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Discharge Relief Valve System

System Description

The Waterous discharge relief valve system provides
sensitive pump control to protect firefighters from sudden
pressure surges resulting from changes in discharge flows
from the pump. Designed with a “built-in-memory’ ’, this
system has a wide continuous range of pressure control
from a minimum of 90 to a maximum of 300 psig depend-
ing upon pump performance characteristics, and may be
put in or taken out of operation without disturbing the
pressure setting. This lets you leave the system at a pre-
set, ready-to-use pressure setting.

The Waterous discharge relief valve system incorporates
two separate units; a panel-mounted pilot valve which
controls the operation of the relief valve, and the relief
valve which is normally mounted on the pump.

The pilot valve has two controls, one to adjust the relief
valve operating pressure, and the other, an ON-OFF
control, to place the relief valve in or out of operation.

Turning the ON-OFF control to OFF puts the relief valve
out of operation (hydraulically holding the relief valve

Figure 1. Discharge Relief Valve System

Relief Valve,
Mounted on Pump at Factory or
Separately Mounted

(Installed by OEM), See Page 2

Piping, See Page 9
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closed) when a pressure higher than set pressure or
higher than 300 psig is desired. Turning this control to ON
permits the relief valve to operate again at whatever
pressure was previously set without further adjustment.

The relief valve is mounted on the pump or in the piping
between the intake and discharge sides of the pump. It
modulates flow between discharge and intake by ranging
between the fully open and fully closed position in
response to hydraulic signals from the pilot valve. The
relief valve is available in three sizes. For pumps with
rated capacities of 750 gpm or less, a two inch outlet
diameter relief valve is used. For pumps with rated capa-
cities through 1250 gpm, a three inch outlet diameter relief
valve is used. For 1500 gpm through 2250 gpm, a four
inch outlet diameter relief valve is recommended.

On indicating relief valves two indicator lights show the
position of the relief valve; green for fully closed and
amber for at least partially open.

Wiring,
See Page 9

Pilot Valve,
Located on Operator’s
Panel, See Page 3
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Discharge Relief Valve System

Relief Valve Installation

1.  On most Waterous pumps, the relief valve will be 3. To ensure proper draining, the relief valve cannot be
installed at the factory. Occasionally the relief valve mounted with either opening facing up.
must be mounted and piped when the pump is 4. See Table 1 for details of separately mounted relief

installed. Suitable flanges are available from Water-

ous Company to install 2 inch, 3 inch and 4 inch relief valves:
valves in a standard piping system.
2. When selecting a location, keep the piping between
pump intake and the relief valve as short and straight
as possible to reduce the amount of friction loss.
Table 1. Separately Mounted Relief Valve Details
Valve Size End Connections See Figure
2in. NPT
2in. 2-1/2 in. NPT 2
Blank 4-Bolt Flange
) 3in. NPT 3
3in. - - -
3 in. Victaulic 4
ain 4 in. NPT or BSP S
4 in. Victaulic 6
Figure 2. 2 Inch Relief Valve
4.000
10160 __, looo 8.875
3.000 25.40 225.43
—_— 6109 )
1500 ez 15518 ‘ |_—— V4 NPT DRAINS
3810
{ gle PUMP
n|g DISCHARGE
gle g INLET
% (4) HOLES }ﬁ
AVAILABLE FLANGE OPTIONS
2 INCH NPT TAP (BOTH INTAKE AND DISCHARGE ENDS) ‘
2-1/2 INCH NPT TAP (BOTH INTAKE AND DISCHARGE ENDS) 2.625
NO FLANGES (MOUNT DIRECTLY TO RELIEF VALVE OR CUSTOMER PROVIDED FLANGES) T 6668 ‘NPTU;:E INDICATING LIGHT WIRING
0 LT VAL

(TUBE NOT FURNISHED BY WATERQUS CO)
PUMP INTAKE PUMP INTAKE PUMP INTAKE

3/8" X 1/4" COMPRESSION FITTING
FOR DRAIN UNE\

3/8" X 1/4* COMPRESSION FITTING FOR
3/8" TUBE TO PILOT VALVE
o

ALL DIMENSIONS SHOWN AS INCH/MILLIMETER

INTAKE OUTLET INTAKE OUTLET INTAKE OUTLET

FACNG LEFT FACNG RIGHT FACING DOWN ( INCH )

MLLIMETER

RELIEF VALVE
MOUNTING POSITIONS
NOTE: CUSTOMER TO FURNISH 3/8 TUBING TO PILOT VALVE AND
FURNISH PIPING FROM PUMP DISCHARGE AND TGO PUMP INTAKE.

