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General Safety Information

WARNING: Use a pressure relief device on the
discharge side of the pump to prevent damage

from pressure buildup when the pump discharge 14

is blocked or otherwise closed and the power
source is still running. For trigger gun operation,
or where discharge is frequently shut off,
pressure unloader valves are recommended.
FAILURE TO FOLLOW THIS WARNING MAY
RESULT IN PERSONAL INJURY AND/OR

PROPERTY DAMAGE AND WILL VOID THE 13.

PRODUCT WARRANTY.

WARNING: Do not pump flammable or explosive
fluids such as gasoline, fuel oil, kerosene, etc.
Do not use in explosive atmospheres. The pump
should be used only with liquids that are
compatible with the pump component materials.
Failure to follow this warning may result in
personal injury and/or property damage and will
void the product warranty.

Do not run the pump faster than maximum
recommended speed.

Do not pump at pressures higher than the maximum
recommended pressure.

The maximum liquid temperature is 160°F(70°C).

Make certain that the power source conforms to the
requirements of your equipment.

Provide adequate protection in guarding around the
moving parts such as the shaft and pulleys.

12.

10. Drain all liquids from the system before servicing any

component.

. Secure the discharge lines before starting the pump.

An unsecured line may whip, causing personal injury
and/or property damage.

Check the hose for weak or worn condition before
each use. Make certain that all connections are tight
and secure.

Periodically inspect the pump and the system
components. Perform routine maintenance as
required. (See Maintenance section.)

WARNING: RISK OF ELECTRIC SHOCK!

To reduce the risk of electric shock, adequately ground
the electric motor to a grounded metal raceway system,
or use a separate grounding wire that is connected to
bare metal on the motor frame or to the grounding screw
located inside motor terminal box; or ground by other
suitable means. Refer to the most recent National
Electric Code (NEC) Article 250 (Grounding) for
additional information. ALL WIRING SHOULD BE
PERFORMED BY A QUALIFIED ELECTRICIAN.

WARNING: Do not handle a pump or pump motor
with wet hands or when standing on a wet/damp
surface or in water.

14. Use only pipe, hose and fittings rated for the

maximum psi rating of the pump. If an unloader is
used, then the pipe should be rated for pressure at
which the unloader operates.

15. Do not use these pumps for pumping water or other

Disconnect the power before servicing.

Release all pressure within the system before
servicing any component.

liquids for human or animal consumption.

Unloader Valve Safety Information

Always size your unloader valve to match the 3.

capabilities of your system for pressure (psi) and
volume (gpm).

In rigid-piped systems, a pulsation dampener or 4.
accumulator MUST be installed in the system. Select 5

a dampener which conforms to the rated capacity.
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Never replace the main spring with one of heavier
tension to increase pressure. Never add washers to
increase spring tension.

Always replace safety shield caps.

Secure all locking devices to eliminate the unloader
from vibrating out of adjustment during operation.



Belt/Pulley Drive Installation

This pump was designed for rotation in one direction,
which is toward the pump head when looking at the top
of the pulley. There is a rotation direction sticker located
on crankcase bearing cover. Reverse rotation is
acceptable if the oil level is increased by 1/2 quart.

For determining proper pulley sizes, use the formula
below as a guideline and use “A” or “B” section belts.

MOTOR RPM = FLOW (@RATED SPEED) = PUMP PULLEY DIA.
PUMP RPM FLOW (DESIRED) MOTOR PULLEY DIA.

EXAMPLE: : Use a 1725 rpm electric motor to drive the
pump at 800 rpm.

A typical pulley diameter on the motor is 7.25 inches.
The pump pulley diameter can be determined from the
formula above:

1725= PUMP PULLEY DIAMETER

800 7.25 INCHES
1725 x 7.25 INCHES = 15.6 INCHES
800

1. Install the pulley or bushing/sheave combination
(See Figure 1) onto the pump and motor shaft.
Mount the pump next to the motor making sure the
pulleys are lined up properly. Use a straightedge as
shown in Figure 2. Rotate to check for runout and
bent shafts.

