S2shed MODEL C-CS
“CLEAN STEAM”

PRESSURE REDUCING REGULATOR

SECTION |
. DESCRIPTION AND SCOPE

Model C-CS is a pressure reducing regulator used to control downstream (outlet or P,) pressure. Inlet and outlet sizes
are 3/4" (DN20), 1" (DN25), 1-1/2" (DN40), 2" (DN50) and 3" (DN80) with Tri-Clamp® fitting connections. This regulator
is primarily designed for steam service at temperatures equal to or less than 366°F (185°C); this corresponds to 150
psig (10.3 Barg) saturated steam; however the unit may also be used for clean gaseous or liquid applications.

A CAUTION

The Model C-CS should never be used as a shut-off device.

SECTION I
[I. INSTALLATION
Outlet
1. Aninletblock valve should always be installed. Inlet L% P2
@ P1 SRV &

2. If service application is continuous such that > ﬂ G)
shutdown is not readily accomplished, it is Bypass o
recommended thatinletand outletblock valves )
and a manual bypass valve be installed. Model C-CS

Reducing Regulator

3. An outlet pressure gauge should be located

approximately ten pipe diameters downstream
and within sight. & Blowdown Drain

Blowdown Drain I{

. . . Recommended Piping Schematic for Pressure Reducing Station
4. Allinstallations should include a downstream ( Ping 9 )

relief device if the inlet pressure could exceed
the pressure rating of any downstream equip-
ment.

7. For insulated piping systems, the regulator
should not be insulated.

5. Flow Direction: Install so the flow enters
through the bottom connection and exits the
side connection.

A CAUTION

Installation of adequate overpressure protection is

6. Installinawelldrained pipe, properly trapped, recommended to protectthe rc_-zgulatorfrom overpres-
with spring chamber (2) in the vertical position sure and all downstream equipment from damage in
to allow for proper draining_ the event of regulator failure.

SECTION il

[1l. PRINCIPLE OF OPERATION

Movement occurs as pressure variations reg-
ister on the diaphragm. The registering pres- A CAUTION
sure is the outlet, P, or downstream pressure.
The range spring opposes diaphragm move-

Do not apply spring load or operate regulator with
ment. As the outlet pressure drops, the range hitch pin (21) removed from top of guide post (27).

Premature diaphragm failure will result.

spring pushes the diaphragm down, opening




the port; as outlet pressure increases, the 2. A complete diaphragm failure will cause the

diaphragm pushes up and the port closes. regulator to fail open.

SECTION IV
IV. START-UP

7. Slowly open the inlet (upstream) block valve
NOTE: The regulator set point must be set observing the outlet (downstream) pressure
under normal flowing conditions. gauge. Determine if the regulator is flowing
) (see NOTE above step 1). If no flow, rotate the

1. COW = Counter Clockwise, regulator handle (6) CW (viewed from above)
CW = Clockwise. until flow begins. Determine if downstream

2. Inspect the unit's nameplate to confirm that equipment is in operation.
the proper range spring 1s installed in the 8. Continue to slowly open the inlet (upstream)
regula?or_. Apply setpoint pressures that are block valve until fully open.
only within the stated range.

3. Start with the block valves closed. A bypass 9. Continue to slowly open the outlet (down-
valve may be used to maintain outlet pressure stream) block valve. When flow is established
in the downstream system while performing steady e”OUQ_h that the outlet (dpwnstream)
the following steps. block valve is fully open, begin to glowly

close the bypass valve, if installed, until fully

4. Relax compression of range spring (7) by closed.
turning handle (6) counter-clockwise (CCW)
until rotation stops. Rotate handle (6) clock- 10. Develop system flow to a level near its ex-
wise (CW) three (3) full revolutions to maintain pected normal rate and reset the regulator
spring (7) to diaphragm(17) contact. This setpoint by turning the handle (6) CW (viewed
reduces the outlet pressure setpoint. from above) to increase outlet pressure or

CCW to reduce outlet pressure.

