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1. GENERAL DESCRIPTION

Valco 2 position valves are widely used in a variety of sample injection and
switching applications.  Rotating them to the desired position can be done
manually, but is best done automatically with either the Valco 2 Position Air
Actuator or the Valco 2 Position Electric Actuator described in this manual.  For
most laboratory uses, especially where a laboratory computer is available for
control but compressed air is not, the Valco 2 Position Electric Actuator is the best
choice.

Valco 2 Position Electric Actuators are available in 110VAC or 220VAC models for
any 30°, 36°, 45°, 60°, or 90° Valco valve. The model numbers of the actuators are
respectively E30, E36, E45, E60, and E90. (Or E30-220, etc.)  An electric actuator
can be retrofitted to existing air actuated or manual valves and is compatible with
all Valco close coupling and standoff assembly hardware.

The 2 position electric actuator is a complete system, with all the necessary cables
and power cord.  It consists of (a) the actuator itself, (b) a control box with LED
display, and (c) an interface cable for remote switching.  The actuators are normally
supplied with a motor/gear train that moves the valve from Position A to Position B
in 0.56 seconds.  All electric actuator models use separate line voltages (120V AC
or 220V AC, 50/60 Hz) and require no power from the chromatograph with which
they are used.
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2. MANUAL USE OF THE
2 POSITION VALVE ACTUATOR

The electric actuator has a control box with a two-position, spring-loaded (normally
off) toggle switch and two LED’s which indicate the valve position.  The valve can
be moved from one position to the other by manually moving the toggle switch
toward the light that is not illuminated.

Valco Instruments Co. Inc.

8-32 MOUNTING HOLES
(FOUR PLACES)

HOLES FOR
CLAMP RING
SCREWS

POS A
(LOAD)

POS B
(INJECT)

POWER CORD (5 FEET)

MOUNTING BRACKET

REMOTE SWITCHING CABLE
(WITH 5 FOOT EXTENSION)

CONTROL BOX AND
CABLE (4 FEET)

2 AMP FUSE

Figure 1:  Actuator dimensions
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3. CONTROLLING THE ACTUATOR
WITH A COMPUTER

The remote switching cable is used to communicate a momentary or continuous
contact closure or a negative true logic level signal from a data system, required
for automated operation of the actuator.  In addition, two of the cable’s leads
supply feedback from the actuator.  Since the input signal must be of 10 to 20
milliseconds duration to switch the actuator, a sub-millisecond noise spike will not
start the actuator.

3.1 Using a Relay Output

If the data system has two relays available, then one relay can be dedicated to
each position of the actuator.  This is ideal, since it allows the manual switch to
function normally.  Connect the black wire (INJECT) to the normally open (NO)
terminal of the first relay and the the green wire (GROUND) to its common or logic
ground terminal.  Connect the red wire (LOAD) to the normally open (NO) terminal
of the second relay, and connect a jumper wire from the common or logic ground
of the first relay to that of the second. (Figure 2 )

Program the data system to energize the first relay when the valve is to be
switched to the INJECT position, leaving it energized for only two or three seconds.
Likewise, at the time for LOAD, turn on the second relay for a few seconds.  The
INJECT relay must be turned off before the LOAD relay is turned on, and vice
versa.  If the valve will not move out of a position, it is most likely that the relay
which switched it to that position has not been turned off.  When neither relay is
energized, the manual toggle switch can be used as described on the previous
page.

If the data system has only a single double-pole relay with normally open (NO)
and normally closed (NC) terminals (Figure 3 ), connect the green wire (GROUND)
to the relay common or logic ground.  Connect the black (INJECT) wire to the
normally open (NO) relay terminal and the red (LOAD) wire to the normally closed
(NC) terminal.  The computer must be programmed to keep the Normally Open
(NO) relay contact engaged (ON) as long as the actuator is to be in the INJECT
position.

RELAY 1

RELAY 2

GREEN

BLACK

RED

NO

GND

GRD

NO

Figure 2:   Dual relay connection

GREEN

BLACK

RED

GND

NO

NC

Figure 3:   Single relay connection
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3.2 Using a Logic Level Output

If the data system uses negative true logic level output, connect the green wire
(GROUND) to the Logic Ground of the data system relay.  Connect the red wire
(LOAD) to one output of the relay and the black wire (INJECT) to the other output.
Turning the relay off will switch the actuator to LOAD and turning it on will switch it
to INJECT.  If the operations are reversed, simply switch the  connection of the red
and black wires.

3.3 Using the Output from the Actuator

The white and clear wires can perform either of two functions, depending on the
setting of the dipswitch on the circuit board.  The factory setting is for the Inject
Contact Closure mode.

3.31 Inject Contact Closure

In this mode, which is the factory default, the white and clear wires provide a
contact closure when the actuator moves to the INJECT position.  (The closure is
approximately two seconds long.)  It may also be used to "spike" a recorder or to
start any device equipped with a remote contact closure input.

3.32 Positive Position Feedback

To change the setting on the dipswitch, follow Steps 1-4 in Section 6.21, Actuator
Conversion, Disassembly .  The dipswitch is on the board next to the connections
for the manual switching cable.  (See Drawing 21312, page 23.)  In this mode, the
clear wire carries a logic high when the actuator is in the Position A (LOAD): the
white wire carries a high when the actuator in is Position B (INJECT).
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4. INSTALLING A VALVE ON AN ACTUATOR

4.1 Preparing a Manual Valco Valve for Mounting on an Actuator

A manually switched 2 position valve has a handle or knob which must be re-
moved before the valve can be installed on the actuator.  Sections 4.11 - 4.14
describe the procedures for various Valco valves.

4.11 Disassembly of a Manual W or UW Type Valve
1. Rotate the knob counterclockwise so the valve is positioned properly for

later installation on the electric actuator.

2. See Figure 4 .  Loosen the set-screw within the W valve knob and pull the
knob off of the manual drive shaft.

3. Using a 9/64 hex driver, unscrew the two HWSC-SC8-16/socket head
screws (8-32 x 1") until the valve comes loose from the rest of the assembly.
Keep the driver with the valve.

4. The rest of the assembly will slide easily apart, but you may wish to keep it
together for future use.

5. Proceed to Section 4.2 for closemount assembly, or Section 4.3 if the valve
will go on a standoff before being installed on the actuator.

4.12 Removing the Handle or Knob from a Valve on a Standoff

1. Rotate the knob counterclockwise so the valve is positioned properly for
later installation on the electric actuator.

2. See Figure 5 .  Simply pull the handle or knob, with the manual handle
adapter and retainer, off of the standoff tube.

3. Proceed to Section 4.3.

KNOB ASSEMBLY

WK/KNOB

HWSC-SC8-16
SCREWS

HWSC-SS8-5B/
SET-SCREW

WSB/SHAFT
BEARING

PLATE

STANDARD
ANGLE
BRACKET

WSH/SHAFT HOUSING

FLAT
FACE

WDS/MANUAL
DRIVE
SHAFT

PRE-LOAD
ASSEMBLY

WD/DRIVER

COLLAR

ROTOR
PIN

CUTOUT

VALVE
BODY

Figure 4:  W or UW type valve with knob assembly
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4.13 Removing th e Handle f rom a P Type Valve

These types of valves have a 1-1/8" metal rotor shaft that connects to the handle.

1. Rotate the knob counterclockwise so the valve is positioned properly for
later installation on the electric actuator.

2. See Figure 6 .  Remove the black handle by sliding its shaft out of the
coupling.

3. Place the coupling in a bench vise with the side with only one hole facing
up.  Use a hammer and punch to remove the roll pin which connects the
coupling to the valve rotor shaft.  Pull the coupling off of the shaft.

CAUTION:  Do not hold the valve body in the vise when removing the
coupling . Valve damage will r esult.

4. Proceed to Section 4.2 for closemount assembly, or Section 4.3 if the valve
will go on a standoff before being installed on the actuator.

KNOB ASSEMBLY
STANDOFF ASSEMBLY (Length varies)

WITH VALVE ATTACHED

WK/KNOB

RETAINER

HWSC-SS8-5B/
SET-SCREW

MHA/MANUAL
HANDLE

ADAPTER

FLAT FACE

SCREWS
FOR CR2

(NOT SUPPLIED)

HWSC-SC6-8B/
SCREW STANDOFF

OPTIONAL
MOUNTING

BRACKET OR
OVEN WALL

PRE-LOAD
ASSEMBLY

VALVE
BODY

Figure 5:  Manual valve on a standoff

SPRING HARDWARE
(Varies with valve type)

VALVE
BODY

CUTOUT

ROTOR
PIN

ROLL
PIN

COUPLING

SHAFTFLAT
FACE

SVH/
STANDARD
HANDLE

HWSC-SS10-3B/
SET-SCREW

HANDLE ASSEMBLY

Figure 6:  P Type valve with an SVH handle
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4.14 Removing the Handle from a U Type Valve

In addition to removing the handle, it is necessary to cut the 3" shaft of the manual
U Type valve to approximately 1".