2. Install belt(s) and use slots in the pump mounting
rails to tighten the belts. Make sure the belts have
proper tension. Belts that are too tight will cause
bearing wear, and belts that are too loose will cause
slipping. (See Figure 3.)
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Stralghtedge touching sheaves at four
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Figure 2
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Push the belt

midway between
the pulleys, check
the deflection (d)
and adjust:

Kd =0.016 x L

Figure 3




System Installation

1. In general, select an adequate size drive unit to avoid
overloading. Avoid unnecessary restrictions in the line
such as elbows, check valves, and all extraneous
curves and bends.

2. Avoid using a looped section which might permit air to
become trapped.

3. Use pipe joint sealant on the pipe threads to assure
airtight connections.

4. Selection of the right type and size of hose is vital
to good performance. Be sure to hook the lines to
the proper ports on the pump.

5. Always use genuine suction hose of at least one size
larger than the inlet port of the pump. If the suction
(inlet) hose is more than four feet long, use the next
larger size.

6. Use one or two braid reinforced hose to prevent
collapse of suction line.

7. Use only approved, high pressure hose on the

discharge side, and make sure all connections are tight.

NOTE: Use only pipe, fittings, accessories, hose, etc. rated
for the maximum pressure rating of the pump.

Pump

1. Before installing the pump, clean all fittings and hoses.
2. Rotate the pump by hand to make sure it turns freely.

3. Make sure that all hose connections are tight and use

the proper size fittings that are capable of safe
operation.

Warning: The pumps are shipped from the factory
without oil. Wuli recommends changing oil after
40 hours of break-in operation and every three
months or 500 hours, whichever comes first.

Use SAE 30~40 weight, non-detergent motor oil.
Crankcase capacity: 4.5 Quarts

Discharge Side Installation

From the pump to the discharge hose, the following
accessories are recommended: a dampened pressure

/ Spray Gun \

Pulsation
Dampener Bypass back
\ __—to the inlet or
] ,;\’\ reservoir
Dampened O Unloader
) | Valve

Pressure Gauge

Pump — E

Line Strainer—

—

Figure 4

gauge with a face pressure double the maximum
operating pressure, an unloader valve, a pulsation
damper, an optional pressure gauge to monitor
unloader, and discharge hose.

Accessories such as an unloader valve, a pressure
gauge, a pulsation dampener - should be installed as
close to the pump as possible. A hose must be used
right after the accessories. If solid piping is used, a two
to four foot section of hose must be installed between
the accessories and the piping.

Inlet Side Installation

From the source of liquid to the pump, the following
components are recommended: a shut-off valve, a
bypass return tee from the unloader, a line strainer, and
a compound pressure gauge.

Inlet Water Supply

Inlet filters should be an 80 mesh screen. Only use
flexible hose. Do not use rigid pipe. Optimum pump
performance is obtained with a positive lead on the inlet
- 15 to 20 psi is ideal - but simply flooded is adequate.

Operation

WARNING: DO NOT pump flammable or explosive
liquids such as gasoline, kerosene, etc. DO NOT
pump corrosive or abrasive liquids because these
will cause rapid wear or deterioration of plungers,
valves and seals in the pump. The pump should be
used only with liquids compatible with pump
component materials. Do not exceed the maximum
specified rpom and pressure. Observe the lubrication
instructions. Failure to follow this warning will void
the product warranty.

Lubrication

Before running the pump, check the oil level using
the dipstick.

Use SAE 30~40 weight non-detergent motor oil to
prolong pump life.

The crankcase capacity for these pumps is 4.5 quarts.

Priming the Pump

To prime the pump, adjust the unloader valve to its
lowest pressure setting. After starting the pump, open
and close the gun to aid priming and to clear the valves
of air. If the pump does not prime within a few seconds,
stop the motor and inspect the installation for suction line
leaks and obstructions. In general, keep suction lift to a
minimum and avoid unnecessary bends in the suction
line. The unloader valve must be readjusted after the
prime has been obtained.

Care of the Pump

Generally, after each use, flush the pump with a
neutralizing solution for the liquid pumped. Follow with a
clear water rinse. For storage under freezing conditions,
flush the pump with a 50% mixture of automotive
antifreeze and water.
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Repair Instructions

VALVE SERVICE

DISASSEMBLY

1. Remove (6) 41mm hex valve plug (Fig. 5).

2. Remove the coil spring and thread a M10mm
bolt into valve assembly (Fig. 6). Use a pliers
to grip the bolt and remove valve assembly
(Fig. 7). If resistance is encountered, gently
rock bolt until valve comes free.