From PL82084_4
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Discharge Relief Valve System
Relief Valve Installation

PUMP
DISCHARGE

Figure 3. 3 Inch Relief Valve (NPT)

©.625
3313 16628

1
g8
NS
nj@ 7§
=]
g
PUMP
INTAKE
7250 |
8475
3/8" X 1/4" COMPRESSION FITTING 10778 ALL DIMENSIONS SHOWN AS INCH/MILLMETER
FOR 3/8' TUBE TO PILOT VALVE 27375 REF WITHOUT INDICATING LIGHTS! < INCH >
13.063 MILLIMETER,
[TUBE NOT FURNISHED 175 REF. WITH INDICATING LIGHTS)————————————=

BY WATEROUS CO)

RELIEF VALVE @: j
MOUNTING POSITIONS

3 NPT, BOTH ENDS

|
™S—ae x s

QUTLET QUTLET QUTLET
FACING FACING FACING COMPRESSION FITTING QA INDICATING LIGHT WIRING
LEFT RIGHT DOWN FOR DRAIN LINE T

TO PILOT VALVE
(6in. Long)

O

114 NPT DRA\:S\%

From PL82084-1_4

Figure 4. 3 Inch Relief Valve (Victaulic®)

6.625 ) 778

168.28 248.35 (WITHOUT INDICATING LIGHTS)
3313 6250
844 2250

3 VICTAULIC
END

AR
(‘ \ ] ] §
e - &

28 — ﬁ
Q| %
NI L ||
313 [
n|® - ==
Sle 7.94 | | T
ole
] 625 l | ‘ |
15.88 _P ‘
| PUMP |
INTAKE
| L
ALL DIMENSIONS SHOWN AS INCH/MILLIMETER
| | < INCH R)
MILLIMETE
3/8' X 1/4' COMPRESSION FITTING - 12063 it INDICATING LIGHTS)
FOR 3/8* TUBE TO PILOT VALVE 30639

RELIEF VALVE (TUBE NOT FURNISHED @: j 3 V‘CT‘;(JJLT\; [EEFJEEE[T‘ON‘
MOUNTING POSITIONS BY WATEROUS CO)

OUTLET QUTLET [ x v
FACING FACING COMPRESSION INDICATING LIGHT WIRING
LEFT RIGHT FITTING I TO PILOT VALVE

(6in. Long)

3.500

88.90
3344
3326
84.94
84.48

FOR DRAIN LINE Q

1/4 NPT DRAIN

From PL82084-1_4
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6.625

168.28

3313
B4.14

4 BSP OR
NPT END\

|
J

3
L

T

RELIEF VALVE
MOUNTING POSITIONS

OQUTLET
FACING
RIGHT

OUTLET
FACING
LEFT

Discharge Relief Valve System

Relief Valve Installation
Figure 5. 4 Inch Relief Valve (NPT or BSP)

Figure 6. 4 Inch Relief Valve (Victaulic®)

6.625
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3313
8414
4 VICTAULIC
END
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RELIEF VALVE
MOUNTING POSITIONS

OUTLET
FACING
RIGHT

QUTLET
FACING
LEFT
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9.250

13.001
<7330.22 (WITHOUT INDICATING UGHTS)“‘
8500 174 NPT DRAIN
215.90
PUMP
DISCHARGE
_ 1= | 7= A
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|0
oo
3
o8 T
ola |
mINs
g2
Sle ‘ J
‘ PUMP
INTAKE
14.963
380,05 {WITH INDICATING LIGHTS)
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2lA
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21273
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e | A
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N
g || L
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N
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S N =7
9.53 PUMP
INTAKE
625
15.88
|
\
14.838
37688 (WITH INDICATING LIGHTS)
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ole iz
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<ls wIE

ALL DIMENSIONS SHOWN
AS INCH/MILLIMETER

INCH
MLLIMETER,

INDICATING LIGHT WIRING
TO PILOT VALVE
(6 in. Long)

From PL82084-2_3

ALL DIMENSIONS SHOWN
AS INCH/MILLIMETER

INCH
MLLIMETER

INDICATING LIGHT WIRING
TQ PILAT VALVE
(6 in. Long)

From PL82084-2_2
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Discharge Relief Valve System

Pilot Valve Installation

1. When mounting the pilot valve, choose a location
which is higher than the pump. This will eliminate the
need to install a separate drain to the pilot valve. See
Figure 8 for dimensions of pilot valve.

