booster pump
control valve

GENERAL DESCRIPTION

The OCV Model 125-27P is designed to effectively
eliminate the surges associated with the starting and
stopping of booster-type pumps and act as the pump
. discharge check valve. Electrically interfaced with
the pump, the 125-27P performs these functions by:

(a) Slowly opening after pump start.

(b) Slowly closing prior to pump shutdown.

(c) Closing rapidly as a check valve in the event of
power failurc,

Intended primarily for horizontal, split-case centrifu-
gals, the 125-27P can also be used on vertical tur-
bine pumps with relatively shallow suction lifts.

The 125-27P consists of the following components,
arranged as shown on the schematic diagram.

1. Model 66SC Basic Control Valve, a hydrauli-
cally operated, diaphragm-actuated globe valve
that closes with an elastomer-on-metal seal. It
contains two isolated diaphragm chambers and
a built -in lift check device that allows the valve
to close independent of the diaphragm assem-
bly under reverse flow conditions.

2. Model 452 Three-Way Solenoid Pilot that al-

' lows the valve to open and close under normal

operation.

Model 3600 Three-Way Auxiliary Pilot that,

under the control of the solenoid pilot, vents or

pressurizes the upper diaphragm chamber of the
main valve.

4. Model 36008 Three-Way Auxiliary Pilot that,
under the control of the solenoid pilot, vents or
presqunzes the lower diaphragm chamber of the

e
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main valve.

Two Model 141-3 Flow Control Valves, needle-
type valves that provide adjustable, restricted
flow in one direction and free flow in the oppo-
site direction. Flow control valve SA acts as the
opening speed control, 5B as the closing speed
control.

Two Model 141-1 Check Valves that permit the
125-27P to utilize the highest available pressure
to actuate the valve.

Two Model 159 Y-strainers that protects the
pilot system from solid contaminants in the line
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fluid.

8. Two Model 141-4 Ball Valves, useful for iso-
lating the pilot system for maintenance or
troubleshooting.

9. - Model 150 Limit Switch Assembly that clcc-
trically interfaces the valve and the pump.

THEORY OF OPERATION

Before we begin the explanation of how the 125-27P
operates, take a few moments to familiarize yourself
with the schematic diagram. In particular, note the
arrows on the flow control valves SA and 5B. These
arrows match the arrows actually stamped into the
bodies of these controls, and point in the direction of
adjustable, restricted flow. Thus 3A is the Opening
Speed Control and 3B is the Closing Speed Control.

Also note that a certain amount of electrical compo-
nents and circuitry are required to interface the valve
and pump. Drawing SK1134 is included in this
manual as an example of such a circuit. Its operation
will be described in detail later.

In the meantime, let’s look at how the valve itself

operates:

NORMAL STARTING CYCLE: Starting the pump
applies power to the solenoid pilot (2), connecting
its pressure port to the bonnets of the two auxiliary
pilots (3 and 4), and its vent port. Auxiliary pilot (3)
shifts to vent the main valve upper chamber to atmo-
sphere. At the same time, auxiliary pilot (4) shifts to
pressurize the lower diaphragm chamber. This posi-
tively drives the valve to the full open position, but
at the rate set on opening speed control (5A). What
we have succeeded in doing 1s to start the pump
against a closed valve, then open the valve smoothly
and slowly so as to eliminate any startup surge on
the line.

As the valve started open, it actuated the limit switch
(9), which, as we shall see later, holds the pump “on”,

NORMAL SHUTDOWN CYCLE: Pump shutdown
is initiatcd by first removing power from the sole-
neid pilot (2), venting the bonnets of both auxiliary
pilots. Auxiliary pilot (3) shifts to pressurize the main
valve upper chamber. At the same time, auxiliary pi-
lot (4) shifts to vent the lower chamber to atmosphere.
This drives the main valve fully closed, but at the
rate set on lhc clo'-;mg speed control (5B). As the

) [:mm‘nl Valves

valve reaches the full closed position, the limit switch
(9) 1s reset, which finally stops the pump. We have
virtually eliminated any shutdown surge by:

(a) Closing the valve slowly, and

(b) Precluding any possibitity of reverse flow by
keeping the pump running until the valve is
closed.

EMERGENCY SHUTDOWN CYCLE: Assume the
pump 1s running and the valve is open when we sud-
denly lose electrical power. Obviously, we can’t go
through a normal shutdown cycle, as the pump will
stop immediately upon loss of power. However, the
125-27P is equipped with the means to close and pre-
vent backflow. First of all, the internal lift check de-
vice can only be sustained in the open position by
forward flow through the valve. Once this flow
ceases, the device immediately closes. Then, check
valve (6B) opens to apply the downstream pressure
to the main valve upper diaphragm chamber, forcing
the diaphragm assembly closed. Meanwhile, check
valve (6A) closes to prevent any backflow through
the pilot system.

To complete the picture, let’s go through the same
three sequences again, this time focusing on the wir-
ing diagram, SK1134. For the time being, ignore TD2:
it is an optional item as will be explained later.

NORMAL STARTING CYCLE: The pump is
started eitherby placing the HOA switch in “HAND,”
or by placing it in “AUTO” and closing the Remote
Start Switch (RS). Either way, power is applied
through the NC contact of the Limit Switch (LS) to
TD1, CR1 and the Solenoid Pilot (SOL). Both sets
of CR1 contacts immediately close. The first set acts
as a latch to keep power on the starting circuit. The
second set applies power through the still-closed con-
tacts of TD1 to CR2 and the Motor Starter Relay
(MSR). The latter starts the pump.

With SOL energized, the valve starts open. After a
small degree of opening, the LS switches from “NC”
to “NO”. This supplies a second “leg” of power to
CR2 and MSR, so that when TD1 times out and its
contacts open, the pump continues running.
NORMAL SHUTDOWN CYCLE: Shutdown is ini-
tiated by turning the HOA switch to “OFF” (or, if in
“AUTO”, by opening RS). This deencrgizes TDI,
CR1 and SOL. The latter causes the valve to start |
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SOL = SOLENOID PILOT (ON VALVE)
LS = LIMIT SWITCH, SPDT (ON VALVE)

CR1,CR2 = CONTROL RELAY, DPDT
TD1 = TIME DELAY RELAY, DPDT, ON-DELAY

HOA = HAND-OFF-AUTO-SWITCH
RS = REMOTE START SWITCH

TD2 = TIME DELAY RELAY, DPDT, ON-DELAY (OPTIONAL)
SK1134 WIRING DIAGRAM

closed. However, the pump remains running because
power is still available to MSR through the N.O. con-
tacts of LS and the closed contacts of CR2. Finally,
as the valve reaches the full closed position, LS
switches back to N.C., power is removed from CR2
and MSR, and the pump stops. The valve and pump
are ready for the next cycle.

