
KEYSTONE F89 PNEUMATIC QUARTER-TURN ACTUATOR
GENERAL PURPOSE / HAZARDOUS AREA

FEATURES

• Direct mounting to all Keystone butterfly 
valves and ball valves.

• Valve connection compatible with Keystone 
(imperial and metric) and ISO 5211.

• Double Rack and Pinion design nullifies side 
loads on the pinion shaft, minimizing bearing 
wear and extending life.

• Optimized product flow with standard 
mounted travel stops for valve position 
adjustment in open and close position 
(+/- 5° at each end).

• Anodized aluminium body with electrostatic 
powder coating (ESPC) finish provides durable 
protection against corrosive environments.

• Double acting and spring return versions 
available for cost effective and safe operation.

• Up to 12 individual springs offer flexible 
torque range for both ball as butterfly valves.

• Pre-compressed spring design and 
anti-blowout drive pinion means safe 
maintenance and operation.

TECHNICAL DATA

Torque output range:
Double acting: 11 - 4173 Nm (97 - 36955 in·lb)
Spring return: 6 - 1663 Nm (51 - 14729 in·lb)
Operating medium: Compressed air 

(dry or lubricated)
Air supply pressure: 8.3 bar (120 psi) max. dynamic
 10 bar (140 psi) max. static
Travel adjustment: +/- 5° at each end of travel
 0-100% travel stop
 available on request
Temperature range: -20°C to +80°C
 (-4°F to +176°F)
Low temp version:  -50°C to +65°C
 (-58°F to +149°F)
High temp version: -15°C to +150°C
 (5°F to +302°F)
Certification: ATEX II 2 GD IIC T6

MATERIALS

Body: Extruded aluminium (ESPC coated)
End caps: Cast aluminium (ESPC coated)

MOUNTING SPECIFICATIONS

Actuator to valve: ISO and Keystone standard
Accessories: Namur VDI/VDE 3845
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KEYSTONE F89 PNEUMATIC QUARTER-TURN ACTUATOR
GENERAL PURPOSE / HAZARDOUS AREA

PRINCIPLE OF OPERATION

Both the double acting and spring return actuators feature a compact design each with their 
own set of end caps. The unit can be converted from double acting to single acting (or reverse) 
in the field without the requirement of special tools. The spring return actuator is available 
with spring sets representing 2.8 bar (40 psi) to 8.3 bar (120 psi) in 0.7 bar (10 psi) increments.
The springs are manufactured from heavy gauge wire to assure long life and ESPC coated 
for corrosion resistance. They are pre-compressed using a special container to ensure safe 
operation and maintenance.

DOUBLE ACTING

To open valve
In a double acting application, air pressure is 
introduced to Port 2 (A), pressurizing the space 
between the pistons and driving the pistons 
out towards the actuator ends. The volume 
of air above the piston heads is exhausted to 
atmosphere. This causes the piston racks to 
drive the pinion in a counterclockwise direction, 
resulting in a quarterturn rotation. This rotation 
is transferred to the valve shaft, opening the 
valve.

To close valve
Air pressure introduced to Port 4 (B), 
pressurizes the spaces above each piston head 
and drives the pistons inward. The volume 
of air between the pistons is exhausted to 
atmosphere. This causes the piston racks 
to drive the pinion in a clockwise direction, 
resulting in a quarter-turn rotation. 
This rotation is transferred to the valve shaft, 
closing the valve.

SPRING RETURN

To open valve
In a single acting application, air pressure is 
introduced to Port 2 (A), pressurizing the space 
between the pistons and driving the pistons out 
towards the actuator ends while at the same 
time compressing the springs.
This causes the piston racks to drive the pinion 
in a counterclockwise direction, resulting 
in a quarter-turn rotation. This rotation is 
transferred to the valve shaft, opening the valve.

To close valve
When the air pressure is relieved, the spring 
tension moves the pistons inward and exhausts 
the air through Port 2 (A). This causes the 
piston racks to drive the pinion in a clockwise 
direction, resulting in a quarter-turn rotation. 
This rotation is transferred to the valve shaft, 
closing the valve.

The dual-keyed output shaft allows parallel 
or perpendicular mounting to the valve flow 
direction. In normal conditions the actuator 
is mounted in parallel with the valve flow 
direction, operating in a counter clockwise 
(CCW) rotation from the closed to the open 
position.

The standard operation direction of the spring 
fail close action is clockwise (CW). By rotating 
the pistons 180 degrees in the body in relation 
to the pinion, the actuator operation direction 
can be reversed. Although rotating the actuator 
90 degrees will have a similar effect, the piston 
rotation is preferred as it maintains the parallel 
mounting and keeps the valve operation in 
the correct quadrant.
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TRAVEL ADJUSTMENT

Within the mechanical connections of the drive 
between the valve and the actuator there are 
several points of manufacturing tolerance, 
including valve disc or ball to stem, stem to 
adapter, and adapter to actuator that must 
be compensated for in the operation of the 
assembly. Therefore, adjustment is necessary 
to ensure that valve operation is as precise as 
required. The F89 dual travel stops allow +/-5° 
adjustment at both ends of the stroke, resulting 
in a total stroke range of 80° to 100° rotation.
For special applications an optional linear 
travel stop is available, which reduces 
the stroke from 0-100%.

Resilient seated butterfly valves
Shut-off occurs before the disc has 
rotated a full 90° from the open position. 
Travel adjustment is therefore desirable to 
prevent over travel, which would result in 
unnecessary operating torque and premature 
deterioration of seat life. In the open position, 
adjustment is necessary to ensure maximum 
flow through the valve and minimum dynamic 
forces acting on the disc.
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High performance butterfly valves
The double offset design of high performance 
butterfly valves results in the disc moving into 
the seat with a camming action. It is important 
that the disc does not travel beyond the seat 
position, otherwise damage to the seat will 
occur.

Ball and plug valves
The ball or plug must be precisely in line with 
the valve port to prevent damage to the seat 
in the open position. Adjustment at the closed 
position is necessary to ensure that complete 
shut-off is achieved.


