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INTRODUCTION m

Thank you for purchasing a GENERAL Pressure
Washer Pump. Wilh proper installation and mainie-
nance it will provide you with many years of depend-
able, trouble-Tree service.

This manual was developed as a basic guide to un-
derstanding the cperation and requirements, installa-
tion, and servicing of GENERAL positive displacament
pUMES.

Prassure cleaning equipmeni is potentially hazardous
and coukd cause parsonal Injury or proparty damage if
installed, repaired, or operated in an unsale manner,
or in a manner which is not consistent with the
manufaciurer's recommendalions or requirgments

There are many manuiacturers of pressure washer
pumps and complementary components. Be sure that
fhe required componeants thal you choose to use are
consistent with the high quality standards of
GEMERAL pumps.

GENERAL PUMP, INC. does not assume liability or
respansibility for the design or operation of a customer's
high pressure Syslem

TYPICAL OPERATION AND
REQLNAEMENTS m s

PRESSURE
The pressure produced in a pressure washer
system is the result of forcing a known volume
{or flow) of water threugh a known size orifice
(spray tip). Prassure is measured in pounds per
square inch (P3l).

FLOW
The flow or volume produced in &4 pressure
washer system is determined by the speed that
the pump shaft is rotated (RPM). The faster the
shaft is rotated, the higher the output volumae.
Flaw or volume is measured in gallons per
minuta [GPA].

The pump, which is driven by an elecinc motor ora
gas engine, draws or accepis filtered water in
through a series of inlet check valves as the
plungers move back. As the plungers move forward,
the inlet valwes close, Torcing the water to travel
through & series of oullet chieck valves, and to the
outbound side af the pumg

After the water exits the pump, its Tlow dirgection
must be controlled with an unloading or regulating
valve. A positive displacement pump I5 always
delivering a certain volume of water whether the

spray gun is open or closed, therelore a device is
needed to control the direction of llow, either
allowing the flow to go through the Gpen Spray gun,
or redirecting (by-passing) the flow back to the
inbound side of the pump when the spray gun is
closged, Without an unlpading or regulating valve,
dangerously high pressuras will be produced when
the spray gun is closaed because the water being
forced out of the pump has no place to go, Serigus
bodily injury or property damage could be caused
by failure to properly ulilize an appropriate unioader
or regulator valve in your pressure washer system.
Az @ safety device, at least one pressura raliaf valve
should be installed in the outbound sidae of the pump
to-guard against failure of component parts. and the
development of dangerausly high pressures,

Cleaning chemicals or detergents may be
introduced inta the flow of water either inbaund or
outbound of the pump. An inbound oF upstream
type of chemical injector simply uses the pumps
ability to draw or suck fluid in 1o introduce a
chemical into the stream of water, Cane must be
taken to aveld introducing any chemicals which are
not compatible with the materials in the pump and
downstream components. An upsiréam injecior
does allow chemicals to be applied 10 the work
surface at the normal high working pressure of the
system. An oulbound or downstream fype of
chemical injector uses a venturi (very similar to that
used in an automotive carburetor) to draw a
chemical into the water stream. & downstream
injector requires low pressure 1o activate chemical
flow. Low préssure i3 achieved by changing to a
large sized spray tip, or opening up a large orifice at
the gutlet end of the spray gun using an adjustable
nozzle ofr a double lamce. There are Several
advantages o using a downsiream injector over
using an upstream type.

1. Fewer component parts arg exposed to the
cleaning chemicals, extending system life.

2. The operator can control the flow of chemical
(on and off) by changing the system prassure al
the mozzie,

3. Applying chemical al low pressure is more
ecaonomical because less chemical bounces off
the work surface

Heated pressure washers and steam cleaners
increase the ability of a high pressure flow of water
to break down dirt and grease. They also increase
the action of most cleaning chemicals. These
cystems are vary comples, and add more polential
parsanal injury and properly damage hazards.
Design of these Sysiems reguires many more
additional components as well as axpenenced
design personnel with knowledge of fuels, heat
transfars, elactronics, alc.
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PLUMP SELECTION

The heart of any pressure washer system is the high
pressure pump. Size the pump according o your
cleaning needs. Higher than required pressure and
valume will cause needless wear of all components
im the system, and could actually damage your work
surface instead of cleaning it. Mever exceed the
maximum pressures of rotation speed as is stated
on the Technical Data Sheet supplied with each
pump.