EMERGENCY SHUTDOWN CYCLE: There’s not
much to explain here, as there isn’t any clectricity
flowing through the circuit! However, it is worthwhile
to note that even if the power failure is momentary,
the pump will not restart until after the valve, includ-

IHEIuwml an

ing the diaphragm assembly, reaches the closed posi-
tion. This way we are assured of always starting the
pump against a closed valve.

As mentioned previously time delay relay TD2 is an
optional item that can have utility in certain applica-
tions. With its normally open contact wired in series
with the coil of the solenoid pilot, TD2 will delay the
opening of the valve for a predctermined length of
time after the pump starts. This can be particularly
useful when the 125-27P is installed on the discharge
of a vertical turbine or submersible pump. In these
cases it 1$ common to employ an air release valve o
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exhaust the air in the pump column when the pump
starts. TD2 can then be used to keep the valve closed
until all the air is exhausted.

INSTALLATION

1. The Model 65 Basic Valve section of this manual
contains the details of valve installation in gen-
eral.

2. Folowing the mechanical installation of the
valve, wiring must bc completed to propetly in-
terface the valve and pump. This can be accom-
plished one of three ways:

(ay Withan OCV Pump Commander, a factory-
wired control panel that includes all the
components necessary for proper interfac-
ing. If a Pump Commander was purchased
with the valve, its installation and opera-
tion are covered later in this manual.

(b) As shown in diagram SK 1134, which was
explained above.

{c) With any other wirtng diagram designed
so that the pump starts and stops against a
closed valve. If in doubt, consult OCV En-
gineering.

STARTUP AND ADJUSTMENTS

The following procedures should be followed in the
order presented in order to effect an initial startup of
the 125-27P.

1. Loosen the adjusting screw jam nuts on speed
controls 5A and 5B. Turn the adjusting screws
on both controls fully clockwise, then counter-
clockwise one full turn.

2. Check the limit switch setting. With the valve
closed, the top of the collar on the indicator stem
should be approximately 1/32" below the roller
on the limit switch arm. If necessary, loosen the
set screw in the side of the collar, reposition the
collar and rctighten the set screw.

3. Set TD1 to its maximum delay setting.
4. Temporarily close ball valve (6B).

5. Start the pump. The valve should slowly open.
6. Allow the pump to run long enough for TD1 to
time out. The pump should continue to run.

7. Initiate a pump shutdown. The valve should close

at a relatively slow rate while the pump contin-
ues running. When the valve completes its clo-
sure, the pump should stop.

8. If necessary, run the pump through several
startup/shutdown cycles to properly adjust the
speed controls. The best settings are those that
result in the smoothest operation with a mini-
mum of surges. Adjustment for both controls is
clockwise to decrease speed; counterclockwise
to increase speed. CAUTION: Do not adjust
either of these controls to the full closed posi-
tion. To do so can prevent the valve from open-
ing andfor closing.

11. Reset TD1 to the desired setting.

MAINTENANCE

Required maintenance of the 125-27P is minimal.
However, the following checks, periodically per-
formed, will do much to keep the valve operating
properly and efficiently.

1. Check for chipped or peeling paint. Touch up as
required.

2. Check for leaks at fittings and around flanges

and connections. Tighten as required.

Check that all electrical wiring is secure.

4. Check the screen of the Y-strainer for buildup
of solid material. Clean as required. This point
is most important, as a clogged strainer can keep
the valve from closing. On new installations, it
is recommended that the strainer be checked
cvery day or two until experience dictates a
greater or lesser interval. Strainer maintenance
is covered in detail on a special page later in this
manual.

TROUBLESHOOTING

In the event of malfunction of the 125-27P, the fol-
lowing guide should enable the technician to isolate
the specific cause of the problem and take the appro- !
priate corrective action.

MAIN VALVE FAILS TO OPEN

1. Ball valves (BA and 8B) closed — Open as re-
quired.

2. Stariners (7A and 7B) clogged - Clean as re-
quired.

3. Opening speed control (5A) adjusted full closed

T
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— Open as required. See Adjustment Instruc-
tions.

5. Inadequate pump discharge pressure — Check
pump.

5. Solenoid pilot (2) is not being energized —
Check control circuitry.

6. Solenoid pilot (2) is stuck in closed position or
coil is burned out — See the Solenoid Valve sec-
tion of this manual.

7. Three-way auxiliary pilot (3) not shifting prop-
crly — See the 3600 section of this manual.

8. Three-way auxiliary pilot {4) not shifting prop-
erly — See the 36008 section of this manual.

9. Main valve stem binding — Disassemble valve
and determine cause. See Model 65 Basic Valve
section of this manual.

MAIN VALVE OPENS BUT PUMP SHUTS

DOWN WHEN TD1 TIMES OUT

1. Defective component or wiring in control cir-
cuit — Check control circuitry.

2. Limit switch (9) misadjusted — See Adjustment
Instructions.

3. Limit swiich (9) faulty — Replace.

MAIN VALVE FAILS TO CLOSE (NORMAL

SHUTDOWN - PUMP RUNNING)

1. Solenoid pilot (2) is not being deenergized —
Check control circuitry.

2. Ball valves (6A and 6B) closed — Open as re-
quired.

3. Strainers (7A and 7B) clogged — Clean as re-
quired.

4. Closing speed control (5B) adjusted full closed
— Open as required. See Adjustment Instruc-
tions.

5. Solenoid pilot (2) is stuck open — Disassemble
and determine cause. See the Solenoid Valve sec-
tion of this manual.

6. Three-way auxiliary pilot (3) not shifting prop-
erly — See the 3600 section of this manual.

7. Three-way auxiliary pilot (4) not shifting prop-
erly — See the 36008 section of this manual.

2

K
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basic control valve

GENERAL DESCRIPTION

The OCV Series 66 Power-Actuated Valve is a hydrau-
lically-operated, diaphragm type valve. The diaphragm
is a nylon fabric bonded with an elastomer. An elasto-
meric seat disc forms a tight seal with the valve seat
when the valve is closed. The valve contains upper and
lower diaphragm chambers, separated and sealed from
each other by the diaphragm itself. The lower chamber
is sealed from the flow passage by means of a stem seal.

