HYDRAULICS AND HWH SYSTEMS - 26APR11

1. PREFACE

This is a discussion of basic hydraulics which kalp with the diagnostics and repair of HWH hydiaul
leveling and room extension systems. The firstiseddf this school, “INTRODUCTION TO
HYDRAULICS” is a more in-depth study of general Ingdlics and should be studied before continuing in
this section. “ADAPTATION OF HYDRAULICS” will repeeor review topics that were discussed in
“INTRODUCTION TO HYDRAULICS” but is directed morat the way HWH adapts hydraulics to our
leveling and room extension systems.

Although a complete understanding of hydraulidsnigortant, there are several principles which casee
the diagnostics of most hydraulic problems in a HWjidraulic leveling or room extension system. klso
important to understand how the different composi@nthe systems work. This will all be discussethis
study along with the value of using schematicsrideustand and diagnose hydraulic systems.

2.  HYDRAULIC PRINCIPLES

2-1 First, liquids are practically incompressible.
Example: If you have a glass jar filled to the top
with a liquid, you will not be able to put a stoppe
in the jar. If you force the stopper in, the jafl wi

shatter. il
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What this means in a HWH hydraulic system is if plienp is running, the fluid has to go somewherthéf
system is functioning properly, a jack should beerging or a room extension should be extending or
retracting. If nothing is moving with the pump rumg, the system pressure should rise to the pdnatrev
the fluid will flow across a relief valve back tieet pump reservoir.

“Simply put, if a hydraulic cylinder is moving, théluid in the system is moving OR to make a hydraul
cylinder move, the fluid in the system has to mdve.

2-2 Secondfluids transmit pressure in all directiofsessure in fluid has no one specific direction. The
flow of fluid is directional. The direction fluiddws in a system can be changed by opening orngjosi
valves but pressure in the system jgsin the drawing below, the piston is pushing thedflout of the
cylinder. The direction of flow is to the hole imetend of the cylinder but the pressure in thendgr is the
same at the piston and on the walls of the cylidat is at the hole in the end of the cylinder.
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2-3 Third, fluid can provide a great increase in work fortkis is the main reason HWH has chosen to use
hydraulic systems instead of electric motors, eleetctuators, pulley and gear systems, etc. Thalta
used to calculate force is: F (force) = P (pregsuik (area). Force is figured in pounds, presssifegured

in psi (pounds per square inch) and area is thareguoches of the movable rod or piston in thencigr.
Area can be any shape but for this study we arkngeaith circles. The area of a circlesi§?). The value of
nis 3.14 and r is the radius of a circle or ¥ ttaargbter of the circle. Example: The rod in a 9,068gacity
jack has a diameter of 2 inches. The radius ofriighis 1 inch. The area of the rod is 3.2 (1x1) () =
3.14 sq.in. Although most of the pumps HWH use<larelief set at 3,500 psi, the working pressunéH
uses when figuring jack capacity is 3,000 psi. G,(Jfyessure) x 3.14 (area) = 9,420# (force) or@@unds
of lifting capacity. | guess we could call it a @@ound jack but instead we round the figure dolire
capacity of a leveling jack or room mechanism seesial knowledge when figuring the correct jack or
mechanism needed to lift and level a coach or naonsm.
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2-4 Fourth, is the effect change in temperature can havéuh Note that water reacts differently than oil.
When the temperature of a fluid is increased (getter), the volume of the fluid increases. As the
temperature decreases (cools), the volume of ti dlecreases. This is called “thermal expansion or
contraction”. If you take a jar filled with fluidt@oom temperature and place it over a burnerflthe will

flow over the side of the jar as the temperaturtheffluid increases. If you take a jar filled withid at

room temperature and put it in the freezer, thellet’the fluid will drop as the fluid cools. Tharae thing
happens in our hydraulic systems. The thermal esiparand contraction can make the leveling jackerek
or retract slightly and to a lesser extent causeesigsues in room extension systems.
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Remember, if the temperature of the fluid in a syt increases, the volume of the fluid in that syste
increases the pressure in the system can also iasee That extra fluid has to go somewhere! If the
temperature decreases, the volume of fluid decrga3éat would be the same as the fluid moving.dlt i
possible that a cylinder may move.



3. HOW HYDRAULICS WORKS

3-1 Pressure and flow are the key ingredients to adufdrsystem. Pressure, along with the size of the
cylinders dictates the force the system has avaikabuse. This was explained in the third printiphae
amount of fluid the pump can move dictates how dasylinder will move. This is measured in GPM or
gallons per minute. It should be noted at this tiha all a hydraulic pump does is move the fllitigh
the system. Pumps will only create pressure ifel&resistance to the moving flusb in a given system,
the more pressure the system will produce, the more force the cylinders can create. The more fluid the pump

moves, GPM, the quicker the cylinders can move. \
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3-2 Fluid will always take the path of least resistaritenvo cylinders of equal size are connected single
supply line, they will produce the same force.reaf the cylinders is trying to lift 500 poundsiahe other
cylinder is trying to lift 1500 pounds, fluid willow to the cylinder that is lifting 500 pounds Wenthe other
cylinder does not move. The system will only progleaough pressure to lift the lighter weight. Puessn
the system will not increase until the resistarmcthé flow increases, in this case when the fiyBhder is
fully extended. When the first cylinder is fullytexnded, the pressure will start to increase angelcend
cylinder can now lift the 1500 pounds as long &ssystem can develop adequate pressure and there is
plenty of fluid in the reservoir.
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Figure 6
3-3 One of the hardest issues to overcome when degigmid building a hydraulic system is trying to make
two cylinders move at the same speed. Becauseffviddictates how fast a cylinder moves, resistatac
that flow can change the speed of a cylinder. Rasie to the flow of fluid can be many differenntys.
The weight a cylinder is trying to move createsstesice. As the weight a cylinder is trying to move
increases, the resistance to the movement increBsesmaller the orifice size of a valve or figjrihe
greater the resistance is to the flow through #deevor fitting. The same is true of the internaéof a hose
or steel line. The smaller the hose or line diaméele greater the resistance is to the flow atiflThe
length and routing of a hose or steel line willateeresistance in the system. The longer the holseeo the
greater the resistance is. A tight radius in théing can cause more resistance. Normal routirigpeés
including gradual curves and bends will probablyafect the flow noticeably but the straighter thes the
better. Finally, one of the most overlooked factbit can cause resistance in a system is mantifagtu
tolerances. | know of no industry that works withtalerances. To build two of the same item thatilddoe
perfectly the same in all dimensions would be \@ffycult. To mass produce perfectly like itemsgreat
guantities would not only be cost prohibitive bublpably impossible. One valve may have a needke tha
moves a little farther than another valve. The firdve may flow a little more fluid. One jack mhgve a
rod machined to the high side of the tolerancet Ty give that jack a little greater seal sque&hat jack
will create more resistance. As more components mibre tolerances are put together in systems, the
performance between two of the same systems orlet@reen like components in the same system can
vary.
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3-4 When none of the cylinders in a HWH hydraulic systre moving, the system is static. When a system
is static, the pressure in the system to all ghesare hydraulically connected is the same. disdwot matter
how small an orifice connects two parts of the aysif the system is static, the pressure is theeséima
cylinder is moving the pressure can be differerdifferent parts of the system. The inlet sidembafice or
valve can be greater than the outlet side. Theltealsb be a pressure drop through a hose or fibe.

longer the hose or tube the more the pressure ditygspressure reading at the inlet end of a haléeev
greater than a pressure reading at the outlet eadhose if whatever is connected to the hose mgoIf a

part of the system is isolated from the pump witlhakve, that part of the system can maintain pressu

have zero pressure no matter what the rest ofysters is doing as long as the valve stays closed.
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The shuttle valve is a good example of this. Thétehvalve will be explained in greater detaiklatlt takes
approximately 800psi to open the shuttle valvesTéis fluid into the manifold. When a valve opéhsd is
directed to a jack or room extension cylinderakds less than 100psi to make a jack start to éxi&ihen
starting to extend a jack if you check the presbtateveen the pump and shuttle valve, you would have
approximately 800psi. If you check the pressurabenh the valve and jack at the same time, you may o
have 70 or 80psi. It is very important to know whggtem relief valves and/or pressure reducingegare
set at. It also is important to know where and wttecheck pressures and what pressure should leetexb
when checking.

4. HYDRAULIC COMPONENTS

One of the keys to diagnosing anything is undedstenwhat the different components of the systeen ar
used for and how they function. There are four nparis to a HWH hydraulic system, the pump, which
moves the fluid, the valves, which direct the fluite hoses, which transfer the fluid and the cigns,
which transform the moving fluid into a functioncéuas leveling a vehicle or moving a room. In this
section we will study the components of the HWH Hayic leveling and room extension systems.

4: Outlet pressure against

4-1 PUMPS: The pump in a hydraulic teeth cause heavy side 3: and forced out of
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is resistance to the flow the pump creates.
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4-1.1 The pump is one of the few major components thatHHes not manufacture. HWH refers to this
purchased assembly as the “Pump/Motor/Tank Ass€mMigen other parts such as relays, fittings and
manifolds are added to the Pump/Motor/ Tank Assgnibis then referred to as a “Power Unit Assembly
The Pump/Motor/Tank assembly is just what it s&ys. iThis is what is sent out for a pump replacemié

the motor is bad, it can be replaced in most cdktsere is a problem with the tank, it also canrbplaced.

If it is diagnosed that the pump itself has a peafblthe complete Pump/Motor/Tank assembly should be
replaced. HWH has used many different styles amdrakdifferent manufacturers of pumps. Some pumps
have different flow rates, some have a differehéfsetting and some have a different capacitk.tdmere
are 12 volt and 24 volt pumps. HWH has also useersgble flow pumps with some room extensions or
generator slides. Reversible pumps have an inteheadk valve arrangement that allows fluid to exit
return to the pump through the same port as thepmyears are turned in opposite directions to revirs
flow from the pump. There will be different mourdidimensions and space requirements for different
pumps. Many pumps have been discontinued and dinger available. In the HWH parts manual there is
a quick reference guide section. Refer to the “HWAHdIraulic Pump Quick Guide” for replacement
information and links to parts pages that will gnmeunting and dimensional information.