1. Rotate the knob counterclockwise so the valve is positioned properly for
later installation on the electric actuator.

2. See Figure 7 .  Remove the handle by using a 1/8 hex driver to unscrew the
two set screws within the handle.

3. Take all the fittings out of the valve.  Cover all the ports with masking tape
so that no debris can enter the ports.

4. Clamp the end of the shaft, not the valve body, in a bench vise.  Carefully
cut the valve shaft to a length of 1" or less with a hack saw.  Be sure not to
let the valve fall and become damaged.

CAUTION:  Do not hold the valve body in the vise when cutting the
shaft.  Valve damage will result.

5. Proceed to Section 4.3.

HWSC-SS1/4F-4B
SET-SCREWS

FLAT FACE

UHT/
HANDLE

SHAFT

ROTOR PIN

SPRING HARDWARE
(Varies with valve type)

CUTOUT

VALVE
BODY

Figure 7:  U Type valve with UTH handle
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4.2 Installati on of  a Valve With  Closemount Hardware

If the electric actuator has been specified for use with closemount hardware, it will
be received from the factory with the CR4/clamp ring already affixed to the
actuator.  The clamp ring is attached to the actuator with a two HWSC-SC8-
6TDH/modified socket head screws (8-32 x 3/8").

CAUTION:  Do not use screws long er tha n 1/2" to atta ch clamp ring s to
electri c actuato rs.  They wil l inte rfere with inte rnal moving parts  and
damage the actu ator.

1. Plug in the electric actuator and put it into the LOAD position (indicated by a
red light in the LOAD position) on the control box.  The valve will have been
rotated to the counterclockwise position before the knob or the handle was
removed, so they should now be in the same relative rotational position.

CAUTION:  The valve and th e actuato r must b e in correspondi ng
rotational positions before assembly.  If they are not, the valve or
actuator may be damaged when operated.

2. Place the slotted coupling over the driver (Figure 8 ) or the valve shaft
(Figure 6 and 7 ) and engage the rotor pin.

3. The actuator is shipped with the CR41/closemount standoff mounted in the
CR4/clamp ring.  Remove the CR41 from the CR4 and attach it to the valve
body with the two HWSC-SC6-10NT/modified socket head screws (6-32 x
5/8"). (Only one is used for a P-Type 10 port valve.) The CR41 must be
oriented so that the valve cutout is visible through the long slot on its side.

4. Press the flange of the CR41/closemount standoff into the CR4/clamp ring
on the actuator, making sure that the square driver of the actuator engages
the squared hole of the slotted coupling.  (It may be easier to put the slotted

CLOSEMOUNT STANDOFF

SQUARE
DRIVER

HWSC-SC6-8B/
SCREW

CR4/
CLAMP
RING

HWSC-SC8-12TDH/
SCREWS

CR41/CLOSEMOUNT
STANDOFF

SLC/SLOTTED-
COUPLING

WD/DRIVE

ROTOR
PIN

CUTOUT

PRE-LOAD
ASSEMBLY

ROTOR
TAB

VALVE
BODY

HWSC-SC6-10NT/
SCREWS

Figure 8:  Valve on actuator with closemount hardware 
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coupling on the square driver of the actuator first.  However, make sure that
the driver doesn’t get cocked.)  The CR41/closemount standoff should end
up flush against the CR4/clamp ring.

5. Tighten the HWSC-SC6-8B/screw (6-32 x 5/8") in the clamp ring with a
7/64 hex driver.

6. Align the valve and actuator according to the Alignment P roced ure found
in Section 5.4.

CAUTION:  If the valve and actuator are not properly ali gned, the slo ts
on the valve roto r and th e ports in th e valve body will not ali gn properly.
The flow of s ample may be blocked, and oth er probl ems may result.

4.3 Installati on of  a Valve With  a Standoff

If the electric actuator has been specified for use with a standoff, it will arrive from
the factory with the CR3/clamp ring already on the actuator.  The clamp ring is
attached to the actuator with two HWSC-SC8-8B/socket head screws (8-32 x 1/2").

CAUTION:  Do not use screws long er tha n 1/2" to atta ch clamp ring s to
electri c actuato rs.  They wil l inte rfere with inte rnal moving parts  and
damage the actu ator.

1. Plug in the electric actuator and put it into the LOAD position (indicated by a
red light in the LOAD position) on the control box.  The valve will have been
rotated to the counterclockwise position before the knob or the handle was
removed, so they should now be in the same relative rotational position.

CAUTION:  The valve and th e actuato r must b e in correspondi ng
rotational positions before assembly.  If they are not, the valve or elec-
tric actu ator may be damaged wh en op erated.

HWSC-SC6-
10NT/

PRE-LOAD
ASSEMBLY

CUTOUT
ROTOR

PIN

ROTOR
TAB

VALVE
BODY

WD/DRIVERSTANDOFF
DRIVE SHAFT

STANDOFF ASSEMBLY (Lengths vary)

STANDOFF

OPTIONAL
MOUNTING
BRACKET

OR OVEN WALL

HWSC-SC6-8B/
SCREW

CR2/
CLAMP
RINGHWSC-SC8-8B/

SCREWS

SCREWS
(NOT
PRO-

HWSC-SC8-8B/
SCREW

SQUARE
DRIVER

CR3
CLAMP
RING

Figure 9:  Valve on actuator with a standoff
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2. Remove the CR2/clamp ring from the standoff and mount it on the oven
wall.  (Screws are not provided for this purpose.)  Slide the standoff through
the CR2/clamp ring on the oven wall or bracket.  (The standoff requires an
11/16" clearance hole.)

3. Firmly press the end of the standoff into the CR3/clamp ring mounted on the
actuator, making sure that the square driver of the actuator engages the
squared hole of the standoff drive shaft.  Position the entire assembly so
that the entire valve body cutout is visible.

4. Tighten the screw in the CR3/clamp ring.

5. Align the valve and actuator according to the Alignment Procedure  found
in Section 5.4.  

CAUTION:  If the valve and actuator are not properly aligned, the slots
on the valve rotor and the ports in the valve body will not align properly.
The flow of sample may be blocked, and other problems may result.

7. Position the standoff in the CR2/clamp ring and tighten the clamp ring screw
to secure the standoff in place.
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5. VALVE ALIGNMENT

When the valve arrives from the factory installed on the actuator, it is accurately
aligned and ready to use.  However, every time the clamp ring on the actuator is
loosened to readjust or remove the valve from the actuator, the valve and actuator
alignment must  be checked to be sure that the internal ports and slots on the
rotor align properly.

5.1 Visually Checking the Alignment

It is important to note that the actuator actually drives only the rotor within the
valve body, and that the valve or valve/standoff assembly remain stationary with
respect to the actuator.  To check the alignment, cycle the actuator from one
position to the other and observe the location of the rotor pin.  The rotor pin should
come to rest against both sides of the cutout in the valve body.  Figures 10-12
show the rotor pin in both positions (LOAD and INJECT).  In Figure 10 , the rotor
pin contacts one side of the cutout but does not touch the other side, indicating
that the valve needs to be aligned.  (See Section 5.4, Alignment Procedure .)  In
Figure 11 , the pin does not touch the cutout on either side, indicating that the
actuator stroke must be adjusted.  (See Section 6.1, Adjusting the Actuator
Stroke .)  Figure 12  shows the pin properly contacting both sides of the cutout.

END OF ROTOR PIN
IN EITHER POSITION

END OF ROTOR PIN
IN EITHER POSITION

END OF ROTOR PIN
IN EITHER POSITION

VALVE
BODY

VALVE
BODY

VALVE
BODY

CUTOUT CUTOUT CUTOUT

 Figure 10
Adjust alignment

Figure 11
Adjust stroke

Figure 12
Proper alignment
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5.2 Chromatographic Symptoms of Misalignment

5.21 Loss of Flow or Blocked Flow

When the rotor does not rotate completely or accurately, the ports of the valve may
not intersect the engravings on the valve rotor.  This can cause a loss of flow at
outlets or a blockage of flow at inlets.

