-

I

i

o

L

A ston-Houston Company

T,

P-Series
Pneumati

L

it o e

N '.‘..:‘:‘.-w-
T T rar .
—— ""5""‘"—"‘-&:!'!-

o .1\. N -
-l f .ok
et T P

aalie- VAR WLEV




Design and Construction

Models RP250-RP2250
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Mechanical Components

The Bettis RP-Series pneumatic Double-acting models, requiring spring-return models may be dry
rack & pinion actuators are spe- pressure to rotate in both direc- or lubricated non-corrosive gas.
cifically designed for ‘““quarter- tions, are available with output Standard operating temperatures
turn” rotating mechanisms and torques to 16,500 Ib-in. Spring- are from —40° to + 200°
are ideally suited for operation return models, requiring pressure  Farenheit. Optional, high temper-
of plug, butterfly, or ball valves. to rotate in one direction, are ature trim is available for 0° to
These quality constructed and available with spring ending + 350° Farenheit. All models are
uncomplicated actuators provide output torques up to 5150 Ib-in. factory lubricated for the opti-

a dependable, reliable and eco- Standard operating pressures are mum cycle life of the actuator. All
nomic method of opening and 40 to 120 PSIG . Operating media  actuators are constructed for
closing a valve. for both double-acting and indoor or outdoor installation.



Models: RP5000-RP11000
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Features

1. Bottom loaded, one piece
blow-out proof output shaft, is
retained by a safety redundant
internal retaining ring.

2. Self-contained space saving
spring modules allow safe and
simple conversion from double
acting to spring-returnorto ad
ferent spring configuration.

3. Integral position stops allow
up to +/—>5 degrees field adjust-
ment at the 90 degree position.
asily removable position
icator allows access to male
put shaft and accessory
unting.
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Materials of Construction

. Body: Precision-extruded
aluminum alloy, hard anodized
and fluorpolymer impregnated.

. Pistons: Cast aluminum
alloy, dichromate dipped.

. Output Shaft/Pinion: Carbon
steel, fluorpolymer coated.
. End Caps: Cast aluminum
y, fluorpolymer coated.
. Fasteners: All stainless steel.
. Seals: Nitrile standard.
Viton, optional.

G. Springs: Carbon steel,

phosphate coated, oil dipped.
H. Heel Bearing: PEEK Alloy.

J. Piston Bearing: Fluoroplastic.

5. All fasteners are stainless

steel. |

6. Square female drive allows
direct mount capability for a “low
profile’’ valve actuator assembly.

7. Advanced UV resistant fluor-
polymer impregnation of internal
and external housing surfaces
plus fluorpolymer coating on
output drive shaft and end caps
provides excellent hostile envi-
ronment protection.

“allo



Operation

Double-acting
(TOP VIEW)

For counterclockwise output rotation, apply pres-
sure to Port 1, which will force the pistons apart.
The linear travel of the pistons is converted to a
rotation of the drive shaft by the rack to pinion
connection. The volume outside each piston is
exhausted at Port 2.
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For clockwise output rotation, apply pressure to
Port 2, which will force the pistons to move
together. The volume between the pistons is
exhausted at Port 1.

Reverse Rotation

When required, the pistons can be inverted in the
housing resulting in a clockwise rotation when
pressure is applied to Port 1.

Travel Stop Adjustment

Spring Return
(TOP VIEW)
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For counterclockwise output rotation, apply
pressure to Port 1, which will force the pistons
apart and compress the springs. The linear travel of
the pistons is converted to a rotation of the drive
shaft by the rack to pinion connection. The volume
outside each piston is exhausted at Port 2.

For clockwise output rotation, the volume between
the pistons is exhausted at Port 1, causing the
springs to force the pistons together. The volume
outside the pistons is vented at Port 2.

Reverse Rotation

When required, the pistons can be inverted in the
housing resulting in a clockwise rotation when
pressure is applied to Port 1 and a counterclock-
wise rotation when Port 1 is vented.