4-1.2 There are two main problems that are very damatgirrgpump, contaminated or improper type of oll
and cavitation. Contaminated oil should be an alwigroblem. Contamination can damage the pump gears
or interior pump housing surfaces. Cavitation osaunen there is an insufficient supply of oil toehthe
needs of the pump (not enough fluid in the tank plugged breather cap). This allows air or vapacss in
the oil as it goes through the pump gears andeseat absence of lubrication on pump components. Th
will cause flaking of the gears and pump housingeses, causing yet more damage. When gear and
housing surfaces are damaged, this allows flulgltp” by the gears reducing the amount of flow fhemp

can create. This in turn can reduce the systenspres

4-1.3 Speaking of breather caps, it is important thatdind is vented. Fluid from the tank is forced ittie
pump with atmospheric pressure. If the tank fillehis plugged, the fluid cannot flow into the purijis
can cause the jacks or a room to seem to moveishiggA plugged breather cap could cause cavitatio
which can damage the pump. A plugged breather @amlso slow the retraction of single acting cydird
by creating a back pressure in the tank. The distipsofor the breather cap is most likely the sespthing
in our systems to diagnose. Just remove the breedipeand see if the system reacts better.
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4-2 VALVES: Valves are separated into three basic categdiileztional control valvegpressure
controlvalvesand_flow or volume control valve¥alves are used to direct the flow of fluid andcontrol
pressure or flow in the system.
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4-2.1 DIRECTIONAL CONTROL VALVES : These valves simply control which way the flindhe
system goes. HWH uses three types of directionaksalever operated manual valyesectrically
controlledsolenoid valvesind_valves operated with pressure

4-2.1.1 LEVER CONTROLLED VALVESire simple valves that when a lever is movedshes a plunger
that moves a ball off of a seat allowing fluid towe to or from a cylinder. When the lever is motesl
other way, a spring returns the ball to the sela¢ [Ever valves are mainly used to control leveiggtems
but can also be used to control room extensions.
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Figure 10

4-2.1.2 ELECTRICALLY CONTROLLED SOLENOID VALVESuse 12 volts or 24 volts to energize a
coil to operate the valve. All of the HWH solene@ves are normally closed valves which means fluid
cannot go by the valve when there is no powereaovtdlve. When power is applied to the colil of théve a
magnetic field pulls a needle off a seat whichva#idluid to move to or from a cylinder. When povigr
removed, a spring returns the needle to the sektlases the valve. HWH has two solenoid valvdarge
diameter valve and a small diameter valve. Botire@have a manual release nut to allow the valpe to
opened in the event of an electrical failure. Tdrgé valve used to have a manual release t-haBalle.
valves have two wires and are controlled by switght12 (or +24). The large valve is presently uselg
for leveling systems but from 1995 until 2002 itsnaso used to operate room extensions. The sala# \s
used for leveling systems and is the only valvelusecontrol room extensions at this time. Othantkize,
the main difference between the two valves is tifece size in the seat. The small valves have allem
orifice and flows a smaller volume of fluid. The alinvalve should only be used to replace anothelsm
valve. The present large valve with the valve rederaut is used to replace any large round or hagesh
valve that HWH has produced except one. HWH maddege hex shaped valve from 1985 until 1993 that
had a transistor on the exterior of the valve aad wontrolled by switching the ground for the valieat
valve has to be replaced with a like valve. To valsolenoid valves, refer to page MR55.2000 &
MR55.2001 of the HWH parts manual.

VALVE VALVE VALVE
RELEASE RELEASE RELEASE \
"T" HANDLE NUT NUT
LARGE VALVE SMALL VALVE
LARGE VALVE
WITH T-HANDLE WITH VALVE WITH VALVE
RELEASE NUT RELEASE NUT
| 225" |— | 225" |— - |1.50"

Figure 11

Note: As of May 2011 all large and small valves are epegwith the valve release cam lever.
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It is important to note that all HWH valves, bo#lvér and electrically controlled, are true zerd lealves.
This means there should be no internal leakagkiiof past the seat of the valve.

4-2.1.3 VALVES CONTROLLED WITH PRESSUREhat HWH uses have no mechanical or electrical
controls. They are opened and closed with an isereadecrease in pressure. Some valves use g §prin
move the valve as the pressure decreases. HWHwaggsessure controlled directional valves, a sautt
valve and check valves.

4-2.1.3.1The Shuttle Valveis only used in electrically controlled levelingsggms with solenoid valve
manifolds. Although the shuttle valve is not useddom extension manifolds, the operation of thene
that are used with a combination of a leveling f@diand room manifold power unit may be affectgdab
shuttle valve failure. The HWH pumps have two paatpressure port (fluid to the manifold) and aimet
port (fluid from the manifold back to the reseryoifhe shuttle valve is used to block the returrt pom
the leveling manifold. This allows the system to@ep pressure so the leveling jacks can work pigpe
The shuttle valve also has to shift to allow flintb the leveling manifold. Anytime the pump is nimg, the
shuttle valve shifts. This allows fluid into the nif@ld and blocks the return port back to the puihpakes
approximately 800 psi of pressure to shift the sawalve. When the pump turns off, a spring areangnt
in the shuttle valve shifts the shuttle valve backhe original position, pressure side blocked] @turn
side open.

SHUTTLE VALVE PUMP OFF PUMP RUNNING
FROM PUMP RETURN ? PRESSURE PORT - 0 PSI RETURN v PRESSURE PORT - 800 PSI
PRESSURE PORT PORT ¢—————————— 1 PORT Vo ————
| Q |
1 | 1 viy
1 | 1 |
INTO MANIFOLD \/\/\ L # iy Sl
| 1 Ay
OUT OF MANIFOLD L INTO MANIFOLD 4 L— INTO MANIFOLD
-+ <€
L OUT OF MANIFOLD e < OUT OF MANIFOLD
TO PUMP RETURN PORT ) <
Figure 12

4-2.1.3.2 Check Valveare used in many different HWH components suanasifold assemblies, lever
valve assemblies, kick-down jack actuators, roofimdgr assemblies to name a few. A check valvenallo
the fluid to flow in one direction only. A checklva will open to allow fluid to flow by when the @ssure
on the inlet side of the check valve is greatenfti@ pressure on the outlet side of the checkevatwH
uses two simple styles of check valves. One idlaahd the other is a poppet. Depending on thetjoosof
the check valve, some times a spring is used dieke the check valve. The original poppet stileck
valves used in hydraulic systems were a metal gopiple an o-ring. The present poppet check valves a
made from a plastic type material with no o-ringeThew poppet can be used to replace the metakpopp

BALL TYPE CHECK VALVE POPPET TYPE CHECK VALVE
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-— < ' JHL

INLET
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<— < 110Ps
() +— =

< <« et

Figure 13
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4-2.2 PRESSURE CONTROL VALVES:Pressure control valves are used to limit or reclyséem
pressure. Pressure control valves would includefredlvesand_pressure sequence valvessure control
valves can be adjustable or set at a specific presbat cannot be changed.

4-2.2.1 RELIEF VALVESare used to limit the amount of pressure in a hyldraystem. This is done to
protect equipment form being damaged with too nqrelssure. The relief valve for HWH hydraulic syssem
is built into the pump. Most, but not all of therpps used by HWH have an adjustable relief. Modtnbt

all pumps used by HWH have the relief valve s&50 psi. Some pump relief valves are set at 3800 p
and some are set at 2500 psi or lower. The redibfeg are set at the pump manufacturer’s facilitgito

HWH and should not be changed in the field. If pienp pressure is low when checked and the pump is
equipped with an adjustable relief valve, it maypbssible to increase the pressure to the prop@nge

HWH should always be consulted before adjustingjiafrvalve and the relief valve should never be
adjusted unless a pressure gauge is availablesttk ¢he pressure.

El ADJUSTABLE RELIEF VALVE

RETURN TO
PUMP RESERVOIR

RETURN TO
PUMP RESERVOIR

HI PRESSURE ———»
LOW PRESSURE - - »

OUTLET TO OUTLET TO
—P» 2000 PS| ———» SYSTEM —P» 3500 PSI| ——» SYSTEM

Figure 14

The relief valve stays closed until the system guesincreases enough to overcome the relief \sgviag.
At this point, the valve opens enough to allowightélamount of fluid to return to the reservoir.igh
prevents any further rise in system pressure. Agthssure drops below the spring tension, theevabses.
When the pump is running under a full load, theefelalve opens and closes rapidly. This causesangh
noise heard when the pump is running under fulllloa

4-2.2.2 PRESSURE SEQUENCE VALVE&e used to control the flow of fluid to a diffetdmanch of the
circuit at a specific time. This is done so onection can be performed before another functiondaktace
without using a separate control valve. HWH usegisrcing valves in kick-down jack actuators andmwoo
lifting mechanisms for level out style rooms. Th&/H sequencing valves are not a replaceable valvey T
are an internal part of the component it is used e sequence valve used in the jack actuat@special
valve and will be discussed later when actuatarsaddressed.

FIRST FUNCTION SECOND FUNCTION
VALVE CLOSED VALVE OPEN

PRIMARY
INLET ——» W —> CIRCUIT INLET ——» ——U

SECONDARY SECONDARY
CIRCUIT CIRCUIT
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4-2.3 FLOW (VOLUME) CONTROL VALVES are used to regulate the flow of the fluid. By cfjiag

the flow, the speed a component moves can be dimatrén most cases, HWH reduces the flow to sloev t
movement down. We use fixed flow control, adjustatdw control and a variable flow control valveher
variable flow valve is called the velocity valvedais used in leveling systems to slow the retractibthe
jacks when they are under a load. As the load dserss the valve opens to allow a more natural ébfhuid
back to the tank. This makes it so the vehicle moll drop so fast when the valves are first opg¢oedtract
the jacks. Adjustable flow valves are used to sfimmwn room movement and fixed flow valves are used o
step cover cylinders and the 500/510 computeri@eeling system when stabilizing the vehicle.