3. After removing, threading bolt more deeply into
the assembly will separate the components.

REASSEMBLY
1. Inspect components and replace worn items as
necessary.

2. Assemble valve cage, spring retainer, spring,
disc, and valve seat by snapping together
(Fig. 8).

3. Thread M10 bolt into assembly for installation.

4. Lubricate outer o-ring, back-up ring and walls
of valve chamber. Install valve assembly
squarely into the chamber. Remove M10 bolt.

5. Examine valve plug components and replace if
worn. Lubricate back-up ring and o-ring before
installing on valve cap to prevent damage.
Install back-up ring first and then o-ring.

6. Place the spring over the top of the spring
retainer.

7. Apply anti-seize compound to the threads of the
valve cap and carefully thread it into the Figure 6
manifold. Torque to specifications.

(See Torque Specification Chart on Page 11.)

WARNING: Anti-seize must be applied to all valve
caps to avoid the galling of components.

Figure 7

Figure 8
__5--



REMOVING THE DISCHARGE MANIFOLD

1. Using a 10mm hex allen wrench, remove (8)
socket head cap screws (Fig. 9).

2. While supporting manifold, tap backside of
discharge manifold with soft mallet, removing
inlet manifold (Fig. 10).

3. Remove o-rings from the interior face of the
inlet manifold.

Figure 9

Figure 10

REMOVING THE INLET MANIFOLD

1. Using a 12mm hex allen wrench, remove (4)
outer socket head cap screws. Using 10 mm
hex allen wrench, remove (4) inner socket head
cap screws (Fig. 11).

2. While supporting manifold, tap rear of inlet
manifold with soft mallet and gradually work
from pump. If necessary, use flat head
screwdrivers to gently pry manifold off (Fig. 12).

Figure 11

Figure 12

-—6--



PACKING SERVICE
DISASSEMBLING THE PACKINGS

1.

10.

11.

Place inlet and discharge manifold spacer side up on work
surface.

Remove the spacer. If spacer is stuck, two screwdrivers may
be used on opposite sides to gently pry it out (Fig. 13).

Remove spring, spreader, packings and packing retainer from
inlet manifold (Fig. 14).

Reinstall inlet manifold using proper torque specifications and
torquing sequence. Add antiseize to all bolts prior to
installation. (See Torque Specification Chart on page 11.)

Inspect components and replace worn items as necessary. It
is recommended to replace spacer o-rings and back-up rings
at this time.

Lubricate packing cylinder and reinstall packing retainer.

Fit the packings together. Lightly lubricate the outside of the
packings and insert, groove up, into the inlet manifold. Turn
the crankshaft. Use the spreader and spring to help guide
packings around the plunger and into the manifold until seated
properly. If packings are tight, they can be started by tapping
them into the manifold using the spreader, a 1.5” PVC pipe
against the spreader, and a soft mallet.

Reinstall spreader so it meshes with packings;
then install spring.

Lubricate spacer o-rings and back-up rings and install on
spacer. Squarely reinstall packing spacer taking care not to
damage o-rings.

Reinstall 3 o-rings on the interior face of the inlet manifold.
Grease may be applied to hold o-rings in place.

Reinstall discharge manifold using proper torque specifications
and torquing sequence. Add anti-seize to all bolts prior to
re-installation. (See Torque Specification Chart on page 11.)

REMOVING AND INSTALLING OIL SEALS

1.

Remove the seal retainer, wick, plunger retainer, plunger,
washer, slinger, and insert. If plunger is not loose, reassemble
the plunger retainer a few threads on the stud and tap with a
soft mallet until loose (Fig. 15).

The oil seal can be removed from the bottom side of the insert
using a reverse pliers, or tapped out with a punch and
hammer from the plunger side of the insert.

If the studs attached to the plunger rod have become loose,
remove and buff clean. Reinstall to the plunger rod using high
strength threadlocker.

