CVS

CONTROLS

CVS Rack and Pinion
Pneumatic Actuator

Introduction

These instructions apply specifically to the CVS Rack
and Pinion pneumatic actuator. This manual provides
sizing, maintenance, operation, installation, and parts
ordering information. These actuators may be
equipped with valve bodies, ball valves and
accessories. Please refer to the appropriate
instruction manuals.

The CVS Rack and Pinion Actuator has been
designed, developed and tested utilizing the latest
technology, and materials. This design is a rugged,
reliable, high quality performer. The materials used
allow for excellent corrosion protection. This design
matches up to the latest global specifications; Full
conformance to the latest specifications: ISO 5211,
DIN 3337 and VDI/VDE 3845 NAMUR for product
interchangeability and easy mounting of solenoids,
limit switches and other accessories.

CONSTRUCTION/FEATURES

The CVS Rack and Pinion Pneumatic Actuator is
constructed of a hard anodized, extruded aluminum
body, with both internal and external corrosion
protection.
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This design utilizes a dual piston rack and pinion for
compact construction, symmetrical mounting, high
cycle life, and fast operation. Reverse rotation can be
easily accomplished in the field by simply inverting
the pistons.

Two independent external travel stop adjustments
permit an easy and precise adjustment of +/-5° in
both the open and closed positions for accurate valve
alignment.

A Universal and anti-blowout patented drive shaft,
with easy conversion from parallel to diagonal square
mounting positions.

A compact design with identical body and end caps
for double acting and spring return models. This
allows for easy field conversion, by adding or
removing the modular spring cartridge.

These units come furnished with a multi-function
position indicator with NAMUR slot. This slot aids as a
visual indicator, allowing for easy installation,
accommodates all accessories, and the most popular
Sensors.
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CONSTRUCTION/FEATURES

Multiple bearings with guides on racks, pinion shaft
and pistons allow for precise operation, low friction,
and high cycle life.

Modular coated preloaded spring cartridge design
allows for simple torque range adjustment, greater
safety and corrosion resistance.

Fully machined teeth on piston rack and pinion allows
for minimum backlash and pinion engagement for
maximum efficiency.

The Pinion is constructed from a high precision nickel
alloy steel. It features a single piece blowout resistant
design that is safe and has a high life cycle.

Quality bearings and seals were selected for low
friction, high cycle life and a wide operating
temperature range.

Internal and external stainless steel fasteners provide
long term corrosion resistance.

SPECIFICATIONS

QUALITY MANUFACTURING

The CVS Rack and Pinion actuator is
manufactured under a quality system
independently assessed and approved to ISO
9001: 1SO 5211, DIN 3337 and VDI/VDE 3845
NAMUR.

Every actuator is factory tested and provided with
a serial number for traceability.

Each actuator is packed in a special cardboard
carton with a full description of the product for
easy identification.

AVAILABLE ACCESSORIES

o Connector Brackets
e Couplings

¢ Solenoid valves

o Limit Switch boxes
o Proximity sensors

o Positioners

Position indication:

The Actuator/Valve position is shown via a color-
coded insert and NAMUR slot. The indicator is
suitable for either direction of actuator rotation, and
drive shaft size.

Actuator drive:

The NAMUR drive slot on the position indicator
permits direct drive engagement of switch boxes and
positioners.

Direct mounting of sensors:

The indicator can be supplied with metal inserts to
allow for easy installation of many types of sensors.

Operating media:

Dry or lubricated air or inert/non-corrosive gases on
condition that they are compatible with wetted internal
actuator parts and lubricant. The operating media
dew point must equal either -40°C (-40°F) or 10°C
below the ambient temperature. The maximum
particle size must not exceed 30 microns.

Supply pressure:

For Double Acting and Spring Return actuators the
maximum supply pressure is 10 bar (145 psi). The
minimum supply pressure is 2.5 bar (36 psi).

Operating Temperature:

Low temperature (LT) actuator with nitrile “O-rings”
from —50°C(-58°F) to +80°C(+176°F)

High temperature (HT) actuator with FPM “O-rings”
from -15°C(+5°F) to +150°C(+300°F).