NORMAL FLOW —» TI_‘
REDUCED FLOW - -

— > —»—»V—*—»
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4-3 CYLINDERS

(INCLUDES JACKS AND KICK-DOWN JACK ACTUATORS; ROOM EXTENSION AND
SYNCHRONIZING CYLINDERS): The cylinders convert hydraulic power into mechahpower to
level a vehicle or move a room or other componenhere are two basic types of cylinders, singli#gc
(one way) and double-acting (two way) cylinders.aWhliscussing either the single-acting or doubteigc
cylinder, we will refer to the ends of the cylindes thecap endor rod endof the cylinder. The rod end is
the end the rod extends from and the oppositestitticap end.

HIGH PRESSURE —»
LOW PRESSURE - - »

M }»,*777’ ‘RODEND
ROD END * ROD END L‘ }» —— »
1
-« - — — _
EXTEND
: M < < ‘ ROD END
! -« -« -
J CAP END *‘ CAP END <
—» - ) — :j
EXTEND RETRACT RETRACT
SINGLE - ACTING CYLINDER DOUBLE - ACTING CYLINDER
Figure 17

4-3.1 SINGLE-ACTING CYLINDERSfor the most part are only used for leveling sysjacks. Although
no cylinders used to extend and retract roomsiagéesacting cylinders, some HWH room lifting
mechanisms are single-acting cylinders. Singleagatylinders provide force in only in one directiovhen
the rod is extending. There is only one inletritgtifor fluid. It is at the cap end of the cylindérhen the rod
is retracted, fluid is pushed out of the cylindeough the same fitting. The hydraulic pump inglstem
only runs when the rod is extending. A force suglgravity or the use of a spring is used to retitaetrod.
Single-acting cylinders are easier and less expertsibuild and maintain. In most cases, it iserasi
retract a single-acting cylinder than a doublerartiylinder in the case of an electrical or hydiatdilure.
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ROD STOP SEALS AND WIPERS
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CYLINDER HOUSING
PIVOT
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Figure 18
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4-3.2 DOUBLE-ACTING CYLINDERSare used mainly for room extension and lockingndgdrs. In 2007
HWH started using double-acting cylinders for langdgear on fifth wheel type trailers. Double-acting
cylinders provide force both when extending andacing. There is an inlet/outlet fitting at thepeand and
rod end of the cylinder. The rod is equipped wittealed piston that isolates the cap end fromatieend of
the cylinder. To extend the cylinder, system vajuitirects fluid under pressure into the cap enthef
cylinder and releases fluid from the rod end ofdiénder returning the fluid to the reservoir. fiegiract the
cylinder, system valving directs fluid under prassuto the rod end of the cylinder and releasas from
the cap end of the cylinder returning the fluidhe reservoir. The double-acting cylinder is alsediwhen a
regenerative hydraulic circui used. The regenerative cylinder operates @iffily when extending and is
discussed in the next segment. The double-actilgdey is more complicated and expensive to produce
The cylinder bore must be precisely honed to mairgagyood piston seal between the cap and rod end.
Leakage by the piston seal in a double-acting dglirwill cause a cylinder to become “weak” and may
cause cylinders to creep out. The sizing of theamodl piston may need to be larger to maintain thpgy
lifting capacity yet give adequate side load calii#s. It takes more or different valving to opirshe
double-acting cylinder. It also requires two hogesach cylinder instead of the one required fsingle-
acting cylinder. The use of a double-acting cylindees eliminate the need for a return spring aearent.

INLET/OUTLET

FITTING
HONED CYLINDER
OR HOUSING STOP TUBE
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FITTING
7 | | ROD END

CAP END

ROD J

PISTON WITH j REMOVABLE ROD GUIDE J
SEAL ASSEMBLY WITH SEALS AND WIPERS

7]

Figure 19

4-3.2.1 Regenerative cylinder (room extension gikrs): The difference between a normal double-acting
cylinder and a regenerative cylinder is when extendhe system valving applies the same pressubeth
the cap and rod ends of the cylinder. The reasendth can extend is due to the fact that the serdaea of
the piston on the cap side is greater than thaserdrea of the piston on the rod side. When timeuia
F=PA, which was discussed eatrlier, is appliecklistus there is more force on the cap side optsn than
on the rod side of the piston. A greater force alllays move a lesser force. Thus, the piston add r
assembly extends. The force and speed the rod nabwes be changed according to the needs of gtersy
by changing the ratio between the size of the pistad the size of the rod. The smaller the rod|abg the
force developed would be, but the faster the rodldvanove. The larger the rod, the more the force
developed would be, but the speed the rod moveddmsbow down. HWH room extension cylinders are
built with a close to 2:1 ratio, piston to rod. $lievelops the same force and speed both whendaxgesind
retracting a cylinder. For a detailed study of tbgenerative cylinder, review manual ML37939, “HWH
Regenerative Hydraulic Circuit” in the “EducatioMdanuals” section of the HWH web site.
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4-3.3 JACKSare used to lift, level and/or stabilize vehicl€sey are used on motorized and towable
vehicles. HWH provides leveling and landing geatasns for motor homes, travel trailers and fiftheeds,
auto and horse trailers, specialty vehicles forigadcivil and military purposes, broadcast veeschnd
many other uses. Jacks are split into three baségories, kick-down jacks, fixed jacks and pivgtes
straight-acting jacks.

4-3.3.1 Kick-down jackstore to a horizontal position for moving the \adi When needed, the jacks fold
down to a vertical position. All kick-down jackseadesigned to allow the vehicle to move forward or
backward off the jacks without damaging the jadkse kick-down jacks have to be mounted so they gwin
up to the rear of the vehicle. If the hydraulic é®and wiring harnesses are not routed propesdy,¢an be
damaged when the jacks are used or if the velotie off the jacks. Kick-down jacks should not lsed on
non-motorized vehicles. Vehicles with kick-downkaaepend on the vehicle’s parking brake to keep th
vehicle from rolling off the jacks. The vehicle st always be parked with the rear of the vehiole if the
jacks are to be used. Lifting the rear of the viehico high will allow the vehicle to roll off thacks.

EXTENDED POSITION STORE / TRAVEL POSITION

HE====| _‘ I _—7

=y
A= |

Figure 21

Kick-down jacks do not mount directly to the vekiftame. Some type of mounting bracket must be.used
The jack has a pivot bracket which mounts to then mounting bracket. The jack cylinder mount$o t
pivot bracket with a pivot bolt assembly or a pivad. A hydraulic actuator which is mounted to jdek
cylinder is used to “kick” the jack down to the treal position. The actuator pushes against amrolle

cable assembly to swing the jack vertical. A paisgrings retract the jack to the horizontal pasitiThe
springs attach to the pivot bracket and the jack.fdhe jack feet are fixed and welded to the Eatly

jacks up until 1987 used a mechanical linkage tok’kthe jack down. This mechanism will NOT be
discussed as there are no repair parts availableamothe jack be repaired at HWH. Sometimes aflot
elbow grease and several cans of WD-40 can brisgabk back to life. Refer to ML9547, “Maintenarfoe
the AP1206 Mechanical Kick-down Jack” repair stfeahd in the “Information Bulletins” section of the
HWH web site. This jack is replaced with the APZ09000 pound capacity kick-down jack. Kick-down
jacks are available in four weight capacities, 6p060nds, 9000 pounds, 16000 pounds and 24000 pounds

6,000 POUND JACK 9,000 POUND JACK 16,000 AND 24,000 POUND JACKS
PIVOT
BRACKET
PIVOT BRACKET PIVOT BRACKET
ROLLER HORIZONTAL —
JACK CYLINDER ASSEMBLY — STOP === [
Ol !
=1 PIVOT BOLT — PIVOT BOLT
5 |+ PivoT ROD ROLLER
N VERTICAL HORIZONTAL ” //:\ ASSEMBLY
ADJUSTMENT \ STOP 10}
S~ /
LT 1
SPRING
— - ACTUATOR @

l—————SPRING Bﬁ
| | JACK D ACTUATOR
T CABLE ASSEMBLY CYLINDER

| HORIZONTAL/VERTICAL

ADJUSTMENT BAR
ROD DIAMETER
ROD DIAMETER ROD DIAMETER %2’833 - g';gg :mg:gg
- 1.625 INCHES 2.000 INCHES 000 - 3.
JACK FOOT JACK FOOT JACK FOOT

Figure 22
11



All kick-down jacks have two adjustments that neete checked and made, if necessary, eitherthatter
initial installation or replacement of a jack dugia repair; the horizontal and vertical positiorhéf the

jack is in thehorizontal position it needs to have a little downward tilt. Thisoalks the actuator to work
properly. Also, the foot of the jack should be atoldéully extend while in the horizontal positiomithout
contacting any part of the vehicle, including holglitanks, shields and suspension components. Reenemb
these jacks can produce from 6000 to 24000 pouhfisae, depending on the jack, and can do a lot of
damage, just imagine a black water tank, if thegeo without swinging down. This failure is possilfi
there is an actuator malfunction. When the jadk ihevertical position,it should be as straight up and
down as possible. This is important for visual gypaces and if the jack is at two much of an arnbke,
jacks may push the vehicle off of the jacks as #gnd. Refer to MI195.62 “Information Bulletin-
Horizontal and Vertical Adjustments for Kick-dowacks” in the “Information Bulletins” section on the
HWH web site under “Hydraulic Jack Information”. \&ha kick-down jack cylinder needs to be replaced,
the complete jack should be replaced. If an actusteds to be replaced, only the actuator should be
replaced.