Reinstall oil seal by lubricating and pressing into insert.
Replace o-ring.

Make sure washer is seated properly in the crankcase. Place
insert in crankcase and seat in place using the handle
of a soft mallet.

Install the plunger by sliding the slinger in place, cupped side
toward the front, followed by the plunger and washer. Lubricate
o-ring and back-up ring. Apply medium strength threadlocker to
the plunger retainer and torque to specifications.
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Figure 13

Figure 14

Figure 15
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ik #m5k CODE

Py Description QTY
NO. WH-12140 WH-12170 Ws-12140 WS-12170
01 |B010119320 b CRANKCASE 1
01-2 [B012919000 SEETHY SET PIN 2
01-3 [B100519050 [E] A ZETE 1/4" PLUG 1/4” 3
01-4 |BS50016010 U F43ETE PT1/2 PLUG PT1/2 1
02 [B010219010 FEZEmE PISTON OIL SEAL 3
02-1 |B014419000 B014419210 B014419000 B014419210 FEZEmEE PISTON OIL SEAL SLEEVE 3
02-2 |BG10430049050 o O-RING 3
02-3 |B014519000 TEZE T EA GASKET 3
03 |B010319000 HAIE CRANKCASE STAND 2
03-1 [BS15214057300 T OF 1844 DOUBLE-END SCREW 4
03-2 |BS31214200 L EEE] WASHER 4
03-3 |BS32214300 T SPRING WASHER 4
03-4 |BS21214300 NS NUT 4
03-5 |BS11212100300 ANFIEL SCREW 2
03-6 |BS21212300 VAVl NUT 2
03-7 |BS31212201 L EEE] WASHER 2
04A |B013019001 B013019010 B013019003 B013019012 FEZEAR CERAMIC PISTON ASSY 3
04-1 |B013119010 FEZERT S630 PISTON ROD $630 3
04-2 |B013519010 B013519210 B013519010 B013519210 FZEEAE RS S304  |GASKET S304 3
04-3 [B013219000 B013219210 B013219000 B013219210 FrEE CERAMIC PISTON SLEEVE 3
04-4 [B013319000 FEZEE E E R4 PISTON SET SCREW 3
04-5 |B013519001 FEZEESEEE S316 GASKET S316 3
04-6 [B013419000 B013419000 B013419011 B013419011 FEZELE(E E e PISTON SET NUT 3
04-7 |BG10110015020 o O-RING 3
04-8 |BG30123015900 LR BACK-UP RING 3
05 [B010519000 FEZERH PISTON PIN 3
06A |B010619001 e CONNECTING ROD ASSY 3
06 |N/A e CONNECTING ROD 3
06-1 [B014119000 Py CONNECTING ROD SLEEVE 6
06-2 [B014319000 TELATRZ A LOCK WASHER 3
06-3 |BS31210500 SEAIEEE] WASHER 6
06-4 |BS11210055500 INAIELR SCREW 6
06-5 [B014219000 2Rk ENGINE BEARING 3
07 |B010719000 [TV BEARING 2
08 |B010819001 il CRANKSHAFT STROKE 1
08-1 [B012119000 i CRANKSHAFT KEY 1
08-2 [B013905000 g s i A e B GASKET 1
08-3 |BS32212300 T SPRING WASHER 1
08-4 [BS11212025300 AL SCREW 1
09 [B010919010 FHH il CRANKSHAFT OIL SEAL 2
10 [B011019320 RO OIL SEAL COVER 2
10-1 |BG11144120630 o O-RING 2
102 |B012619000 TR 2 SHIM 4
10-3 |BS16208025300 A IEL% SCREW 8
10-4 |BS32208300 BN SPRING WASHER 8
10-5 |BS31208306 ST WASHER 8
11 |B011119310 s CRANKSHAFT COVER 1
11-1 |BS16206016300 P A% SCREW 4
11-2 |BS32206300 T SPRING WASHER 4
11-3 |BS31206309 P WASHER 4
12 |B011619322 e REAR COVER 1
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ik #m5k CODE