5.22 Multiple Peaks or Doublets

In some configurations, the engraving may not be aligned properly even though
flow is not eliminated.  Some engravings are very small or very large, and
inaccurate alignment can cause what appear to be multiple injections due to the
sweeping action of the rotor.

5.3 Causes of Misalignment

5.31 Removal of the Valve from the Actuator for Mounting

To mount valves through a bracket or oven wall, the valve and standoff assembly
must be separated from the actuator.  Any time the clamp ring screw has been
loosened, the alignment of the valve after replacement on the actuator must  be
checked, and realigned as necessary.

NOTE:  To reduce the possibility of having to realign after installation,
before removing the valve from the actuator:
Closemount:   Make temporary registration marks on the face of the valve
where it lines up with the slot in the stainless clamp ring on the actuator.
Standoff:   Make temporary registration marks on the standoff tube where it
lines up with the slot in the black anodized clamp ring on the actuator.  Do
not remove the valve from the standoff assembly.
When this mark is lined up with the slot on reassembly, the factory alignment
will be approximately reproduced as long as the valve and the actuator re-
main in their original positions.

Whenever the valve and standoff assembly is removed from the actuator and
replaced, be certain that the assembly is inserted into the actuator as far as
possible (approximately 3/8 inch) to achieve complete driver coupling.

5.32 Shock from Heavy or Continuous Use

Occasionally, when valves are used in applications requiring a high-duty cycle,
wear or shock may cause the valve mounting screws or the clamp ring screw to
loosen.  This allows the valve to overthrow and may result in misalignment.  The
most obvious symptom is movement observed in the valve or valve/standoff
assembly, which normally would not move when the valve is actuated.
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5.4 Alignment Procedure

1. After determining that alignment is necessary, actuate the valve to the
position in which the rotor pin is against the stop.

2. Loosen the clamp ring screw slightly.  This will allow the actuator to complete
its travel if it was being stopped by the end of the valve rotor travel.  The
valve body will rotate slightly.

3. Tighten the clamp ring screw and cycle the actuator to the other position.
The pin should come to rest against the stop.  If it does not, repeat the
procedure.  If after several attempts the pin still does not contact the stop in
both positions, see Section 6.1, Adjusting the Actuator Stroke.
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6. ACTUATOR MODIFICATIONS

6.1 Adj usti ng the Act uator Stroke

If for any reason the actuator will not rotate the valve rotor completely, or if you
have reason to believe that the actuator is stroking too far, refer to the directions
below to adjust the actuator for slightly more or less rotation than is supplied by
the factory.

Because of differing amounts of play designed into the components, the actuator
stroke must be checked any time that the actuator is refitted to operate with
different mounting hardware than it originally received at the factory: i.e., a standoff
assembly used with an actuator that originally had closemount hardware, or
closemount hardware used with an actuator originally supplied with a standoff
assembly.

Valve alignment should always be checked before adjusting the actuator stroke to
confirm that the rotor pin is not contacting either side of the cutout.  Since it is
difficult to see whether the stroke is too great, adjust the stroke by very small
increments so that you can stop as soon as the rotor pin just contacts both sides
of the cutout.

NOTE:  This adjustment cannot make a 36° actuator into a 60° actuator.  To do
that, see Section 6.2, Actuator  Conversion.

1. Step the actuator to the LOAD position. Remove the valve and its mounting
hardware from the actuator.

For a closemo unt valve , (Figure 8, page 9) use the 7/64 hex driver to
loosen the HWSC-SC6-8B/socket head screw (6-32 x 5/8") in the stainless
CR4/clamp ring.  Pull off the valve and its attached black-anodized
CR41/closemount standoff.  With a 9/64 hex driver remove the two HWSC-
SC8-6TDH/modified socket head screws (8-32 x 3/8") which hold the clamp
ring to the actuator.

For a valve on a standoff , (Figure 9 , page 10) use the 9/64 hex driver to
loosen the HWSC-SC8-8B/socket-head screw (8-32 x 5/8") in the black
anodized CR3/clamp ring on the actuator.  Pull off the standoff with the valve
attached.  The same hex driver will remove the two HWSC-SC8-6/socket-
head screws (8-32 x 3/8") which hold the clamp ring to the actuator.

2. Unplug  the actuator .  Use a 9/64 hex driver to remove the four HWSC-
SC8-6/screws (8-32 x 3/8") which hold the black right angle mounting
bracket to the actuator body. (See Figure 13)

3. Remove the four HWSC-PL4-4/screws (4-40 x 1/4") holding the outer
cover and pull the cover back 1 to 2 inches.  It may be necessary to
remove the two strain reliefs labeled REMOTE SWITCHING and
MANUAL SWITCHING.  Do not  remove  the bottom strain relief labeled
120V AC 50/60 HZ.

4-40 X 1/4 "
SCREWS

8-32 x 3/8"
SCREWS

Figure 13: Bracket and
cover screws
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4. Temporarily install the mounting bracket at 90° from normal (see Figure 12 )
so that the adjustment hole is accessible.

5. Put the clamp ring back on and attach the valve or valve/standoff assembly.
Plug in the actuator power cord and align the valve as nearly as possible, as
described in Section 5.4, Alignment Procedure .

6. Unplug the power cord.

7. Use a 7/64 hex driver to loosen the 6-32 cap
screw on the gearshaft crank. (Figure 14 )

8. Use a screwdriver to slightly move the gearshaft
crank pin. (Figure 15 )  To increase the stroke,
rotate it slightly (1/16 turn) in the direction which
has the most  resistance.  To decrease the stroke,
rotate it in the direction which has the least  resis-
tance.

9. Lock the 6-32 cap screw on the gearshaft.

10. Plug in the power cord.  Cycle the valve several times and check the
alignment.  If the valve rotation is still incorrect, loosen the gear shaft crank
screw and readjust the gear shaft crank pin to set rotation correctly.

11. When the rotation is correct, unplug the power cord and reassemble the
electric actuator and valve with all the parts in proper orientation.

12. Realign the valve as described in Section 5.4, Alignment Procedure .

GEARSHAFT

CROSS-
LINK

END OF GEARSHAFT CRANK

GEAR-
SHAFT
CRANK

PIN

NYLON
WASHER

6x32 LOCKING CAP SCREW

FRONT OF
ELECTRIC
ACTUATOR

(Installed 90°
from usual
position)

FRONT OF
BRACKET

BOTTOM OF
ELECTRIC
ACTUATOR

(With bracket
removed)

ADJUSTMENT
HOLE

Figure 14:  Actuator stroke adjustment

BOTTOM VIEW

SIDE VIEW

MAXIMUM
EDGE

MINIMUM
EDGE

Figure 15:
Gearshaft crank pin
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6.2 Act uator Conversion

In situations where a serviceable Valco two position actuator has been relegated to
the shelf because it rotates the wrong number of degrees, it makes economic
sense to restore it to useful service by converting it to the desired rotation. This
can be accomplished by following the procedure in this section.

You will need one of the following:

For P Type valves 
with coil spring hardware:

No. of ports  Description  Product No.
3 port 90 degree crank assembly I-21826-90
4 port 90 degree crank assembly I-21826-90
6 port 90 degree crank assembly I-21826-90
8 port 90 degree crank assembly I-21826-90
10 port 60 degree crank assembly I-21826-60
12 port 60 degree crank assembly I-21826-60

For new W and UW Type valves 
with preload assembly:

No. of ports Description  Produ ct No.
3 port 90 degree crank assembly I-21826-90
4 port 90 degree crank assembly I-21826-90
6 port 60 degree crank assembly I-21826-60
8 port 45 degree crank assembly I-21826-45
10 port 36 degree crank assembly I-21826-36
12 port 30 degree crank assembly I-21826-30

CAUTION: Before performing a ny operations o n the actuator, make sure
the actuator power cord is unplugged.

6.21 Disassembly

1. Step the actuator to the LOAD position. Remove the valve and its mounting
hardware from the actuator.

For a closemo unt valve , (Figure 8, page 8) use the 7/64 hex driver to
loosen the HWSC-SC6-8B/socket-head screw (6-32 x 5/8") in the stainless
CR4/clamp ring.  Pull off the valve and its attached black-anodized
CR41/closemount standoff.  With a 9/64 hex driver remove the two HWSC-
SC8-6TDH/modified socket head screws which hold the clamp ring to the
actuator.

For a valve on a stan dof f, (Figure 9 , page 9) use the 9/64 hex driver to
loosen the HWSC-SC8-8B/socket-head screw (8-32 x 5/8") in the black
anodized CR3/clamp ring on the actuator.  Pull off the standoff with the valve
attached.  The same hex driver will remove the two HWSC-SC8-6/socket-
head screws (8-32 x 3/8") which hold the clamp ring to the actuator.