CVS Controls stocks low temperature actuators as standard.
CAUTION: For high and low temperature service special
grease is required. High and low temperature will vary the
output torque of the actuator. Please contact a CVS sales
representative for each application.

Stroke:

The stroke of the CVS rack and pinion actuator is as
follows (see technical data):

Standard construction: 90° rotation with stroke
adjustment at 0° and 90° £ 5°




SPECIFICATIONS, Continued

Lubrication:

The CVS Rack and Pinion Actuator comes factory
lubricated for the life under normal operating
conditions. The standard lubricant is suitable for use
from —40°C (-40°F) +80°C (+176°F). For high and
low temperature service where special grease is
required please contact a CVS sales representative.

Construction:

Durable twin piston rack and pinion actuator design is
suitable for both indoor and outdoor applications.

Protection and Corrosion resistance:

Actuators are supplied with corrosion protection for
normal environments. For severe duties contact your
CVS sales representative.

OPERATING FUNCTION AND
DIRECTION OF ROTATION

The standard rotation is clockwise to close;
counter-clockwise rotation is achieved when port 2 is
pressurized. For an actuator marked LF the rotation is
counter-clockwise, clockwise rotation is obtained
when port 2 is pressurized.

Double Acting (Standard Rotation)

TOP View:

1. Air supplied to port 2 forces the pistons to
separate, and move toward the end caps, with
the exhaust air exiting at port 4, a counter-
clockwise rotation is achieved.

Il I — I
1=t ]
" 2 u@ 1r| 4 "
2. Air supplied to port 4 forces the pistons together

with exhaust air exiting at port 2, a clockwise
rotation is achieved.

Single Acting (standard rotation)

TOP View:

1. Air supplied to port 2 forces the pistons apart and
toward the actuator end caps, compressing the
springs, the exhaust air exits though port 4, a

counter clockwise rotation is achieved.

2. Aloss of air pressure (air or electric failure) at
port 2 will allow the springs to force the pistons
together exhausting air through port 2, a

clockwise rotation is achieved.




In spring return applications the output torque is = o — oo
obtained in two different operations as shown in fig 2 ] e o | =

Pitch
Radius

and 3, each operation produces two different values o i
in relation to the stroke position (0° or 90°). For spring
return actuators the output torque is produced by
multiplying the force (air or springs acting on the
pistons) by the lever arm.

- Force

Fig. 3 |
First condition (fig 2): Tore

Pitch
Radius
ilever arm}

Spring

The output torque is generated by supply air pressure
at port 2 after compressing the springs; this is called
“Output Torque Air Stroke”. In this case the air forces
the pistons from the 0° to the 90° position and
consequently the torque starts at a high value and
during the stroke it continually decreases until 90°
due to the natural force the springs generate (oppose)

when they are compressed (see diagram C) SPRING STROKE (OUTPUT TORQUE) BALANCED TORQUE__
DIAG.D DIAG. E

-+

Second condition (fig 3):

Air Stroke
The output torque is generated by the force the

springs release onto the pistons when air fails; this is
called “Output Torque Spring Stroke”. In this case the
torque, starting from the 90°position, continually

decreases until 0° because the spring extends | i
(see diagram D). 0° = Actuator Rotaton = 90° 0°¢=3 Actuator Rotation =) 90°

——

Spring Stroke

>

Torque Inlbs. ==>

Torque In.lbs

The CVS spring return actuator is designed to
produce a balanced torque in the two conditions 2 | o
explained above when the number of springs per side
is equal to the air pressure supply (4 bar-4 springs nes | N inbs
each side) as shown in diagram E. For specific UNBALANCED TORQUE o | -
applications it is possible to achieve (where desired) ] s s
- DIAG. F 443
the unbalanced torque as shown in diagram F, by s inkbs
changing the relation between the number of springs
per side and air pressure supply in bar (for example,
6 springs and 5.5 bar or vice versa).

1 566
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Spring Stroke
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Torque In.lbs.
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‘: Closed Valve Open Valve
90° (air failure)

In spring return applications two conditions can be Actutor Rotation — 90°
achieved: air failure to close or failure to open. The 0o
suggested safety factor for spring return actuators in

normal working conditions is 30%.