4-3.3.2 Kick-down Jack Actuatorare a single-acting cylinder that is used to mokeladown style jack
to the vertical position. Each different capac#ygk has a different style actuator. The early 460 %00/510
automatic (computerized) leveling systems usedheses to each jack, one for the actuator and tiexr tdr
the jack cylinder. All manually controlled (lever push button) leveling systems and all newer aatam
leveling systems since the 500/510 system onlyoungsehose to each jack. The single hose suppligstéiu
the actuator and then through the actuator intgattiecylinder. These actuators are not interchablge The
correct actuator must be used to make the systeatidm properly.

4-3.3.2.1 Thetwo hose jack actuatorare very simple single acting cylinders. Only #@©0, 16000 and
the 24000 pound jacks use these types of actudtoes6000 pound jack was never used on the older
automatic leveling systems. The actuator rodshesé jacks push against a roller assembly. When the
actuator control valve is open and the pump isingrluid is directed to the actuator. When suéit
pressure builds up, the actuator rod extends, pgsgainst the roller assembly. This forces thk jadhe
vertical position. When the actuator control valwvepen and the pump is not running, the jack gsrinrce
the actuator rod to retract as the jack foot isgoulip and the jack swings back to the horizontaltpn.
There is only one valve for all actuators in thegetems. The jacks will randomly swing to the \oaiti
position.It is important to note that due to the design ofhe 16000 and 24000 pound jack actuators, if
the foot of the jack is not on the ground when thgck cylinder reaches full extension, the jack will
swing back to the horizontal position.

6,000 POUND JACK 16,000 AND 24,000 POUND JACKS
g — === [
L il " %[ i
I; \$ ||
ROLLER
ROLLER %

ACTUATOR
CYLINDER @4 HOSE FITTING

HOSE FITTING

ACTUATOR
— HOSE FITTING

ACTUATOR

JACK CYLINDER

64 HOSE FITTING ACTUATOR

Figure 23

12



4-3.3.2.2 Thesingle hose jack actuatas more complicated than the two hose jack actudtos single
hose jack actuator, like the two hose jack actyaa single acting cylinder. The difference is fingle
hose jack actuator has a special sequencing valitariio it. This valving allows the jack to swirtg the
vertical position before fluid is directed throutjie actuator to the jack cylinder. This enabletousut only
one hose to the jack instead of two. On a 9000 ggack, the actuator is hydraulically connectethimjack
cylinder through a steel tube. On 6000, 16000 &t0@ pound jacks, the actuator is hydraulicallyremted
to the jack cylinder directly through an open maumport. When pressure to the actuator reaches
somewhere between 500psi and 900psi, the actuatavitl produce enough force to kick the jack veati
The actuator rod must be fully extended beforestpiencing valve can open. Depending on the style o
actuator, the sequencing valve will start to leitdflinto the jack cylinder between 1050psi and J&00The
jack will start to extend and lift the vehicle. Ag pressure approaches 2000psi, the sequencvegwél
open completely allowing full pressure and flowoitihe jack cylinder. This is why sometimes you will
notice a “bump” as a jack gets closer to full esten. When operating two jacks at once as withBiaxis
style leveling systems, because of tolerances wbet building actuators, it is possible for onekjax kick
vertical and start to extend before the other Jacks vertical. This is permissible as long asfthst jack
does not lift the vehicle more than an inch or les®re the other jack kicks down and catches up.

16,000 AND 24,000 POUND JACKS
6,000 POUND JACK

=) == \| |

MOUNTING || ——|

PORT—W >
ACTUATOR — ® ROLLER
HOSE FITTING

ACTUATOR
HOSE FITTING

%%)4 MOUNTING POINT

E ] CABLE ACTUATOR

ACTUAUTOR

v “ ASSEMBLY
9,000 POUND JACK
=| | a1 ©
H ©
ROLLER I

ACTUATOR

A

CONNECTION TUBE I ACTUATOR

—— HOSE FITTING

Figure 24

The above section explains how the actuators whitken diagnosing actuator problems, the pressure
amounts given above should not be used. They gm®xmate values and will cause you problems if you
try to use them for diagnostics. When diagnosirtgator problems, the most important thing to rememb
is; “If the system is static, no cylinders moving, theegsure to all parts of the system that are
hydraulically connected is the same and if a cylerds moving, the fluid has got to be coming from
somewhere.”
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4-3.3.3 Straight-Acting jacks (Fixed jacksare jacks that have

no pivoting capabilities at the mounting point loé jack. Most

jacks will have a pivoting foot but in some cades foot of the

jack is welded to the jack rod. Fixed jacks arelabée in single

acting cylinder and double acting cylinder versioitse most

common version at the time of this paper is thglsiacting

cylinder. The most common use for fixed jacks m&liag gear and

jacks for fifth wheel trailers and travel trailerBixed jacks have

also been used with 3 jack systems and speciadteisys on FIXED JACK
motorized vehicles. The fixed jacks are availablsizes ranging  FiFtHwHEeeL [ sPRine
from 6000 to 24000 pound capacities. Because fixekk are used “ANPING CEAR
as landing gear for trailers, the rod size foradight capacities is

not the same as the rod size for kick-down andtpigastyle
straight-acting/pivoting jacks with the same capesi Refer to the

MOUNTING
BRACKET

HWH parts catalog for rod size information on fiyadks. The o] ol
mounting brackets for fixed jacks are part of thekjcylinder.
When replacing a fixed jack, the complete jack nlogsteplaced. % 5

¢ FOOT

Double acting fixed style jacks will not have sgsn
Figure 25

4-3.3.4 Straight-Acting/pivoting jackéivot style)are the most common jacks now used. At this time,
straight-acting/pivoting jacks are only availablghaa single acting (one way) cylindefhese jacks offer
greater stability than the kick-down jacks. Thegoahave a pivoting foot that will be consideralasger
than the foot on a kick-down jack. Until 2006, {aek foot was held onto the cylinder with the retur
springs. Starting in 2006, some straight-actingncldrs have the jack foot bolted onto the rod. fiue still
pivots. This was started with the 24000 pound jauwkeventually all straight-acting jacks will hawe foot
bolted on. Replacement cylinders will have an aatalpall included when used to replace an oldendgr
that does not have a bolted on foot. A vehicle whihstraight-acting/pivoting jacks can be levdledn any
parking position. The vehicle cannot roll off tleeks. That is also the only real disadvantageddcttaight-
acting/pivoting jacks. If the vehicle is moved walstraight-acting/pivoting jack on the ground, jéek
and/or vehicle can be damaged. The straight-agivaging jack allows the cylinder to move as théicte
moves. This reduces stress on the vehicle framéheng@ck itself. That is why the straight-actingfging
jack is preferable over the fixed style jack. Daibkting pivoting jacks may be available sometilteey
will not have springs.

With a straight-acting/pivoting jack, the cylindeetually pivots in a bracket that mounts to thenkezof the
vehicle. This is referred to as the pivot bracKéie amount of pivot ranges from abo(itt8 7° on various
jacks. This is why you will note that the straigtatting/pivoting jack extends at a slight outwardlan
instead of straight up and down. The amount ofpitve jack is capable of depends on the bracked atyd
cylinder used. Early straight-acting/pivoting jaeksre mounted to the pivot bracket with a pivottbol
assembly. The only jack that still employs the pivolt is the 24000 pound capacity jack. Most other
straight-acting/pivoting jacks now have a trunnweeided to the cylinder and a trunnion plate baltghie
pivot bracket to hold the cylinder in place. Thare many different straight-acting/pivoting jacksidable.
Many pivot brackets are designed for a specifidaletwith a specific chassis. Straight-acting/pingtjacks
are available in 3000, 4000, 6000, 9000, 120000@&hd 24000 pound capacities. The 3000 and 4000
pound capacity jacks are specially designed foromsemaller vehicles with minimal mounting spacd an
ground clearance available. The 3000 pound jack asmble assembly to hold the cylinder into thetpi
bracket and to give the jack ample stroke with@t&n mounting capability. The 4000 pound jack uses
telescoping rod to give the jack ample stroke @ighorter mounting capability. When a straight-
acting/pivoting jack cylinder has a problem sucladsak, only the cylinder should be replaced. Gily
time a pivot bracket should be replaced is if trechket is damaged.
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- J||&—— BOLT
Ll |O [

JACK FOOT

- JACK FOOT

4-3.3.5 JACKS WITH DOUBLE-ACTING CYLINDERSAt the time of the original publishing of this
lesson, the use of double-acting cylinders forliegesystem jacks was not common. HWH now is using
double-acting jacks more often, especially witllerasystems and for specialty vehicles. Doubleract
jacks like room extension cylinders are operated“asgenerative” cylinder. Double-acting jacks are
available as fixed, straight-acting jacks or asight-acting/pivoting jacks. Jacks with double-agti
cylinders WILL NOT have return springs. Like othacks, double-acting jacks are available in a vaioé
sizes and different strokes.

