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installation, operating
and

maintenance instructions

model 115-26TR

GENERAL DESCRIPTION
The OCV Model 115-26TR solenoid control valve is
designed to open or close in response to an electrical
signal.  It will also close in  the event of a pressure rever-
sal, but will relieve thermal buildup from downstream to
upstream. It consists of the following components:

1. Model 65 Basic Valve, a hydraulically-operated,
diaphragm-actuated, valve that closes with an
elastomer-on-metal seal.

2. Model 451 Solenoid Pilot a two-way, normally-
closed, electrically-operated valve.  Applying
power to the solenoid coil causes the valve to
open.

3. Model 126 Ejector, a simple “tee” fitting with a
fixed orifice in its upstream port.  It provides the
proper pressure to the diaphragm chamber of the
main valve depending on the position of the so-
lenoid pilot.

4. Model 141-2 Needle Valve that controls the
opening and closing speed of the main valve
under electrical control.

5. Two Model 141-1 Check Valves that enable the
115-26TR to operate as a check valve.

6. Model 684703 Thermal Relief Valve, an adjust-
able two-way valve that will relieve thermal buildup
from downstream to upstream.

7. Model 123 Inline Strainer that protects the pilot
system from solid contaminants in the line fluid.

8. Model 155L Visual Indicator (optional) that al-
lows the user to determine the vlave’s operating
position at a glance.

THEORY OF OPERATION
ELECTRICAL ACTION: To understand how the 115-
26TR operates, it is best to begin with the EJECTOR.
Due to the orifice in its upstream port, the ejector creates
a pressure drop proportional to the flow through it.  The
flow through the ejector is in turn controlled by the posi-
tion of the SOLENOID PILOT.  If its coil is energized,
the solenoid pilot is full open and full flow is allowed
through the ejector.  The pressure drop through the ori-
fice is at its greatest, which means the minimum pres-
sure exists downstream of the orifice.

solenoid control
and check valve
with thermal relief

(energize-to-open)
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Now note that the main valve diaphragm chamber is con-
nected at the branch port of the ejector, which is down-
stream of the orifice.  Thus the diaphragm chamber “sees”
this low pressure and the main valve opens wide.

When its coil is deenergized, the solenoid pilot goes fully
closed.  This blocks flow through the ejector which al-
lows full inlet pressure to be applied to the main valve
diaphragm chamber.  The main valve thus goes fully and
tightly closed.

CHECK FEATURE: In the event of pressure reversal,
check valve (5B) opens to admit the higher downstream
pressure to the diaphragm chamber, forcing the valve to
the fully closed position. At the same time, check valve
(5A) closes to prevent any back flow through the pilot
system. However, should downstream pressure increase
to the set point of the thermal relief valve (6), this valve
will open to relieve the buildup to the upstream side of
the valve.

INSTALLATION
The 115-26TR is furnished fully factory-assembled and
ready for installation at the appropriate point in the
system.  The user is referred to the Basic Valve sec-
tion of this manual for full installation details.

Once the main valve is installed, the solenoid pilot is
wired into the control system.  This is a simple two-
wire (plus ground) hookup. Make sure the applied
voltage is the same as that stamped on the solenoid
nameplate.

STARTUP AND ADJUSTMENT
The following procedures should be followed in the
order presented in order to effect an initial startup of
the 115-26TR.

1. Make sure the solenoid (2) is deenergized.

2. Turn the adjusting screw of the needle valve (4) fully
clockwise, then back it off three full turns.

3. Start the pump, or otherwise start the system flow-
ing.  The main valve will at this time be fully closed.

4. Carefully loosen one of the pipe plugs in the main
valve bonnet until fluid appears around the
threads.  When only clear fluid (no air) is dis-
charging, retighten the plug.

5. Energize the solenoid pilot.  Observe that the main
valve opens.

6. Deenergize the solenoid pilot and observe that the
valve closes.

7. Open and close the valve several times electrically
as required to set needle valve for proper opening
and closing speed. CAUTION: Do not close the
needle valve fully. To do so can prevent the valve
from operating.

MAINTENANCE
Because of the simplicity of design of the 115-26TR,
required maintenance is minimal.  However, the fol-
lowing checks, periodically performed, can 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.

3. Check for frayed or loose electrical connections.

TROUBLESHOOTING
In the event of malfunction of the 115-26TR, the follow-
ing guide should enable the technician to isolate the spe-
cific cause of the problem and take the appropriate cor-
rective action.