Because of the twin-chamber design, the Series 66
valve requires no line pressure differential to operate.
Thus, it is particularly useful where line pressure is
extremely low, pressure loss is critical or where line
fluid is too dirty or otherwise unsuitable for operating
the valve.

The Series 66 valve is designed to operate in a tempera-
ture range from -40 degrees F to +180 degrees F,
depending upon the type of fluid being transported. It
is available in either globe or angle configuration in
ductile iron (150 1b. or 300 Ib.) or in cast steel {150 1b.
or 300 Ib.) construction.

FUNCTIONAL DESCRIPTION

The Series 66 valve may be operated by line pressure
or by an independent pressure source {(equal to or
greater than line pressure). Applying that pressure to
the lower diaphragm chamber and simultaneously
venting the upper diaphragm chamber canses the valve

to move to its full open position. Conversely, applying
pressure to the upper diaphragm chamber and simulta-
neously venting the lower chamber causes the valve to
go fully closed.

INSTALLATION

In order to insure safe, accurate and efficient operation
of the Series 66 valve, the following list of checkpoints
and procedures should be followed when installing the
valve.

1. Make a careful visual inspection of the valve to
insure that there has been no damage to the external
piping, fittings or controls. Check that all fittings
are tight.

2. Itis recommended that either gate or block valves
be installed on the inlet and discharge sides of the
valve to facilitate isolating the valve for preventive
or corrective maintenance.

3. It is recommended that pressure gauges be in-
stalled at the inlet and discharge ports to provide
monitoring of the valve during initial start-up and
during operation.

4. Prior to mounting the valve, all interconnecting
piping should be thoroughly flushed of chips, scale
and foreign matter.

5. Install the valve in the line according to the flow
arrow on the inlet flange. The arrow should point
downstream.

| l@] Gontrol Valves
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6. It is recommended that for maximum efficiency valve, this section will outline the procedures neces-
and serviceability, valves 6" and larger be installed sary to correct the problem,

in a horizontal position. Problems with the main valve can be classed in three

7. Allow sufficient room around the valve for ease of basic categories:

adjustment and maintenance service. 1. MAIN VALVE FAILS TO OPEN

a. Closedisolation valves orcocks in pilot system

8. Because of the venting action, a quantity of fluid ) -
or 1n main line—QOpen valves or cocks.

will be exhausted each time the valve opens or

closes. Provisions should be made to drain or b. Insufficient operating pressure—Check pres-
dispose of this vented fluid. sure.
Discharge 2. MAIN VALVE FAILS TO CLOSE
Valve Size Capacity (gallons) a. Closed cocks in control system or in main
line—Open cocks.
1.25-1.5" 02
2" 05 b. Lack of cover chamber pressure—Check up-
%;? -?6 Stream pressure strainer, tubing, cocks, needle
4 A valves for restriction.
g '163 c¢. Diaphragm damaged (see note)—Replace dia-
10" 2.5 phragm.
12" 4.0 . . . .
14" 6.5 d. Diaphragm assembly inoperative. Corrosion
16" 9.6 or excessive scale buildup on valve stem—

Clean and polish stem. Replace any defective,
MAINTENANCE damaged or badly eroded paris.

€. Mechanical obstruction. Object lodged in

The OCV control valve requires no lubrication or .
valve—Remove obstruction.

packing and a minimum of maintenance. However, a
periodic inspection should be established to determine f.  Worn seat disc—Replace seat disc.
how the fluid being handled is affecting the efficiency
of the valve. In a water system, for example, the fluid
velocity as well as the substances occurring in natural NOTE: Assuming control system is functioning prop-
waters, such as dissolved minerals, colloidal and sus- erly.

pended particles vary in every installation. The effect

of these actions or substances must be determined by

inspection. It is recommended that an annual inspec- .
tion, which includes examination of the valve interior, |_FLOW
be conducted. Particular attention should be paid to the

elastomeric parts, i.e., the diaphragm and seat disc. ELOW UNDER SEAT
Any obviously worn parts should be replaced. DIAPHRAGM FAILURE = VALVE FAILS TO CLOSE

TROUBLESHOOTING -
|_FLow
In the event of malfunction of the OCV control valve,

troubleshooting should be conducted according to the
b & 0 & FLOW OVER SEAT

procecllures outlmed‘fmt the specific merl of valv?. DIAPHRAGM FAILURE = VALVE FAILS TO OPEN
Then, if those steps indicate a problem with the main

g. Badly scored seat—Replace seat,

1
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INSTALLATION & MAINTENANCE INSTRUCTIONS

ASCA. |

BULLETIN

3-WAY SOLENOID VALVES — NORMAILLY OPEN,

NORMALLY CLOSED, AND UNIVERSAL OPERATION

8320

1/4” NPT — BRASS AND STAINLESS STEEL CONSTRUCTION

Form No VSEESRY J

DESCRIPTION
Bulletin 8320 valves are small 3-way solenoid valves with alithree connections
located in the boady. Valve bodies are made of brass or sttinless steei,

Standard valves have a Type 1, General Purpose Solenoid Enclosure . Valves
may aiso be provided with an explosion -proof solenoid endosure designed to
meet Enclosure Type 3-Raintight, Type 7 (C & D -E xplosion-Proof Class I,
Groups C & D and Type 9(E, F, & G }Dust Ignition-Proof Class H, Groups
E.F, & G. and have a iemperature range code of TC3. Installation and
maintenance instructions for the explosion-proaf solenoid enclosire are on
Form Na V5380,

OPERATION
Normally Open (Pressure at 3)

Applies pressure when solenoid is de-energized; exhausts pressure when
solenoid is energized. When solenoid is de-energized, flow ks from Port "3 1o
Port “1." Port 2" is closed. When sotenoid is energized, flow is from Port
"1 2" Pon 37 is closed.

Normally Closed {Pressure ar 2

Applies pressure when solenoid is energized; exhauss pressure when
solenoid is de-eaergized. Wheo solenoid is de-energized, fow is from Port
*17 o Pore 3.7 Poet “2" is closed. When solenoid is eaerpized, flow is from
Port #2" to Port “1." Port “37 is closed.

