 = Wb3

F1a1 = F2a2 = F3a3 = W
  b1       b2       b3

SPRING AXIS

MAIN PIVOT

constant effort Supports 
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The Supports are delivered preset to the customer’s 
load and travel requirements. It is sometimes neces-
sary to adjust the preset load due to minor variations in 
actual site conditions. A simple operation of turning the 
load adjustment screw in the appropriate direction to 
increase or decrease the load is all that is necessary 
(see image below). The amount of adjustment is shown 
on the adjacent scale, which is calibrated in 2% divi-
sions. The maximum adjustment is +/-20% of the oper-
ating load.

load adjustment

universal locking / presetting
All Constant Effort Supports are delivered to site locked 
at the specified loading and in the required travel posi-
tion to accommodate the specified movements. Sup-
ports should be installed, and not unlocked until after 
completion of pipework insulation work and any acid 
cleaning or hydrostatic test. The Supports are only to 
be unlocked when the weight of the pipework matches 
the operating loading. This will ensure that undesirable 
pipework deflections do not occur as a result of load 
imbalance e.g. due to weight of water. The standard 
Support designs are capable of carrying loadings of 
twice the operating load when the Supports are locked. 
The universal locking mechanism enables the Sup-
ports to be re-locked in any travel position, and hydro-
static testing can be done with the Supports locked in 
the new position.

special range

selection
To select a Constant Effort Support, first calculate the 
load and travel that the Support is to accommodate, 
including weight of pipe, insulation, contents and ancil-
lary support hardware.

     It is good practice to add overtravel to the vertical 
design movement of the pipe.

Recommended Overtravel:
For pipe movements up to 125mm:    25mm
For pipe movements > 125mm: 20% of design movement
     This should then be rounded up to the next whole 
10mm travel increment, giving the total travel and 
enabling a standard support to be selected.

     To determine the correct size of Constant Effort Sup-
port, refer to the selection table (pages 4-7), and select 
a Support size to accommodate the calculated load 
and the total travel. It should be noted that the travel 
given in the table is the total travel, this being the maxi-
mum vertical travel that the unit will accommodate.

     When selecting Vertical Constant Effort Supports 
(Fig. CA51 only), these should only be selected from 
the right hand side of the heavy line.

Example:
Actual Load                 10 kN
Actual Vertical Movement    90 mm
Total Travel   = 90 + 25, rounded up to next 10mm increment
        = 120 mm

From kN Selection Table
Locate Column for 120mm Travel, and look down the 
column until a load is found which is greater than or 
equal to 10 kN. This reads 10.41 kN.

     Then look horizontally along this row to find the Sup-
port size in the first column.
     In this example, Support is Size 22.

    Note: For Base-Mounted Constant Effort Supports, 
Types CA54 and CA55, the maximum allowable lateral 
load is limited to 15% of the vertical load.

Special Constant Effort Supports can be designed for 
higher loadings or travels than are covered by the stan-
dard range.
 
     Supports can be designed for hydrostatic test more 
than twice the operating load.

     Supports can be supplied with special paint finish 
or manufactured from corrosion-resistant materials.

specification
CPA Constant Effort Supports meet the requirements 
of the following:-
• European Union Pressure Equipment Directive 97/23/EC
• EN 13480 Part 3 Metallic Industrial Piping
• BS1726-1 Cylindrical Helical Springs made from Round 

Wire and Bar – Part 1: Compression Springs
• EN 13906 Cylindrical Helical Springs made from round 

wire and bar – Calculation and Design – Part 1: Com-
pression Springs

• U.S. Manufacturers Standardization Society MSS SP-58
• U.S. Manufacturers Standardization Society MSS SP-69
• The ASME Code for Power Piping ASME B31.1 
• The ASME Code for Process Piping ASME B31.3

ordering
When ordering, please specify:-

     Number required
     Figure No. e.g. CA50
     Support Size
     Mounting Type e.g. Type L
     Operating Load
     Hydro Test Load (if applicable)
     Actual Travel and Direction (up or down)
     Total Travel
     Drop Rod Size and Thread Form if not standard
     Finish if not standard