MAIN VALVE FAILS TO OPEN:

1. Valve closed upstream or downstream of the
115-26TR.  Open as required.

2. Solenoid not energized.  Check electrical system.

3. Needle valve fully closed.  See Adjustment instruc-
tions.

4. Solenoid pilot stuck closed.  See Solenoid Valve
section of this manual.

5. Stem of main valve binding or diaphragm ruptured.
Disassemble valve and determine cause.  See the
Model 65 Basic Valve section of this manual.
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MAIN VALVE FAILS TO CLOSE:
1. Solenoid not deenergized.  Check electrical system.

2. Strainer clogged.  Clean as required.

3. Solenoid pilot stuck open or coil burned out.  See
Solenoid Valve section of this manual.

4. Check valve (5B) leaking. Repair or replace as
necessary.

5. Check valve (5A) stuck closed. Repair or replace
as necessary.

6. Main valve stem binding, seat damaged, or ob-
ject in  main valve.  Disassemble valve and de-
termine cause.  See Basic Valve section of this
manual.
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GENERAL DESCRIPTION
The OCV Series 65 is a hydraulically-operated, dia-
phragm-actuated valve. It is available in either a globe
(Model 65) or angle (Model 65A) configuration. The
diaphragm is nylon-fabric bonded with synthetic rubber
and forms a sealed chamber in the upper portion of the
valve, separating operating pressure from line pressure.
An elastomeric seat disc forms a tight seal with the valve
seat when pressure is applied above the diaphragm.

FUNCTIONAL DESCRIPTION
Because the Series 65 is a hydraulically operated valve, it
requires a minimum line pressure of approximately 5 psig
in order to function. The valve functions on a simple
principle of pressure differential. The line pressure at the
inlet of the valve is bypassed through the pilot control
piping to the diaphragm chamber of the valve. This
pressure, together with the valve spring, works against the
pressure under the valve seat. Because the effective area of
the diaphragm is greater than that of the seat, the valve is
held tightly closed. As  the controlling pilot(s) allow the
pressure to bleed off the diaphragm chamber, the two
opposing pressures begin to balance and the valve will
begin to open. The valve can be used to perform a simple
on-off function, or with the proper pilot system, a modu-
lating, or regulating function.
In cases where the line fluid is unusually dirty, or is
otherwise unsuitable for operating the valve, an independ-
ent operating pressure source may be employed. The
pressure available from such a source must be equal to, or
greater than, line pressure.
INSTALLATION
In order to insure safe, accurate and efficient operation of
the OCV control valve, the following list of checkpoints
and procedures should be followed when installing the
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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. Thoroughly flush all interconnecting piping of chips,
scale and foreign matter prior to mounting the valve.

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

4. Allow sufficient room around the valve for ease of
adjustment and maintenance service.

In addition, it is highly recommended that:
1. Isolation valves (eg., gate or butterfly) be installed

on the inlet and discharge sides of the valve to
facilitate isolating the valve for maintenance.

2. Pressure gauges be installed at the inlet and outlet
sides of the valve to provide monitoring of the valve
during initial start-up and during operation. The
body side ports, if unused by the pilot system,
provide a convenient connection for the gauges.

3. All valves larger than 6" be installed horizontally,
i.e., with the bonnet pointed up, for ease of adjust-
ment and maintenance servicing.

MAINTENANCE
The OCV control valve requires no lubrication and a
minimum of maintenance. However, a periodic inspec-
tion should be established to determine 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 waters, such as
dissolved minerals and suspended particles, vary in
every installation. The effect of these actions or sub-
stances must be determined by inspection. It is recom-
mended that an annual inspection, which includes ex-
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amination of the valve interior, be conducted. Particular
attention should be paid to the elastomeric parts, i.e., the
diaphragm and seat disc. Any obviously worn parts
should be replaced.
REPAIR PROCEDURES
In the event of malfunction of the OCV control valve,
troubleshooting should be conducted according to the
procedures outlined for the specific model of valve.
Then, if those steps indicate a problem with the main
valve, this section will outline the procedures necessary
to correct the problem.
Problems with the main valve can be classed in three
basic categories:
1. VALVE FAILS TO OPEN

a. Diaphragm damaged* - See Procedure A
b. Stem binding - See Procedure B

2. VALVE FAILS TO CLOSE
a. Diaphragm damaged* - See Procedure A
b. Stem binding - See  Procedure B
c. Object lodged in valve - See Procedure B

3. VALVE OPENS AND CLOSES BUT LEAKS
WHEN CLOSED
a. Seat disc damaged - See Procedure C
b. Seat ring damaged - See Procedure D
*A diaphragm failure can prevent the valve from
either opening or closing, depending on the flow
direction. Most water service valves flow “under the
seat”, in which case a diaphragm failure will keep
the valve from closing. On the other hand, most fuel
service valves flow “over the seat”, in which case a
diaphragm failure will keep the valve from opening.
To determine which you have, examine the bridge
mark cast into the side of the valve body, then
compare it with the figures below.