Figure 26

4-3.4 ROOM EXTENSION CYLINDERSre always a double acting cylinder. “Room extemsaylinders
are obviously used in room extension mechanismsaiteualso used in generator slides, step coveos,afal
bed lifts and many other mechanisms. Most roormdglis are used with a regenerative hydraulic dircui
See Regenerative cylinderin this section. Sometimes, if a vehicle has omlg 6IWH extension devise
and no hydraulic leveling system, a reversible pwvith no solenoid valves is used. Room extension
cylinders are available in three different sizethia time. There is a cylinder with’ginch rod and a %
inch piston, a cylinder with dginch rod and a'L;inch piston and a cylinder with a 1 inch rod anti/a
inch piston. The cylinder which is needed is deteed by the mechanism it is used in and/or theeforc
needed to move the room or other type of equipnidrg.number of different room cylinders available
would seem to be virtually unlimited. The desigroaf room mechanisms uses the complete strokesof th
cylinder to determine how far the mechanism canenekien the cylinder is extending. Thus, the cyliade
always extend as far as physically possible. Theedaasic cylinder can be used for many differentkst
lengths. The actual stroke the cylinder will proelis determined by a stop tube inside the cyling@is is
not something that should be changed in the fieid.very important the correct cylinder is ob&dwhen
replacing a cylinder because two cylinders thak lexactly the same may not have the same stroke.
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Some room cylinders are equipped with an intermekdihg device which prevents the room (not cylinder
from extending in the event of some type of hodearathat would cause the loss of pressure and ftuthe
room cylinder. The “lock” is actually a relief vathat opens at about 1000psi to allow the fluithtive
from the rod or cap end of the cylinder as necgasader normal operation. Some cylinders havedhbk |
on the rod end and some on the cap end. If extgridencylinder extends the room, the lock is onrtdte
end of the cylinder. If retracting the cylinder emxtls the room, the lock is on the cap end of thiadsr. In
either case, the 1000psi must be on the rod sitieedfiydraulic circuit for the lock to operatethe locking
valve is in the rod guide, the pressure is applieectly at the rod guide. If the lock is at thep@nd, the
fluid supply for the rod end goes into a tee atrtsiteguide and is then directed to the cap end [dhis does
not directly affect the cap end pressure or flotve Tod end pressure is completely isolated froncépeend
fluid supply.If the cylinder has a locking rod guide, the cylier cannot be extended without pressure to
the rod guide fitting. If the cylinder has a lockgncap, the cylinder cannot be retracted without gsere to
the rod guide fitting.This is an important thing to remember if you a@king on a room mechanism or
replacing a room cylinder. If there is a failurdlwa cap end lock, if may be necessary to actaallythe
extended cylinder rod.

ROOM EXTENSION CYLINDER - NO LOCKING CAP OR ROD GUI DE

ROD END HOSE

QCAP END HOSE CONNECTION CONNECTION —N@[@

T

/

1

{]m

PISTON ROD GUlDEj

ROOM EXTENSION CYLINDER WITH LOCKING ROD GUIDE

CAP END HOSE CONNECTION
T
é@iﬂ 5 [

ROD END HOSE

CONNECTION ROD—
LOCKING
ROD GUIDE

ROOM EXTENSION CYLINDER WITH LOCKING CAP ASSEMBLY
LOCKING CAP

ASSEMBLY ROD GUIDE
: r PISTON 1

v I
T

E L [

ccl )

ROD—
CAP END HOSE ROD END HOSE
CONNECTION CONNECTION

Figure 27

=L

-—

L,

PISTON

4-3.5 SYNCHRONIZING CYLINDERSare used to make multiple cylinders move togetBgnchronizing
cylinders are commonly referred to as the “synmdgdr”. A sync cylinder is used anywhere it is resagy

to have two or more cylinders move at the samedspieey are used for room extensions, floor lift
cylinders, door lifting mechanisms, generator didad many specialty mechanisms. For a detailadwev
of the sync cylinder see: ML37955 “HWH Synchrongi@ylinder” in the “Educational Manuals” section of
the HWH web site. The sync cylinder has one pistoreach operating cylinder in the hydraulic citcéior
example, if there are two room extension cylinderoone room, the sync cylinder for that circuitlviave
two pistons. The principle is simpléthe same amount of fluid is directed at the sanmae, to or from two
(or more) cylinders that are the same size, bothnders will move the same distance at the sameespe
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The sync cylinder is like two double acting cylinslef the exact same size hooked end to end. The tw
pistons are physically tied together with a rodholiow tube. When one piston moves, the other pists to
move the same speed and distance. Thus, the saouniof fluid at the same speed is moved two anfro
the room cylinders. The sync cylinder is desigreedlow fluid to flow through or by the pistons whthe
sync cylinder is fully extended or retracted. Isergce, this turns the sync cylinder into a tem§ttThis
allows one room cylinder to move even through ttheoroom cylinder cannot move (the cylinder fully
extended or retracted) and resynchronizes the mdsats the room seal properly at both ends ofdioen.
The sync cylinder makes up for manufacturing talees in the room extension mechanism or the room
itself and other operating issues such as the weigthe room, room seals and awnings.

There are two types of sync cylinders. The origsyaic cylinder has a visible rod which extends m@atichcts
when the sync cylinder is in use. This sync cylimme is the same size the full length of therldir. The
new style sync cylinder has no visible rod. Thissgylinder has two different diameter tubes. Tfis
because one piston has to be larger than the piften to make up for the volume of the rod thatasthere
anymore. Both styles of sync cylinders do the sdnmg, they just accomplish the job with slightljferent
internal equipment. Neither style sync cylindesasviceable in the field.

It is important that the sync cylinder is propesiged for the stroke of the room. How wide the rderdoes
not matter. To allow the room to synchronize itggtiperly, the synchronizing valves in the pistarsed to
open slightly before the room is fully extendedetracted. We like to make this about one inch teefoe
room is fully extended or retracted. If the straltehe sync cylinder is too short, the synchrorgznalves
will open too soon, the room will run in an unsyraized manner for too much of the stroke which may
allow the room to rack. If the stroke of the syytirdder is too long, the synchronizing valves wiéver
open and the room cannot resynchronize. One etifteabom may not extend or retract all the way sewl
properly. Also, the sync cylinder is a larger diaen¢han the room cylinders. This means the stofkbe
sync cylinder is not a 1 to 1 ratio with the straéhe room cylinders (the sync cylinder rod dnesmove
the same distance as the room cylinder rod). Weplacing sync cylinders, the correct sync cylinueist
be used. If there is any doubt, HWH should be adathto get the correct information.

ORIGINAL STYLE SYNC CYLINDER

OUTLET TO ROD END
OF ROOM CYLINDERS

INLET FROM

ROOM MANIFOLD
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NEW STYLE SYNC CYLINDER

OUTLET TO ROD END
OF ROOM CYLINDERS

SYNCHRONIZING INLET FROM
SYNCHRONIZING NOTCH ROOM MANIFOLD
NOTCH—l i
Mllits2
N— |
A
PISTON—.|l ROD— J
PISTON
Figure 28
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4-4 HOSES:Hoses are used to transfer fluid through the syskemever controlled systems, from the
pump to the valves then to the cylinders. In butioswitch controlled systems, the valves and panepone
unit called the power unit. The hoses transfeffltiid between the power unit and the cylindershia t
system. Although short pieces of steel tubing aetlifor some applications, HWH uses several difitere
sizes and ratings of flexible hose depending orfltve and pressure requirements of the systemoines
cases a smaller, more flexible hose or steel tubebe used because of space limitations or bending
requirements of a mechanism.

4-4.1 The hose HWH uses is composed of
three basic layers; an inner tube, the reinforcemen

layer and the outer cover. The inner tube is aiplas PLASTIC OUTER COVER

material. The reinforcement layer is a fabric braid / /— FABRIC BRAID REINFORCEMENT LAYER
The outer cover is a plastic cover that will resist £ £

some heat splatter such as from welding. HWH ({({l\({/\/\«/ INNER

hose has a heat tolerance of about’ Fafhrenheit. 'r‘/////,/)//;\ PLASTIC
Constant temperatures exceeding this can damag \3}\\\\\\\\\ TUBE

the hose and create leaks especially at the halse en
Bubbling of the outer cover is usually an indicatio
of a heat issue. Engine or exhaust heat and even
engine cooling systems (the engine radiator) can
cause heat issues. Figure 29

4-4.For warranty purposes, HWH requires that the hiosse ends and swaging equipment are supplied by
HWH. When the system is out of warranty HWH higldgommends the use of hose and equipment
supplied by HWH. There are two main reasons HWHlireg or recommends this. The hose HWH uses has
the capability to expand slightly under pressu@idubing or steel braided lines will not do thide
expanding of the hose acts like an accumulatdnersystem. Example: A jack cylinder is extendethass

it is capable. The jack was extended when the temye was 4Q Later in the day the temperature rose to
70° (this vehicle must be parked in lowa). Remembeinarease in temperature will increase the volufne o
fluid in the system and fluid cannot be compregs¢teast not very much). The increase in the velwh

fluid in the hose between the jack and its valve tkego somewhere. Without the expandability ofttbse,

the increase in volume will increase the pressutbe hose. This could cause a seal or valve tovigéch is
unacceptable. The use of a short piece of steelituthe system is acceptable as long as it is ogwdlwith

a piece of HWH hose at least 6’ in length. The sda@ason is the construction of hose assemblies. T
HWH hose is easily cut with a scissors type tubkase cutter. Steel braided hose is usually cut sotme

type of hacksaw or abrasive cutoff tool. This cesatebris that can end up in the hose. This deanget

into valves causing damage to the seat and creatgeanal leak. This will allow jacks to retragttmoms to
creep in or out when the movement is not wanted.

4-4.3 HWH requires the hose ends to be swaged on insfeadmping the ends on. The crimping of ends
onto a hose seems to be a more common practicesweying, but HWH feels the swaged end is a more
reliable end for the type of hose HWH uses andgtksesures the hose assemblies have to functiéteaise
do not compare what HWH does with other systemseM/appropriate, crimping would be perfectly
acceptable, just not on HWH systems.

SWAGED HOSE END CRIMPED HOSE END
1\ 1\
O 1 O
O 1 O
[ O — [ @
S S
ACCEPTABLE UNACCEPTABLE

Figure 30
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4-4.4 HWH hose is easily identified by the printing o thuter cover of the hose. Also, hose assemblies
made at HWH will have a part tag with the part nemkize and length of the hose assembly. Thistpgrt
should be withirt/.¢ of an inch of the hose end. If the tag is furtery from the hose end, the hose should
not be installed. Refer to ML24976 “HWH CORPORATIGNDRAULIC HOSE/FITTING/SWAGING
GUIDE” for a complete guide to identify HWH hosedaio obtain the correct hose ends and swaging
equipment for repair of hoses. If the correct harsgs or equipment is not available, do not attampepair

a HWH hose, replace the complete hose assembly.