Actuator Rotation




Output Torque - CVS C Series, Spring Return Actuator

‘ Output torque ‘ Output forque

Air Stroke | ) Spring Stroke
Rotation [ Rotation

1
45 2 o

Output Torque of CVS C Series Pneumatic Actuator with Spring Return (in/lbf)

Air Pressure (psi)

Spring Output
65

Spring

Qy. 900 90° 0°

End End

38

44

52

59

67

75

82

90

60

72

85

96

109

121

132

145

93

112

131

149

168

186

205

224

140

168

195

224

252

279

308

336




Output Torque - CVS C Series, Spring Return Actuator, Continued

Output Torque of CVS C Series Pneumatic Actuator with Spring Return (in/Ibf)

Air Pressure (psi)

Spring
Qty.

50

58

65

72

80

87

0o

0o

0o

90°

0o

90°

0o

90°

0o

90°

End

End

End




Output Torque - CVS C Series, Spring Return Actuator, Continued

Output Torque of CVS C Series Pneumatic Actuator with Spring Return (in/Ibf)

Air Pressure (psi)
50 58 65 72 80 87
Spring Qty. 0o 0o 00 900 0o 00 00 90° 00
End End

Spring Output




Output Torque - CVS B Series, Spring Return Actuator

Output Torque of CVS B Series Pneumatic Actuator with Spring Return (in/Ibf)

Air Pressure (psi)

50

58

65

72

80

87

Spring
Output

0o

00

90°

00

90°

00

00

0o

90°

90°

00

End

End

Start

End

9390

11267

13143

15019

16896

18781

20657

22534

15064

18082

21091

24109

27118

30136

33146

36164

25490

29136

32774

36420

40058

43705

47342

50989

54626

58273

77364

96703

116042

102677

121441

135390

90543

109306

128061

146825

165579

107899

154728




Output Torque - CVS B Series, Spring Return Actuator, Continued

Output Torque of CVS B Series Pneumatic Actuator with Spring Return (in/lbf)

Air Pressure (psi)
50 58 65 72 80 87
kN 00 [ 900 | 0 0o | 90° | 00 | 90° | 0o | 90° | 0° 0
End End End End End

76718

107138 163110 95898

195734 | 115069

207612 | 106439 | 121441 228358 | 134248

185821 70195 109306 257857 | 142231 | 146825 329894 | 214267 | 260982 | 153428

249635 | 110076 | 317759 [ 178201

359367 | 196548 | 427482 495615 | 332797 | 563722 | 400903

469098 | 283020 605338 | 419260 | 673471 | 487393 | 741586 | 555508

Output Torque - CVS B Series, Double Acting Actuator

‘ Output torque

Output torque of
double acting actuators

|

4 l
i I
f ¢ ! Rotation

0 45° 90°

Output Torque of CVS B Series Double Acting Pneumatic Actuator (in/Ibf)

Air Pressure (psi)
29 36 43 50 58 65 72 80 87 94 100 108 116

B300DA | 13506 | 16887 | 20259 | 23636 | 27012 | 30393 | 33765 | 37146 | 40518 | 43895 | 47271 50648 54025

Model

B350DA | 20224 | 25277 | 30331 35391 40448 | 45501 50555 | 55609 | 60663 | 65718 | 70779 75835 80887

B400DA | 28818 36013 | 43218 | 50421 57267 | 64831 72036 79240 | 86445 | 93649 | 100845 | 108049 115254

B500DA | 75036 93800 | 112555 | 131314 | 150073 | 168837 | 187591 | 206355 | 225110 | 243869 | 262628 | 281387 | 300146

B600DA | 144072 | 180086 | 261108 | 252127 | 288145 | 324158 | 360172 | 396195 | 432208 | 468226 | 504245 | 540262 | 576281

B700DA | 272488 | 340603 | 408736 | 476859 | 544985 | 613100 | 681233 | 749340 | 817473 | 885604 | 951951 | 1021845 | 1089970




Output Torque - CVS C Series, Double Acting Actuator

| Outputtorque

Output torque of
double acting actuators

Rotatic

90°

Output Torque of CVS C Series Double Acting Pneumatic Actuator (in/Ibf)