2. Position the panel plate on the operator’s panel and
mark the location of the screw holes. Also mark the
square cut-out (see the panel cut-out detail in Figure
7). Deburr all holes and openings cut in the panel.

3. Unscrew the strainer from the pilot valve and set
aside. Take care not to damage the O-rings on the
strainer.

4. Install the panel plate on the valve by sliding the plate
over the Pressure Adjustment and On-Off control

Figure 7. Pilot Valve Installation

L3029

OPERATORS
PAMNEL
ETE 59
gl.; 4% mm]
-l_,_.lr__ ........ |
i .’ T SEE PAGE 8
! a4
® e ! P A8
N | 1 k1
o b = i et
_______ .I:
375 4.250
ALL DIMENSIONS SHOWM 953 0795
AS INCH/MILLIMETER
IMEH PANEL HOLE LAYOUT
(HILLI"‘ETER)
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PIPIMG,

SFRING PIN,
Wa X 1IN

PRESSURE ADJUST
CONTROL KMOB

stems. Secure the panel to the valve with the (2)
screws, washers and nuts furnished.

Install the Panel/Valve assembly in the panel. Secure
to the panel with the (4) screws and nuts provided.
Use a thread locking compound on the screws and
nuts.

Install the Pressure Adjustment Knob and On-Off
Lever on the protruding stems using the pins
provided.

Install the strainer through the opening in the panel
and thread into the valve body. Tighten hand tight.

See Page 8 for piping connections and Page 9 for
wiring connections.

FIFING,
SEE PAGE 8

WIRING,

SEE FAGE 2 (2} PILOT VALVE
MOUNTING SCREWS,
WASHERS AND NUTS

FPANEL
PLATE

STRAIMNER

ON-0FF
COMTROL
LEVER

SPRING PIM,
5/32 X S5/8 IM.

(4) PANEL MOUNTING
SCREWS AMD NUTS
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Discharge Relief Valve System

Figure 8. Pilot Valve Dimensions

Pilot Valve Installation

10.480
26619
2.664
67.67
N 794
20.15
PUMP OPERATORS PANEL\
m@I
T =
—mf] ||}
| O\ . |
| oy
Q\N
NI
[ L]
— ]
14 NPT TO /
PUMP INTAKE
o Q ]
8‘m 1/4 NPT FOR 3/8 ([ ]
J|e = S
< TUBE FROM RELIEF \R;
[
VALVE (WATERQUS }\ Paa) o] PRESSURE
DOES NOT PROVIDE 7 ADJUSTMENT !
TUBING) { g CONTROL ‘
[
L
I ﬂ‘ STRAINER |
m@ |
I ON-OFF CONTROL |
THIS PORT OR PUMP DISCHARGE 14 NPT FROM PUMP 7.500
LINE CONNECTED TO THIS PORT / DISCHARGE (EITHER 190.50 ‘
MUST HAVE A DRAIN PROVISION PORT MAY BE USED REQUIRED FOR
L STRAINER REMOVAL
104.92
4381
1mM.27
— L3030
133.49
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7.688
195.26

2.750

69.84

ALL DIMENSIONS SHOWN AS INCH/MILLIMETER

(

INCH

MILLIMETER

)
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Discharge Relief Valve System

Piping Installation (See Figure 9)

Use 3/8 inch |.D. tubing for all connections (the ports are 4. If necessary, install a drain line from the bottom port of
1/4 inch NPT). Tubing should be rated at 600 psi minimum the pilot valve to a separately controlled drain valve.
working pressure and 1400 psi burst pressure. Excessive (This is necessary if the pilot valve is mounted lower
pressure surges and erratic operation may result if a than the pump.

smaller size tube is used. Make sure all lines are free of
low spots or sharp bends which will prevent the lines from
draining properly.