Example:HOSE: M50022P 1/8” High Pressure (Currently Used)
Print on Hose: “Parker Parflex PDH-2 1/8 6000 PSI W-USE 58 SERIES FITTING”

HOSE TAG 116 |e— HOSE END

PART #AP24636 g
Parker Parflex PDH-2 1/8 6000 PSI WP-USE 58 SERIES FITTING HOSE ASSY HWH 02 HP X 84 . l
[ =)

THIS IS A 1/8 INCH HIGH PRESSURE PARKER HOSE ASSEMB LY THAT IS 84 INCHES LONG
Figure 31

4-4.5 The tightening of the hose end onto a fitting ishably the most common mistake made when
installing a hose. If the hose end is new and leasmbeen tightened onto a fitting, first make shee
threads of the hose end and fitting are clean addmaged. Dirt or damaged threads may hinder thysepr
tightening of the hose end. Then, thread the svardl of the hose end onto the fitting until thed&of the
fitting and the hose end make contact, finger t@ignug. Finally, using backup wrenches as necgssa
keep the hose from twisting or the fitting from riray, tighten the hose swivel 2 flats s of a turn. Any
more can damage the flare of the hose end anttlagfcausing a leak. If this happens, retightemimgnot
stop the leak. The hose end and fitting should betheplaced. If the hose end being tightened bas b
used, follow the above instructions except onljtiég the swivel 1 to 1 ¥ flats or approximately fa durn.
In no case should tephlon tape or any thread seladansed on hose ends.

VSN VS
2/ Fmy | 2
172 1/2
E»< <@> E»<< ;
1 1
\\ N\ \\ N 7
NEW HOSE END - 2 FLATS OR 1/3 TURN USED HOSE END - 1 1/2 FLATS OR 1/4 TURN
Figure 32

4-4.6 Routing hosesThe major cause of hose failure is due to imprdyse routing. The following are 6
basic rules to follow when installing or replaciadose:

1. Do not pull hoses tautAlways allow some slack when installing a hose. Sider the moving
capability of the jack or room mechanism the hasatiaching to. Leave enough hose slack to accomataod
this movement. Kick-down jacks require special hagging. Straight-acting jacks can pivot slightiien
lifting the vehicle. It the hose is to taut or claead to close to a jack in the retracted positibae,hose or
fitting in the jack or actuator can be damagedcagdck kicks vertical or as a straight-acting jaukves

while lifting the vehicle. A hose routed too tighta kick-down jack may interfere with the jack nrayto

the vertical position. A tight hose between twomoving points can create a strain on the hose & ho
connection causing premature failure. The oppasitédso truedo not leave too much slack in a hoge.
dangling hose can create a hazard or cause selamusge if it catches while the vehicle is moving.

TOO MUCH SLACK CORRECT

INCORRECT I THEEHT 1 1

=l
TAUT HOSE INCORRECT

Figure 33
19



2. Avoid loops or coiling extra hosdJse hoses made to the correct length wheneverlppeskise angle
fittings where possible. If the equipment is aaliga cutting hoses to the correct length is prefitrt.eaving
extra hose in the circuit when not necessary wadate more flow restriction due to the frictionukisng

from the longer hose. Using the correct length lvailealso result in a neater looking installation.

)

INCORRECT Figure 34 CORRECT

3. Avoid twisting the hoseHaving a twist in a hose, especially a shorter hose damage the hose
and/or loosen a connection. Use backup wrenché®sa ends and fittings when necessary to avoid
twisting.

LS ~ : o~ ~ e
INCORRECT

] -

O i 5e

] e
CORRECT
Figure 35

4, Do not allow hoses to rubMake sure hoses will not come in contact with mgyparts such as

suspension components by using an adequate nuihtlanging devices; hose clamps, wire ties, etmidv
sharp edges when routing hoses. Dull the edgessipte and protect the hose with a hose guard asisiplit
loom.

INCORRECT CORRECT

Figure 36
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5. Stay away from heat sourcesAlways rout hoses away from heat sources as fpossible. Even
radiant heat can damage hoses. Use heat shielasnebessary and when needed make sure the shield is
large enough and installed in a manner that wadtgut the hose. An improperly installed heat shoeld
become a heat sink and cause more damage thdrad ot been installed. HWH uses a simple thiere
should be no direct line of sight from any HWH corapent to a heat sourc&Vith heat issues, the most
vulnerable part of a hose assembly is where the aond hose end are swaged together. HWH hoses will
withstand constant temperatures up to about Eaé@renheit. Remember, areas around radiatorscalichg
lines, turbocharging equipment and any exhaustpegemt can and usually will exceed 18Bvan
compartments isolated from heat sources can exbeetemperature if the heat source is very clogbe
compartment wall and there is no air movement tijinahe compartment. It should also be noted, aheds
don’t exceed this temperature under normal drivioigditions can exceed this temperature when thieleeh
is working under a heavier than normal load sucpudling a heavy trailer or constant driving thrbug
mountainous areas. Stickers are available thabegyut on a hose or hose end to check for a terpera

issue. 0 s =0
«—Shieln
INCORRECT . CORRECT
Figure 37
6. Avoid sharp bends:Different types of hose can accommodate differemdoradiuses. Théginch

high pressure hose that HWH uses can accommodaieatighter radius than the standard % inch hose.
Kinking a hose not only restricts the flow of flusit can weaken or damage the hose. It is podsibbe
hose to kink after installation if the initial bemés too much. Too tight a bend can also put apssice
strain on hose ends, connections and fittings. Ramee, the more sharp bends there are, the morectiest
there will be to the flow of fluid in the system.

=== ==
U U
© [ 0O
6000 POUND
KICK-DOWN
JACK
INCORRECT CORRECT
Figure 38

4-5 FLUIDS: The fluid discussion is a relatively simply disdoess HWH recommends using only
“HWH Hydraulic Jack Oil”. Multi-purpose transmissidluid or the “Dexron” transmission fluids havedne
used and are compatible with the HWH hydraulic jeitkThe advantage of the HWH oil is it is cle@his
will make clean-up from an oil leak easier. Ther@o dye to ruin carpet or other fabrics. All aégl fluids
will mix with each other, but it is not recommendecadd a red fluid to the clear HWH oil. DO NOTeus
bottle jack oil, brake fluid or power steering uiSynthetic oils may or may not be compatible smadt use
these oils without checking compatibility.

The two main things to remember about oil are; dly@lean, compatible oil should be added to aesyst
and 2. The oils mentioned above are flammable. iBhaghy it is critical to protect hoses and equipine
from extreme heat sources.

21



4-5.1 Before we start into the next section, which weél &bout schematics, it is time for a warning.
WARNING: NEVER PLACE HANDS OR OTHER PARTS OF THE BODY NEAR
HYDRAULIC LEAKS. OIL MAY PENETRATE SKIN CAUSING INJ URY OR
DEATH.

This does not mean you shouldn’t handle a valveytimder that has been leaking, although the aluth
not be allowed to get into an open cut. What thasning means iSTAY AWAY FROM HIGH
PRESSURE LEAKS.Your finger is just that, a finger, not a pressugasageDO NOT try to find leaks by
running your hand around a cylinder or along a h@sleunder high pressure, especially from a pieHebk
can penetrate the skin like a knife. The oil is¢@and has to be removed or it can cause death.

5. SCHEMATICS

5-1 Function/use/reading:Schematics are used when designing componentsinsy to make
sure they will function as needed. The informafimeiuded in schematics varies, usually depending/loo
is drawing the schematic. The symbols used in satiemare usually a standard symbol, but there beay
slight differences from company to company, evetwben two different reference books. We will supply
you with a glossary of symbols that HWH uses insairematics.

Schematics can be very useful in the diagnostidssic hydraulic problems. If nothing else, oncee th
symptom is known, a schematic will help you decidigch parts in the system are needed to perform the
intended function. This will allow you to concertan a narrow part of the system and eliminatésphat
could not cause the symptom.

Reading schematics is really very simple. You pestd a little imagination and have the abilityrace

lines. That is taking it for granted that you knewvat the symbols mean. One of the most common kaeista
| see when helping people use schematics is mdkinogigh the schematic to rapidly and jumping lioes
missing parts. One tool that can be very usefalsst of different colored highlighters. This wiélp you
eliminate the possibility of jumping lines. The hiighter lets you see the traced path. It usuadgsm’t hurt
to have several extra copies of the schematic.

It is important to note schematics do not show pad such as hose ends and fitting. These parts also
need to be considered when diagnosing hydraulic piotems.

Schematics are drawn in the normally off posit@® jf the system is not being used. In a HWH hykrau
schematic that would be with the pump off, no poteeglectrically controlled valves or if the systéams
lever controlled valves, the valves would be dramvthe closed position. It may sometimes be helfgful
redraw the schematic showing the valves in an apen position. This can be time consuming so istmo
cases marking up several different copies of thematic is probably easier and quicker. The basg tto
do is study schematics and practice a little byngiwourself a symptom and using the schematicaict t
down the problem. We'll show you how to do thakafte give you the glossary of symbols.

HWH also uses flow diagrams, especially for roorteesgions. In fact, HWH has very few schematics for
room extension systems. It is more common to fifidw diagram for room extensions. Flow diagramedis
by HWH are a cutaway view of the parts in the syst€he pump is not shown in these diagrams. We will
show you some examples of flow diagrams and howseethem after concluding our schematic exercises.
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5-2 GLOSSARY OF HYDRAULIC SCHEMATIC SYMBOLS

It is important to remember that schematics are usé to show how the system works NOT how the
system or parts are physically arranged. Schematiare drawn in a manner that makes it easier to
follow the flow of the system. This does not meamé¢ components of the system are assembled the
same way the schematic is drawn. Do not use scheina to figure out how to disassemble or assemble
components. System and connection diagrams or comuent drawings are available when needed for
repair information.

A solid line designates a fluid path such as a hidee or fluid path in
a manifold block.

________ A line of dashes can be a fluid path, usually asdary path, like for a
relief valve or the shuttle valve.

r========7"

| | A box made of lines composed of dashes is usekdaw sn assembly

Lo e _] ortoshow a part of an assembly that is a sepacatgonent.

A box made of broken lines designates a compoianig part of an
assembly.