Figure 16: Crank
assembly
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2. Unplug the actuator . Use a 9/64 hex driver to remove the four HWSC-SC8-
6/screws (8-32 x 3/8") which hold the black right-angle mounting bracket to
the actuator. (Figure 13 )

3. Use a pair of pliers to compress and remove the top two cable strain relief
devices from the actuator cover. They are at the points marked REMOTE
SWITCHING and MANUAL SWITCHING. Once they are out, pull them apart
and remove them from the cables to allow the cables to travel freely through
the holes in the cover.

4. Remove the four 4-40 x 1/4" slotted-head screws which secure the actuator
cover to the front casting. Slide the cover back far enough to allow the wiring
connectors to be pulled from the circuit board.  Make careful note of their
location for reattachment later.  Now remove the cover completely.

5. Place the actuator in front of you so that the square black motor is down
and away, and the front casting with the square valve drive shaft extending
through it is facing you.  Use the 9/64 hex driver to remove the four 8-32 x
1" socket-head screws at the corners of the casting, observing that two of
these screws must pass through small sleeves which align this front casting
and the triangular casting.  As the front casting is removed, the sleeves may
come with it or they may stay with the triangular casting.  Locate and retain
both alignment sleeves. 

6. Swing the entire crank assembly to one side, away from the body of the
actuator, and slide the triangular casting off of the crank assembly.  (Figure
18)

7. The shaft crank is threaded on to the output shaft extending from the gear-
box. (See Figure 19 )  Since simply trying to unscrew the shaft crank will
only turn the output shaft instead, it is necessary to first break it loose by
placing the 1/2" open end or the adjustable crescent wrench on the shaft
crank and applying a sharp counterclockwise snap to break it loose. Once it
has been freed, it is an easy matter to unscrew it the rest of the way by
hand.

ALIGNMENT
SLEEVES

TRIANGULAR
CASTING

FRONT CASTING

SQUARE
DRIVE SHAFT

GEARBOX

6-32 SCREW IN
SHAFT CRANK

SHAFT CRANK
CIRCUIT BOARD

FLAG

OPTICAL SENSOR

REMOTE SWITCHING
CABLE

MANUAL SWITCHING
CABLE

MOTOR

MOTOR BRAKE
RELEASE

Figure 17:  Identification of actuator parts
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6.22 Installation of the New Crank Assembly

1. Screw the shaft crank of the new crank assembly onto the output shaft.
Once the threads have bottomed out, use the open end or adjustable
wrench to apply a sharp clockwise snap to lock it in position.

2. Turn the actuator around so that the motor is toward you and locate the
small button in the center of the round motor casting. While pushing this
button to release the brake, use the wrench on the shaft crank to rotate the
output shaft until the slotted end of the shaft crank is oriented toward the
screw hole at one o’clock.
(Figure 19 )

3. With its countersunk recesses for the alignment
sleeves facing you, slide the triangular casting
onto the crank assembly from the back side. 

4. Position the triangular casting over its mounting
holes, making sure that the crank assembly is
pivoted to the left.  (Figure 20 )  Put the align-
ment sleeves in their recesses in the triangular
casting.

5. Reinstall the front casting.  It is helpful to get all
four screws started before tightening any of
them.

SHAFT CRANK

GEAR BOX

OUTPUT SHAFT

ORIENT
SHAFT
CRANK SLOT
TOWARD THIS

CRANK
ASSEMBLY
SHOWN
DASHED

Figure 19:  Shaft crank at one o’clock

TRIANGULAR CASTING

CRANK ASSEMBLY

Figure 18:  Removal of triangular
casting

TRIANGULAR
CASTING

RECESSES
FOR
ALIGNMENT
SLEEVES

Figure 20:  Triangular casting in place
with crank assembly pivoted to left
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6.23 Flag Adjustment

As noted above, the shaft crank screws onto the threaded output shaft extending
from the gearbox.  On the opposite end of this shaft is a thin metal "flag" which
operates in conjunction with two optical sensors to signal the motor to start and
stop. (Figure 17 ) For the actuator to function properly, this flag must be positioned
in correct relationship to the newly installed crank assembly.

1. With the 1/4" open-end wrench, reach between the circuit board and the
gearbox and loosen the hex head screw that holds the flag in position in
front of the sensors.

2. From the same viewpoint previously described (motor down and away, cast-
ing in front), position the flag at three o’clock.  Partially tighten the screw so
that the flag stays in place but can still be moved.

3. Turn the actuator cover so that the writing is upside down and slide it on the
actuator far enough to allow the connectors to be plugged back onto the
board.  The manual switching cable has six wires, while the remote switching
cable has only five.  They connect to the same row of eleven pins, with the
six wire connector closest to the motor.  (See Figure 17 .) The three wire
lead which supplies power goes on with the green wire to the outside. Plug
in the actuator.

Caution:  The following steps describe adjustments which require the
use of metal tools in close proximity with electrical circuits.  Checking
the result of the adjustments requires that the actuator be plugged in,
but remember to unplug the actuator before further adjustments are
made.

4. Step the actuator from position to position two or three times.  Look through
the adjustment hole (Figure 14 ) in the front casting to see if the arms of the
crank assembly are parallel.  They should look like Figure 23 , with the shaft
crank virtually hidden behind the other arm. If they do, unplug the actuator,
tighten the screw which secures the flag, and proceed to Step 5 in Section
6.1, Adjusting the Actuator Stroke .  If they do not, proceed to the next
step.

5. Unplug the actuator.   If the arms are off in the direction of Figure 21 ,
move the flag slightly toward 6 o’clock.  If they are off as in Figure 22 , move
it slightly toward 12 o’clock.

6. Plug the actuator in and repeat Steps 4 and 5 until proper adjustment is
achieved.

7. Proceed to Step 5 in Section 6.1, Adjusting the Actuator Stroke .

Figure 21:
Move flag to

6 o’clock

Figure 22:
Move flag to
12 o’clock

Figure 23:
Proper

adjustment
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7. TECHNICAL DRAWINGS

Electric Actuator Assembly – 110V AC......................Drawing 21307  Page 21

Electric Actuator Assembly – 220V AC......................Drawing 21612  Page 22

Electric Actuator Board Assembly ..............................Drawing 21312  Page 23

Schematic – Electric Actuator Assembly –
    110V AC.................................................................Drawing 21313  Page 24

20



�
�
�
�
��
�
�
	


�
�
��



�
�




�

�
��



�
�
�
�
�

�
�

�
�

�
�
�
�
�
�


�

�
�
�
�


�
�
�
�



�


�
��




�

�


�
��
��


�

��
�

�


�
�
�
��
�
��



�
�
�



�
�
�
�
�
�


�

�
������������

 �����
��!�����

"
�
�
�
�
��


�

�


�
�

�


�
�


�
�
�
�


�
�
��


��
�


�
�"
�

�

��
�


�
�


�


�
��


�


�
�

#$%&'
�(
�#

�(
(
�)#

#

�(
(
(
�))*

�
�


�
+


�

"
��


�

�
,



�
�
-
.�
��

�
�
��
��
�
�
�
,




���



�
��
�


��


"
�
�
,
�
�
��


��

�
��
�
�����

�


��

�

�
��
�
�
���


�
��-



��
�


�
!�


(
�
��

��


�

�
�
��
�
��

!��


�
��
�
�
���


�
��-



��


�


�
�


�
��
�
��
��
�
��

�


�
���

��
�
�


�
�
��

��
�
�
�
���

�


�

(
�
�


�
�


�

�
�
��
�




��


�
,
��
�
��


��
"
��
�
��

�
���

�
��
��
�
�
�
,




���

�
�
����



,
�
�

��
�


��
�
�
�


�
�
/
��
"
��
�
��

�
�


�
��
�
�
���-



��


�
�
�




�
��
�
�


��


,
�


�
�

%0

�
�
�



�
"

#

1

2

�


,
�
�


��


�


�
"�

�


��
�






�
�
��


�

* & 0 #3

-
��

�
+

�


�

�
�







�
�
��



�
�
�

��

.��
�
���

��

	


�
�

.��
�
���

���
�
�

.��
�
,
,
�



..
�
�


��

�
�

�
��

�
�
�



4

0
5

�
�
�
�

�.3#0)1.0%

�.3#0)1.&*

�.3#0)1.%)

�.3#0)1.5)

��


,
�#

�.3#0*2.0%.##)

�.3#0*2.&*.##)

�.3#0*2.%).##)

�.3#0*2.5).##)

�


�
�


0%&*%)5)

�
�
�
�
��
�
�


�
�
�


#)



�
�


6��

"
"
�(
���

�
���

��


�
�
��
"
��
�
�


�

�
"
�


�
��
$

!�,

�
�


�!��



�
��
�
��
�

�
�


��


�
�
�
�


�

#%

#*
##

�.3#0)1.0)
�.3#0*2.0).##)

0)

�
	,

%$3&$22

3#0)1
7

�
7

3#0)1
...

