Insta

Maintenance Instructions

lfation Operation & —

SERIES 36
ELECTRIC VALVE ACTUATOR

This manual inciudes instructions for extra limit switch and auto sequence timer options,

Description:

Warcester Controls Series 36 Electric Actuators are unidirectional rotary valve actuators. Standard units can provide up to 550
in.-!hs. of torque delivered at the output shaft. The A.C. versions of these actuators use rugged shaded-pole motors with integral
thermal overload protection and automatic reset. An internal adjustable limit switch is used for accurate control. One additional
limit switch [optianal} can be mounted within the unit for remote position indication or the contrel of an auxiliary piece of equipment.

IMPORTANT:

WARNING:

CAUTION:

THE SERIES 36 ACTUATOR 1S A UNIDIRECTIONAL, 80° ACTUATOR, AND THEREFORE, CANNQOT BE USED ON
BUTTERFLY VALVES, BALL VALVES WITH AN UPSTREAM RELIEF HOLE (CRYOGENIC, CHLORINE, ETC.), OR ON
DIVERTER/ THREE-WAY VALVES (THE SERIES 75 IS REQUIRED FOR THESE). THE ACTUATOR MUST BE MOUNTED
ABOVE THE VALVE, WITH THE OQUTPUT SHAFT AND VALVE STEM VERTICAL. IT WILL NOT FUNCTION IF
MOUNTED AT AN ANGLE, OR BELOW THE VALVE.

SERIES 36 ACTUATORS ARE ELECTRO MECHANICAL DEVICES SUBJECT TO NORMAL WEAR AND TEAR.
ACTUATOR LIFE 1S DEPENDENT UPON APPLICATION AND ENVIRONMENTAL CONDITIONS. IF APPLIED IN
HAZARDOUS SERVICES, SUCH AS BUT NOT LIMITED TO, MEDIA TEMPERATURE EXTREMES, TOXINS,
FLAMMABLES, OR OTHER SERVICES WHERE IMPROPER OR INCCMFLETE QPERATION COULD PRODUCE A
SAFETY HAZARD, IT IS INCUMBENT UPON THE SYSTEM DESIGNER AND THE USER TO PROVIDE PROPER
WARRING DEVICES SUCH AS TEMPERATURE SENSORS, OXYGEN SENSORS AND FLOW SENSORS. WORCESTER
ALSO RECOMMENDS THAT THE OPTIONAL AUXILIARY LIMIT SWITCHES BE USED FOR MONITORING AND/OR
ELECTRICAL INTERLOCK.

Worcester recommends that all products which must be stored prior to installation be stored indoors, in an
environment suitable for human occupancy. Do not store product in areas where exposure to relative humidity above
85%, acid or alkali fumes, radiation above normal background, ultraviolet light, or temperatures above 120°F or below
40°F may occur. Do not store within 50 feet of any source of ozone.

. INSTALLATION

A, Attach

mounting bracket to actuator using four (4) cap screws & lockwashers, and tighten securely. For small size top

mount style valves, attach bracket such that bracket nameplate will be to side of valve.

B. Attach

actuator/bracket assembly to valve as follows:

Caution: Ball valves can trap pressurized media in the internal cavity. If valve is installed in line and is or has been in

operation, make sure there is NO pressure to or in the valve and operate valve one full cycle, if it is necessary to
remove any valve body bolts.
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1. Valve Models 51/52 (1/2"-2" only), 59 {2" anly}, 45 {2 1/2" only}, 82/83 (1/2"-2" only} and Top Mount 44 1/4"-2" and
B9 {1/4"-1 1/2"):

Note:

E.

For above listed valves, it is not necessary to remove any valve bedy bolts or remove valve from line in order to
mount actuator.

Close valve (valve is closed when flats on stem are perpendicuiar to the fine of flow). If any valve information is
marked on stop ptate or handie, it will be necessary to transfer this information to the bracket nameplate.

For 1/4"-2" 44, 1/4"-1 1/2* 59 series top mount style valves and 1/2"-2" 51/82, 1/2"-1 1/2" 82/83 series valves,
with high cycle stem packing as standard, remove handle nut, lockwasher, handle, seperate stop plate (if anyl,
retaining nut and stop pin(s). Add the 2 additional belleville washers with their larger diameter sides touching each
other. Add the self-locking nut to the stem and tighten while holding the stem flats with wrench. Tighten until
belleville washers are flat, the nut will "bottom”, and then back nut off 1/3 turn. The 2 additional belleville washers
& the self-locking nut are included in the mounting kit.