Air Pressure (psi)
36 43 50 58 65 72 80 87 94 | 100

C52DA 88 106 159 177 193 211 230 247

Model

C63DA 193 323 355 387 420 452

C75DA 266 444 488 532 577 621

C83DA 694 763 832 901 971

C92DA 999 1098 1398

C105DA 1609 2048

C125DA 2442 3107

C140DA 4162 5297

C160DA 6474 8240

C190DA 10359 13184

C210DA 12948 16480

C240DA 18729 23837

C270DA 28468 26232




Operating Conditions

Operating Media

o Dry or lubricated air, non-corrosive gas
Air Supply Pressure

o Minimum supply pressure is 29psi

e  Maximum Supply pressure is 116psi
Operating Temperatures

e Low temp -50°C to 80°C

e High Temp -15°C to 150°C
Travel Adjustment

o +50for the rotation at 0°and 900
Suitable for indoor or outdoor use.

Air Consumption

Air consumption depends on air supply pressure. Air volume and Action Cycle times are calculated as follows:
Air Supply (Kpa)+ 101.3)
101.3

Air Consumption(L/Min)=Air Volume (Air Volume Opening + Air Volume Closing) X (

X Action Cycle Times (per/min)

CVS C Series Air Consumption
Air Volume Opening and Closing — Unit: Liter

Model | Air Volume Opening | Air Volume Closing Air Volume Opening | Air Volume Closing
C52 0.12 0.16 2.5 2.2
C63 0.21 0.23 3.7 3.2
C75 0.3 0.34 5.9 54
C83 0.43 0.47 7.5 7.5
C92 0.64 0.73 11 9
C105 0.95 0.88 17 14
C125 1.6 1.4