�
�
�
�
�
��

�
6�


�

�
�
�
��

3��
�
�
�##)�

�.3#0)1

�
�



�
�
�

-
�+

"
�
�
,
�,
�
��

�

�
�
/

-
�+

/


�

	�
�
�
�

3)	�
�5&



�


�83)))���

�
�
��
�
�
��
�


�
��


�
���

�



-
�
�


�9
�,
�
��

�
��
�
�
/
6�3�



�

�
�
-
��
�
�
/
6�3�



�
!�##)�





�
���

�
�
/
6�3�



�
!�##)�

�
�
-
�


��
�
�
/
6��



,
�
�


��


�


�
"�

�


�:3.�

;
�
�
�
�


�
6�82�(

�#'��
��

,
�

�
�
�


�
!��

�
�
�
6�2.03�(

�#.#$&���
�
�
�


�
!��

�,
�
6�&.&)�(

�#$&���
-
�
�
�
+


�6�3�



�

�
�
�


�
!��

�
�
�
6�2.03�(

�0$2���
��

�
6�#�(

�3'�,


��

���


�
��:0)))$�

+
�
;

�
�


�
�
�
��


�
��
�
�
/
6�3�



�

�
�
�
+


�6�%��

�
�
��
��


!�3&��

�
�
�


.��

�


�
�
��

�
�
-
�


��
�
�
/
6��



,
�
�


!�3�



�
!�#�"

�
�
�




6�%��

�

�,
�
�


�,
�
�


(
�
�
�
�
�

��


��


"
6��

�
�
.#)

�
�
�
�
�

��


��


"
6��01*��

�
�3,

.&��


/
�
�

#% #* #& #0 #3 ## #) 5 2 1 % * & 0 3 #

�
�
�
�
�
.#)

�
�
�
�
3,

.&

�.�
)0)%#)%3

�.3#15#.)#

�.3#0%)
�.�

#))"
3&.%

�.��
�
10�

#.15*

�.3#0%#

�
�
�
�
.�
�&.&

�
�
�
�
.�
�
2.%-

�.3#0)2

�
�
�
�
.�
�
2.3)-

�
�
�
�
.2*31

�.3#1#).)#
�.3#0#3.)#
�




��
�
�
�
��
�
�


�
�
�


## # # ## # #&& # 3 3 # # #
��


,

�


�
�
�
��
�
��



�
�
��

�
�8

<
�
/

�
�
�
�
�
����

�

�
�
�


,
�
�
��
�-
.3#0#0

�


"

....
..

�
�

�
��

��
�
��
�,




�
��


�
��
.3#0%&

�


"

....
..

�
�
��



��


�
��

���
�
��


�:�

��,
�
�


�
;�-

.3#&&%
�


"

....
..



�


�803%2���

�
�
�


�
���

��


��
�
��

�
$"
�


�
�
��



"
	�

�
�
�

)1$)#$5%

=
�.3#0)1.5).�

�
�
��
�


��
�


�


��
�
�
�
�
��


�/

=====

�
"
"
�(
��


�
��
����

�
���

�"
�
�


���

�
�
�
�

�

�


�


�8&&1)���

�
�
��
�
�


�


�
�"
�
�
��
�
�
���



,
�

##$)0$52
	�

�
�
�

=

�




��
�






�
�
��


��


��

��

#3

�


�


�85&13���

�
�
�
�


���

��


�
��
��
�
-

#)$)*$)1
	�

�
�
�

����

�
	
��

����

����

�
	
��

����

�
�.�

�
���

�
,
�
�


�


��
�
�
/
�#*))�!�#�,

�

�



�
�


6��


�
��

�����


,
�
�#*��



�
�#%��

"
�


�
���



,
�0

�


���

�
��

�
��


�>0��



�

�������������
 �������!�����

,
�? �@������AB �



�
��
��


�
�

,
�
�


��


�
�

#3)��
�
�
�*)$%)��

�
��33)��

�



(
(



�
3(

(
(
(
(

�
�
�


�
!�
�,

�
6����%.03�(

�#$&���
!�
�!�

�
#1

�
�
�
�
.�
�%.&

#

&
#0

#&



�
��
�






�
�
��



�
�
�

��

�
�







%
0

*&

-
��

�
+

�


�

# 3

�
�
��



�


�
�
��
�

�

�#3*

#*

�
/.�

�
�
�
6��

/
��



�#$2�(

�&'���
#2�

#2
�
�
�
/
�
�
�
�
.3

#

#

3
%

*

#2

33)�
��


�
�
��


.�




��
�
�
6�3#%#3

#1

	


�


�8#)&%%���

�
�
�
�


��


�
���

�
��:�

�
�
���



,
�#1;

)5$#)$)2
�
��
��
�

21307 21



�
�
�
�
��
�
�
	


�
�
��



�
�




�

�
��



�
�
�
�
�

�
�

�
�

�
�
�
�
�
�


�

�
�
�
�


�
�
�
�



�


�
��




�

�


�
��
��


�

��
�

�


�
�
�
��
�
��



�
�
�



�

��
��
�


�

�
������������

 �����
��!�����

"
�
�
�
�
��


�

�


�
�

�


�
�


�
�
�
�


�
�
��


��
�


�
�"
�

�

��
�


�
�


�


�
��


�


�
�

#$%&'
�(
�#

�(
(
�)#

#

�(
(
(
�))*

�
�


�
+


�

"
��


�

�
,



�
�
-
.�
��

�
�
��
��
�
�
�
,




���



�
��
�


��


"
�
�
,
�
�
��


��

�
��
�
�����

�


��

�

�
��
�
�
���


�
��-



��
�


�
!�


(
�
��

��


�

�
�
��
�
��

!��


�
��
�
�
���


�
��-



��


�


�
�


�
��
�
��
��
�
��

�


�
���

��
�
�


�
�
��

��
�
�
�
���

�


�

(
�
�


�
�


�

�
�
��
�




��


�
,
��
�
��


��
"
��
�
��

�
���

�
��
��
�
�
�
,




���

�
�
����



,
�
�

��
�


��
�
�
�


�
�
/
��
"
��
�
��

�
�


�
��
�
�
���-



��


�
�
�




�
��
�
�


��


,
�


�
�

%0

�
�
�



�
"

�
�


�


�


��
�
0��



�
��
�
�
�
.�
�
1.1-

#2$##$13


�


�4#)3

-
�


�
��


��
�
�
�
�

�
���

��
�
�
�
��
�
��

�
��
$


&.2.32
�
	,

	�
�
�
�

&,
�
/
)5

2#%#2
6

�
6

2#%#2
...

�
�
�
�
�
��

�
7��


�

�
�
�
��

2��
�
�
�22)�

�.2#%#2



�


�42)))���

�
�
�
�


��


�
�



�
����

�-
�

�
5$2)$3&

	��
�
�
�

�
�
�
��
�
�
�


�
��
�
�
�


�
�

�
��


�


4�2*2&

�
	��

�
�
�

#)$25$3*

	��
�
�
�

)5$)#$3%
�
�
�
�


�
���

��


��
�
��

�
$"
�


�
�
��


��


�


4�02%1




�


,
�
�


��


�


�
"�

�


��
�






�
�
��


�

* & 0 #2

-
��

�
+

�


�

�
�







�
�
��



�
�
�

��

.��
�
���

��

	


�
�

.��
�
���

���
�
�

.��
�
,
,
�



..
�
�


��

�
�

�
��

�
�
�



8

�
�
�
�

�.2#%#2.0%
�.2#%#2.&*
�.2#%#2.%)
�.2#%#2.3)

��


,
�#

�.2#0*1.0%.22)
�.2#0*1.&*.22)
�.2#0*1.%).22)
�.2#0*1.3).22)

�


�
�


0%&*%)3)

�
�
�
�
��
�
�


�
�
�


�.2#%#2.0)
�.2#0*1.0).22)

0)