CAUTION: The self-locking stem nut is difficult to tighten, and must fully flatten belleville washers before backing

off.

For 2" B9, 2 1/2" 4B, and 2" 82/83 valves only, remove handie assembly, retaining nut, stop and stop screws.
Replace with valve stem spacer, or with 2 belleville washers (if valve has graphite stem packing), and replace
retaining nut. Note: Belleville washers are installed with iarger diameters touching each other. Using & wrench to
prevent stem from turning, tighten retaining nut until stem packing is fully compressed or bellevilles, if used, are fully
flattened, then back off nut 1/6 turn. Excessive tightening causes higher torgue and shorter seal life. NOTE: Valves
with V51 high cycle stem packing option instalied, identified by 2 bellevilie washers installed and handle assembly,
stop and stop screws removed, do not require stem area disassembly.

Center coupling on valve stem.

Lower actuator/mounting bracket assembly over coupling and onto valve, making sure that slot in aciuator shaft will
engage male tang on coupling.

Secure bracket to valve using cap screws and lockwashers provided in mounting kit. Tighten securely. For small
size top mount style valves, bracket nameplate will be to side of valve.

li. Electrical Installation & Adjustment: [Refer to Figures 1 and 2}

Make conduit connection to NPT fitting on actuator base (1/2" NPT far 10-2036).

CAUTION:

In cases where the conduit connected to the actuatar may be partially or completely run underground, ar through
which moisture may contact energized live parts, or where the actuator and/or conduit is exposed to temperature
differences, the conduit should be sealed within 18" of the aciuator in accordance with the National Electrical
Code.

A. Wiring Termination

The 36

Actuator wiring is done using the wire terminations previded. Cre "wire nut" is used to connect the actuator's

"free" motor lead to incoming power. Twa other incoming leads are connected at the actuator limit switch by 3/16"
"quick-connect” crimp-type wiring connectors. These wiring connectors are fitted to the NO [normally open) and NC
{normally closed} terminals of the actuator [imit switch.

The actuator should be electrically grounded in accordance with standard procedures.

See table for minimum fuse rating when overcurrent protection is used in motor power circuit. NOTE: The table shows the
minimum rating to prevent in-rush current from blowing the fuse.

MINIMUM FUSE RATING FOR OVERCURRENT PROTECTION

Actuator Size Voltage Fuse Rating
10 120 VAC 3A
2Q 120 VAC BA
10 240 VAC 1.BA

20 240 VAC 3A




4

D. Prgper Alignment of Switch:

The limit switch is adjusted and set at the factory for proper 90° operation. V'erify switch setting prior to operation. In the
event that the switch is not at the desired setting, adjusi as follows:

The limit switch of the 36 Actuator can be adjusted in two directions; up and down and side to side {refer to Fig. 2 helow).

To adjust the limit switch, loasen the adjusting screws on the casting’s switch support. Once these screws are loosened,
the limit switch can move up and down and sideways a total of 3/8 inches.

Moving the switch horizontally causes both stop points to shift. Moving the switch vertically changes the 90°/9C° rotation.

Adjust the switch vertically jor uniform 90° cycles, then shift it horizontally tc set the step points.

Secure the switch fastening screws when proper valve indexing is verified thru one complete rotation of the valve {360°).

The actuater is now ready for operation.

SWITCH ADJUSTING FREE LEAD
SCREWS / KFROM MOTOR

LOCKWASHERS

WIRE CONNECTOR
{SHOWN IN THIS VIEW ONLY)

LIMIT SWITCH
SPACGER

SWITCH
MOUNTING
SCREWS

EXTRA LIMIT SWITCH
OPTION SHOWN IN
PHANTOM LINES

MOTOR LEAD

QUICK-5LIDE
CONNECTOR

SWITCH LEVER ARM SHOWN
DOWN IN DETENT

Figure 2
H. MAINTENANCE & TROUBLE SHOOTING:

WARNING - Disconnect power during cover removal.

The Series 36 Electric Actuator requires no regular maintenance. The actuator utilizes a.permanently lubricated gear train. No
additional lubrication is necessary. ’

Should the actuator fail to operate, the following are hints for trouble-shooting.
Electrical Supply: Be sure the actuator is supplied with the correct voltage.

Electrical Connections: Does the wiring conform to the wiring diagram?