Ratar 1o the Pump Data Sheet to determine whal
pump RPM is needed to deliver your requinsd GPM
output,

POWER SOURCE DRIVE
(MOTOR/ENGIMNE) SYSTEM

MOTOR/ENGINE SELECTION

The siza of the electric motor or gas engina raguined
to drive your pump is determined by the pump GPM
and P3| oulput desired. Reler 1o the Technical Data
Sheet supplied with each pump, or the following
chart. Both charts are based on electric horsepower
requirements; for gas engines multiply by 1.8, Gas
engine oulput horsepower varies with running RPM

Be sure to run a gas engine fast enough to supply
required horsepower, but do not exceed
manufacturer's specifications.



ELECTRIC MOTOR HORSEPOWER REQUIRED TO DRIVE A PUMP
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If you wish to direct drive your pump from an
electric motor, you may want 1o use a "C" face

motor. Gheck with your mator suppler for technical
infarmatian.

SPRAY TIP SELECTION CHART
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DETERMINING SPRAY TIP SIZE

Az stated earlier in this manual, the aulpul préssure
is determined by forcing the cutput velume of water
through a certain size orifice or spray tip. Spray tip
size is a vary important factor of proper pressure
washer parformance, using a tip that is sized too
small will allow averpressurization of the pump and
components. You must know your outputl GPM and
your desired output P51 to properly select a spray
tip size. To use the chart on page 4, find the desired
PSl, read down the column until you find the output
GPM closest to your pump application. Read to the
far heft to find the spray tip number and orifice
diameter, Example; 1000 PSI at 4.0 GPM needs a
number 8 spray tip.

Spray tips are available in varipus spray angles. It is
advisable to have different spray angle tips in the
same size for different cleaning applications, Some
spray 1ips or nozzles are available with am adjustable
spray angle

DRIVE SYSTEM s

There are threa common methods of driving or
connecting the pump and motor/enging. Direct
drive and gear reduction drive require special
components that are matched to the pump and to
the motlor/engine, as well as other techmical
conslderations. A bell and pulley system is the
recommeanded method of driving the pump because
it allows easy reduction of the motor/engine APM Lo
your required pump RPM, as well as absorbing
shocks produced by both the engine and the pump,

PULLEY SELECTION

There are many types of belts and pulleys available,
the following is a basic guide. Manufacturer's
representatives should be consulted concerning
your spesific requirements.

From the Motor Pulley Guide (Below) delérming the
pulley size (A, B or C section), and numbar and size
iA, B or C section) of belt required. The larger in size
and/or number of balts used will increase the life of
belis. Be sure lo consider space limitations of your
finished assembly.

MOTOR PULLEY GUIDE
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To determine pump pulley size (based on & 1725
RPM maotar), find the motor pulley size on the chart
balow, follow the column down until you find your
required pump RPM to meet your requiregments. or
the next higher RPM. Follow the column to the left to
find pump pulley diameter.

PUMP PULLEY GUIDE (1725 RPM Motor)
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HOTE: 1 AFM d9es not match your requirements, use the next highest APM number.




If your motorfangine will be operated al a speed
other than 1725 RPM, the pump pulley diameter can
be calculated using the following formula.

Motor Pump
EF‘:.":I ® Pullay = Prullasy
o Diameter Diameter

Example;: Using a 1200 RPM motor, and & pump that
you wanl fo turn at B50 RPM for your desired GPM
oufpul, and you have chosen & 4-1/27 diameler
motar puiley.