5. If piping system includes a bypass valve,
slowly open the bypass valve to preheat the 11. Reduce system flow to a minimum level and
system piping and to allow slow expansion of observe setpoint. Outlet pressure will rise from
the piping. Ensure proper steam trap opera- the setpoint of Step 10. The maximum rise
tion, ifinstalled. To prevent overpressurization, in outlet pressure on decreasing flow should
closely monitor outlet (downstream) pressure not exceed the stated upper limit of the range
with a gauge. NOTE: If no bypass valve is spring by greater than 30%; i.e. 10-30 psig
installed, extra caution should be used in (.69-2.1 Barg) range spring — at low flow the
starting up a cold system; i.e. do everything outlet pressure should notexceed 39 psig (2.7
slowly. Barg). If it does, consult factory.

6. Crack open the outlet (downstream) block
valve.

SECTION V
V. SHUTDOWN 2. If the regulator and system are to both be

1.

On systems with a bypass valve, and where
system pressure is to be maintained as the
regulator is shutdown, slowly open the bypass
valve while closing the inlet block valve. Fully
close the inlet block valve. When on bypass,

shutdown, slowly close the inlet block valve.
Close the outlet valve only if regulator removal
is required.

A\ CAUTION

the system pressure must be constantly ob-
served and manually regulated.

DONOTDEAD-END FLOW DOWNSTREAM of the
Model C-CS as overpressurizing regulator may
damage internals.
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SECTION VI

VI. MAINTENANCE

A WARNING

SYSTEM UNDER PRESSURE. Prior to performing
any maintenance, isolate the regulator from the
system and relieve all pressure. Failure to do so
could result in personal injury.

A. General:

1.

Maintenance procedures hereinafter are
based upon removal of the regulator unit from
the pipeline where installed.

Refer to Figure 2 for basic regulator item
number reference () and description.

B. Diaphragm — Trim Replacement:

1.

Securely install the regulator in a soft-jawed
vise with the spring chamber (2) directed up-
wards. Ensure that the body (1) is not held in
the vise by the Tri-clamp® fitting connections.
The regulator may be held in the vise with
flats on the plug (14). If this method is used,
ensure that the plug (14) is in contact with the
seating area of the body (1) and the face of
the inlet flange of the body (1) is resting on
the vise.

A WARNING

SPRING UNDER COMPRESSION. Relieve all
spring (7) compression prior to removing clamp
(13). Failure to do so may result in flying parts that
could result in personal injury.

2.

Relax range spring (7) by turning handle (6)
CCW (viewed from above) until rotation stops.
Count and record the number of revolutions
in the box below:

Number of revolutions required to relax

range spring:

A\ CAUTION

Do not apply spring load or operate regulator with
hitch pin (21) removed from top of guide post (27).

Premature diaphragm failure will result.

3. Remove socket head set screw (30) CCW
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from top end of guide post (27).

10.

Pull hitch pin (21) and lift up on handle (6) to
remove.

Loosen and remove clamp nuts (13B), wash-
ers (13D), bolts (13C) and clamps (13A). See
Figure 1.

Place matchmarks between body (1) and
spring chamber (2) to assist in final orienta-
tion when reassembled. Lift spring chamber
(2) vertically up and off of body (1) and above
guide post (27) to remove. Note alignment of
spring button (4) tabs (ears) with respect to
slot guides inside spring chamber (2).

Remove bearing (26). Lift up and remove ad-
justing screw cap (25.7) and dowel pin (25.8)
assembly. NOTE: May need to tap lightly on
O.D. of adjusting screw (25.6) to free Dowel
pin (25.8) from adjusting screw (25.6).
NOTE: The two guide seals (25.9) may/may
not be extracted with assembly (25.7,25.8).
Remove guide seals (25.9).