Do not connect the drain line to a multi-port drain

valve.
All tubing lines connected to the pilot valve should be 5. Install a drain line from the lower port on the relief
dedicated lines. Any pressure fluctuations from de- valve cap to a separately controlled drain.
vices connected to them will cause the system to mal- }
function. NOTE: The relief valve cap may need to be rotated to

position the drain port at the bottom.

1. If the pilot valve is installed higher than the pump,
connect a line from the bottom discharge port to the
same tap used for the pump pressure gauge. The

side pump discharge port should be plugged. If the Do not connect the drain line to a multi-port drain

pilot valve is installed lower than the pump, connect a valve.

line from the side discharge port to the same tap

used for the pump pressure gauge. The bottom port 6. Install a drain line from the relief valve body to a

will be used for a drain. multi-port drain or other suitable valve. This port will
2. Connect a line from the relief valve port of the pilot normally be under intake pressure.

valve to the upper port on the relief valve cap. 7. Plug all unused ports.

Do not connect anything else into this line.

3. Connect a line from the pump intake port of the pilot
valve to an intake pressure tap.

F-1031, Section 3010 Page 7 of 16



Discharge Relief Valve System
Piping Installation (See Figure 9)

Figure 9. Piping Installation

Relief ¥alve

Falief Valve Drain Line,
Sam Poge 5. (Nobe: Must be
installed in lower portl

Relief Valve
Body Drains,
See poge &

N

250 NPT for 3v8

250 MPT
tube from rebesf rom

pump dischorge

walve :
imiltr port moy be usedh
250 NPT to
pump infake This port or pump dischorge

lime connecfed to this port
misal hove a drain provision

F-1031, Section 3010

Ta Pump Infake

Line to Pump infoke
See Step 3

|

To Drain Valve

Lime Between Relief
Valve and Filot Valve,
See Step 2 (Musl be
installed in uppar porl
of relief valwel

1§ dual {iwol relief volves
ore baing installed,

run fhis line to both
volves vio o fee fithing

L3001
Fial Valve
Lines to Pump Discharge

(See Step 1 andsor drosn
(See Step 4

Mofe: 378 in. Tubing
s mot furnished by
‘Waterous
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Discharge Relief Valve System

Wiring Installation

1. Connect relief valve switch to the panel bezel LED 3. If necessary, reposition mounting bracket on relief

module (see Figure 10). valve cap so connecting and sealing device is hori-
zontal or points down at least slightly. Although wire
connection is sealed, water may collect if connection
points up, and may eventually seep along the wires
into switch. If the connection must point up, silicone
sealant may be used to ensure the wire connection is
sealed.

2. Connect black wire from pilot valve to ground. Con-
nect white wire to 12 or 24 VDC power supply.

Figure 10. Wiring Installation

Relief Valve Switch,

Should point down,
See Slep 3

White or Rad Wire fo
12 or 24VDC + connect
fo 00 ma fused circult

Black Wire
To Grownd

Extension Cable,
10 Feet Long,

Connect o Relief

Valve Switch and

Filat valve,

If insfalling Dual (Twob
Relef Valves, cable will
hove two drops with
temale connechors. Attach
ane to each switch

4 in Long

Pilot Yalve

Valve Light Switch Adjustment

1. Adjust the clearance between the switch plunger and of a 0.010 inch gage will not. Loosen switch mounting
actuating rod so that the insertion of a 0.015 inch screws and re-tighten when adjustment is complete.
feeler gage will light the amber indicator, but insertion

Adjust position of switch so that insertion of a

.015 in. feeler gage will light amber indicator,

but insertion of a .010 feeler gage will not

Figure 11. Valve Light Switch Adjustment

s 1
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N v

N g

N

N v/

N\ J 5

7/
g

r\\‘%ﬁmmﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂ/
E

N Ak g
Il

1

T switch Mounting Screws

N |

WA
L N )
N XL
N
\
N
N NN \ [
3
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Intake Relief Valve System

System Description

The Waterous Intake Relief Valve system is designed to
act as a safety valve by “dumping” excess pressure from
the inlet side of the pump. This makes it less likely that
“water hammer” will burst the supply line, and allows the
discharge relief valve or governor system to properly
control discharge pressure.