CVS B Series Air Consumption

Air Volume Opening and Closing — Unit: Liter

Model | Air Volume Opening | Air Volume Closing
B300 23.8 29.7

B350 35.1 46.3

B400 52.6 36

B500 132.6 110

B600 252.5 210

B700 557 572




Operating Times

CVS C Series Operating Times - Unit: Seconds, Pressure 72psi

Double Acting

Spring Return

Size

0o-
90°

90°
(1

Size

Spring Quantity

3+3

4+4

4+5

5+5

0e-
90

90>
00

0o-
900

90>
00

00-90°

90>
00

00-90°

90>
00

0e-
900

C52DA

0.6

0.53

C52SR

246

0.48

248

0.46

25

0.44

2.52

042

C63DA

0.66

0.58

C63SR

2.54

0.56

2.56

0.54

2.58

0.52

26

05

C75DA

0.72

0.64

C758R

2.62

0.64

2.64

0.62

2.66

0.6

2.68

0.58

2.7

C83DA

0.83

0.73

C83SR

2.71

0.73

2.73

0.71

2.75

0.69

2.77

0.67

C92DA

1

0.86

C928R

2.89

0.86

291

0.84

2.93

0.82

2.95

0.8

C105DA

1.35

1.3

C105SR

3.14

091

3.16

0.89

3.18

0.87

3.2

0.85

C125DA

24

1.79

C125SR

4.24

1.2

4.26

1.18

4.28

1.16

4.3

1.14

C140DA

25

2.1

C140SR

44

1.35

44

1.33

4.62

1.31

4.64

1.29

C160DA

3.93

26

C160SR

4.74

1.77

4.76

1.75

4.78

1.73

4.8

1.71

C190DA

4.55

345

C190SR

5.75

3.7

5.77

3.5

9.9

348

5.77

3.46

C210DA

5.5

4.35

C210SR

8.25

4.8

8.4

4.6

8.42

4.58

8.44

4.56

C240DA

8.4

8.33

C240SR

16.2

5.14

16.4

5.12

16.42

5.1

16.44

4.9

C270DA

10.9

8.53

C270SR

17.6

6.28

17.8

6.26

17.6

6.24

17.8

6.2

CVS B Series Operating Times - Unit: Seconds, Pressure 72psi

Double Acting

Spring Return

Size

0o-
90°

90
0o

Size

Spring Quantity

4+4

4+5

5+5

0c-
90°

90>
00

0o-
900

90>
00

0o-
900

90°0°

B300DA

15

14.9

B300SR

12.8

24.3

12.6

24.5

12.58

B350DA

23.7

18.6

B350SR

16.8

31

16.6

31.2

16.58

B400DA

31

29

B400SR

26.8

51.5

26.8

51.7

26.6

B500DA

B500SR

B600DA

B600SR

B700DA

65

62

B700SR

23

Weights

CVS C Series Weights - Unit: lbs

Model

C52

C63

C75

C83

DA

3.04

447 | 5.95

6.9

SR

3.19

45 |6.39

7.93

CVSBS

eries Weights — Unit: Ibs

Model

B300

B350

B400

B500

B600

B700

DA

242.50

411.16

637.13

2161.41

435412

8818.48

SR

286.60

516.76

794.54

244713

4695.84

10141.25




Dimensions CVS C52-CVS C270

CVS C Series - Unit: inches
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G1/4 "NAMUR"

G1/2 "NAMUR"

K

L

Air
Connection

M5X8

M6X10

1/4" NPT

M6X10

M8X13

1/4" NPT

M6X10

M8X13

1/4" NPT

M6X10

M8X13

1/4" NPT

M6X10

M8X13

1/4" NPT

M8X13

M10X16

1/4" NPT

M8X13

M10X16

1/4" NPT

M10X16

M12X20

1/4" NPT

M10X16

M12X20

1/4" NPT

M16X25

1/4" NPT

M16X25

1/4" NPT

M20X25

1/4" NPT

M20X25

elele|e|e|e|e

1/2" NPT




Dimensions CVS B300 and CVS B350

CVS B Series - Unit: inches

oK
ISO 5211 o e

DIN 3337 ¥ A%

E

.

N\

ekl

G1/2" NAMUR

0

Air Connection

M20X25

M20X25

NAMUR G1/2”

M20X25

M20X25

NAMUR G1/2”




Dimensions

CVS B Series Size 400 - Unit:

055x 60
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Dimensions

CVS B Series Size 500 - Unit: inch (mm)
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Dimensions

CVS B Series Size 600 - Unit: inch (mm)




Dimensions

CVS B Series Size 700 - Unit: inch (mm)
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Assembly

CVS C Series Assembly

AT i{)\’}s sy
%;@ﬁ)}?;%”"‘

15 161718 19

20 21 22

Description Material

<

Description

=
<

Material

Indicator Screw Plastic, ABS

Spring

o
—_
N

Steel

Indicator Plastic, ABS

Bearing (piston)

N
T

Polyoxymethylene

Circlip SS, 304

O-Ring (piston)

NBR

Thrust Washer SS, 304

Piston

Die Cast Alum. ADC12

Outside Washer Polyoxymethylene

Plug

NBR

Body Ext. Alum. Alloy, 6005-T5

O-Ring (ad. screw)

NBR

Guide (piston) Polyoxymethylene

Nut (adj. screw)

SS, 304

O INSOO A W —

O-Ring (pinion top) NBR

Adjustment Screw

SS, 304

Bearing (pinion top) Polyoxymethylene

Stop Screw

SS, 304

Inside Washer Polyoxymethylene

Nut (stop screw)

SS, 304

Cam #45

O-ring (end cap)

NBR

Piston #45

End Cap

Die Cast Alum. ADC12

Bearing (pinion bottom) Polyoxymethylene

End Cap Screw

O ININININININININININ

SS, 304

e e e e e e L e e e e i el [ =)

O-Ring (pinion bottom) NBR




Assembly

CVS B Series

27 26 25

Description

<

Material

Description

Material

Indicator Screw

SS, 304

O-Ring (piston)

NBR

Indicator

Plastic, ABS

Bearing (piston)

Polyoxymethylene

Circlip

SS, 304

Guide (piston)

Nylon 6

Thrust Washer

SS, 304

Spring

Steel

Outside Washer

Polyoxymethylene

Spring Retainer, Left

Nylon 6-6

Body

Ext. Alum. Alloy, 6005-T5

Spring Retainer, Right

Nylon 6-6

Inside Washer

Polyoxymethylene

Retainer Connector

Brass

O NN —

O-Ring (pinion top)