Lift up to remove the adjusting screw (25.6 )
and spring button (4) as an assembly. NOTE:
Do not rotate or remove spring button (4) from

adjusting screw (25.6). Remove spring (7) and

lay aside.

Secure the pressure plate assembly (27,28
and 29) atthe “flats” near the base of pressure
plate (28). Grasp the lower portion of the plug
(14) by the “flats”, which protrudes from the
body (1) inlet, with soft-jawed pliers or soft-
jawed vice and proceed to turn CCW (viewed
fromabove) fordisassembly. NOTE: Maintain
firm grasp of plug (14). After disengagement,
plug (14) couldfall out of body (1) and damage
seating surface area. Remove plug (14).

Remove pressure plate assembly (27,28 and
29) and lay aside. NOTE: The travel of the
guide post (27) has been factory set. Do not
loosen or adjust the hex nut (29) on pressure
plate assembly (27,28,29).

11a. For Model C-CS :

Remove diaphragm (17), O-ring (16), dia-
phragm gasket (15) and body (1).

11b. For Model C-CS with Opt.-11:

12.

Remove diaphragm (17), diaphragm gaskets
(15), O-ring (18), seal (19), pusher plate (20),
O-ring (16) and body (1).

Inspect plug (14) and seating surface of body
(1) for excessive wear. Replace all worn
parts.



13.

14.

15.

16.

17.

18.

19.

20.

21.

Clean gasket (15) and O-ring (16) retaining
surfaces of body (1) and spring chamber (2).

Clean all parts in accordance with Owner’s
cleaning procedures. Reposition plug (14)
back into vise with body (1). Ensure that the
plug (14) is in contact with the seating area of
the body (1) and the face of the inlet flange of
the body (1) is resting on the vise.

Place new diaphragm gasket (15) on body (1)
flange.

Install O-ring (16). NOTE: ForOpt.-11 reposi-
tion pusher plate (20) on threaded end of plug
(14) andinstall O-ring (18) and seal (19). Refer
to Figure 4.

Place diaphragm (17) over threaded end of
plug (14). NOTE: The word ‘TOP’is etched on
one side of the diaphragm and should be vis-
ible when looking down on the diaphragm.

Place a small amount of medium strength
threadlocker equal to "Blue 242 Loctite" on
threaded end of plug (14). Reassemble pres-
sure plate assembly (27,28 and 29) to plug
(14). Refer to NOTE: in Step 10. Grasp the
parts and rotate pressure plate assembly
(27,28,29) CW until wrench tight (metal-to-
metal contact); Torque values not to exceed
the following:

Body Size Torque

in (DN) in-lbs  (N-m)
3/4"-1 1/2" (20-40) 100 (11)
2"-3" (50-80) 270 (31)

Center/align the above pressure plate/
diaphragm assembly on the diaphragm (17)
flange surface in the body (1).

Position spring (7) on to hub of pressure plate
(28). Place adjusting screw (25.6) - with spring
button (4) - over end of guide post (27) and
into spring (7) cavity. NOTE: Apply a small
amount of Emhart Bostik White Food Grade
“Never-Seez” or equivalent to threads of ad-
justing screw (25.6) Do Not rotate adjusting
screw (25.6) or spring button (4).

Install new guide seals (25.9) in adjusting
screw cap (25.7). NOTE: There are two sizes
of u-cup seals - install the seal with the bigger
diameter spring first, open face into the cap
recess. Installthe second u-cap seal, open face
exposedto face ofadjusting screw (25.6). Slide
adjusting screw cap (25.7) over end of guide
post (27). Align dowel pin (25.8) with hole in
adjusting screw (25.6) and press together by
hand. NOTE: Top of dowel pin (25.8) should
be flush with top surface of adjusting screw
cap (25.7).

22. Install new bearing (26) on top of upper
guide assembly (25).

23. Align slot guides inside spring chamber
(2) with spring button (4) tabs (ears) and
position on to body (1). Align with match
marks of step 6. previous.