Drive shaft rotation is limited to 90° plus or
minus 5° by the stop screws located in each end
cap which limit the pistons outward travel.

Standard Assembly

Adjustment of the counterclockwise rotation
limit is accomplished by rotating the stop screws
to reduce or increase output rotation.

Reverse Assembly

When required, the pistons can be inverted in the
housing allowing travel stop adjustment of the
clockwise output rotation.



Typical Specifications

The following information may
be used as a guide to compile
specifications for rack and pinion
pneumatic actuators. GH-Bettis
RP-Series actuators meet, or
exceed, all the specifications
stated below.

1.0 Bettis RP-Series Pneumatic
Rack & Pinion Actuators

1.1 The pneumatic actuator
shall be quarter-turn, opposed
piston rack and pinion type of a
totally enclosed design with no
external moving linkages.

1.2 The actuator shall be capa-
ble of 95%2° rotation and shall in-
clude external travel stops with a
minimum of 10° adjustment.

1.3 The actuator shall be rated
for continuous operation using
dry or lubricated non-corrosive
gas and suitable for mounting in
any position.

1.4 Ambient temperature range
shall be from —40°F to + 200°F.
For high temperature service, the
actuator shall be rated from 0°F
to + 350°F.

2.0 Construction

2.1 Actuator housing shall be
precision extruded aluminum,
hard anodized with external and
internal UV resistance fluor-
polymer impregnation.

2.2 Actuator shall be supplied
with all stainless steel fasteners.

2.3 The drive shaft and pinion
shall be one piece steel, bottom
loaded blowout-proof with a fluor-
polymer coating and secured by
non-exposed, redundant stainless
steel retaining rings for safety.

2.4 End caps shall be cast
aluminum UV resistant fluor-
polymer coated.

2.5 Actuator shall incorporate
internal porting to permit use of
either direct mount or remote
controls with a minimum of exter-
nal tubing.

2.6 Actuator shall be provided
with a mechanical visual position
indicator, easily removable to
expose drive shaft to permit
manual and accessory operation.

3.0 Design

3.1 Double-acting and spring-
return models shall be offered
and field convertible by only the
replacement of end caps or
spring module assemblies.

3.2 All spring module assem-
blies must be of self contained
field service safe design.

3.3 Spring design shall allow

safe conversion of spring modules

to fit application requirements.
3.4 Special tools shall not be
required to adjust or accomplish
field conversions.
3.5 There shall be no bearing
area outboard of the pressure
containing or weather seals.

3.6 Use of self-threading or
thread forming fasteners shall be
strictly prohibited.

3.7 Actuator must not incor-
porate any metal-to-metal
pressure seals.

3.8 All springs must be shot
peened and corrosion protected
to ensure maximum cycle life.

3.9 Actuator shall be field
reversible to provide +5° travel
adjustment at outboard end of
travel and non-adjustable V2 °
nominal over travel in
opposite direction.

3.10 Full tooth engagement, at
the pitch line, shall be maintained
throughout full range of travel
minimizing potential tooth failure.

Materials of Construction

A. Body: Precision-extruded
aluminum alloy, hard anodized
and fluorpolymer impregnated.

B. Pistons: Cast aluminum
alloy, dichromate dipped.

C. Output Shaft/Pinion: Carbon
steel, fluorpolymer coated.

D. End Caps: Cast aluminum
alloy, fluorpolymer coated.

E. Fasteners: All stainless steel.

F. Seals: Nitrile standard.
Viton, optional.

G. Springs: Carbon steel,
phosphate coated, oil dipped.

H. Heel Bearing: PEEK Alloy.

J. Piston Bearing: Fluoroplastic.



Sizing Information

The following is designed to aid in correctly select-
ing GH-Bettis Rack and Pinion Actuators.

Accurate valve torques must be determined at
extremes and intermediate valve positions, valve
size and type, as application requirements
including differential pressure, media, temperature,
and the valve manufacturers suggested safety factor
affect required torque at specific valve positions
and direction of travel.