PROCEDURE A :  DIAPHRAGM REPLACEMENT
1. Isolate the valve from the system by closing

upstream amd downstream block valves.
2. Loosen one of the tubing connections on the

bonnet. Allow any residual pressure to bleed off.
3. Remove all tubing connected at the bonnet.
4. Remove the bonnet nuts.
5. Remove the bonnet. If the bonnet sticks in place,

it may be loosened by rapping sharply around its
edge with a rubber-headed  mallet. NOTE:  8"
and larger valves are equipped with eye bolts
through which a chain can be fastened to aid in

lifting the bonnet.
6. Remove the spring.
7. Remove the diaphragm plate capscrews and the

diaphragm plate.
8. Remove the old diaphragm.
9. Making sure the dowel pin holes are in the

proper location, place the new diaphragm over
the studs and press down until it is flat against
the body and spool.

10. Replace the diaphragm plate and the diaphragm
plate capscrews.

11. Tighten all diaphragm plate capscrews snugly.
12. Replace the spring.
13. Replace the bonnet and reinstall the bonnet nuts.
14. Tighten the bonnet nuts snugly using a criss-

cross tightening pattern.
15. Reinstall the control tubing.
16. Reopen the upstream and downstream block

valves.
17. Before placing the valve back in service, per-

form the air bleed procedure described in the first
section of this manual.

PROCEDURE B:  CORRECTION OF BINDING
STEM

1. Perform Steps 1 thru 6 of Procedure A, above.
2. Remove the spool assembly from the valve. NOTE:

On smaller valves, this can be accomplished simply
by grasping the stem and pulling upward. Valves 6"
and larger have the top of the stem threaded to
accept an eyebolt to aid in lifting the spool out of the
body. 6" thru 12" valves are threaded 3/8-16. 14"
and 16" valves are threaded 5/8-11.

3. Carefully examine both ends of the stem for deep
scratches, scoring or buildup of mineral deposits.
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Polish the stem if necessary using a fine grade of
emery cloth.

4. Similarly, examine and polish the upper bushing (in
the bonnet) and the lower guide (in the seat ring).

5. Reinstall the spool assembly.
6. Reassemble the valve, following Steps 12 thru 17 in

Procedure A.
PROCEDURE C:  SEAT DISC REPLACEMENT
1. Perform Steps 1 and 2 of Procedure B, above.
2. With the spool assembly removed from the body,

remove the seat retainer screws.
3. Slide the seat retainer off the lower end of the stem.
4. Remove the seat disc from its groove in the spool.

NOTE:  The seat disc may fit quite tightly in the
groove. If necessary, it may be pried out using a thin-
bladed screwdriver or similar tool.

5. Install the new seat disc in the groove.
6. Reinstall the seat retainer and tighten the seat re-

tainer screws.
7. Reassemble the valve, following Steps 5 and 6 of

Procedure B.
PROCEDURE D:  SEAT RING REPLACEMENT
NOTE:  It is rare for a seat ring to require replacement.
Minor nicks and scratches in the seating surface can
usually be smoothed out with emery cloth.
1. Perform Steps 1 and 2 of Procedure B, above.
2. If you are working on a 4" or smaller valve, follow

Steps 3 thru 9, below.
3. If you are working on a 6" or larger valve, follow

Steps 10 thru 16, below.

4. Seat rings in valves 4" and smaller are threaded into
the valve body. To remove, you will need a  special
seat ring tool. You may fabricate one using standard
pipe as shown in the sketch below, or one may be
purchased from OCV.