Universal (Pressure at 1, 2, or 1

For normally closed or normally open operation, selection or divarsion of
pressure can be applied 1o Ports 1™, *2™ or “3.”

FLOW DIAGRAMS
NORMALLY OPEN | NORMALLY CLOSED UNIVERSAL-PRESS. FoRM
PRESS. AT 3 PRESS AT 2 AT ANY ORIFICE
3 3 3
SO
'Y ol
i 2 i 2 1
EMERGEET
3 3 )]
—
I 2 [ 4 } - 2
! FNE R ED
e

Manual Operator iOptional)

Manual operator allows manuzl operation when desired or during an
electrical power outage. Two types of manual operators are available - push
type (Suffix MO} and screw type (Suffix MS). To operase valve manually
with push type operator, push stem at base of valve body as far upward as
possible. Valve will now be in the same position as when the solenocid is
energized. Removing pressure from stem wiil release manual opeTator o original
position. To operatz valve with 8 screw type manual operator, rolate manual
operator stem at base of valve body clockwise until it hits a stop. Vaive wil]
now be in the same position as when the solenoid is energized. Rotate manuat
operator stem fully counterclockwise before operating valve electrically.

INSTALLATION
Check aameplate for correct catalog number, pressuze, voltage, frequency,
and service.

Faoron No. VSEBER2

Temperature Limitations

For maximum valve smbient and Nuid temperatures, refer to chart below
Check catalog number prefix and watt rating on namepiate to deterrnise Lhe
maximum temperatures. See example below chart.

Crialog Maximum {Mnimm
Construction Numiber Watts Ambient Fluid
AC or DC Prefix Temp. °F | Temp. F
Nooe, DA, | 155 71 200
or § i
DF, FT
U -,
AC o SF 10.5 122 200
HT 105 140 200
MNone, DP
: ‘ i6.7" 77 2
or SP w0
Nowe, FT
! ' il.2* 7 15
DC o HT 2 7 0

*Catalog Nos. BI20A 170, 8320A 180, and 8320A 199 are limited to | 40°F
thid temperature.

EXAMPLES: For Calatog No. HT83204 201, AC construction with a watt
rating of 10.5. the maximum ambient temperaturess 40°F with a maxiemm
Buid temperature of 200°F. For Catalog No. 8320A204, AC construction
with a watt rating of 10.5, the maximum ambien wmperature is 77°F with a
maximum fluid temperature of 200°F,

Positioning

This valve is designed 1o perform peoperly whes mounted in any pos#ion
However, for optimum Efe and performance, the solenoid should be mowsted
vertically and upright 1o reduce the possibility of foreign matter accumulating
in the solenoid base sub-assembly area.

Mounting

For mounting dimensions of body boss (brass)or mounting brackets (optiomal
on brass coustruction ), refer to Figures {, 2, and 3.

Piping

tightening the pipe, do mot use valve or solencid x a lever, Locate wrenches
#pplied to valve body o piping as close as possible to connection point.
IMPORTANT: To protect the solenoid valve, install a strainer or fiker,
suitable for the service involved in the inlet side as close to the valve as
passible. Clean periodically depending on serviee conditions. See ASCD
Bulletins 3600, 8601, snd 8502 for strainers,

Wiring

Wiring must comply with local codes and the National Electrical Code,
Soleneid housings are provided with a /8" diameter hole to accommodase
/2" conduit. On some constructions. a green grouading wire is provided. Use
ngid metallic conduit 1o ground all enclosures mot provided with a green
Founding wire. To facilitate wiring, the enclosure may be rotated 360 by
remeving the retaining cap or clip. WARNING: When metal retaining elip
disengages, it wilt spring upward. Rotate enclosure (o desired positon.
Then replace retaining ap or clip before operating.

NOTE: Alternating curent (AC }and direct current {DC ) solenoids are built
differently. To convert from one to the other, it is necessary to change the com-
plete solenoid, including the solenoid base sub-assembly and core assembly.

ASCO Vaives
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Solenoid Temperatura
Standard catslog valves are supplied with coils designed for continuous duty
service. When the solenoid is enorgized for & bong period, the solenoid enclosure
becomes bot and can be tguched by hand oaly for an instant. This is s safe
0pétttin¢ temperature. Any excessive heating will be indicared by the smoke
and odor of burning coil sulation.

MAINTENANCE

NOTE: Tt is not necessaryéto ramove the valve from the pipeline for repairs.

W

before making repairs.

ARNING: Turn off tTctrical power supply and depressurize vaive

Cleaning .
All solenoid valves should be cleaned periodically. The time between

cleamings will vary depending on the medium and service conditicns. [n
general, if the voltage 1o the coilis comrect, sluggish valve operation, excessive
noise, of teakage will indicate that cleaning is required. Clean valve strainer or
filter when cleaning the vsive

Pr
I

2.

P

aventive Maintenance

. Keep the medium flowing through the valve as free from dirt and foreign
material as possible.

While in service. the vaive should be aperated at keast once a month lo
insure proper opening and closing. '

Depending on the medium and service conditions, periodic inspection of
internal valve parts for damage or excessive wear is recommended.
Thoroughly clean all parts. Replace wom or damaged parts. However,
for best results, repiace all parts as supplied with an ASCO Rebuild Kit.

Causes Of Improper Operation

. Faulty Contrel Circuits: Check the electrical system by energizing the
solencid. A metallic “click™ signifies that the solenoid is operating,
Absence of the “click ™ indicates loss of power supply. Check for loose or
blown fuses, open circuited or grounded coil, broken lead wires or splice
connections,

. Burned-Out Coil; Check for open—circuited coit, Replace coi as necessary,
Check supply voltage: it must be the same as specified on nameplate.

. Low Yoltage; Check voltage across the coi lead. Vokage must be al feast
83% of nameplate rating. :

. Incorrect Pressure: Chect valve pressure. Pressure 10 valve must be
within range specified on mameplate.

- Excessive Leakage: Disassembie valve {see Maintenance) and clean ali
parts, Replace worn or Jamaged parts. However, for best results, replace
alt parts as supplied with a8 ASCO Rebuild Kit.

Coil Replacement (Refer (o Figures 4 and § }
WARNING: Turn off electrical power supply,

1
pd

3

4£

- Disconnect coil lead wires,
- Remove retaining cap or dip, nameplate and housing. WARNING:
When meta! retsining clip disengages, it will spring upward.