Motor_Madule:

AC Motors - If the motor winding is short-circuited, or if the thermostat has opened the winding, the unit will not operate.
If the motar is hot, allow it to cool down so that the stator is at room temperature. Apply voltage to motor. If motor still
fails to operate, replace entire motor module. :

Motor Bearing Alignment: The actuator motor uses self-aligning bearings. During shipment, the bearing may become
misaligned, so the actuator will not operate. Tapping the motor stator {(lamination around top bearing bracket with a plastic
hammer or screwdriver handle) while it is energized will realign the bearings. The unit will then develop full output. To
perform this adjustment, re-energize unit with cover off. 1f rotor hums, but does not turn, tap stator lightly as described.
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- - DOTTED LINE INDICATES
WIRING BY CUSTOMER
ACTUATOR OUTPUT
SHAFT MUST ROTATE
CCW WHEN VIEWED

FROM THE MOTOR
l N.C.® @No. | END OF THE ACTUATOR.

_—— 4 CONNECT FIELD WIRING
| WITH SUPPLIED WIRING
CONNECTORS.
CAUTION: USE PROPER
CRIMPING METHODS

gzb

‘ COM.

CAUTION: SEE TABLE IN
INSgAb‘IRATION. OPERATION

AN INTENANCE MANUAL
* SUPPLY VOLTAGE FOR MINIMUM OVER—

- CURRENT PROTECTION
|NEUT AC HOT RATINGS WHEN USED IN
MOTOR POWER CIRCUIT,

SEE ACTUATOR NAMEPLATE FOR SUPPLY VOLTAGE

{(Figure 1}
B. Actuator Rotation

Incoming power is alternately applied between the NO or NC switch terminals and the "free” motor lead. When the proper
voltage is applied to the actuator its output shaft and bull gear turn counterclockwise (CCW) when viewed from above.

C. Proper_80° Operation:

The 38 Actuator is a unidirectional actuator which is designed to stop at each 90° position cf ane complete rotation. This
interval is determined by the detents on the face of the actuator's output gear. The arm of a limit switch rides over these
detents controlling the point at which actuator motion will stop.

Mounting the actuator to the valve such that the actuator’s conduit entry is in-line with the piping will allow the following
operation:

*Switch Arm Position Valve Position
Up Open
Down Closed

*The switch arm has just hit the transition peint on the gear face detent.

Rotating the entire actuator on the valve 30° {and rotating the ball 80°) sa that tha conduit opening is cross-line to the piping
will change the above details. When the switch arm is up, the valve is closed; when the switch arm is down, the valve is
open.

08b522-P




Valve: The problem may lie with the valve instead of with the actuator. Check the operation of the vaive by removing

-B-

the actuator and operating the valve manually. Measure valve torque and compare to actuator torque.

Optional Switch: If an extra switch is used, its contact arm must lead (be shorter than) the contact arm of the actuator
operating switch, i.e., the auxilliary switch must trip before the positioning switch.

Chack to make sure there is clearance between the extra limit switch lever arm and the retaining shroud.

touching, loosen the motor mounting screws and move retaining shroud enough to clear the switch lever arm.

1V, SPARE PARTS:

The following are recommended spare parts which should be kept on hand for Series 36 Electric Actuators:

1 Spare Limit Switch {(Used for Valve Control Only)

NOTE: This spare limit switch can be ordered by Waorcester Controis part number and differs from the {opticnal) extra kimit

switch.

When ordering any spare parts, please specify actuator size and voltage.

V. ELECTRICAL REQUIREMENTS:

The following table represents current draw in amperes at the varicus voltages and rated stall torque Tor each motor;

Voltage 1036 [5-5ec.)
120VAC 2.3
240VAC 1.0

2036 (b-Sec.)

3.8
1.7

The duty cycle for all motors usaed in the Serias 36 Actuator is 20% (at 70°F).

ITEM QTY

DESCRIFTION
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To order proper parts, please specify the actuator size, model, and revision number.

Base

Bearing

Seal {Base)

Spur Gear

Retaining Shroud

Motor Module (AC)

Motor Mounting Screw

0O-Ring (Motor Screw}
{Watertight "W" Actuator Only}
Cover

Cover Screw

Flange Gasket [Cover Seal}
(Watertight "W" Actuator Only)
Limit Switch

Switch Mounting Screw
Spacer (Limit Switch}

Spacer Mounting Screw
Lockwasher

Nut

Conduit Plug

Use the standard nomenclature listed above.