1200

a50 = 1,412 RPM Ratio

1412 x 4.5 = 6.39 actual pump pulley diameter

There may not be a pulley available in the exact size
as calculated, Simply use the closest one

BELT SELECTION
Be sure to use the same section belts (A, B or C) as
the pulleys weare sized for,

Liga the following formula to calculate belt length,

{Di-cﬂb’_

Where: L = Effective cutside length of ball{s) in

L =2ic) = 1.57 (D +d) +

inches

C = Distance betweean centers of pulleys
in Inches,

D = Outside diameter of pump pullay in
incheas.

d = Dutside diarmater of motor/engina
pullay in incheas.

D

s (S

Always install a safety cover or guard over belt and
pulleys to avoid serious bodily injury or property
damage.

SELECTING REMAINING
COMPONEN

UPSTREAM OR INLET SIDE COMPONENTS

inlet Filter — A wvery important component 1o
increase system lite and avoid operating problems
A B60-120 mesh screen filter is necessary to stop
foreign matter from entering the system and
possible holding valves open, clogging orifices,
sgratching plungers, learing packing, and causing
unnecessary wear on all compoanints,

By-Pass Provision — Az mentioned sarlier in this
manual, the unloader or regular valve by-passas or
recirculates pumped water when the gun trigger is
released. A provision must be made in the inlel
plumbing {or inlet water holding tank) to accept this
flow of water without réstriction.

Thermal Relief Valve — This is a temperature
s&nsing valve that opens and dumps water to
atmosphere at a predetermined ftemperature.
Recirculating water (through the by-pass loop) has
a tendency 1o heat up to temperatures that can
evantually damage internal pump parts. A tharmal
reliaf valve is an inexpensive way to avoid costly
MEpairs.

Upstream Injector — A device which uses the
pumps ability to draw or suck fluid to introduce a
cleaning chamical into the water stream. This type
of injechor is recommendead for wery mild chamicals
only as the entire system [especially the pump) is
gxposed 1o he corrasive tendencies of the Cleaning
chemicals

Pressure Reducing Valve — If the waler supply
enlering the pump is above maximum inlet pressure
rating called out on the Pump Data Sheat. A
pressure reducing valve must ba installed far proper
pump oparation.

Back-Flow Preventer — When using cleaning
chemicals, care must be taken 1o avoid these
chemicals from being back-flushed and
contaminating the city water supply. Check your
lecal plumbing codes. An allernative oplion to &
"back-flow preventar” is the use of & water holding
lank. Il a holding tank is used, be sure not 1o exceed
the negative pressure rating of the pump.

DOWNSTREAM OR OUTLET SIDE
COMPONENTS

Unloader or Regulator Valve — As mentionsd
earlier, this deévice is I‘.ql.ﬂl'lﬂ to diregt the constant
flow of water either through the spray tip when the
gun is open, or by-pass the flow back to the inlet
side of the pump when the gun is closed. Be sure 1o
adhare to manufacturer's requirements when




selecting. installing, setting up., and servicing
unloader valves. The valve should be mounted as
close to the pump outlet as possible; do not use any
hose bétwean the pump and the loadar.

Pressure Reliel Valve — A safety device which when
installed and set-up accerding to the
manufacturer's specitications will open and dump
to atmosphere a quantity of water if the system
becomes overpressurized due to a failure of system
COMPOnents

Pulsation Dampener — Pulsation Dampenars are
installed in systems either to smooth owl the
pulsations caused by the pump itself or lo absorb
pressure spikes when the gun is shut off. A duplex
pump may require a pulsation dampaner because of
thie pulsation not experienced with a tnplex pump.
when there are long runs of pipe, a pulsation
dampenar may be reguired to soften the hammer
effect developed when a gun is shut off.

Pressure Gauge — Allows the eguipment oparalor
to monitor the system for peak performance. A worn
spray lip will be evident with a decrease in system
pressure, High pressure may indicate a partially
plugged spray tip or other restriction, or a defect in
the unloadear valwe
Important factors in gauge selection
o Liguid filled — to absorbk the pressure
fluctuations in the system.
* Restriction orifice installed 1o avoid damage
from pressure “spikes”.
* Splect a8 gauge so that normal system
operating pressure is in the middle of the
gauge's range.