For Double-Acting

Using the minimum operating pressure available
at the actuator’s installed location, select a column
from the Torque Rating Chart of less than, or equal
pressure. Look down the column until an output
torque is selected which is greater than the valve’s
maximum operating requirement. Determine the
correct actuator model number which appears on
the same line as the selected output torque.

For Spring-Return

The valve’s maximum torque requirement at
specific positions and direction of travel must be

Double-Acting
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R
:

~ TORQUE +

...'IJ,."!' Dl' 450 m“ 95"'

Torque Ratings

START =

exceeded by the actuator’s spring start, end, air
start, and end, as appropriate.

On-Off Fail-Closed Applications

1. Select appropriate actuator spring end and air
start torque for maximum valve seating and break
torque requirements respectively.

2. Select spring start and air end torque for max-
imum valve torque requirement at full open position.

3. Compare spring start torque to maximum valve
stem allowable torque.

On-Off Fail-Open Applications

1. Select appropriate actuator spring start and air
end torque for maximum valve break and seating
torque requirement respectively.

2. Select spring end and air start torque for max-
imum valve torque requirement at full open position.

3. Compare air start torque to maximum stem
allowable torque. For modulating and other severe
service applications minimum actuator torque 25%
greater than valve torque requirement at all posi-
tions of travel is recommended.
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Double-Acting Actuators

Air Torque Output at Operating Pressure—Psig




Torque Ratings

Spring-Return Actuators

Model Number Spring Torque Air Torque Qutput at Operating Pressure—Psig

Torque
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Performance Data

Operating Pressure Range: 40 to 120 PSIG.

*** Maximum Allowable Working Pressure: 150 PSIG.

Maximum Operating Pressure: 120 PSIG.
Operating Media: Dry or lubricated non-corrosive gas.

Operating Temperature:
Standard: —40°F to + 200°F
Optional: 0°F to +350°F

Double Acting Actuator Spring Return Actuator
Volume Cu. In."” Weight Opr. Time* Volume Weight Opr. Time Seconds
Model CW. COW. b seconds Model cu. in.”* Ib. Spring Gas
250 12.0 133 3 0.2 250SR 13.3 3.4 0.6 0.4
450 20.5 24.2 4.2 04 450SRH 24.2 5.5 1. 0.6
1000 454 55.8 7.7 0.9 1000SR 55.8 10.7 2.4 14
2250 95.6 118.6 159 1.8 2250SR 118.6 20 2.9 5.5
2000 228.8 205.6 41 1.8 5000SH 205.6 68 10 1.3
11000 464.3 477.0 82 3.8 11000SR 4770 127 2.1 3.0

*For one 90° operation with BettiSolenoid—no load.

**Displacement plus cavity.

***Maximum pressure allowed on the actuator under operating conditions at the stop position.

Optional Accessories

BettiSwitch: offered in two con-
figurations, the 3R and 5R, with
individually adjustable switches
capable of power or logic
interface. BettiSwitch is UL,
CSA or CENELEC listed for
NEMA 1, 3, 4, 7 and 13 appli-
cations. REFERENCE
BULLETIN NO. 90.10.

IC Series: Integrated system for
controlling and monitoring valve
operation. The |IC-Series con-
solidates the valve actuator,
position monitor, solenoid, limit
switches and junction box into a
single package with UL and CSA
listed components. Available for
NEMA 4, 7 and 9 listed
applications. REFERENCE
BULLETIN NO. 25.50-1.

Bettis/PMV Positioner: Low air
consumption, high accuracy
positioners for single-acting or
double-acting applications
suitable for pneumatic or
electro-pneumatic analog
inputs. REFERENCE
BULLETIN NO. 90.60.