. Remove spring washer, msulating washer, coil, msulating washer,

ground wire terminat (if present) from solenoid base sub-assembly.
Insulating washers are omitied when 8 molded coil is used.

- Reassemble in reverse orderof disassembly. Use exploded view provided

for idemification and placement of parts.

CAUTION: The solencid mustbe fuily reassembled beeause the housing
and internal parts complete the magnetic circuit. Be sure to replace
insulating washer at ¢ach end of the non-moided coil,

Valve Disassembly (Refer to Figures 4 and 5)

WARNING: Depressurize valve and turn off electrical power supply,

!

2.
3

LV

. Disassemble vaive in an orderly fashion. Use exploded views for

dentification and placement of parts.

If necessary, disconnect cofl lead wires, grounding wire {if present), and
rigid conduit from solenoid bousing.

Rermove retaining cap or ¢lip and slip the entire solenoid enclosure off the
solenoid base sub-assembly. WARNING: When meta) retaining clip
disengages, it will spring wpward.

- Unscrew solenoid base sub-assembly from valve bacdy .
- Remove core assembly, core spring, core guide (AC construction cnly),

and solenoid base pasket.

- Unserew end cap tor manual operator assembly) sd remove end cap

gasket, disc holder spring. aad disc holder sub-assembly.

- All parts are now accessible 1o clean or replace. Replace worn or

damaged parts. However, for best results, replace sl panis as supplied
with an ASCO Rebuild kit.

Valve Reassembly

2

Farm N

Reassemble in reverse order of disassembly. Use exploded views for
identification and piacement of paris.

Lubricate ail gaskets with DOW CORNING® (]| Compound lubricant
Of an equivalent high-grade shicone grease. For stainkess steel valve con-
structions, apply a small amount of LOCTITE® PST® pipe sealant
(ASCO No. 208-832-11) tomale threads of end cap (ar manua) operator
assembly ). Pipe sealant supplied in ASCO Rebyild Kies.

raang e

-1 On LA

- Replace disc holder sub-assembly , disc halder spring, end cap gasket, and

end cap (or manual operator assembly). For brass construction, torque

end cap to 175 + 25 iach-pounds {19.8 + 2,8 newton-meters). For®
stainless steel, torque end cap to 90 + 10 inch-pounds (10,2 % 1,1

newlog-meters ).

. Replace tolencid base gasket, core assembly, core Sp(l.ll' core guide (Sn

AC construction oaly J, and solenoid base sub- assembly . Torque solencid
base sub-assembly 10 {75 + 25 inch-pounds (19,8 + 2.8 newto
meters). (

- Replace solenoid enclosure and relaining cap or clip.
. Restore line pressure and electrical power supply to valve.
. After mzintenance is compleled, operate the valve a few times (o be sure

of proper aperation. A metaitic “click™ signifies the solenoid is operatng.

TWOL(2) MOUNTMG HOLES
9/32 [7.1] DEEP FOR NO. 8
THREAD CUTTING SCREW

Figure |. Brass Valve Body Mounting

[s6.0)
13
11 "" NOTE  FOR MOUNTING, A FLAT
| SURFACE MUST BE PROVIDED

ACROSS THE ENTIRE LENGTH
OF THE BRACKET BRACKET
MAY BE ROTATED 360°,

L

7.1
9/32 Dia
2 MOUNTING HOLES

k- INCHES —={

Figure 2. Mounting Bracket for Stainless Steel

pa?
Yg DIA. 2 MOUNTING HOLES

ARy
R

| ©

(476}

MOUNTING SBRACKET —— |-g —
FOUR POSITIONS IN
INCREMENTS QF 90°
{inry
Fo-iMCHES —]

Figure 3. Optional Mounting Bracket for Brass




ORODERING INFORMATION
FOR ASCO REAUWD XiTS AND COILS
Parts marked with an asterisk (*)} in the
¢xploded view are supplied in Rebuild Kits.
* When Ordering Rebuitd Kits for ASCO valves, oder the
Rebuild Kit number stamped on the valve nameplate. +

%* RETAINING CLIP 3k

* When Ordering Coils for ASCO vaives, order the aumber
stamped on your coil +
+ 1T the number of the Rebuid Kit or the Coil i$ not

RETAINING CAP

visible, arder them and specify your valve's Catatog
MNumber, Serial Number, Voltage, and Frequency

SPRING WASHER *

NAMEPLATE

HOJSING

CoiL

BASEPLATE —

PARTLAL WiEw SHOWING
OMENTATION OF CORE

GULE AND CORE SPRING
OM CORE ASSEMBLY

INSULATING WASHER (2}
{OMITTED WHEN MOLDED
COIL IS USED;

> GROUNDING WiRE
INOT PRESENT ON
o ALL CONSTRUCTIONS)

7i8 DIA. HOLE FOR
142 INCH CONDUIT

CCRE »&SSEIIBLY*

CORE GUTDE*—'

SOLENOID BASE
SUB-ASSEMBLY 5K

CORE GUIDEK
(AC CONSTRUCTION ONLY]

a je

CORE ASSEMBLY

MOUNTING BRACKET

CORE SPRING K

(OPTIONAL FEATY RE)

SOLENO!D BASE GASKET 3k

TORGUE SOLENGID BASE
SUB-ASSEMBLY. END CAP OR
MANUAL OPERATOR ASSEMBLY

VALVE BODY

TO 175 % 25 INCH-POUNDS
188+ 38 NEWTON-METERS)

DISC HOLDER
SUB-ASSEMBLY %

MANUAL OPERATOR
OPTIONAL FEATURE:

DISC HOLDER SPRING 5k

s o rem e i —

END CAP GASKET 3R

¢ €

SCREW TYPE PUSH TYPE
(ICATALDG NO. ICATALOG NG
SUFFIX ‘MS SUFFIX "MQ ")

END CaPp

K INDICATES THAT THESE
PARTS ARE INCLUBED
IN ASCO REBUND KITS

Figure 4. Bulletin 8320, Brass Construction
With Generai Purpose Solenoid Enclosure Shown
For Explosion-Proof Solenoid Enclosure, See Form No. V5330,




@-—*Remmme cLip sk

RETAINING CAP 3k

NAMEPLATE

HOUSING

SPRING WASHER *

COIL

TORQUE SOLENQID BASE
SUB-ASSEMBLY TO
175 £ 25 INCH-POUNDS
{19.8 £ 2,8 NEWTON-METERS)