Note: Because there is a box of dashes or brokendss around a symbol, it does not mean that
component can be replaced. The lack of a box arourelsymbol does not mean that component cannot
be replaced

_l_ + These lines show several ways fluid paths thatset or join together

| are drawn.
These lines show several ways fluid paths that 0@ khtersect or
join together are drawn.

These are symbols for a single-acting cylinder.

— | This is the symbol for a double-acting cylinder.
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Glossary of Symbols Continued

@ This is the symbol for a pump motor.
@ This is the symbol for a pump.

| | This is the symbol for the reservoir (tank).

This is the symbol for a filter, strainer or scré#ms is in the tank).

!_r;—_—_—___! This is the symbol for a relief valve. The arrowthe relief valve will
! L] %I indicate the fluid flowing towards the reservoar(k).
L=

This is the symbol for a pressure switch with ndiynapen electrical
o contacts. The switch contacts will close when ttesgure at the switch
/ reaches the switch setting. The pressure valuihése switches is
normally given on the schematic. Jack pressureckwialues are not
given because these switches are adjustable arssviteh value
changes from jack to jack.

NO

FLOW—><><— FLOW This is the symbol for a check valve. The arrowthia drawing show
the direction the fluid can flow or not flow andearot shown in actual
schematic drawings.
\\\\\_4////
PN This symbol shows a fixed flow control.
% This symbol shows an adjustable flow control.
N
P AERS
; This is the symbol for the velocity valve. The “ppirand jack”
FROM PUMP . TO JACK designations will not be on the schematic.
—|
L_—_
A
N
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TO TANK —P»| Fﬁ FROM PUMP

Glossary of Symbols Continued

This is the symbol for the shuttle valve. The olsleuttle valves will
have a symbol that is drawn slightly different they perform the
same basic function. The shuttle valve will shifthnapproximately
800 psi from the pump.

This symbol indicates a spring is used to moveleevar switch. For a
relief valve, shuttle valve or pressure switcliakes a set amount of
pressure to get the valve/switch to move. Withvalealve or solenoid
valve the spring moves the valve back to it's ndlyrf@ff” position.

This is the symbol for a jack actuator. The rodhef actuator has to be
fully extended before the sequence valve in theaot can open. The
“pump and jack” labeling is not on the schematic.

This symbol indicates a lever control with a detdittis would be for
the “Store” levers on a Joystick valve or the cohlgvers on a 4 lever
100/110 system valve.

This is the symbol for a manual lever controlletvgaThis shows the
valve is normally closed when the lever is in tekaxed position. Fluid
cannot flow through the valve.

This symbol indicates the electric coil that isdise activate a solenoid
valve.

This is the symbol for an electric solenoid valVhis shows the valve
is normally closed when the power is off. Fluid wanflow through the
valve.
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5-3 SCHEMATIC READING EXERCISES

For the following exercises we will work with actisghematics that are available in owner’'s manueafsir
manuals and are also in a section of the HWH wtebdgidicated specifically to schematics; hydrauwalic,
and electrical. This section is simply called “Stlatics and Flow Diagrams” and is in the “Technical
Information” section of the HWH web site.

For these exercises, we will state a specific spmpiThen we will first use the appropriate schemaiid
highlight the flow or pressurized areas for therectr operation of the function. Then we will use game
schematic and highlight what would be happeningpigse the symptom. In both schematics we will redra
the components showing the symbols changed to gtwaperation of the components, correct or in@brre

Note: These schematics are drawn slightly diffetean the actual schematics to allow them to fithen
page.

The two schematics we will be working with aretfif$slYDRAULIC SCHEMATIC DIAGRAM—BI-
AXIS LEVELING WITH STRAIGHT-ACTING JACKS—625 SERIESpage number MP65.306C and
second, “HYDRAULIC SCHEMATIC DIAGRAM—200/210/225 $HES JOY STICK BI-AXIS
LEVELING SYSTEM—WITH KICK-DOWN JACKS” page number M65.601C.

re--- " 1 RELIEF VALVE
3500 P.S.1.

|

|

5-3.1 EXERCISE NO. 1

We are working on a 625 computerized 2\ | 12 VOLT D.C. L EVELING SYSTEM
leveling system. The system is being T SOLENOID MANIFOLD
operated with the manual up and dOWrReTURN—={  pressure = | f ASSEMBLY
arrows on the touch panel. Three of the ——-- -1~~~ f===t=g -~ -oo-———7 - :
jacks will extend to the ground and lift | -H SWITCH |
the vehicle. The right front jack will not | mﬁ _f_! RESSUNLIRETURN 50PSI !
move at all when the front or right side | ["™X=FH |~ siorrie vawve \%__‘ I
up arrow is pushed. While pushing the | 800 PSI TO SHIFT ] T I
front Up arrOW, the pump runs bUt Seerr:nSCHECK SOL.VALVE SOL.VALVE SOL.VALVE |SOL.VALVE - i
to run under a load, the left front jack is! vave LR LF RF RR |
fully extended and the right front jack ! INNER == o ELﬂ o) Eﬂ T !
will not move. : g ?‘ !
| CHECK || || |
| VALVE |
If the system was working properly, thei OUTER 7*? w ‘f ‘f ‘f i

schematic could be drawn like this: gy O SO B 4

1]

LEFT FRONT RIGHT FRONT
LEFT REAR Flgure 39 RIGHT REAR

*JACK
PRESSURE
SWITCH

As you can see the parts needed to make the sygbekrcorrectly when the front up arrow is pusheel thie
pump, the shuttle valve, the inner check valves rigjht front and left front solenoid valves, theshs and
the jacks themselves. The hoses would also indluelaose ends and the fittings in the manifoldhok |
cylinder.
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By using the schematics you can see the pump arttlestialve are common to all the jacks so if i |
front will extend, the pump and shuttle valve aradtioning at least good enough that the righttfiack
should be able to extend also. The componenththat to be considered are the right front inneckhe
valve, the right front solenoid valve, the hose #ttishgs to the right front jack and the right figjack itself.
| have circled these parts.

RELIEF VALVE

3500 P.S.l.

|

|

|

| ﬁ%gkﬁﬁg' LEVELING SYSTEM

SOLENOID MANIFOLD

| POWER UNIT ASSEMBLY
RETURN—=  pRESSURE—={! f
r__l_________________J_ _____________________________ !

*3000 PSI
- = SWITCH
- L ——_ 1
— ] 50 PSI
M,JH } I PRESSURE/RETURN SWITCH X

__|~— SHUTTLE VALVE

T

800 PSI TO SHIFT ! {]—W |

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| ==,
| CHECK SOL.VALVE | SOL.VALVE SOL.VALVE |SOL.VALVE |
| VALVE LR LF RF RR |
| INNER —f-=0n O O :
| o [A l
| |
| CHECK = ) |
| VALVE H ' |
| OUTER f*ftf ? KIx <‘> I
| |
| |
- - ALl __ _

*JACK

PRESSURE < —

SWITCH

LEFT FRONT  RIGHT FRONT
| FFT RFAR Flgure 40 RIGHT RFAR

The diagnostics is fairly simple. The idea is tionghate as many possibilities as you can as easilyou
can. The easiest test to do first would be to dpenight front valve manually with the manual ese t-
handle or nut and try to extend the front jadkss important to make sure the manual release kandle
or nut is opened the appropriate number of turns toassure the valve should actually be opeif.the
right front jack extends, this eliminates the inokeck valve, hose and fittings, the jack and tleemanical
operation of the solenoid valve. The problem iglkaatrical issue with the valve or the control gitdor the
valve. (We will discuss electrical diagnostics IARIC ELECTRICAL.) If the jack does not extend, we
haven't really eliminated anything and will neecctimtinue with more tests. Swapping the hoseshier t
right and left front jacks at the manifold will take hose and jack. We know the left front worksperly so
if the hoses are swapped and the right front jamk extends, we know the hose and jack are ok. The
problem is going to be the inner check valve oesoid valve. If the jack does not extend, leavehibses
swapped and remove the hose from the jack. Rupuh® (put the hose in some type of container so you
don’t create a large mess). If fluid flows from these, the jack or jack fitting is the problemndf fluid
flows from the hose, the hose has some type okblge such as a kinkemember, no matter the
outcome of this test, swap the hoses back to thariginal position when the tests are complete.
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If the jack extended with the hoses swapped, parto the inner check valve or solenoid valve, et
likely problem is the solenoid valve. The only testthe check valve would be to remove the solénoi
valve, cover the solenoid valve port with a rag aedy briefly run the pump. The check valve shquig
out into the solenoid valve port. If the check atloes not pop out, it is jammed. The manifold mesd to
be replaced. HWH should be contacted if this isptedlem. If the check valve pops out, the manifdtthg
should be checked to make sure it is not pluggeakevsure the check valve is located before comtgiudn
a new system, it has happened that a fitting, esibhean angle fitting is not drilled through. e check
valve is not jammed and the manifold fitting is phigged, the solenoid valve is at fault and wéed to be
replacedThe important thing to remember isnever assume something is ok just because it mag be
rare problem.

5-3.2 EXERCISE NO. 2

We are again working on a 625 computerized levediygiem. This time the problem is with the leftrrea
jack. This is a 12000 pound capacity, straightraciack. The temperature is above Fahrenheit at night
and warmer during the daytime. When storing thkgathis jack consistently takes over 8 minutesttoe
when timed with a watch. The other 3 jacks are detely retracted in less than 1 minute every ti@ely
the left rear is ever slow. The jacks all haveribes tapered springs. The jacks are clean and tirggsphave
good tension when completely retracted. The jackifola does not have velocity valves.