Downstream Injector — Introduces a cleaning
chamical into the water stream after or downstream
af the pump, Care must be taken to size the injactor
to the system wolume or GPM. Check with
manufacturer's literature. Too small of an injector
causes a large pressure drop across the injector and
injects a very high concentration of chemical. Too
large of an inj@ctor will mot draw any chemical,
Downstream  injectors  require  low  pressure,
generally about 200 PSI, to activale the chemical
flow. A double nozzle holder, rollover nozzie, and a
double lance are a few accessories that allow
mounting a low pressuré spray tip, as well as the
standard high pressure spray tip. An adjusiable
nozzle allows a large orifice to be opened around
the high pressure spray tip.

High Pressure Hose — A required component of
your system. Be sure that the hose that you select to
use is compatible with all chemicals that will be
introduced into the system, is rated at least 50%
greater than the system operating préssure, has
good quality Permanite couplings on sach end (do

not use hose clamps), and is as short as possible to
avoid pressure accumulation when releasing
trigger, and to minimize operaling pressure |oss in
hosa.

HOSE FRICTION LOSS
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If quick disconnect couplings are used on the ends
of the high pressure hose, be sure that they are of
the “straight through” design. Air type gquick
couplers with intermal “shut-offs” are not
acceptable because pulsations in the water Thow will
destroy the moving parts and lodge them in the gun
and/or spray tip.

Spray Gun — Must be selected to withstand
pressure, volume, temperature, and chemicals in
the system, Guns must be durable to withstand the
kind of abuse typical in pressure wash applications.
Consider comfort 1o reduce operator fatigue. Ease
of servicability is also important, There are many
types and styles of guns avallable. Be sure to “shop
around” and select one that most closely fits your
needs.

INSTALLING YOUR
COMPONENT S /.

Refer to manufacturer's printed literature and install
all components according to manufacturer's
recommendations 1o avoid serious bodily injury or
property damage and to insure propar Syslem
operation,

All plumbing and component parts must be of the
same size or larger than is on the inlet and outlet of
your pump. The thread sizes are a guide 1o the
required sizes of plumbing for proper water flow
both in and out of the pump.

All plumbing and component parts must have an
operating pressure rating of at least 50% above the
maximum rated output pressure of the pump, and
should have an actual burst pressure of 3-5 timas
the normal system working pressure.



Avaid bands and restrictions in the inlet and autlet
plumbing. They force the molor/enging to work
harder 1o drive the pump [(réeduction of efficiency)
and create turbulence in the water flow which can
cause cavitation on the inlet side and premature
wear in the pump and in the outlet plumbing. Bends
and restniclions will cause a reduction im outlet
pressure and increased amp draws with an electric
mator,

Use a thread sealant on all plumbing connactions
and tighten all connections securely 1o avoid air
entering the system. Aveid using hoses which are
secured with hose clamps, they are very susceptible
te air leaks, and will not retain very high
pressures Permanenily coupled hosas with
appropriately sized ppe threads installed are the
best way (0 connecl hose (o hard plumbing. Air
leaks in the inlet plumbing will cause a reduction of
outlel pressure, noisy pump operation, and
excassive wear and tear on the pump.

When mounting the pulleys on the pump and
moter/enging, install them as close as possible Lo
the crankcase (and crankcase bearing) 10 avoid an
excessive side load on the rofating parts, Be sure
that the pulleys are properly aligned to avoid
excEssive balt and pulley wear and belt noise. Do
nat overtighten bells to avoid an excessive side laad
on the rotating paris

Mount the motor/engine in relationship te the pump
guch that when running. the rotation of the pump
crankshaft is counterclockwise as you face the

pump crankshaft or pump pulléy. & gas engine has
enly one rotation direction, which may vary
between manufacturers. Be sure you know the
rotation direction before you begin assembly, Most
electng motors may be operated in either rotation
direction by changing the wiring. Check the
manufacturers specifications of yvour motor to
determine the proper rotation direction for your
applhcation