Dimensions
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NAMETAG BOTTOM VIEW ACTUATOR IS SHOWN IN TH&
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Mounting Dimensions

U v
Model R S T Thd. min. | min. W | XThd. | Y 4 AAThd. | BB | CC DD EE FF GG HH

250 |in. | 2992 | % NPT | 1024 unc |. 561 433 11.08 | %20unc | .35 | 1.392 | 10-24unc | 28 | 157 | m5x 08| 325 | 117 | %20unc | 35
450 | in. | 2992 [ % NPT [ 1024 unc | 722 551 | 108 | %420unc | .35 | 1.392 | 1024unc | 28 | 157 | m5x 08| 325 | 117 | %20unc | .35
1000 | in. | 2992 | VNPT | 10-24unc | 996| .748 | 1.09 | %18 unc | 47 | 1949 | %e18unc | 31 | 225 [ m5x 0.8 | 431 | 1.75 | %s18unc | 38 .
2250 |in. [ 2992 | VaNPT | 1024 unc | 1.155| 866 | 1.57 | %-16unc | 59 | 2.840 | %e18unc | 31 | 225 [ m5 x 08| 431 | 1.75 | %s18 unc | .38
5000 | in. [ 2992 | % NPT | 1024 unc | 1.320] 1.063 | 1.38 | %413 unc | .75 | 3.480 | %4618 unc | 31 | 225 [ m5 x 0.8 | 10.00 | 348 | %13 unc | .75
11000 !in. | 2992 | YA NPT | 10-24 unc | 1.790] 1418 | 1.77 | %11unc | 94 | 3.896 { %s18unc | 31 [ 225 | m5 x 0.8 [ 10.00 | 389 | %11unc | H

General Dimensions

Model A A B B C D E F G H J K L M | N P 0

$ D 3
250f in. | 626 | 725 | 313 362 | 303 | 200 | 283 | 150 374 A8 38 88 1 133 0 281 | 1.062
374 48 | -38 98 | 1.39 20 281 | 1.062

450 in. | 678 | 775 | 339 | 387 | 378 | 237 | 350 | 181 [ .

1000 | in. | 869 | 975 | 434 | 487 | 472 | 303 | 443 | 238 | 65 | 67 | 50 | 98 | 152 | 50 | 281 | 1.062
2250 | in. | 1150 | 1375 | 575 | 687 | 551 | 368 | 531 | 280 | 142 | 875 | 9 | 75 | 98 | 175 | 50 | 281 | 1.062
5000 | in. | 1450 | 2112 | 725 [ 1056 | 772 | 480 | 795 | 413 | 112 | 875 | 100 | 75 | 125 | 448 | 86 | 234 | 1.062
11000 | in. | 19.00 | 2725 | 950 | 1363 | 961 | 571 | 935 [ 488 | 112 | 875 | 100 | 75 | 125 [ 463 | 86 | .234 | 1062 |
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BettiSolenoid

BettiSolenoids are custom designed for use with Coil Connection—NEMA 4:
the RP-Series pneumatic actuator product line 1. Y2 NPT Terminal type plug-in, standard.
offering a direct mount feature which eliminates 2. Strain Relief, no cord, terminal type plug-in.

Interconnecting tubing and fittings. 3. Strain Relief with 6 ft. cord, plug-in.
4. Strain Relief with 120VAC-60Hz light, no cord.
5. Strain Relief with 24VDC light, no cord, terminal

General Description

1. 4-Way, 5 port, 2 position, single coil with manual type, plug-in.

override. Coil Connection—NEMA 4-7-9:
2. 3-Way, 2 position, normally closed, single coil 1, NPT., potted, 24" leads

with manual override. k ’
Operation:

The valve operates when the coil is electrically
energized and returns when the coil is
de-energized.

Media: dry or lubricated non-corrosive gas.

Pressure:

Minimum operating differential: 35psi.
Maximum operating ditferential: 150psi.

Orientation:
Valve may be mounted in any attitude/position.

Coil Enclosure:

1. NEMA 4, Watertight and dust tight—indoor and
outdoor. Intended for use indoors or outdoors to
protect against splashing water, seepage of
water, falling or hose directed water and severe
external condensation. All coils are UL and
CSA listed.