Py Description QTY
NO. WH-12140 WH-12170 Ws-12140 WS-12170
12-1 [B011719000 1B REAR COVER PACKING 1
12-2 |BS16208025300 TR SCREW 8
12-3 |BS32208300 T SPRING WASHER 8
12-4 [BS31208306 SEAIEEE] WASHER 8
13 [B012219050 HER T RIRAR DIPSTICK SCREW 1
13-2 |B012219000 SRS TR DIPSTICK 1
14 |B011810000 HemEss DRAINAGE SCREW 1
14-1 |BG10106017700 o O-RING 1
15 [B011905000 pajibsils OIL INLET COVER 1
15-1 |B012719010 &R DAMPER PLATE 1
152 |B014619310 e OIL PAN 1
15-3 {B012005000 T T SQUARE RING 1
16 |BS81212100 IR EYE BOLT 1
16-1 [BS31212201 SEAIEEE] WASHER 1
*17 |B014619000 SHE (9185) OIL PAN (EXPORT) 1
*17-1 |[BS31206310 FHEZEES] (MH) WASHER (EXPORT) 2
*#17-2 |BS16206016300 NNFAIES: (IMH) SCREW (EXPORT) 2
*18 [B011319010 B011319210 B011319010 B011319210 SRR (UNY) FELT COLLAR (EXPORT) 3
*19 |B023819110 B023819111 B023819110 B023819111 TERETEE (UMY SEAL RETAINER (EXPORT) 3
21 |B031419010 B031419110 B031419011 B031419111 SRET B INLET MANIFOLD 1
21-1 |BG10320040 BG10345041500  |BG10320040 BG10345041500  |Ofp 3 O-RING 3
21-2 |BS16214040300 ARG SCREW 4
21-3 |BS16212040300 A I8 SCREW 2
21-4 |BS16212100300 ARG SCREW 2
21-5 [B100519030 B ZETE 1-1/2" PLUG 1-1/2" 2
22 |B021019000 B021019210 B021019020 B021019220 Bk hES WATERPROOF OIL SEAL 3
22-1 |B024019000 N/A B024019000 N/A [r7K HEE SPACER 3
23 |B021219021 B021219211 B021219021 B021219211 ViHEEE PACKING RETAINER 3
24 |B020319040 B020319210 B020319050 B020319220 ViHEL V-PACKING 6
25 [B020219000 B020219210 B020219011 B020219111 VIHEE R V-PACKING SEAT 3
26 [BJ61901021 BJ61901211 BJ61901021 BJ61901211 ViHERE SPRING 3
27 |B021119000 B021119210 B021119011 B021119111 R PACKING UPPER RING 3
27-1 |BG10472054230  |BG10504057400  |BG10472054230  [BG10504057400  |Of3g O-RING 6
27-2 |BG30490054810  |BG30515056800  |BG30490054810  [BG30515056800  |#54(i BACK-UP RING 6
28 |B020119010 B020119110 B020119011 B020119111 SRAT DISCHARGE MANIFOLD 1
28-1 [BS16212070300 A IEL% SCREW 8
28-2 [B100519040 [E Y ZETE NPT1" PLUG NPT1" 2
29A  [B040019005 B040019015 B040019003 B040019012 SEFI4H VALVE ASSY 6
29-1 [B040819000 SEP9E S316 SPRING RETAINER S$316 6
29-2 |B040319010 JEFE VALVE CAGE 6
29-3 |BJ21901001 BJ21901001 BJ21901002 BJ21901002 TEFTEE VALVE SPRING 6
29-4 |B040119001 B040119001 B040119011 B040119011 V2R VALVE PLUG 6
29-5 |B040219000 B040219210 B040219011 B040219111 JEFTEE VALVE SEAT 6
29-6 |[BG10280032030  |BG10315035500  |BG10280032030  [BG10315035500  |Ofp¥a O-RING 6
29-7 |BG30290031810  |BG30320034800  |BG30290031810  [BG30320034800  |#&54(i BACK-UP RING 6
30 |B021319010 B021319010 B021319111 B021319111 SEFIE E IR VALVE BOLT 6
30-1 |BG30400045810 et BACK-UP RING 6
30-2 |BG10387045730 o O-RING 6
31 |BI21901211 VT SPRING 6
32 [B021719001 N/A B021719001 N/A HE7K TR INLET CONNECTOR 1