Water and eleciricity can be a very dangerous
combination. Use extreme caution when installing
or working on electrical components. Always use
wiaterlight conduit, connections, boxes motors,
switches, and other electrical companents, Mever
allow a water spray or a leak to come in contact with
any electrical components to aveid serious badily
injury or property damage. |1 you are nof sure about
your electrical requirements, compeonent selection,
or hook-up. seek the advice of a professional
glectrician,

Always install & guard over belts and pulleys which
meats OSHA standards 1o protect personnel from
injury due to contact with mowing parts. Any moving
part must be covered to guard againsl serious
bodily injury and property damage,

Do not introduce acids or other caustic materials ar
any abrasives inlo your pressure washer sysiem or
warranties will be void and components in the
gystem will be damaged. Protect the pump and
system from a freezing condition.
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Ower pressure ol pumps

Reduce pressure.

[ Rurning pump dry

Do nal fan pump withou! waler.




SERVICING YOUR
BT v e S e SR o |

VALVE ASSEMBLIES (Figure 1)

1. All inlet and discharge valves can be serviced
without disrupting the inlet or discharge
plumbing. The inlet and discharge valves are
identical in all models,

2. To service any valve, remove valve cap and
extract valve assembly,

3. Examing o-rings and replace if there is any
evidence of culs, abrasions, or distortion.

4, Remove valve assembly (retainer, spring, valve,
valve seat) from valve cavity.

5. Remove o-ring from valve cavity

6. Only one valve kit is necessary to repair &l the
valves inthe pump. The kit includes new o-rings,
valve seat, poppel, sprnng and retainer, all pre-
assambled.

7. Install new a-ring in vahve cawvity.
B, Ingert assembly into valve cavily.

8. Replace valve cap and torque 10 specilications,

REMOVING MAMNMIFOLD HEAD (Figure 2)

1. Remove the lfastenars refaining head.

2. Separate head from crankcase. MOTE: It may be
necessary fo fap head lightly with rawhide
mailet to iposen. CAUTION: When sliding head
from crankcase wse caution nol fo demage
pungers

3, The V-packing assemblies may come off with
the head, At this point, sxamine plungers
Plunger surfaces should be smooth and free
frem scoring or pitting; if not, replace

4, Reinstall manifold head and torgque to
specifications per segquence described balow.

Torque Sequence For Tightening Head (Figure 4) —

Install all head bolts fingertight. Torque to 10 foot 4
pounds In sequence as shown, then retorgue to
specifications, again, in sequence shown.
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REPLACING PLUNGERS (Figure 3, 5 & &)

1. Remove stainless -sieel piston screw  and
plunger from piston rod

2. I slinger washer comes off with plunger, be

cerfain this 15 replaced before new plunger is
nsialled

3. Separate piston screw from plunger

4 Install new o=ring and teflen backup-ring on
piston screw, MOTE: A film of grease on the
outside af the Q-firvgs  ingures a belfer
installation.

o, Carefully press piston screw into plunger

6 Slide new plunger over the piston guide and
torque o specifications

REPLACING V-PACKINGS (Figure 7, B, 9 & 10
1. Remove manifold from crankcase.
2. Insert proper extractor collet thraugh main seal

refainer. Tighten collet and extract retalners, -
packings and head rings

!:l."

Place proper insertion tool |_:':,-'||||::|Er and
install front head ring, v-packing and lang life
ring and press firmly inte cylinder until they wil
ga ng further using proper insertion toal

d_ Inzert intermediate seal retaimar, pressing it
firmly into cylindar until it will go no further
using proper inertion tool, Install rear head ring
v-packing and main seal retainer into cylinder in
order shown and press firmly into cylinder

5. Repeat this seguence for sach cylinder.
6. Coat each plunger with grease and carefully
remount manifold. Torgue head Lo

spacifications

TYPICAL INTERPLUMP
PACKING ASSEMBLY
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