The Waterous Intake Relief Valve system incorporates
two separate units for flexibility in installation and opera-

Figure 12. Intake Relief Valve System

Pilot Valve,
Located on
Operator’s
Panel

Relief Valve,
Mounted on pump
at the factory or
separately mounted
(Installed by OEM)

Dump to Atmosphere
DO NOT CAP

F-1031, Section 3010

tion: the pilot valve and the relief valve. The pilot valve
controls operation of the relief valve and can be panel
mounted to be easily field adjusted for varying operating
conditions (between 50 and 250 psi), or compartment
mounted and preset for a specific pressure. It includes a
removable strainer and removable needle valve for easy
servicing.

Dump to Atmosphere

L1560

Page 10 of 16



Intake Relief Valve System

Relief Valve Installation

On most Waterous pumps, the relief valve will be
installed at the factory. Occasionally the relief valve
must be mounted and piped when the pump is
installed. Suitable flanges are available from Water-
ous to install the relief valve in a standard piping sys-
tem. (See Figure 13).

To ensure proper drainage, pilot valve ports (tapped
holes) on the relief valve must be located in a vertical
line.

Attach the relief valve assembly to the tapped flange
using four 7/16-14 hex head screws and copper
washers.

/\ WARNING

Tighten these screws to a torque between 30 and 40
Ib ft. Failure to properly torque screws may result in
leaks.

4. Attach suitable piping to the 2-1/2 inch Victaulic outlet
of the relief valve. The piping should be a minimum of

2-1/2 inch |.D. and be firmly attached to the truck.

139.70

ALL DIMENSIONS SHOWN AS INCH/MILLIMETER

< M\LL”\\]MCEHTER >

F-1031, Section 3010

5. Attach warning plate near the piping outlet. See Page 15.

/\ WARNING

Do not cap the outlet of the relief valve. This system is
designed to hold vacuum while priming and operating
from draft.

A DANGER

Intake Pressure Relief Outlet Hazard. Will result in
serious injury or death.

Do not cap the intake pressure relief outlet.

A hose is connected to this outlet must be secure to
prevent violent movement of the hose during pump
operation. Position the hose to aim away apparatus
and people.

3.228

Figure 13. Separately Mounted Relief Valve 82.00
5.118 2.688 1500 _
68.26 38.10
17000 1063 | 2-1/2 NPT PIPE NIPPLE
26.99
(L] |
J I\ \
O @ O §
j AN
o
Lo
I a4/ \
] - NI .
|
/
8o D
~ | m
©|&
%‘&
olm
el
L3033
5500 2-1/2 VICTAULIC END

Page 11 of 16



Pilot Valve Installation (See Figure 14)

1. When mounting the pilot valve, choose a location
which is higher than the intake relief valve. See Figure

15 for pilot valve dimensions.

2. Position the panel plate on the panel and mark the
location of the screw holds. Also, mark the square

cut-out (see panel cut-out detail in Figure 14). Deburr

all holes and openings in the panel.

3. Rotate the pilot valve control knob fully counter--

clockwise.

Figure 14. Pilot Valve Installation

(4) Panel Plate Mounting
Screws and Nuts

(3) Pilot Valve

Intake Relief Valve System

Install the panel plate on the pilot valve by sliding over
the control knob. Secure the panel plate to the valve
with the (3) screws provided. Note: Do not remove
the set screw on the control knob, the panel plate

will slide over the set screw.

Install the Panel/Valve assembly in the panel. Secure
to the panel with the (4) screws and nuts provided.
Use a thread locking compound on the screws and
nuts.