GROUNDING WIRE
INOT PRESENT ON
ALL CONSTRUCTIONS)

BASEPLATE

SOLENO!D BASE

7/8 DIA. HOLE FOR
. SUB-ASSEMBLY ¥ /

1/2 INCH CONDUIT

PARTIAL VIEW SHOWING

DRIENTATION OF CORE

GUEDE AND CORE SPRING
OM CORE ASSEMALY

CORE GUIDE¥
{AC CONSTRUCTION ONLY)

CORE ASSEMBLY &
CORE SPRING 3k

CORE AS.SEMBLY*—-+

CORE ’GU‘DE*

o
L
CORE SFP.ING*

L

SOLENQID BASE GASKETK

VALVE BOOY

DISC HOLDER
SUB-ASSEMBLY %

DISC HOLDER SPRING 3k

MOUNTING BRACKET @
< \\ h END CAP GASKET K

\ —= MANUAL OPERATOR
I

END CAFP

(OPTIONAL FEATURE)

TORQUE END CAP OR i ll
MANUAL OPERATOR ASSEMBLY
TO 90 £ 10 INCH-POUNDS
{102 £ 1.1 NEWTON-METERS)

K INDICATES THAT THESE PUSH TYPE SCREW TYPE
PARTS ARE INCLUDED {CATALOG NOG. (CATALOG NOD.
IN ASCO REBUILD KITS SUFFIX "MG™} SUFFIX "MS"

Figure 5. Bulletin 8320, Stainless Steel Construction
With General Purpose Solencid Enclosure Shown.

For Explasion- Proof Solencid Enclosure, See Form No.V5380,

ASCO Valves Form No. VS888R2
m SWT[Ch Cﬁ‘ 50-80 Hancver Road. Florham Pank New Jarzgy 17317 PN




three-way pilot

installation, operating,
and
maintenance instructions

model 3600

GENERAL DESCRIPTION

The OCV Moedel 3600 is a hydraulically-operated,
diaphragm-actuated, three-way valve. It is normally
used on a main valve when faster-than-normal closing
speed is required or when another pilot (e.g., float pilot
or solenoid valve) is used to actuate the main valve.

FUNCTIONAL DESCRIPTION

Pressurizing the bonnet of the three-way pilot moves
its stem to the "down" position connecting Ports 1 and
3. Depressurizing the bonnet of the OCV Model 3600
allows its stem to return to the "up position," connect-
ing Ports 1 and 2.

Pressurize the bonnet of the 3600 to open the main
valve on Model 115-4's, 125's and 119's. De-pressur-
1ze the bonnet of the 3600 to open the main valve on
Model 3333's and 118's.

TROUBLESHOOTING

A major malfunction in the three-way pilot would
generally be evident in a fatlure of the main valve to
open or close. However, keep in mind that such
symptoms can also be caused by a malfunction in the
main valve itself or in the control pilot(s). If the 3600
18 suspected, proceed as follows:

I. FAILUREOFPILOT TOCLOSEMAIN VALVE
A. Ruptured diaphragm

(1) Detach sense line from the bonnet of the

pilot and remove the bonnet. Inspect the

Do

diaphragm carefully for holes or cracks.
(2) If damaged, replace with new diaphragm.

B. Pilot stem binding
(1) With bonnet removed, inspect the stem
journal in the bonnet for buildup of foreign
material.
(2) Clean as necessary and reassemble pilot.

C. Obstruction in seat area
(1) Disassemble pilot and remove obstruction.

D. Rubber seat damaged
(1) Disassemble pilot and examine seats for
excessive wear or damage.
(2) Replace if necessary and reassemble pilot.

2. FAILURE OF PILOT TO OPEN MAIN VALVE

A. Pilot stem binding
(1) Proceed as in 1B above.

B. Obstruction In seat area
(1) Proceed as in 1C above.

C. Rubber seat damaged
(1) Proceced as in 1D above.

MAINTENANCE

Because of the simplicity of design of the 3600 pilot,
required maintenance is minimal. Check fittings and
bolts periodically for tightness, and inspect the body
for damage or excessive buildup of foreign material.

7400 East 42nd Place / Tulsa, Oklahoma 74145 -4744 USA / (818) 627-1942 / 888-OCV-VALY / FAX 918.620.8916
a-mail: sales@controlvalves.com / website: www/controlvalves.com




NOTE;

|. WHEN ORDERING PARTS, PLEASE SPECIFY;
ITEM NO., PART NO. AND MATERIAL.

2. A RECOMMENDED SPARE PARTS.

A [ 14611010 | 3 10-RING VITON
A {13]610222] | [0-RING BUNA-N
o 12 685763 2 |LOCKWASHER STAINLESS STEEL
__ / e |t [590712] 2 |HEX HEAD JAM NUT |STAINLESS STEEL
S K 10 [53070i| 6 |SOCKET HD. CAPSCREW|STAINLESS STEEL
P @ 9 [532735] 2 |FLAT HEAD SCREW |STAINLESS STEEL
/ g [208135] 2 |DIAPHRAGM PLATE |BRASS
= 308735 2 |DIAPHRAGM PLATE [STAINLESS STEEL
7 E a | 7 [94035] | |DIAPHRAGM BUNA~N
| 5 694135| | |DIAPHRAGM VITON
38 s & [PO736] T [SEAT DISC STN.STL./BUNA-N
310737| | |SEAT DISC STN.STL./VITON
5 [314735| | |STEM STAINLESS STEEL
4 [200171] T |ADAPTER BRASS
300771| | |ADAPTER STAINLESS STEEL
R 4 [200I64] | [GUIDE PLATE BRASS
300764] | |GUIDE PLATE STAINLESS STEEL
] 304135{ | |BONNET BRONZE
¢ [304735| | |BONNET STAINLESS STEEL
302135! | |BODY BRONZE
! 302725/ 1 |BoDY STAINLESS STEEL
ITEMiPART NO QTY. ~ _DESCRIPTION MATERIAL
PARTS LIST
_.E__ - MATERIAL ;Eitz_;tqj\;;gi -nc'mnhm""ams
R et s sy | THREE-WAY  PILOT
AL e ne e "R ol SRAe SRR
l REV[SIEC)NS REF DNWG NO'S o o o B 3600




r b—— — e —

NOTE.
L. WHEN ORCERIMG PARTS, PLEASE SPECIFY;
ITEM NO., PART NO. AND WMATERIAL .

