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INTRODUCTION

This service manual is written to give a competent mechanic a better
understanding of how the Hy~fi works. If he does not have this knowledge
the Hy-fi remains a mystery and much time and effort can be wasted in
attermpting to correct a minor fault,
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DESCRIPTION :

The design of the McConnel hydraulic fidelity control valve, or as it is
commonly called the 'Hy=~fi' is a complete departure from the conventional
type of control valve found on most hydraulic equipment. Selective assembly
of spindles, tolerance fitted to finely honed and polished bores are dispensed
with in the Hy-fi control valve,

The Hy—fi consists of a multi—-passage drilled and tapped aluminium alloy
block inta which capsule~type cormponents are assembled., There is no
metal to metal contact of moving parts within the block itself so the
problem of wear is largely confined to the replaceable capsules, These
capsules consist of different code lettered check valves and locked line
relief valves which have their rated pressure stamped on them, Other
‘capsule~type components are the main relief valve similarly stamped,
the cut-off valve and the spindle and bobbin assemblies.

Several variations of the Hy-fi are to be found coperating on a wide range
of McConnel eqguipment, Basically all Hy—-fi's are similary they utilize
the sarme parts which are interchangeable from one control box toanother,

The models of Hy—fi vary according to the application, The check valves
and relief valve settings are altered to suit requirements, Obviously the
lowering action of a fork lift must be very different to the gquite fast
dropping action required on the main arm when digging a trench.

Both two lever and three lever models are available giving a control to

either four or five double—acting ram circuits respectively,

All models of the Hy-fi are parallel circuit open-centre valves, Where
an 'open or closed centre' system is required then a simple fiip~lever
mounted on the side of the Hy—fi is incorporated.

FAIL SAFE

All Hy-fi's have the built—in feature of FAIL~-SAFE, where in the absence
of -an oil supply when the hydraulic pump is not operating the machine will
not move if the operating tevers are accidentally touched.

SERVICING

Much effort has gone into the dasign of the Hy-fi so that it can be serviced
or even completely overhauled without removing the unit from the machine
and without even disconnecting a hose except possibly the low pressure
return hose. Unlike the valves in an internal combustion engine, the Hy~fi
spindles can be removed and replaced in alternative sections, Check \}alv@s,
relief valves, actuators are also interchangeable.

The Hy-fi can be serviced with a minimum of special tools and remarkably,
no feeler gauges or measuring instruments are needed. The only measurement

required is an approximate one; about the folded thickness of a cigarette
pack.

LEVER GEOMETRY

T'he geometry of the operating levers and rockers make it possible to
operate all services simultaneously while making it impossible to pr*essumze
both sides of ohe service at the same time,



NOTE: This drawing has been
stretched to show detail.
Actual position of check valves
- is shown by dotted outline.
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.HOW IT WORKS »

OPEN CIRCUIT

With the hydraulic pump operating a‘hd all levers and spindles in the neutratl
position oil is supplied through gallery A and passes through drilled cross
passages B and C. Passage C is the high pressure gallery which feeds all
the spindles, Gailery D which is connected to C via B is also a high pressure
gallery through which the oil will flow past the main relief valve onlywhen
the systems rated pressure is exceeded. Oil passes through the side gallery
B, down past the open seat of the cut—off valve to the low pressure return
gallery E, through and around the lower section of the main relief valve and
cut of the return connection through the filter and back into the oll reservoir,

CLOSED CIRCUIT

Any movement of a control lever to depress a spindle automatically y
operates the cut-off valve which stops ail oil from entering gallery

E and returning to the reservoir. As the pump continues to deliver

oil into the Hy~fi but it cannot return, pressure builds up within the

high pressure gallery C. Movement of a control lever however

has also depressed a spindle allowing oil to flow to a ram,
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CUT-0OFF VALVE

The cut-off valve is situated in the top of the control block to the
right side of the operator and is seen as a projecting needle held
in place by an allen—-headed tappet screw located in a cross bar.
The needle passes through a brass bobbin and its fluted end rests

within a hollow centred cartridge. The cartridge is seated to the
low pressure gallery E. A split ring around the cartridge allows

free movement of the cartridge within the bore without creating
pressure inbalance between the top and lower sections of the bore,

—

When oil is flowing through the Hy-Fi on
'"Open' circuit, thecartridge is lifted off
its seat thus lifting the needle against the
tappet screw, Oil is allowed to flow down
past the needle flutes and through the hollow
cartridge centre as wellas around the

cartridge and past the open seat,

When the circuit is 'Closed', the tappet
screw pushes the needle down, forcing
the cartridge onto its seat before its
fluted end of the needle overcomes the
tension of the return spring within the
cartridge. The fluted end of the needle
then disappears inside the cartridge so
cutting off the oil flowing by the flutes .
This action although happening very

quicklyis intwo stages and progressive,

Cut off is now complete.
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SPINDUE OPERATION

Spindles are held in position by brass
bobbins which are securedinthe alloy
block by a snap ring. The lower side
of the spindle is supportad by the cup i
seal. The spindle is ineffect suspended = PRESSURE il
within the block. Rocker movement GALLERY N
depresses the spindle allowing its
tapered shank to enter the cup seal. , ;
At the same time the bottorm of the PRESSURE
spindle enters a ring seal and blocks off CHAMBER
the passage to the return gallery, 0Oil
is nhow free to flow past the open cup
seal into the pressure chamber area, ,
A return spring neutralizes the spindle RETURN