-
�
�


�9
�,
�
��

�
��
�
�
/
7�2�



�

�
�
-
��
�
�
/
7�2�



�
!�22)�





�
���

�
�
/
7�2�



�
!�22)�

�
�
-
�


��
�
�
/
7��



,
�
�


��


�


�
"�

�


�:2.�

;
�
�
�
�


�
7�41�(

�#'��
��

,
�

�
�
�


�
!��

�
�
�
7�1.02�(

�#.#$&���
�
�
�


�
!��

�,
�
7�&.&)�(

�#$&���
-
�
�
�
+


�7�2�



�

�
�
�


�
!��

�
�
�
7�1.02�(

�0$1���
��

�
7�#�(

�2'�,


��

���


�
��:0)))$�

+
�
;

�
�


�
�
�
��


�
��
�
�
/
7�2�



�

�
�
�
+


�7�%��

�
�
��
��


!�2&��

�
�
�


.��

�


�
�
��

�
�
-
�


��
�
�
/
7��



,
�
�


!�2�



�
!�#�"

�
�
�




7�%��

�

�,
�
�


�,
�
�


(
�
�
�
�
�

��


��


"
7��

�
�
.#)

�
�
�
�
�

��


��


"
7��05*��

�
�2,

.&��


/
�
�

#% #* #& #0 #2 ## #) 3 1 5 % * & 0 2 #

�
�
�
�
�
.#)

�
�
�
�
2,

.&

�.�
)0)%#)%2

�.2#53#.)#

�.2#0%)
�.�

#))"
2&.%

�.��
�
50�

#.53*

�.2#0%#

�
�
�
�
.�
�&.&

�
�
�
�
.�
�
1.%-

�.2#0)1

�
�
�
�
.�
�
1.2)-

�
�
�
�
.1*25

�.2#5#).22)
�.2#0#2.)2
�




��
�
�
�
��
�
�


�
�
�


## # # ## # #*& # 2 2 # # #
��


,

�


�
�
�
��
�
��



�
�
��

�
�4

<
�
/

�
�
�
�
�
����

�

�
�
�


,
�
�
��
�-
.2#0#0

�


"

....
..

�
�

�
��

��
�
��
�,




�
��


�
��
.2#0%&

�


"

....
..

�
�
��



��


�
��

���
�
��


�:�

��,
�
�


�
;�-

.2#&&%
�


"

....
..

"


�


�43&52���

�
�
�
�


���

��


�
��
��
�
-

#)$)*$)5
	�

�
�
�

�
�
�


�
!��

�
,
�
7�%02=#$&���

!��
�!��

�
!�
�

#1 #5
�
�
�
�
.�
�%.&

#
�
/.�

�
�
�
7��

/
��



�#$1�(

�&'���
#1�

�
�
�
/
�
�
�
�
.2

#

#

2
%

*

5

1

0
3

#)



�
�


7��

"
"
�(
���

�
���

��


�
�
��
"
��
�
�


�

�
"
�


�
��
$

!�,

�
�


�!��



�
��
�
��
�

�
�


��


�
�
�
�


�

#%

#*
##

�
�



�
�
�

-
�+

"
�
�
,
�,
�
��

�

�
�
/

-
�+

/


�

>
�
"
"
�(
��


�
��
����

�
���

�"
�
�


���

�
�
�
�

�

�




��
�






�
�
��


��


��

��

#2

#5

����

�
	
��

����

����

�
	
��

����

�
�.�

�
���

�
,
�
�


�


��
�
�
/
�#*))�!�#�,

�

�

�

�
��

���#*���


�
��#%���

"
�


�
��0

�


���

�
��

�
��


�?0��



�

&
#0

#&



�
��
�






�
�
��



�
�
�

��

�
�







%
0

*&

-
��

�
+

�


�

# 2

�
�
��



�


�
�
��
�

�

�#2*

#*

#1
�������������

 �������!�����
,
�@ �A������BC �



�
��
��


�
�

,
�
�


��


�
�

22)��
�
�
�*)$%)��

�
��22)��

�



(
(
.22)



�
2(

(
(
(
(

�.2#0)5.3).�
�
�
��
�


��
�


�


��
�
�
�
�
��


�/

##)�
��


�
�
��


.�




��
�
�
7�2#0)5

�


�


�4#)&%%���

�
�
�
�


��
�
�
�


�
��

��
�

�

*$2)$)1
�
�
�

2161222



�
�
�
�
��
�
�
	

�
�

�
�

�
�




�

�

�



�
�
�
�

�
�
��
�
�

�
�
�
�
�
�


�

�
�
�
�


�
�
�
�
�

�


�

�
�


�

�


�

�

�
�
�

��
�

�


�
�
�

�
�

�
�

�
�
�



�
�
�
�
�
�


�

�
�����
����� 

!�����
��"�
���

#
�
�
�
�

�
�
�

�


�
�

�
�
�
�

�

�
�
�


�
�

�


��
�


�

#



�

��
�

�
�
�
�


�
��
�
�

�
�

$%&'(
�)
�$

�)
)
�*$

$

�)
)
)
�**+

�
�


�
,


�

#

�

��
�
-



�
�
�
.�

�

�
�

�
��
�
�
�
-


�
���
�
�
��
�


�
�
#
�
�
-
�
�

�
�
��
�

�
�
�
���

�
�
��

�
�
��
�
�
����

�
���


��
�


�
"�

)
�
��

�


�

�
�
��
�
��
"��
�
�
��
�
�
����

�
���


��


�


�
�

�
��
�
��

�
�
��
�


�
���
��
�
�


�
�
��

�
�
�
�
���
�


�

)
�
�


�
�

�
�

�
�


�
��


�
-

�
�

�
�
��
#
��
�
��
�
���
�

�
��
�
�
�
-


�
���
�
�
����



-
�

�
��
�


��
�
�
�


�
�
/
��
#
��
�
��
�

�
�
�
��
�
�
����



��


�
�
�
�


�
��
�
�
�
��


-
�
�
�
�

&0

�
�
�



�
#

���
�����
��

�


�

�


�
�
�

�
�

�
�

�
�
��
�
�1

2
�
/

�
3

$

�
0

�

�
�

4��
�
�

�
�
��
�

�
��


.�
$�
5$'

$$
#�$

#�
�
��

�
��

�
4���

+"���
�-
�
�
�
�

�
�
#
�
�


�
�
��
.+

2
$

��

��

4�'�-
�.&**�"�
��

"��*.33*"��6�

.2
&**'�'

$

#$
#�
�
4�3�-

�"���
+"���

�-
�
�
�
�

�
�
#
�
�


.3�
.�
�
+

$

�$
��
��
�#�

�
-

�
4�$$*%33*�"�$3���
�

"���
�-
�
�
�
�


.)
.�
�
�
.3$3

$ $

.�
�
.

�
3#
+'�

7)
899

�
�
�
�
�
�
-
-


�
��


�

�


4�3�

�

�
�
.
�

�

�
$&#

+'
�
$

��
�

��
�4�
�
�

�����
���3���

��"�7�
��8


.�
�
�
3$0$$

$

�
�
�


�
4

+� $�'�

�
����


��
�
��
+���
��

����
��
���

��

�

�
�
�
��
���



��
�
��
�

�
��-

��
,
�

�(�
+(

��
�

�
����

'"�+"�&"���
��
�
�

�����
�
��#�
�

���
��
�
�

��

��


-
�
�
�

�#�
�
-
��
��
�


�

�

#�
�
�33*���

�����
��
�

��4��

�
��:�	�

-
�

���
�
�

�
��
�

"�
�
����������

�
��

��
��

+��
���

	�
�
�
�

3�
�
�
*;

�
�

-
�
�
�
�

3$0$3


�

3$0$3
...

�
�
�
��
�
�
/
4�3�



�

�
�
4��#
�
�
�$$*����

�

�
�
�.�
.3$0$3.*$

�
�
4��#
�
�
�33*����

�

�
�
�.�
.3$0$3.*3�7�





��
�
�


�'8

�
�
4��#
�
�
�.�
-
���
�

�
�
�.�
.3$0$3.*$.�

-
"�.*3.�

-

-
#
�
���

�
��
�

�
�


�
�

0�
-
��
�


������
�
���

�
�

��
��-

�
����
��

��
���

�
-
��
��

�
9

�$

�3

$

3

�,�3
.��.
�3�+'�7)8

	$�
�
�
�
�

�


��

�



	0
�
�
�
�
�

�


��

�



�
+

�
�
�
�
�

�


��

�

 	'

�
�
�
�
�

�


��

�



�
�
�


��
�



�
��
�

�
�

�
#
��
�
$

�
�
�
��

�


�

���
�
�

�
#��

�3

�
�
�

#
$��
�
�
�#
�
$��
�
�
�
�

�


��

�



	+
�
�
�
�
�

�


��

�



�

�
�
�

�

#
�3�
�3+*�

79#
�
�
�33*�

��
�

�
�
8

�
�
�

	�
-
�

<= .