2026.01V
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Performance Chart

Model RPM GPM PSI HP
WH-/WS-12140 800 38 1200 31.2
WH-/WS-12170 750 47 1200 36.1

Torque Specifications

Part Description Ref. No. Torque
Valve Bolts ** 30 110 ft.lbs.
Inlet Chamber Screws ** 21-2, 21-3, 21-4 40 ft.Ibs.
Discharge Manifold Screws ** 28-1 30 ft.lbs.
Piston Set Nuts * 04-6 18 ft.Ibs.
Rear Cover Screws 12-2 10 ft.Ibs.
Bearing Cover Screws 10-3 10 ft.lbs.
Connecting Rod Screws 06-4 32 ft.lbs.

* Use Medium Strength Threadlocker on Assembly
** Use Anti-Seize on Assembly

Note: Use the following torquing pattern when
mounting the Inlet and Discharge Manifold

8 1 3 5
7 4 2 6

Maintenance Schedule

500 hrs. 1500 hrs.

Clean Filters
Qil Level

Qil Leaks
Water Leaks
Belts, Pulleys X

Plumbing X

Initial Oil Change X

Qil Change* X
Seal Service

Valve Service

Accessories

XXX ([X

XXX

Note: Maintenance cycles will vary by system design. If a negative change in system
performance is noticed, promptly check pump and review checklist items.
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Troubleshooting

Symptom Probable Cause(s)

Pump runs, but produces no flow. Pump is not primed.

Corrective Action
Flood suction, then restart pump.

Pump fails to prime. Air is trapped inside pump. Disconnect discharge hose from pump.

Pump loses prime. Air leak in suction hose or

Chattering noise. inlet fittings.
Pressure fluctuates.

Suction line is blocked,
collapsed or too small.

Clogged suction strainer.

Flood suction hose, restart pump, and run
pump until all air has been evacuated.

Remove suction hose and test for
leaks by pressurizing hose with water.

Make sure thread sealant has been used on
all fittings.

Remove suction line and inspect it for a loose
liner or debris lodged in hose. Avoid all
unnecessary bends. Do not kink hose.

Clean strainer.

Low pressure at nozzle. Unloader valve is bypassing. Make sure unloader is adjusted properly and

Incorrect or worn nozzle.

Restricted intake.

bypass seat is not leaking.

Make sure nozzle is matched to the flow and
pressure of the pump. If the nozzle is
worn, replace.

Refer to above priming information.

Pressure loss in general. Screen clogged.

Inlet size too small.

Check the screen for debris and clean or
replace.

Make sure it is big enough.

Worn or clogged valves are Inspect valves for corrosion, wear, pitting
stuck due to corrosion.

Unloader bypassing.

System leaks.

Note: Cavitation Will Damage Your Pump!
Cavitation occurs when an inadequate amount of fluid is
available for feeding the pump.

If it takes the supply water noticeably longer to fill the

test container to the gallons per minute that your system

requires, your pump could be experiencing cavitation.

Cavitation can severely damage seals, pistons and

valves and will shorten the life of all components in the

hydraulic system.

To Avoid Cavitation:

» Keep the size of the suction line as large as possible,
preferably the same size (or larger) as the inlet port.

* Use high-capacity, clean line strainers.

+ Install a fitting at the suction side so you can check
the vacuum periodically. The vacuum should not
exceed 2-3 inches of Hg to obtain the best operation.

—-12--

and debris, and replace if necessary.

Plumbed wrong. See if the flow is diverting
out of the bypass line.

Check for leaks.

Protect the pump from overheating.

° Protect it from direct sunlight in hot weather.
Maintain adequate ventilation.

Keep lubricating fluids clean and at full levels.
Protect the pump from severe cold by covering or
operating indoors.

Make sure the pump is secure and can’t move around.
Control the pressure with unloader valves and
balanced relief valves. To prevent pressure spikes,
don’t over tighten the control valves.

Use a pulsation dampener. Soft hose works well.
To avoid vacuum leak, prevent the system from
flowing against gravity.

In a gravity-fed system, keep the rate of flow from
gravity the same (or more) as the feed requirements
of the pump.

o
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