Load adjusting
mechanism
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constant  effort  support  selection  table loads  in  kn
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constant  effort  support  selection  table loads  in  kn
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constant  effort  support  selection  table loads  in  kg
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constant  effort  support  selection  table loads  in  kg
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hanger  rod  sizes  (thread  size  C)

Thread From ISO-metric coarse series. Sizes above M64 are 6mm constant pitch series.

constant effort Supports 
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top  suspension  sizes  (diameter x)  bolt  or  Rod 
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constant  effort  supports  fig. ca50  types  l, m, p,  s & T
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constant  effort  supports  fig. ca50  types  l, m, p,  s & T

CA50 Type L

1121
1114
1107
1099
1092
1085
1078
1070
1063
1056
1049
1042
1034
1027
1020
1013
1006
998
991
984
976
969
962
955
947
940
933
926
918
911
904
897
890
883
875
868
861
854
846
839
832
824
817
810
802
795
788
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constant  effort  supports  fig. ca50  types j, k & o

constant effort Supports 
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1790



  13

constant  effort  supports  fig. ca50  types j, k & o

CA50 Type K

1176
1169
1162
1154
1147
1140
1133
1125
1118
1111
1104
1097
1089
1082
1075
1068
1061
1053
1046
1039
1031
1024
1017
1010
1002
995
988
981
973
966
959
952
945
938
930
923
916
909
901
894
887
879
872
865
857
850
843

1096
1089
1082
1074
1067
1060
1053
1045
1038
1031
1024
1017
1009
1002
995
988
981
973
966
959
951
944
957
950
942
935
928
921
913
906
899
892
885
878
870
863
856
849
841
834
827
819
812
805
797
790
783
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CA51 Type R

constant  effort  supports  fig. ca51  types  r, v & y
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CA51 Type Y

constant  effort  supports  fig. ca51  types  r, v & y
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constant  effort  supports  fig. ca51  types  s, t,  u,  w,  x & z
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CA51Type S

constant  effort  supports  fig. ca51  types  s, t,  u,  w,  x & z
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constant  effort  supports  fig. ca52  types  x, y & z
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288

382
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CA52 Type X CA52 Type Y

constant  effort  supports  fig. ca52  types  x, y & z

223
234
246
258
269
281
292
303
314
326
337
348
359
370
381
391
402
413
423
434
444
455
465
476
486
496
506
516
526
536
546
556
566
576
586
595
605
615
624
634
643
652
662
671

-44
-37
-30
-23
-15
-8
-1
6
13
21
28
35
42
49
57
64
71
79
86
93
100
108
115
122
129
137
144
151
158
165
172
180
187
194
201
209
216
223
231
238
245
253
260
267

2564
2557
2550
2543
2535
2528
2521
2514
2507
2499
2492
2485
2478
2471
2463
2456
2449
2441
2434
2427
2420
2412
2405
2398
2391
2383
2376
2369
2362
2355
2348
2340
2333
2326
2319
2311
2304
2297
2289
2282
2275
2267
2260
2253
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constant  effort  supports  fig. ca52  type  G
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constant  effort  supports  fig. ca52  type  G

CA52 Type G

927
920
913
906
898
891
884
877
870
862
855
848
841
834
826
819
812
804
797
790
783
775
768
761
754
746
739
732
725
718
711
703
696
689
682
674
667
660
652
645
638
630
623
616
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constant  effort  supports  fig. ca53

380 560 710 400 300 1639 573 777 391 322 855 685 51 25 660

1650
1750
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CA53

constant  effort  supports  fig. ca53
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constant  effort  supports  fig. ca54
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1820
1920

360 280 1043 310 280 1032 260 280 1020 260 280 1020 260 280 1020 260 280 1020

380 560 710 300 626 1639 573 835 391 380 855 685 51 25 436
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CA54

constant  effort  supports  fig. ca54

1483
1490
1497
1505
1512
1519
1526
1534
1530
1537
1544
1551
1559
1566
1573
1580
1575
1583
1590
1597
1605
1612
1619
1626
1634
1641
1648
1655
1663
1670
1677
1684
1691
1698
1706
1713
1720
1727
1735
1742
1749
1757
1764
1771
1779
1786
1793
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constant  effort  supports  fig. ca55
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CA55

constant  effort  supports  fig. ca55