5. Using the seat ring tool, unthread the seat ring from
the body.

6. Remove the old o-ring from the counterbore in the
body.

7. Install the new o-ring in the counterbore.
8. Using the seat ring tool, install the new seat ring.
9. Reassemble the valve, following Steps 5 & 6 of

Procedure B.
10. Seat rings in valves 6" and larger are bolted into the

body with socket head capscrews. In addition you
will note that the seat ring is equipped with addi-
tional threaded holes that may be used for “jacking”
the seat ring out of the body.

11. Remove the socket head capscrews.
12. Remove the old seat ring from the body by tempo-

rarily installing two or more of the capscrews in the
“jacking” holes.

13. Install a new o-ring in the groove of the new seat
ring. Lubricate the o-ring and outer seat ring wall
with Vaseline® or similar lubricant.

14. Install the new seat ring in the body, making sure
that the capscrew holes line up.

15. Replace and tighten all the capscrews.
16. Reassemble the valve, following Steps 5 and 6 of

Procedure B.
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Propor t ional  Rel ief  Valves

R Ser ies
■	 Liquid or gas service

■	 Set pressures from 10 to 6000 psig (0.68 to 413 bar)

■	 1/4 and 1/2 in. and 6 to 12 mm end connections
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Features

High-Pressure Valves 
■	Service up to 6000 psig (413 bar)

■	Multiple springs for a selection of set pressure ranges

■	Valves available factory-set to a specified set pressure

■	1/4 in. and 6 and 8 mm end connections—R3A series

■	1/2 in. and 12 mm end connections—R4 series

Low-Pressure Valves
■	Service up to 300 psig (20.6 bar)

■	One spring for the full set pressure range

■	Valves available factory-set to a specified set pressure

■	1/4 in. and 6 and 8 mm end connections—RL3 series

■	1/2 in. and 12 mm end connections—RL4 series

Quad seal 
eliminates leakage 

around stem during 
relief mode

End connections 
include gaugeable Swagelok® tube 
fittings and NPT or ISO pipe threads

Label 
identifies set 
pressure range

Lock wire capability 
secures cap to maintain 
set pressure adjustment

O-ring 
provides elastomer-to-metal 

seal for positive shutoff at seat. 
(Other series use bonded 

disc. See Materials of 
Construction)

Cap 
provides easy external 
set pressure adjustmentSpring 

adjusts to provide 
desired set pressure

R3A series valve shown. 

Lock nut 
maintains cap position, 

ensuring set pressure adjustment

Applications
R series relief valves are proportional relief valves that 
open gradually as the pressure increases. Consequently, 
they do not have a capacity rating at a given pressure rise 
(accumulation), and they are not certified to ASME or any 
other codes.

	  Some system applications require relief valves to 
meet specific safety codes. The system designer and 
user must determine when such codes apply and 
whether these relief valves conform to them.

	  Swagelok proportional relief valves should never 
be used as ASME Boiler and Pressure Vessel Code 
safety relief devices.

	 Swagelok proportional relief valves are not “Safety 
Accessories” as defined in the Pressure Equipment 
Directive 97/23/EC.

Operation
R series relief valves OPEN when system pressure reaches 
the set pressure and CLOSE when system pressure falls 
below the set pressure.

■	High-pressure R3A and R4 series—select and install the 
spring that covers the required set pressure; apply the 
matching label to the cap.

■	 Low-pressure RL3 and RL4 series—the spring is already 
installed.

	  For valves not actuated for a period of time, initial 
relief pressure may be higher than the set pressure.
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Materials of Construction
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Wetted components listed in italics.
➀  Material Safety Data Sheet for bonding agents available on request.

Component Material Grade/ASTM Specification  

 1 Plug 302 SS/ASTM 240

 2 Cap 316 SS/A479 

 3 Label Polyester 

 4 Lock nut RL3, R3A—powdered metal 300 series SS/B783; 
RL4, R4—316 SS/A276 

 5 Spring S17700 SS/AMS 5678 

 6 Sleeve 304 SS/A240 

 7  Spring 
support 

RL3, R3A—powdered metal 300 series SS/B783; 
RL4, R4—316 SS/A276 

 8 Bonnet 316 SS/A479 

 9 O-ring Fluorocarbon FKM 

 10 Quad seal PTFE-coated fluorocarbon FKM 

 11 Retainer RL3, R3A—316 SS/A666; 
RL4, R4—316 SS/A479 

 12 Stem 316 SS/A479 

 12a  Bonded stem Fluorocarbon FKM-bonded➀  
316 SS/A479 13 Bonded disc 

 14 Seat 316 SS/A479 

 15 Gasket PTFE-coated 316 SS/A240 

 16 Seat retainer 316 SS/A479 

 17 O-ring Fluorocarbon FKM 

 18 Insert 316 SS/A479 

 19 Body 316 SS/A182 

  Lubricants Molybdenum disulfide-based dry film  
and paste; silicone-based  

jkmetz
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Options and Accessories

Seal Materials
Fluorocarbon FKM is the 
standard seal material.  
Buna N, ethylene 
propylene, and neoprene 
are available. 