2. NEMA 4-7-9, combination watertight and explo-
sion proof—indoor and outdoor. Offers the same
protection as NEMA 4 listed above plus hazard-
ous location ratings 7C, 7D, 9E, 9F and 9G
(Class | & ll, Groups C, D, E, F and G) Division |
and |ll. Enclosure is UL and CSA listed.
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Temperature: Coil Voltage:

Media: —40F to + 200F. 1. 120VAC-60Hz/110VAC-50 Hz.
Ambient: NEMA 4, —40F to +180F. 2. 240VAC-60Hz/220VAC-50Hz/120VDC.

NEMA 4-7-9, —40F to + 125F. 3. 48VAC-60Hz/44VAC-50Hz/24VDC.
Coil Rating: 4. 24VAC-60Hz/22VAC-50Hz/12VDC.
1. NEMA 4: Continuous duty molded Class H Coil Voltage Variation: +/—10% of Nominal.

insulation. Power Consumption: 6 Watts
2. NEMA 4-7-9; _Contmyous duty molded Class B Materials:
insulation.

Valve Body = Aluminum, anodized.
Seals/O-Rings = Nitrile.
Fasteners = Stainless Steel assembly and

Di _ attachment.
|
3.03 (STANDARD) 3.50 (EXPL. PROOF) 1 ~PRESSURE
o3 4 - WAY — 5 (3-WAY ONLY) [ 176.91 (NEMA 4) (88.9) (NEMA 4—7-9) S=VENT P2
§10-32 THREAD 1/2" NPT S—EXHAUST P1
9733w . P2 b
* 1/2" NPT (STD.) -~
I SEE OPTIONS e ! ‘
T .—
, = —F | B‘ T 1.90 ] © i | I
| | - ! : M TTFTL’L |
$ 3 = = T)
L ° . St s @ R T ‘{5 |
T nls UL - -
= =g = -
— 1.50 : I T } = !
;3_8#11\( 3 1 5 (4—WAY ONLY) MANUAL OVERRIDE 3-WAY VALVE
1 90—o NEMA 4 ENCLOSURE
[1'26.21 3 go 831 NEMA 4—7-9 ENCLOSURE 1—-PRESSURE
4—WAY .'_’Eg—?ﬂi‘]r’ S—EXHAUST P2
414 5—EXHAUST P1
[105.2] P2 P1
4 —WAY .f_" ‘
MV _\ j l /_ < N\
CLOSED LOOP (3-WAY) 315 |
o eccure RP250 THRU RP2250
LA AL AN 3—EXHAUST D.A. AND S.R. (1/4 NPTF) 4-WAY VALVE
VNS 5—PLUGGED
T ¢ 1.83 1/2" NPT
P2 1P1 [46.5] ~ 1—-PRESSURE
AN/ l q #10-32 THREAD (VENT) 3-VENT P2
T all I Y ! S—EXHAUST P1
= é 1%5551 s i]
' 1/2" NPT (STD.) 247 I“l J /‘ q A |
SEE OPTIONS 315 |
Ll N ENGLOSURE R ﬂ:D
OVERRIDE
]
— - 5.27 (STANDARD - — o~ 1.00 | 3-WAY VALVE
’ [ [159.3]((NEMA 4) ) 1 (25.4] ®)
0.97 — e wl_ 1.89 3 -
| (24.6) 148.0) ! |
A I T S A - *
£ {F © | L '.11-;_ (74.2) ) i
4;-;'* | ° ol I | i 1—PRESSURE
| | | [ | | 3—EXHAUST P2
1.94 — 3 15 5—EXHAUST P1
i [ [49.3] I ) #10-32 ANUAL © P2 P1
— — I - - T (VENT) OVERRIDE
AN [ K]
NEMA 4 ENCLOSURE 3215 j|\
‘:1662561 ( 3 )
6] (EXPLOSION PROOF
(NEMA 4-7-9) RP5000 AND RP11000 4-WAY VALVE
D.A. AND S.R. (3/8 NPTF) ‘
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