NBR

O-ring (end cap)

NBR

Bearing (pinion top)

Polyoxymethylene

End Cap

Die Cast Alum. ADC12

Pinion

#45

End Cap Screw

SS, 304

Bearing (pinion bottom)

Polyoxymethylene

Adjustment Screw

SS, 304

O-Ring (pinion bottom)

NBR

O-Ring (ad. screw)

NBR

Plug

NBR

Nut (adj. screw)

SS, 304

Piston

L e B N N e N e e N B E N s }

Die Cast Alum. (101A)




Maintenance

CVS Controls Ltd. recommends that periodic checks and
inspections are performed to ensure proper operation of
the Rack and Pinion actuator.

Fasteners should be checked to make sure they remain
tight. The actuator has been lubricated from factory,
therefore no additional lubrication should be necessary.
Under extreme conditions, should the actuator require
additional lubrication, CVS Controls recommends EP-1
grease. These conditions may also require periodic
inspection of the internal seals. Replace when necessary.

Over time, spring return actuators may show signs of
fatigue, requiring the springs to be replaced. Always
replace the springs as a full set.

Always adhere to proper safety procedures and
lockouts when performing any maintenance.

Under normal working conditions the CVS Controls Rack
and Pinion Actuator will be maintenance free. It has been
lubricated and inspected to meet or exceed all applicable
standards. Should it become necessary to replace seals,
it is recommended to be returned to CVS Controls for
maintenance and inspection. Seal kits are available upon
request. Please contact a CVS Controls representative
for more information.

Mounting Operation

Remove any manual operating device from the valve,
leaving the valve stem clear. Mount the actuator onto the
valve ensuring the fit to the stem. Check that rotation
direction is correct for the application. CVS Controls
recommends the use of an air filter to provide clean air
supply. A spacer may be required between the actuator
and valve for high temperature applications.

CaC €8 8- 9 8- 8 @ -8 & -8 \©- -8 & @ - o
pring Configuration —

5 SPRINGS 6 SPRINGS 7 SPRINGS 8 SPRINGS

-8 ©-8 \© 6 €8 \© 6 8,8 \©g8 \©g0

9 SPRINGS 10 SPRINGS 11 SPRINGS 12 SPRINGS

Spring Return Actuators




Sizing Information

Double Acting Actuators

CVS Controls recommends a safety factor of 20%-30%
be added under normal working operation.

Example:

80 psig air supply

Required valve torque — 1000 in/lbs

Safety factor of 30% - 1300 in/lbs

Using the above recommendations a CVS C105DA would
be acceptable according to output torques referred to in
this manual.

CVS C105DA - Output torque, 1609 in/lbs

Single Acting Actuators

CVS Controls recommends a safety factor of 30%-50%
be added under normal working conditions.

Example:

80 psig air supply

Required valve torque — 100 in/lbs

Safety factor of 30% - 130 in/lbs

Using the above recommendations, a CVS C63SR would
be acceptable according to the output torques referred to
in this manual.

CVS C63SR:

Spring output 09— 202 in/lbs, 90°— 132 in/lbs

Air Stroke 00 — 222 in/Ibs, 900 — 152 in/lbs

CVS Controls Ltd. strives for the highest levels of quality and accuracy. The information included in this publication is presented for informational
purposes only. CVS Controls Ltd. reserves the right to modify or change, and improve design, process, and specifications without written notice.
Under no circumstance is the information contained to be interpreted to be a guarantee/warranty with regard to our products or services,
applicability or use.

Selection, use and maintenance are the sole responsibility of the end user and purchaser. CVS Controls assumes no liability for the selection use and
maintenance of any product.
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Head Office

3900 — 101 Street
Edmonton, Alberta,
Canada T6E 0AS
Office: (780) 437-3055
Fax: (780) 436-5461

Calgary Sales Office
3516 114 Avenue SE
Calgary, Alberta,
Canada T2Z 3V6
Office: (403) 250-1416
Fax: (403) 291-9487

Website: www.cvs-controls.com E-Mail: info@cvs-controls.com
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