2.A RECOMMENDED SPARE PARTS.

9 (35 5IT(T] 1 [SPRING STAINLESS STEEL
A 14761010 | 3 |O-RING VITON
7 @ o a1xTei0222] + [0-RING BUNA-N
12 1685700 2 |LOCKWASHER STAINLESS STEEL |
= 12 11 [S90712] 2 IHEX HEAD JAM NUT |STAINLESS STEEL
S I /QD/') 10 [530701] 6 |SOCKET HD. CAPSCREW|STAINLESS STEEL |
15) 9 [532735[ 2 |FLAT HEAD SCREW _|STAINLZSS STEEL
/@ p 208135 2 [DIAPHRAGM PLATE _|BRASS
-~ 308735] 2 |DIAPHRAGM PLATE |STAINLESS STEEL
N a| 7 639038 | [DIAPHRAGM BUNA=N
by nn (694135 | |DIAPHRAGM VITON
—j/ 3% ol ¢ PI0736] 1 [SEAT DISC STN. STL./BUNA-N
30737| 1| |SEAT DISC STN. STL./VITON
5 [34735] | |STEM STAINLESS STEEL
4 |200171] T [ADAPTER BRASS
300771| | |ADAPTER STAINLESS STEEL
5 1300164 | [GUIDE PLATE BRASS
300764] | |GUIDE PLATE STAINLESS STEEL
% - » [P04135] | |BONNET BRONZE
304735] | |BONNET STAINLESS STEEL
302135 1 |BOOY BRONZE
! 130z735] 1 [BooY STAINLESS STEEL
ITEMPART NQ!QTY DESCRIPTION MATERIAL
PARTS LIST
: o Tee] MDY Gowtral Vaey
e uren Peney| THREE-WAY PILOT
A NG ARQD o;a;;n ??;.;; X3 LY BT L E—
— (n;i:lo:: = REF DWG NO'S | - e m"ﬁ B 36008 A




FLOW CONTROL VALVE 141-3

DESCRIPTION

The Model 141-3 Flow Control Valve is an adjustable restriction device,
installed in the control circuit tubing. The flow control valve differs from a
standard needle valve in that it includes an internal check valve. Thus it
allows free flow in one direction (through the check) and restricted flow in
the other direction (through the needle). The setting of the flow control
valve meters the flow into or out of the main valve diaphragm chamber,
thus controlling either the
opening or closing speed
of the main valve. These
( & can be installed in series
. for separate opening and

closing speed control.

8 7% |

. /@3 ditoaton o (e flow Ao
N on the body.
MODEL 141-3 MATERIAL | PART | INLET/OUTLET| A USED ON
MATRIX NUMBER (NPT) VALVE SIZE*
Brass 682100 1/4 238 1 v
Brass 682101 38 2 3/4 2 14"6"
Brass 682102 112 31/4 8"10"
Brass 682103 3/4 37/8 12"-16"
Stn. Steel | 682700 174 23/8 | 1%"-2"Sm.
Stn. Steel | 682701 3/8 23/4 2 146"
Stn. Steel | 682702 12 3 1/4 810"
Stn. Steel | 682703 34 3508 12"-16"

Note: Flow control valve use and size may vary on valve application. Consult factory.

e The Model 141-3 Flow Control
Valve is shown on OCV Valve

Schematics as:

\__\ -

SCHEMATIC  _ oreune
vaBnl SPEED CONTROL

EXAMPLE: Shown here on a
MODEL 125 Pump Control Valve
as separate opening and closing

speeds.

TOLL FREE 1.888.628.8258 e phone: (918)627.1942 o fax: (918)622.8916 e 7400 East 42nd Place, Tulsa, OK 74145
email: sales@controlvalves.com e website: www.controlvalves.com

Glohal performance. Personal touch.

Flow Gontrol Valves 141-3




Gheck Valve 141-1
DESCRIPTION

The Model 141-1 Check Valve uses a
spring-loaded poppet that will

allow flow in one direction only.

It is the primary component

used on valves with a reverse

flow check function. Flow is

in the direction of the arrow

on the check valve body.

<«Clieck Valves shown
Stainless Steel & Brass

MODEL

141-1 MATERIAL| PART | INLET/OUTLET | LENGTH | USED ON

MATRIX NUMBER (NPT) VALVE SIZE
Bronze 681100 3/8 2 1 %4"-6"
Bronze 681101 112 21/8 8"-10"
Bronze 681102 3/4 21/4 12"-16"
Stn. Steel | 681700 3/8 25M16 | 1%"-6"
Stn. Steel | 681701 1/2 2516 8"-10"
Stn. Steel | 681702 3/4 27/8 12"16"

sc“EMA“[: The Model 141-1 Check Valve is shown on OCV Valve Schematics as:
SYMBOL Q

EXAMPLE: Shown here on a
MODEL 94-3 Check Valve.

TOLL FREE 1.888.628.8258 @ phone: (918)627.1942 o fax: (918)622.8916 e 7400 East 42nd Place, Tulsa, OK 74145
email: sales@controlvalves.com e website: www.controlvalves.com

Global performance. Personal touch.

Gheck Valve 141-1




Y-STRAINER 199

DESCRIPTION

MODEL 159 Y-STRAINER
The 159 Y-Strainer
installs in the inlet piping

of the pilot system an
protects the pilot system
from solid contaminants
in the line fluid. It is the
standard strainer for water
service valves.

MODEL 139 Y-STRAINER MATRIX

MATERIAL | PART INLET/OUTLET | BLOW OFF A STD. | USED ON
NUMBER (NPT) PORT (NP) MESH| VALVE SIZE
Bronze 660100 3/8 3/8 21116| 24 1%"-6"
Bronze 660101 1/2 3/8 2 5/8 24 8"-10"
Bronze 660102 3/4 3/8 3516 | 24 12"-16"
Stn. Steel 660700 3/8 114 212 20 1%"-g"
Stn. Steel 660701 112 114 212 20 g"-10"
Stn. Steel 660702 3/4 1/4 31/8 20 12"-16"
STRAINER

A MATERIALS

Bronze, ASTM B62
Optional mesh sizes: 50,100

Stainless Steel, CF8-M (316)
Optional mesh sizes; 60, 80, 100

FLOW

Screens are stainless steel
BLOW OFF PORT

Reducing Valve

TOLL FREE 1.888.628.8258 e phone: (918)627.1942 o fax: (918)622.8916 e 7400 East 42nd Place, Tulsa, OK 74145
email: sales@controlvalves.com e website: www.controlvalves.com

sc“EMA'"[: SYMB“ The Model 159 Y-Strainer is m
shown on OCV Valve

Schematics as: MAINTENANI:E m

-? B Routine cleaning and checking of the —
Y-Strainer will aid in keeping the
] control valve functioning properly.