MATERIAL

Die Cast Aluminum
Sintered Bronze

Rubber

Steel (Black Oxide Coating)
Steel (Black Oxide Coating)

Buna

Die Cast Aluminum
Plated Steel
Neoprene

Phenolic

Plated Steel
Phenolic

Piated Steel
Plated Steel
Plated Steel
Polyethylene

If they are
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OPTIONS:
1. Extra Limit Switch Installation

A. The extra limit switch, M1, is different from the limit switch used in the actuator for proper vaive indexing. Tripping of
the extira limit switch is advanced due to a shorter lever arm on the switch.

B. Remove the actuator cover.
C. Remove the screws attaching the actuator’s fimit switch to the limit switch spacer.

D. Position the extra limit switch against the existing limit switch and fix both switches to the spacer, use the longer screws
provided with the extra limit switch kit and re-use the existing lockwashers (see Figure 2).

Check to make sure there is clearance between the extra limit switch lever arm and the retaining shroud. If they are
touching, loosen the motar mounting screws and move retaining shreud enough to clear the switch lever arm.

E. Three guick-connectors are provided for fixing external wiring to this extra limit switch. Using the proper crimping tools,
connact field wiring to these connectors.

NOTE: The extra limit switch contact arm must lead {be shorter than) the contact arm of the actuator operating switch,
i.e., the auxilliary switch must trip before the positioning switch.

F. Adjust the limit switches as necessary to obtain the necessary switch actuation through the extra fimit switch's three
terminals -

Common [c) Normally-Open (NO} Normally-Ciosed {NC)

These terminal designations are shown on the switch body.

With the switch lever arm up, the NO terminal becomes closed; with the switch iever arm dewn the NO terminal is opert.
G. Test the actuator and check continuity of M1 switch. It must trip before limit switch does.

H. With the switch properly adjusted, tighten all screws, tuck all wiring away frem any rotating parts and replace actuator
cover, Tighten each actuator cover screw insuring that cover to base szal remains properly in position.

2. Autec Seguence Timer
A. GENERAL

The Worcester Controls” Auto Sequence Timer is a solid state electronic circuit board which is rmounted inside the 36
actuator. It is available at 120 VAC as standard. The timer allows the actuator to periodically open and close a valve
for various time periods that are field selectable. By simply opening or closing switches on the timer's circuit board,
various open and closed time pericds can be selected.

B. TIME PERICDS

On the next page is a table which shows the required switeh position of the several switches in & small switch package .
mounted on the board. The first four switches, #1 through #4, control the open time, while the second four switches,
#5 through #8, control the closed time.

Timer cycle operation is indicated by 2 board mounted light emitting diodes (L.E.D.’s}. For current boards {identified by
a label containing the board part ne. & revision letter), the lower L.E.D. lights when the timer is in the short time part of
its cycle, normally the open time peried. The upper L.E.D. lights when the timer is in the long time part of its cycle,
normally the closed time period. The L.E.D.'s on older boards are reversed.

IMPORTANT - A minimum of one switch in the first four switches, #1 through #4, AND a minimum of cne switch in the
second four switches, #5 through #8, MUST BE in the "ON" position for the "auto-sequence” timer to properly operate.
{The "ON" pasition is marked on the switch).
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OPEH CYCLE SWITCHES CLOSED CYCLE SWITCHES
v
12|34 sg‘:él:l;‘s 5|la|7 |8 L'gﬁn'?
0 X |[X|X ] OIX[¥X| ¥ .25
x{o|x|X T2 X|olx| X .50
GlojxXix 18 olo|x]x .T5
X 1¥X|06]¥x 24 ¥l¥|o|¥ 1.00
The open cycle selection is independent olx[0|%| 5o 6% |o|x] 1.7%
of the closed cycle selection. x|oc|o|x| as x]ojojx| i.50
olo|olx 42 0o/D|O|X 1,758
X|X|X|la 48 X Xl X{0 2.00
0|X{x%X(06 &4 o|lx|X|o 2,235
Xjorxlo K1) Xinlx|o 2.50
oloix|o an oja|x]|o 2.78
Xx[x|]ojo T2 X|lxjoj0 i,.00
c(xXx|o|O TH o|x|or 0 a.28
x{o|lo|o B4 Xlo|o|o 3.50
c|a|o|] O °0 o |oj0O D .75
C. WIRING 'O’ - Switch On 'X' - Switeh Off

The "auto-sequence” timer is mounted into the actuator as shown in Figure 4. Field wiring connects tc the terminal block
as shown in the wiring diagram, Figure 3.