24. Place handle (6) over end of guide post
(27) coming to rest on adjusting screw cap
(25.7). Inserthitch pin (21) into hole through
end of guide post (27). Apply Loctite 242
or equalivent to threads of set screw (30)
install into top of guide post (27) and tighten
securely.

25. Reposition clamps (13A) around body (1)
and springchamber (2) flanges. Insert clamp
bolts (13C), washers (13D) and tighten
clamp nuts (13B) in alternating pattern.
NOTE: Gap between clamp (13A) halves
should be equal in size. Gap and torque
requirements are as follows:

Gap equal
distance.
@'

Figure 1: Clamp Arrangement.

Gap Torque

Equal Distance |225-250 in-lbs (25-28 N-m)

26. Reapply compression to the range spring
(7) by rotating handle (6) CW as per the
number of revolutions recorded in VI.B.2.

27. Return to Section Il for Installation and
Section IV for Start-up.
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SECTION VII

VIl.  ORDERING INFORMATION:
NEW REPLACEMENT UNIT vs PARTS "KIT" FOR FIELD REPAIR

To obtain a quotation or place an order, please retrieve the Serial Number and Product Code that was stamped
on the metal name plate and attached to the unit. This information can also be found on the Bill of Material
(parts list) that was provided when unit was originally shipped.) (Serial Number typically 6 digits). Product Code
typical format as follows: (last digit is alpha character that reflects revision level for the product).

L -OE OO

NEW REPLACEMENT UNIT:

Contact your local Cashco, Inc., Sales Represen-
tative with the Serial Number and Product code.
With this information they can provide a quotation
for a new unit including a complete description,
price and availability.

A CAUTION

Do not attempt to alter the original construction of
any unit without assistance and approval from the
factory. All purposed changes will require a new
name plate with appropriate ratings and new prod-
uct code to accomodate the recommended part(s)
changes.

PARTS "KIT" for FIELD REPAIR:

Contact your local Cashco, Inc., Sales Represen-
tative with the Serial Number and Product code.
Identify the parts and the quantity required to repair
the unit from the Bill of Materials sheet that was
provided when unit was originally shipped.

NOTE: Those partnumbers that have a quantity indicated
under "Spare Parts"in column "A” reflect minimum
parts required for inspection and rebuild, - "Soft
Goods Kit". Those in column “B” include minimum
trim replacement parts needed plus those "Soft
Goods" parts from column "A".

If the "BOM" is not available, refer to the cross-
sectional drawings included in this manual for part
identification and selection.

Local Sales Representative will provide quota-

tion for appropriate Kit Number, Price and Avail-
ability.
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Figure 2
Forged body.
Repair Parts
Item No. Description KitA KitB Item No. Description
1 Body 26 Bearing
2 Spring Chamber 27 Guide Post
4 Spring Button 28 Pressure Plate
6 Handle 29 Nut Hex Jam
7 Range Spring 30 Set Screw
13 Clamp (2 Req'd)’
14 Plug **
15 gasket(g)iar))hragm) * b 'Referto Figure 1 for Clamp andrelateditem
16 -ring (Plug * -
17 Diaphragm * o numbers.
18 O-ring * o
19 Seal * - Not Shown:
20 EusEeF: Plate Item No. Description
21 itch Pin
25 Upper Guide Assembly 1 ; gﬁ\r?eesﬂfetsv
25.6 Adjusting Screw
25.7 Adjusting Screw Cap
25.8 Dowel Pin
25.9 Guide Seals (2 Req'd) * *
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See the previous page for ltem Number Descriptions.
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Figure 3
Investment Cast body.
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Figure 4: Option-11, Diaphragm Restraint
(Forged Body Shown)
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Cashco, Inc.

P.O. Box 6.

Ellsworth, KS 67439-0006

PH (785) 472-4461

Fax. (785) 472-3539

www.cashco.com

E-mail: sales@cashco.com
exportsales @ cashco.com

Printed in U.S.A. IOM-C-CS