�
$�:
��
3

�
�



�


"�3��

��
�

�
�
0

#
�
$

#
$

	$ �
�
3

�
�
3

�
�
3

�
�
$

�
�
$

�
�
�
�
�

�


��

�



�
�
0

�
�
0

�
�
�
�
�

�


��

�



�
�
�
�
�

�


��

�



�
�
&

�
�
�
�
�

�


��

�



	0

�,�$

���
�����
����

�
�
�
�
�

�

�


�

�


�
�
�

�
�

�
�

�
�
��
�
�1

2
�
/

�
;

�
3

�
��4����

���"�'�;-
#"�0+�

�
��4����

���"��';-
#"�0+�

�
+

�
��4�-

/���
"�3*�>�3+*�

$$ $

�
0

�
��4�
�
�

�"�33*�#"�0+�"��
��

����
��

$
�
'

�
��4��


�
�-

�
"��*$�#�$***�

�
&

�
��4��


�
�-

�
"��**+�#�$,�

$ $


.�
�
';'.0+

�




��
�
�
�
��
�
�


�


.�
�
';+.0+


.�


33;.0+�

�

.�
�
$*0.$,


.�
�
+*3.$,

0

�
$"��

3
�

�4�00*"�+?

"�$%'�

.�
+$00**

3
�
0

�

�4�05"�+?

"�$%'�
����7�



�8

.�
+$05�

*
$

�
�
'

�

���


�4�00*"�&��
�
��
�"��

�
-
-
�
�


.�
�
;+*.&$.00$

$
�
�
0

$
�

���


�4�';,"�@��
�
��
�"��


��
�

�



.�
�
;+*.@0.';0

	$
�

��


�
4�$$���

�
�
�
�
"����

�
�

�


.�
$**.$$

$
	3

�
��
�4�0��
�"�������
��
�"��5�"���-

�
�

.�
�
�
�
.$*0.$5.�

.�
$

��
$.&

��
�

�
"��-

�4�'.'*9$%'��A"���
�
�
"��

"��
��$"3"0

����
�
�
##4�'.'*B$�**"�#%#"�


)
�
�
�
�
.300'

0
#�

���
4��
�
�
��
.�
�


%#�
�-
"0-

"3$&�
�
%
�


.��
�


.�
%�
�#
�
�
-

3( &
�
�
�
�
.�
�'.'

�
�
�
�
4�0��
�

��
%�
�-
�"�-

�
�
)

	'"	+

.�
3&+$**03

3

9


.
�
;@�*+


�
4��
�
���

�


��


�
�
��
��
�
"�+�"��

*53


.
�
�

�$05

�


�
�
�
�
4��
�
�

�
�
���


#
�

�
�

�


�7�
�
�
;'38

�
�
$"3

3 $

.
�
0*@3


�
4��
�
��
.�
�

�
�
���


�
�
��
�
�
�
�

�
�

�
0

��
$

�

�
�
#

�

���

�
�

4�3�"�+*�"�'��
�

��

�

$

.�
0�
3+0

2
3"2
0

��
��
�
��
�

4��
�
�
��"��

��
"���

53

.2
3�
''*$

3

)$
�
�
/����4�$&�-

�
�"���

�
���

�
#
�



.)
��
�.&

$

�
,
�
$
�
�
�
,


�4��


�"�$@��

�
����

�
��
�
�
#

�


�
,
�
3
�
�
�
,


�4��


�"�&��

�
"���

�
��
�
�
#

�


$

.�
�
�
.&.��


.�
�
�
.$@.��

$

�
$"�
$$

�
��4�-

�
�
�
��

�
�-

�
"��*$�#�+*�"��$(��
��

�
3


.�
�
$*0.+*.$

�
@"�
5

�
��4��


�
�-

�
"��$3�#�+*�

3

.�
�
$3*.+*

�
$*

�
��4�-

�
�
�
��

�
�-

�
"��33��#�+*�"��3(�
��

�
$


.�
�
33'.+*

�
'

�

�4�$*,"�+?

"�$%'�

.�
+$$**3

$
�
+

�

�4�$,"�+?

"�$%'�

.�
+$$**$

$

�
�
3

�

���


�4�$,"�@��
�
��
�"��


��
�

�



.�
�
;+*.@0.$*3

$
�
�
$

$
�

���


�4�33"�@��
�
��
�"��


��
�

�



.�
�
;+*.@0.33�

*

�
�
�
�
4���

�
,
�����


�"�0��
�
"��
�"��

�
��

	0

.�
�
�
�
.$*0.*$.�

.�
$

�
�/



�


��
/
4��
�
-
�
�
��1�



0&3$�

*+**

.�
/.�
�
-
�
�

$$

.�
�
.;&�

�
*$

�
�

�
�
�
4��

�
��
�
�
����

�
�
/
�

���1;&�

�
*$

�
�
$

3�

#�
�
�.�-

�-
�
�

��.��

�
��
�

��

0���
�
.
�

0*$$

�
�
�


��

�
�$

�
�
�$03

�


�
��

�
�
�
�
��
�
�


�
�
�


��
4


.3$0$3.*$


.3$0$3.*3

-
�
�

�4

$$*�

33*�

�
���7�

+8


.�
-
3*&.3+*


.�
-
&@;.'**

�
�
��
�

�
��
��


�
�
�
�

���



)
���
�
�
/

�
�
4�
.3$0$3�.��

�
�


-
�
�

�
��
�
�
�7

)
�
��
�

�
�
�.��
+��
�
�
8

�
�
$

99

�
�
���
�

�
��
��

�
�
�

��
��#

&�

����/���
�
�
�
�3'3��

�
���

��
���

#�������
�

�
�

�
#�
�

����
-

��/�

�
�
�
�/
��
��
-
�
����

-
�
�
�
���
#

�

�
�

�
�


�7
.�

�
�
8��
�
��
�


�

�
�



�
#
��
�


�#
�
�


��
�
�
��
�


�#
�
�


��
�
��


�

�


�
�
�


��
+���

��
�
�
�
�

�
%��
-
�
����

-
�
�
�
�

�
#
�

�
�

�
�


�7
.�

�
�
8��
�

�


�
�
��
�
�
�#�
�
��

�





�
�
�
�



	3�:
�	0

�
�
���
#
#
��
���


)
�
�
�


�
��

�
�
�

#
�
�
-
��
�
�
,
��
#
��
�
��
�
�
�
�
�

�
�
�
�
�

�



�

�



�
��$"3

��
�
�

�
4��

�����

�

�
,�1$5���

�"��#


.�
�
�
�


�1$5

$(



�
�
�1$*5$&��

�
�
��
�
�


-
�
�/
��
�
�

�#�

�
��
�
/
�
��
��7)

$8���C��
�
�

*0%0$%*5
�

����

�
�

$8


�

���



��
�


��
�
/
�
��
��7)

$8��
�
�
�
�
�/
��
�
�
�


��
�


��
�
��
�
�
�
�
"

�
�
��-

�
�


��
�
�
�
��*&3(�7$%$&(8

38
�
�
��
�
���
�
��


�
�)
$�7�

�
/
�
��
�8���

��
�


��
�
��
�
�
�
�
��
�
�
�
�
�

�
��

�

�
�
�

�
�
�

��
�
�
�


�
�

�
�
��
�
�
�
�
��
�

�
��
#�
�


-
�#����

��
�
�


-
�
�/



�
�
�1$$*&&���

�
�
��
�
�

���
�
�
�

�
��


��


����



�
�

�
�



���
�
��
��:

*;%3$%*5
�
���
�
�
�
�
�


�

�
�

9999

�


-
�
�


���

$"�3"�0


�
�
�1$+$'&���



-
�
�


��
$"��

3"��


�
��
�


��
%�

�


�	�
-
�


�
�

$*%*+%$*
�
�
�

�



�
$"��

3
�

�

4���

��"��
�

�
��
���
�

"�*3+��

�"33���

�

.�
.�
�
�
�
.$

3

�
3

�
$

9999

�
+

�
�
�
�
�

�


��

�



9999
�
$"��

3��


�
��
�


��
%�

�


�	�
-
�


�
�
�

�
�
$"��

�
3��
�


��


�
���


�
�

�

�


��
�
�
��




�
���
��


��
�
�
�
��
�
��


�


�
���

�
�


��
�
�
�
�
�

999
�
�


��
�
�
�


�
���


��

99

�
�
+

�
�
�
�
�

�


��

�



21312
23



�
�
�
�
��
�
�
	

�
�

�
�

�
�




�

�

�



�
�
�
�

�
�
��
�
�

�
�
�
�
�
�


�

�
�
�
�


�
�
�
�
�

�


�

�
�


�

�


�

�

�
�
�

��
�

�


�
�
�

�
�

�
�

�
�
�



�
�
�
�
�
�


�

�
�����
����� 

!�����
��"�
���

#
�
�
�
�

�
�
�

�


�
�

�
�
�
�

�

�
�
�


�
�

�


��
�


�

#



�

��
�

�
�
�
�


�
��
�
�

�
�

$%&'(
�)
�$

�)
)
�*$

$

�)
)
)
�**+

�
�


�
,


�

#

�

��
�
-



�
�
�
.�

�

�
�

�
��
�
�
�
-


�
���
�
�
��
�


�
�
#
�
�
-
�
�

�
�
��
�

�
�
�
���

�
�
��

�
�
��
�
�
����

�
���


��
�


�
"�

)
�
��

�


�

�
�
��
�
��
"��
�
�
��
�
�
����

�
���


��


�


�
�

�
��
�
��

�
�
��
�


�
���
��
�
�


�
�
��

�
�
�
�
���
�


�

)
�
�


�
�


�

�
�

�
�


�
��


�
-

�
�

�
�
��
#
��
�
��
�
���
�

�
��
�
�
�
-


�
���
�
�
����



-
�

�
��
�


��
�
�
�


�
�
/
��
#
��
�
��
�

�
�
�
��
�
�
����



��


�
�
�
�


�
��
�
�
�
��


-
�
�
�
�

&0

�
�
�



�
#

	�
�
�
�
%�
�
�
��

'�
�
�
*1

�
�
�
��

2$0$0


�

2$0$0
...

�
�
�


-
�
�

�
3�2��

�
�
��
�
�
�
�

2$0$2��


�
��


�
�
�45'12��

��
��
���

��

���

���
�

	
$*%*+%*1

�
��

�
�
�
3$�

�
�
���

���
�
�
����


��
�
�
����

�
�
�


�
���

�(�


�

�����

�
�(���

�
�
�
�
�

��

�(�


��/��
�
�(���

�
�
�
�
�
�

�
�

�
���

��

�
�
,
�

�
���
�

��
�
��
�
����


��
�
��
�


�
�
�



�
#���


���
���

��
�
�

2�0�
	-
�$���

�
�
��
��
�	�

-
�
�


�
�#�

�
���



�
�
�
�
�
�
�
���


��/��
�
�
���

��-
�
�

�

���
�
�#�

�
��

#��

���
�6�

+&17

'02$

�
�
$

2'*�$2*

�
�
�
.2$2

�
$

�
0

8

$

	'

0 2

-
�
�
.0*72

�
2

$

9
$

00*

0

00*

&
�
$

$2
'

�
+

�
0

#
$

�
�
.�
�
�

	+

2�

0

�
0

2$

�
�
.�
�
�

�
'

2

�
&

�
�
.�


�
�

02$

��$����$

�
�
03'

'1,

9
02�
''�

$

�
+

$, 	-
�
$

9
22�
''*$

8+

�
�
230
$,

�
�
23'
$,

�
0

$�
5$'

0 2

+

1

1

7

7

+

&

�,
�

�
�
�
.1'2

��2

$ 2 0 ' + & 1 7 5 $* $$

&

�,
�

8+

�
�
$

�
�
�
.1'2

�
�
030

'1,

8+

�
'
$*,

$20'&175
$* $$ $2 $0 $+
$&

$1

$7

$' 8+

�
$

�
�
�

�
�
2

�
�
0

��
�
,
$

-
�
��

�
�
*

�
�
$

�
�
2

�
�
0

�
�
�

�

�

$&�
+'

�
�
$

�
�
*

�
�
�
$

�
�
�
2

�
�
1

�
�
&

�
�
+

�
�
'

$'
�

0&$2�*+**

��/$

8+

$

2
0
'
+
&

�
�
'��00*

$ 2

0 '

8+

�
�
23$

$,
�
�
232

$,

�
�
03$

�
�
032

'1,

$
2

0
' '1,

�
7

)
$

$&-
�
:

$2
$2

�5

$
2

0
'

+
&

1
7

�
�
$3$

�
�
$32

�
�
$30

�
�
$3'

22222222

	$
��
�
�
;�


�

�

�
;�
�
�


�
	

�
�
;
�

��
�
�
;
�


�	
��;�
�

��
$

$

2
0'

+

&

1&�
�
*$

�
��
�
�
�

/


�

�
�
�

�


�

�
�
�

�
�,
�


�

�
�
�

�
�
��

�
�
�

-
�
�
�
�
���
�
�
�
�
�
���
�
)

��
�
�
�
�
�

�
�
��
�


�
	

�
��
�

�

�
�
��
�


�
	

�
��
�

�
�
�

��
�
�
�
�
�
�
�


�
	

�
��
�

�
�
�

��
�
�
�
�
�
�
�

�
�
�

�


��
/
%
�
	

�
��
�

�

�
�
��
�

�


��
/
%��
�
�
�
�
�

�
�
��
�


�
�


�
#�
�


��
�
�
�


-
�
��
�
��
�
�


-
�
�/

�
�
�
�
�

�
��
�
�
�
�
�

�**+�#

2*�#�2+*�
�*$�#�$,�

�
�
�
��
�
�
#

�

	�
-
�


�
�

22*�#�0+�

	2
	0

02$

05

�
#

�
#

�
$

8���
2

�*$�#
�+*�

'�1�#
�0+�

�
2


�
�
�
�

17�*+
�
�
�

8+

8���
1�'1�#

�0+�

�
$*

�22�#

�
$$

�**$�#


�
�
�4$+$'&���


-
�
�
��

$"��
2"��


����

��

%�

�

�	�

-
�
�

�
,

$*%*+%$*
�
��

�
2

�
$ <<

<
�
$"��

2��

����


��
%�

�

�	�

-
�
�

��

24
21313



8. WARRANTY

This Limited Warranty gives the Buyer specific legal rights, and a Buyer may also
have other rights that vary from state to state.

For a period of 365 calendar days from the date of shipment, Valco Instruments
Company, Inc. (hereinafter Seller) warrants the goods to be free from defect in
material and workmanship to the original purchaser.  Repaired parts are warranted
for 90 days.  During the warranty period, Seller agrees to repair or replace
defective and/or nonconforming goods or parts without charge for material or labor,
or, at the Seller’s option, demand return of the goods and tender repayment of the
price.  Buyer’s exclusive remedy is repair or replacement of defective and noncon-
forming goods, or, at Seller’s option, the repayment of the price.

SELLER EXCLUDES AND DISCLAIMS ANY LIABILITY FOR LOST PROFITS,
PERSONAL INJURY, INTERRUPTION OF SERVICE, OR FOR CONSEQUEN-
TIAL INCIDENTAL OR SPECIAL DAMAGES ARISING OUT OF, RESULTING
FROM, OR RELATING IN ANY MANNER TO THESE GOODS.

This Limited Warranty does not cover defects, damage, or nonconformity resulting
from abuse, misuse, neglect, lack of reasonable care, modification, or the attach-
ment of improper devices to the goods.  This Limited Warranty does not cover
expendable items.  This warranty is VOID when repairs are performed by a
nonauthorized service center or representative.  For information about authorized
service centers or representatives, call or write Customer Repairs,  Valco Instru-
ments Company, Inc, P.O. Box 55603, Houston, Texas 77255.  ph(713) 688-9345
At Seller’s option, repairs or replacements will be made on site or at the factory.  If
repairs or replacements are to be made at the factory, Buyer shall return the
goods prepaid and bear all the risks of loss until delivered to the factory.  If Seller
returns the goods, they will be delivered prepaid and Seller will bear all risks of
loss until delivery to Buyer.  Buyer and Seller agree that this Limited Warranty shall
be governed by and construed in accordance with the laws of the State of Texas.

THE WARRANTIES CONTAINED IN THIS AGREEMENT ARE IN LIEU OF ALL
OTHER WARRANTIES EXPRESSED OR IMPLIED, INCLUDING THE
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

This Limited Warranty supersedes all prior proposals or representations oral or
written and constitutes the entire understanding regarding the warranties made by
Seller to Buyer.  This Limited Warranty may not be expanded or modified except in
writing signed by the parties hereto.
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