Pilot Valve

Mounting |
Screws Control Knob OPERATORS
PANEL
Panel Plate
375 4.250 159
375 LX == 5.000
953 107.95 4.04
+ L
T ¢ \ /INTAKE RELIEF VALVE
ols | \ ® L.
O‘O\. \ N0 \
NI= | | %‘l\ \
By | T g 2|8
A ‘ |0 NN
9E | o b
| |
| |
Y . 5.
306 | 3638 |
7.77 92.41

PANEL HOLE LAYOUT

ALL DIMENSIONS SHOWN
AS INCH/MILLIMETER

< INCH >
MILLIMETER

F-1031, Section 3010

L3034
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Figure 15. Pilot Valve Dimensions

5.000
127.00

7.688
195.26

Intake Relief Valve System

Pilot Valve Installation

1.872
4754 195
r“§7é NOMINAL PANEL THICKNESS
_ 2531
64.29
315 oaveL 174 NPT TAP, (4) PLACES
8.00
2]
4 }: |
[ NE ﬁ
REMOVABLE AN 3|3 o S
— ™
STRAINER =1 @‘w
INSERT 7 17 oig wls
i
=1 %‘O A%
REMDVABLE ] 8 =
THROTTLE —
SCREW
! 4,@ @ ]
| |
| 7
REQD FOR ‘ I m FLOW (HECK VALVE
STRANER -
REMOVAL f
| | frm | OPERATORS PANEL
| | %
|
| ‘ L
REQD FOR
THROTTLE
SCREW 2100 | 1744
REMOVAL 5334 4429
3100 2.994
78.74 76.04

ALL DIMENSIONS SHOWN AS INCH/MILLIMETER

<M\LL‘\NMCEHTER>

F-1031, Section 3010

From PL82084-5
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Intake Relief Valve System
Piping Installation

Use 1/4 inch 1.D. tubing for all connections (.188 minimum 2. Install a drain line from the street tee on the relief
I.D. through fitting). Excessive pressure surges and er- valve cover to a separately controlled drain.

ratic operation may result if a smaller size tube is used.
Tubing should be rated at 300 psi minimum working pres-
sure and 1400 psi burst pressure. Make sure all lines are
free of low spots or sharp bends which will prevent the Do not connect the drain line to a multi- port drain valve.
lines from draining properly.

3. Ifthe relief valve outlet is not facing down for natural
draining, install a drain line from the relief valve body
to a separately controlled drain.

All tubing lines connected to the pilot valve should be
dedicated lines. Any pressure fluctuations from de-

vices that may connected to them will cause the sys-
tem to malfunction. Do not connect the drain line to a multi- port drain valve.

1. Connect tubing between the pilot valve and relief
valve as shown.

Figure 16. Piping Installation
Line from Top Port
Dump to Atmosphere

/ Panel

Relief Valve Drain Taps,

See Step 3
Top Port
B 7
Middle a2 +—F
Port
) ¢
———
Bottom Port Open Port of Tee to Drain, 0%
See Step 2
Check Valve
i Relief Valve

Discharge to Atmosphere
(See Steps 4 and 5 on Page 11)

Note: Tubing between relief and pilot valve not furnished by Waterous.
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Intake Relief Valve System
Warning Plate Installation

1. Install warning plate on apparatus near relief valve

discharge.
ALL DIMENSIONS SHOWN
2500 AS INCH/MILLIMETER
63.50 INCH
375 < MILLIMETER > 3 250
7 953 82.55
| 159
N ——

/A DANGER @‘

Infake Pressure Relief

Qutlef Hazard. Will result

eolle M / | O LN
O | O ~ LN | | N | o in serious injury or death.
Olo Mo | J >N o Do not cap the intake
NN ’ l | N1 O pressure relief ouflet.

A hose connected ta this ouflet must be
nt

L3036

PANEL HOLE LAYOUT

(4) Mounting Screws and Nuts Furnished
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Intake Relief Valve System
Setting Operating Pressure

1. Test the Intake relief valve system using a pressurized c. Reset pilot valve above source pressure. Relief
water source capable of supplying continuous flow at valve should close.
60 to 100 psi. 2. Set final operating pressure by aligning the desired
a. Set the pilot valve slightly above the source pres- setting on the calibration dial with the arrow on the top
sure and apply this pressure to the pump intake. of the panel plate. A spanner wrench may be used to
Relief valve should remain closed. move the calibration dial.

b. Reduce pilot valve setting to slightly below source
pressure. Relief valve should open, “dumping” a
large volume of water.

Figure 18. Pilot Valve Pressure Setting

Alignment Marks

Pilot Valve
Control Knob

IL1546
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