If the system is working properly, the schematialddoe drawn like this. Possible issues are citcled

r-- - -0 "1 RELIEF VALVE

/Iﬁ 3500 P.S.I.
I

|
| ﬁ(\égﬂjag LEVELING SYSTEM
SOLENOID MANIFOLD

: POWER UNIT ASSEMBLY
e o pressE Sl YA 7
| *3000 PSI |
I - l—— SWITCH I
o :
| ! 50 PSI |
| I JWJ ”‘T I- I PRESSURE/RETURN SWITCH |
| [ ~ _ |~=— SHUTTLE VALVE X _ |
: 800 PSI TO SHIFT ! mw | :
| ]
| CHECK SOL.VALVE | SOL.VALVE SOL.VALVE |SOL.VALVE |
| VALVE LR LF RF RR I
| INNER — =0~ O O O :
I A LA I |
| i i i i |
| CHECK |
| VALVE |
| OUTER /N |
| Q. by by 7 |
L - - _ -4 __ - __ 4 ________+_____ J
N

*JACK

PRESSURE

SWITCH

LEFT FRONT  RIGHT FRONT
LEFT REAR RIGHT REAR

Figure 41
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The parts involved with jacks retracting are thekgathemselves (this includes the springs), hosds a
fittings, the solenoid valves, the outer check galwhe shuttle valve and the reservoir which uetuthe
breather cap. You will note | listed the parts rdey starting from one end of the system. In thse;
redrawing the schematic would not be of much helgabse none of the parts are totally jammed, closed
blocked. The idea of using a schematic for thidbam is that it shows us exactly which parts caiddse
the problem. Remember, the jack does retractsitgoes it very slowly. If the jack is retractirtige fluid

has to be going somewhere. This is the type oflprolthat if you do not pay attention to all thetpayou
can really chase your tail if a less obvious probls the cause.

As in exercise no. 1, eliminate the easiest thfitfgs The shuttle valve is common to all the jasksif the
shuttle valve was causing the restriction, therretiow to the tank would be restricted for all flaeks and
they would all be slow to retract. The reservoid &neather cap are also common to all the jackbelf
breather cap is plugged completely or partiallythesfluid returns to the tank a back pressure bulld up
and cause the retraction of the jacks to slow dd®amember, air can be compressed. In this case some
jacks may still retract at a normal speed. Whilgauld be odd for the same jack to be continudiéy t
slowest jack to retract, due to all the factordudmg hose routings, hose lengths and the marwiagt of
the jacks, the left rear jack may always be thevegs, even with no problems. The diagnostics of the
breather cap is simple, remove the breather caje\e jacks are retracting and if the left reakjaow
retracts at a normal speed, replace the breatper ca

The rest of the diagnostics are a matter of sirtgdes to eliminate possible problems. Several ®f th
following tests will make quite a mess so be pregdor some clean up. Start at the jack. Removéadise
from the jack. If the jack retracts at a normalespehe jack is not the problem. Reattach the hedend the
jack and remove the hose at the manifold. Agaitheafjack retracts at a normal speed, the hosatis n
restricted. Reattach the hose and extend the gaik.arhe only two things left are the solenoidveahnd
the outer check valve. The outer check valves asdyeremoved by removing the 5/8 inch cap on tbihe
leveling manifold. There is one for each solenat/e. Make sure the solenoid valve is closed before
removing the check valve cap. Take the cap offionee the check valve and replace the cap. If ttle jaw
retracts at a normal speed, the check valve iprihielem. If the jack is still slow, the solenoidwais the
issue.

5-3.3 EXERCISE NO. 3

This problem is on a Joystick leveling system (220/225 series) with 6000 pound kick-down jackghat
front and 9000 pound kick-down jacks at the reahefvehicle. The left rear jack will not kick dowmthe
vertical position. The other three jacks will kidkwn, extend to the ground and lift the vehicle.

The proper way to operate the joystick system wheting the jacks in the vertical position is tovedhe
jack control lever to either the front positionkick the front two jacks down or the rear posittorkick the
rear jacks down. Which is done first does not nnaités possible that one jack can kick verticatlaxtend
to the ground before the other jack kicks vertiddlis is due to any number of things such as mawifiaag
tolerances, the jack springs, hose lengths, but hkedy the actuators are slightly different. Tlgsnot
considered a problem unless the jack that has #idk&n continues to lift the vehicle without théet jack
kicking vertical.

The schematic only shows the hydraulic parts osgstem, not the mechanical. As before, the schiemat
will help you isolate the problem. It may be neegggo inspect the mechanical features of the syste
perform a complete diagnostics. In this systemydiae jacks are 9000 pound jacks. The actuatopusties
against a roller bearing. There is a mechanic@ &idkeep the jack from swinging up to far. Thekjabould
be free to pivot on the pivot bolt assembly. Hamgting could be an issue especially on a new ilagiah.
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The following schematic is drawn showing the positof parts if the system was working properly. stalge
issues are circled.
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Figure 42
The schematic shows us the fluid level, left rederd (raise) valve, the left rear check valve,ibse and
fitting connections and the left rear actuator ddug an issue. The other components that are néedeake
the jack function are the pump and the left reraot valve. The pump is common to all the jacks awould
cause a problem with the other jacks if it wasfonattioning properly. The schematic shows us aydek
rear retract valve could allow fluid to bleed backhe pump. This would cause low pressure anddcoul
effect the left rear jack but the low pressure wliaalko effect the right rear jack. So we can elaterthe left
rear retract valve because the right rear jaclanstioning properly. Low fluid could be an issuat this
would probably see different jacks not functionpgedy at different times. Even so, never assume the
unlikely problems are ok. Check the fluid levelpitly takes a minute.

That leaves us with the extend valve or check vahehose or fittings and the actuator. Rementher,
schematic does not show us the mechanical pattegack, so check them first. This will be theiesis
because it is just a visual check of the jacks Hlso the least messy and is very often the pmol@heck the
roller bearing. If it is frozen and will not turthis will keep the jack from kicking vertical. Pule jack to
the vertical position to make sure the pivot asdgnsinot binding or frozen uBe very careful when you
release the jack, it will swing up very quickly.Make sure the jack stop is in place and that tble s a
slight downward tilt. If the jack has no tilt ortited upwards, the actuator will not be able ickikhe jack
vertical. In fact, the actuator rod may be jammedap of the roller bearing if the jack has an upvat.
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If the mechanical parts or ok, it's time to chelok tiydraulics. This can be the messy part. Renfwéadse
from the valve fitting. Pull the jack control levier the rear position. If no fluid comes from tli#irig or the
flow is very restricted, the extend or check vabséhe problem. The nice thing here is we don’taee just
a check valve or an extend valve on a Joysticknalslse When there is a problem inside a joystickveathe
complete assembly is replaced. So it doesn’t matiéch is the problem, replace the complete assgmbl
Although the static theory of fluid would say tlaek should kick down if fluid is getting to the aator
because the pressure should be there; if thefrighit jack is moving, there might not be enoughsptee to
kick the jack vertical until the right front jackops moving. Anyway, with the hose removed from the
fitting, there should be a healthy stream of floaning from the fitting when the pump is runningldhe
left rear extend valve is open. If there is a hgaltow of fluid from the fitting, the check vahand the
extend valve are ok. Reattach the hose to the Viiligy and remove the hose from the actuatoinfitt Pull
the jack control lever to the rear position. Ifildoes not flow or is very restricted, the problisnthe hose.
If there is a healthy flow of fluid from the hosbe problem is the actuator.

These three exercises should hopefully show youtoavge a schematic to help diagnose problems. The
only way to really become proficient with schemsii to practice. | will list some more problematthare
commonly dealt with at HWH technical service. Tlaeg problems that can be diagnosed completely with
the use of the schematics, at least isolating tblel@m to a particular component. Here are somel goles

to follow when reading schematics.

1. Mechanical parts such as springs, rollers and stopsot shown in the schematic.

2. The actual hose ends and fitting connections arshmmwn in the schematic.

3. Take your time and follow lines carefully. The wdéigh lighters is helpful.

4. Refer to the glossary of symbols when necessaryt gaess.

5. Schematics are drawn with parts in the normally rdt in use, position.

6. List ALL the possible problem parts in order. Sfanin one end or the other.

7. If a path separates into two or more paths, lisbraler of parts for each path.

8. When you start to eliminate things, start from end of the list never the middle of the list.
9. Eliminate least likely or easiest to diagnose phirss.

10.Never assume unlikely problems are ok.

The following problems are covered with the santeestatics used for the above three exercises. Use
schematics MP65.306C (Joystick system) and MP6&G625 system) to list as many problem parts as you
can and how you might diagnose the problem. Dowhtba testand put your answers for problems 1, 2 and
3 at the end of the test. Send your workdbool@hwh.comYour papers will be reviewed and any
corrections or suggestions will be added and retitn you. On the “Subject” line for your email tedhat

this is Test for Lesson 8 from the HWH online sdhoo

Problem 1:  This is a 625 leveling system withight-acting jacks and no rooms. When manualrupaa
buttons (jack extend buttons) are pushed, the puimg but the jacks extend slowly and will not fife
vehicle. This happens no matter what up arrow butigushed. The correct jacks are extending wihen t
buttons are pushed.

Problem 2:  This is a Joystick leveling system viitk-down jacks and no rooms. When the jack control
lever is moved to “FRONT RAISE”, neither jack whlick vertical. The pump seems to be freewheeling.
When the lever is moved to “REAR RAISE”, the rearks kick down normally and the pump sounds
normal.

Problem 3:  This is a 625 leveling system with giniacting jacks and no rooms. The jacks are exgnd

to the ground, lifting the vehicle. None of thekaavill retract either with the manual down arrouttons
(jack retract button) or the “STORE” button.
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HYDRAULIC SCHEMATIC DIAGRAM
BI-AXIS LEVELING WITH STRAIGHT-ACTING JACKS
625 OR 625S SERIES
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NOTE: 50 PSI PRESSURE SWITCH
MAY NOT BE USED ON ALL 625 MANIFOLDS.
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MP65.601C

*USED ON AUTOMATIC SYSTEMS ONLY
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HYDRAULIC SCHEMATIC DIAGRAM
200/210/225 SERIES JOY STICK BI-AXIS LEVELING SYSTEM
WITH KICK-DOWN JACKS
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