P Pilot system isolation ball valves are =

supplied on valves equipped with the ﬂb

Model 159 Y-Strainer. These allow e

flushing of the screen through the blow W —

EXAMPLE: Shown here on a off port, or removal of the screen itself (- — 1

MODEL 127-3 Pressure for manual cleaning. =

=t

S

Glohal performance. Personal touch.



BALL VALVE 141-4

DESCRIPTION

The Model 141-4 Ball Valve is a Va-turn shutoff device
used for isolating the p||01 system from the main
valve. They are extremely useful for Ferformmg

routine maintenance and troubleshooting

Ball valves are standard on water service valves;
optional on fuel service valves.

MODEL 141-4 MATRIX
MATERIAL PART INLET/OQUTLET A B C USED ON
NUMBER (NPT) VALVE SIZE*

Bronze 680100 3/8 13/4 312 | 18 1 %"-6"
Bronze 680101 1/2 2 31/2 | 21/4 g"-10"
Bronze | 680102 |  3/4 3 |404 [214] 1216

Stn. Steel | 680700 | 3/8 2 334 [218] 146

Stn. Steel | 680701 172 21/4 | 334 [212] 810"

Stn. Steel | 680702 | 3/4 3 | 434 [214| 12416

SGHEMATIC
SYMBOL

The Model 141-4 Ball Valve is
shown on OCV Valve

Schematics as:

EXAMPLE: Shown here on a
MODEL 127-4 Pressure
Reducing / Check Valve.

TOLL FREE 1.888.628.8258 e phone: (918)627.1942 o fax: (918)622.8916 e 7400 East 42nd Place, Tulsa, OK 74145
email: sales@controlvalves.com e website: www.controlvalves.com

Glohal performance. Personal touch.

Ball Valve 141-4




LIMIT SWITGH ASSEMBLY 31

DESCRIPTION

_ ~ MODEL 31 LIMIT SWITCH ASSEMBLY
eProvides electrical indication of valve position.
eAdjustable to any point of valve travel.
.Heavly-duly stem seal.
elnstalled without disassembly of valve.
eAvailable in weatherproof or exf?losmn-proof enclosures.
#SPDT contacts (standard) DPDT (optional)

B
The Model 31 Limit Switch Assembly is a device that uses movement of the valve
stem to make or break electrical contacts at designated points in the valve travel. It consists of an
adaptor threaded into the center port of the valve bonnet, a rod threaded into the main valve stem, a
| heavy-duty stem seal, an actuating collar, and the switch unit. [t may be installed on virtually an?/
OCV control valve, and can be done so without any disassembly of the valve itself.
|
l[

WHERE USED - Standard on Series 125/126 Pump Control Valves.
Optional on all other series control valves.

MODEL 31 ASSY MATRIN  [soroumes VAVE closen | vaveopen
OP-AR and EX-AR (SPDT) N.C. contact(s) closed | N.C. contact(s) open
[4——338 ———» | OPD-AR and EXD-AR-3 (DPDT) N.O. contact(s) open | N.O. contact(s) closed
OCV Standard Configuration Switch roller OFF collar| Switch roller ON collar
- OP-AR30 and EX-AR30 (SPDT) N.C. contact(s) open | N.C. contact(s) closed
OPD-AR30 and EXD-AR30-3 (DPDT) | N.O. contaci(s) dosed | N.O. contact(s) open
Optional configuration Switch roller ON collar | Switch roller OFF collar
0 VALVE SIZE | PART NUMBER | PART NUMBER
OP-AR (SPDT) | EX-AR (SPDT)
P e Weatherproof | Explosion proof
44 - 11/4"-11/2" | Consult factory | Consult factory
O% | somearr 2"-4" 252710 252413
LIMIT SWITCH " qn
589000 OPAR e i 6"-8 " 252720 252423
(CONTACT FACTORY) 10-12 252730 Consult factory
\ 14" - 16" 252740 Consult factory
| | sy
316407
)=J These part numbers include Buna-N stem seal,
! 7 Consult Factory for part numbers on DPDT, other stem seals, and all
carscren | pouoron o / . A— model 31 switches shown in the Actuation matrix.
ot el NOTE: Factory recommended valve installation should allow for indica-
(BUSH & SEAL NOT SHOWN) tor rod to be in the vertical position.

SCHEMATIC SYMBOL e vocei31is  ELECTRICAL RATING
e oy | BROE CSamm@ URaGE
: . d ! dam
Schematic as: DPDT. 10 amps @ 125.250VAG

0.3 amp @125 VDG, 0.15 amp @ 250 VDC

ENCLOSURES
OP Switches Weatherproof NEMA 4
EX Switches Explosion Proof NEMA 7, 9

"

EXAMPLE:

Shown here on MATEHIALS

a Model 125 Indicator Rod:  Stainless Steel
Pump Control Adapter: Stainless Steel
Valve Callars Stainless Steel

TOLL FREE 1.888.628.8258 e phone: (918)627.1942 o fax: (918)622.8916 e 7400 East 42nd Place, Tulsa, OK 74145
email: sales@controlvalves.com e website: www.controlvalves.com

Glohal performance. Personal touch.

Limit Switch Assembly 31




OLLAR
4-1/4 316723
NDICATOR STEM ¢ 3
@icomwm FACTORY]
I JAM NUT
4 590037
) y
SEAL-POLYPAK
692007
SET SCREW—" ADAPTOR
530708 QTY 1 300866 nggg\'f
E MATERIAL | TOLERANCES OCV Control Valves
D *;&-555 i’g?sT ED TULSA OKLAHOMA USA
g ANBULAR 0" LIMIT SWITCH ASSEMBLY
MACH. FINISH 125
A [ §0_REQD DRARN BY | DATE _SIZE DRAWING NUMBER BEV
CHG | EoN_|DATE | BY e o T A MODEL 31
REVISIONS REF DWG NO'S FULL _