To order a valve with an 
optional seal material, 
add a valve seal material 
designator to the valve 
ordering number.

Examples:  SS-4R3A-BU 
SS-RL3S4-BU

To order a replacement seal kit, insert a seal kit material  
designator as a prefix (R3A series) or suffix (all others) to the 
seal kit basic ordering number.

Examples:  BU-R3A-K2 
SS-3K-RL3-BN

RL3 Series R3A Series RL4 Series R4 Series 

Seal kit basic ordering number

SS-3K-RL3- -R3A-K2 SS-3K-RL4- SS-3K-R4-

Seal kit contents
O-ring,  

quad seal, 
bonded disc, 

retainer, 
instructions 

O-rings (2),  
quad seal, 

retainer, 
instructions 

O-ring,  
quad seal, 

bonded disc, 
retainer, 

instructions 

O-ring, 
quad seal, 

bonded stem, 
instructions 

Ordering Information

Low-Pressure Valves (RL3 and RL4 Series)
Valve contains spring; set pressure must be adjusted. Select 
a valve ordering number.

Factory-Set Valves
RL3 and RL4 series valves are available with springs factory-set 
to a specified set pressure. Valves are set, tested, locked, and 
tagged with the set pressure; certificates of test are included. 

To order, add -SET to the valve ordering number and specify 
the desired set pressure.

Example: SS-RL3S4-SET

Replacement Spring Kits
Spring kits include spring and installation instructions. Select 
a spring kit ordering number.

Series 
Spring Kit  

Ordering Number 
Set Pressure Range  

psig (bar) 

RL3 177-13K-RL3 
10 to 225 (0.68 to 15.5)

RL4 177-13K-RL4 

High-Pressure Valves (R3A and R4 Series)
Valve does not contain spring. Select a valve ordering number 
and a spring kit ordering number.

Spring Kits
Spring kits include spring, label, 302 SS lock wire with seal, 
spring support, and installation instructions.

Select a spring kit basic ordering number and add the spring 
designator for the desired set pressure range.

Examples:  177-R3A-K1-F 
177-13K-R4-C

Set Pressure Range  
psig (bar) 

Spring 
Designator 

Spring 
Color 

R3A series spring kit: basic ordering number 177-R3A-K1-

50 to 350 (3.4 to 24.1) A Blue 

350 to 750 (24.1 to 51.7) B Yellow 

750 to 1500 (51.7 to 103) C Purple 

1500 to 2250 (103 to 155) D Orange 

2250 to 3000 (155 to 206) E Brown 

3000 to 4000 (206 to 275) F White 

4000 to 5000 (275 to 344) G Red 

5000 to 6000 (340 to 413) H Green 

R4 series spring kit: basic ordering number 177-13K-R4-

50 to 350 (3.4 to 24.1) A Blue 

350 to 750 (24.1 to 51.7) B Yellow 

750 to 1500 (51.7 to 103) C Purple 

Factory-Set Valves
R3A and R4 series valves are available with springs factory-set 
to a specified set pressure. Valves are set, tested, locked, and 
tagged with the set pressure; certificates of test are included. 

To order, add -SET and a spring designator whose range 
includes the desired set pressure to the valve ordering 
number; specify the desired set pressure.

Example: SS-4R3A-SETB

Special Cleaning and Packaging (SC-11)
To order R series relief valves processed in accordance 
with Swagelok Special Cleaning and Packaging (SC-11), 
MS-06-63, to ensure compliance with product cleanliness 
requirements stated in ASTM G93 Level C, add -SC11 to the 
valve ordering number.

Example: SS-RL3S4-SC11

Seal 
Material 

Designator

 Valves Seal Kits

Buna N -BU BN➀

Ethylene 
propylene -EP EP 

Neoprene -NE NE 

Fluorocarbon 
FKM — VI 

➀ Use BU for R3A series seal kits.

http://www.swagelok.com/downloads/webcatalogs/EN/MS-06-63.PDF
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