ACTUATOR OUTPUT SHAFT

- - MUST ROTATE CCW WHEN

l__ VIEWED FROW THE MOTCR
END OF THE ACTUATOR.

GO CAUTION: SEE TABLE IN

| INSTALLATION, OPERATION

NG., AND MANTENANCE MANUAL

| FOR MINIMUM OVER—
CURRENT PROTECTION
RATINGS WHEN USED IN

MOTOR POWER CIRCUIT.

- LNES
TE WIRING
B Cisonm | WHENEVER THE RESET IS USED,
i IT MUST BE HELD i
e OPERATING PQSITION UNTIL THE
SUPPLY VALYE HAS COMPLETED THE
VBLTAGE OPENING CYGLE.
120 VAC

BLACK LEAD FROM MOTOR
TO TERMINAL 3 RESET SWITCH

ITEM DESCRIPTION aty,
F.C.BOARD SUB-ASSY.-TIMER
CIAC, BRD. MOURTING SCREW
WASHER

INSULATOR SHEET
MOUNTING BRACKET

BRACKET MOUNTING SCREW
UOTOR MOUNTING SCR.{SHORT)

o ___=f

|| st ]|~
i ==

HLACH LEAD
FROM WOTOR

BLACK LEAD FADM
CIRCUT BOARD

RESET SWITCH
h ] 36 ACTUATOR BASE
o QSJ
— ﬂ %

Sw)TCH RETAINING
NuT

RED LEAD FROM

TIME FERICD O
CIRLUIT BOARD

SELECTION SWITCH

AL_-_—____JA SECTION B-B

RESET SWITCH ASSEMEBLY

SWITCH BOOT LIMIT SWITCH WIRING

Figure 4




D. RESET SWITCH
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Included with the "auto-sequence” timer circuit board is a reset switch that is mounted to the base of the actuator with
a waterproof boot. The switch, when pressed and held, will allow the timer circuit to open the valve. {Hoid down untit
the valve is open! Leaving the valve partly open will stall the actuator.}

Releasing the button will automatically restart the sequence that is selected on the circuit board's time period selection
switch, starting with "on" time.

INSTALLATION
install the 36 actuator per Sections | and il of this manual. Verify that the 36 actuator limit switch is properly secured.

Valve opening time {"on" time) is powered through the circuit board’s red wire and is connected to the limit switch's [NC)
normally-closed contact. Valve closed time is powered through the circuit board's blagk wire and is connected tec the
limit switch's (NGO} normally-gpen contact. {See Figures 3 & 4)

When the actuator, with its timer, is properly installed and wired, simply apply power to the actuator to begin operation.

After power is turned on, the valve will open for the required short time period and then close and stay closed for required
long period.

TROUBLE SHOOTING

Proper limit switch action in the 36 actuator is very important for proper timer operation.
If erratic operation is noted, do the following:
1. Verify that valve operates easily and is not sticking. Verify that proper AC voltage is available at terminals 1 and 2.

2. Verify that the timer board is cycling properly by observing the cperaticn of the L.E.D. cycle indicatars and/or the
operation of the reset switch to force the timer board into the open cycle. [Note: If timer is already in the open part
of the cyclg, lower L.E.D. is lighted for current beards or upper L.E.D. for older boards. Operaticn of the reset switch
will have no effect.) It is suggested that for checking purposes the shortest time periods be set into each cycle to
minimize testing time. {Only switches 1 and 5 shouid be in the ON paosition.}

3. Verify proper actuator and actuator limit switch cperation. Remaove supply poewer from the actuator. Disconnect the
supply power at the circuit board terminal strip and remove the circuit board's red and black wires at the limit switch,
Tape these leads' ends and fold them back away from the limit switch cantacts. Apply power between the motor
common lead and the limit switch's NO and then NC switch centacts. The actuater should open and then clese as
power is alternately applied hetween the motaor common lead and these switch contacts. If problems are noted, either
the limit switch or motor is defective.

4. If in Step 2 above, the motor aperates properly but actustor does not stop at cerrect paosition, check the limit switch
for proper adjustment. Adjust the limit switch as noted in Section ||, Parts C & D. If the limit switch is defective,
remove and replace the switch, ’

5. If the actuator motor and switch are properly operating, then erratic problems are caused by the "auto-sequence” timer
..circuit board. Remove circuit board and replace with a new circuit board from Worcester Controls.
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