; GALLERY
when the lever is released,

. CHECK VALVES

On most types of valve where the lowering of a fully loaded bucket is
controlled by the actual opening of a spindle some form of lockoutor
check wvalve is often emploved. Inertia and acceleration of a heavily
loaded bucket can automatically push the lockout wide open which in
turncauses cavitation on the delivery side, the check valve to close,
arresting the weight suddenly, hence, lowering in a jerky movement,

Cavitation is caused by inertia and
acceleration of the load which in
turn causes the ram piston to move
at such a speed thatthe oil delivery
from the pump cannot keep up with
it. Asa result a vacuum or sudden
pressure dropwould allow the check
valve to close when not required,
On the Hy-Ficontrol valve the speed
of check valve opening and closure
is governed by the close fit of the
check wvalve needle in a blind hole
inthe base of the check valve, this
acts as a damper or 'dashpot' to
control its movements., Some types
of check valve have an additional
piston damper.

When a check valve is working correctly, there should be a few inches

of further movement of the arm after the operating lever is released.

On a cold morning for example a loaded bucket will probably drop 12
inches or more before coming to rest when the main arm is being lowered.
This is because the cold 0il is thicker and so takes a longer time to fill

the dash-pot.
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OPEN CLOSED

Check Valve Operation

0il entering the pressure chamber builds up pressure against the check valve
piston which opens against the resistance of a spring loaded needle, The speed
at which the piston opens accelerating the oil through the check valve and out
to the work port is governed by the 'dash pot' action of the needle shank which
is located in a blind hole in the bottom of the check valve body. The needle
shank and blind hole have a tolerance build of .0005". The looser fit giving

a quicker piston movement., Additionally some types of check valve are fitted
with damper sleeves,

6. LOCKED LINE RELIEF VALVES

Each circuit except the bucket section is provided with locked line relief
valves and their action is to prevent overload and damage to the machine.
For example picking up a heavy load at near reach and discharging at far
reach at 90° to the machine could cause the tractor to tip over,

The valve in the form of a cartridge is
fitted into the lower orifice of the alloy
block and is pre—set to dump oil at
excessive locked line pressures
through the body of the valve back into
the low pressure return ga[ler‘y._

The pressure se‘ctmg of the cartridge

is stamped onits casing. The noughts

are omitted. The cartridge is held in

place by a light spring and its seat

rests against a nylon seal.

a) Bucket circuit
Excessive locked line pressures
cannot be generated within the
bucket circuit in which case valve
blanks are fitted instead. The nyleon
seals and light pressure springs are
still required.




by Slew or Swing Circuit ~ Cross Port Relieﬁ

Applicable to the slew or swing circuit only. Employs the same
cartridge as the other circuits protecting the system against
overload eg. bringing a loaded bucket to rest, The relief cartridge
passes excess oil through its body and discharges it directly
across to the opposite relief valve which lifts completely off its
seat and allows the oil to enter the work port of the oppositeram.,
As the slewing circuit uses two single acting rams of the same
capacity, exactly the same quantity of oil discharged from one
ram enters the other. This ensures that no cavitation and
resultant sloppiness occurs in the slewing mechanism,

There are three important points to note about the slew sections:—

1/ There are no nylon seals in the work ports,
2/ Heavier springs are fitted to hold the cartridge against itsseat.

3/ The low pressure return gallery which is drilled from the supply
and return end of the block, stops short of the slew section,
therefore it is not possible to adapt the hose layout to the

operator's personal preference e.g. operating the slew section
with right hand lever, '

ACTUATORS

These are two pairs of shouldered pistons in each circuit that shuttlie
between the check valve needles . Their function is to open the check
valve on the unpressured side of the ram allowing the oil to return via
the open lower spindle seal to the return gallery.

Oil pressure building up in the pressure chamber forces the two pairs
of pistons across the block. The larger diameter piston moves slightly
before the smaller one because of its larger surface area. This staggered
movement is called a two-stage action, It eliminates hammering and gives
a progressive response. Being of unequal length, the smaller pistons
travel farther than the larger ones, to engage with the projecting needle
of the opposite check valve, forcing the needle back into its 'dash pot'.
The check wvalve piston is now free to move back from its seat, allowing
the oil to flow through it.

Restoring the spindle te neutral collapses pressure within the chamber
and the check valve needle return spring recloses the check valve.




8.

MAIN RELIEF VALVE
The main relief valve is a pre~-set cartridge
located adjacent to the low pressure gallery
and is held in place by the oil return connection,
The valve only comes inte operation when the
pressure in the high pressure gallery exceeds
its rated pre-set pressure, A needle is held
againstits seat by spring tension obtained by
a sieevenut, After calibration the sleeve nut
is crushed by anindentto lock the threads.
Early model relief valves employed Loctite
to secure the threads.
The pressure setting of the valve is stamped
upon the sleeve nut as followg:=~
2 = 2000 psi
21 = 2100 psi
225 = 2250 psi
25 = 2500 psi

Main Relief VValve operation

When the pressure within the Hy~fi
reaches the relief valve setting, the
fluted needle overcomes spring
pressure, moves off its seatand allows
oil to escape through the body of the
valve to the return port.

R LT
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8. OPEN/CILOSED CENTRE SYSTEMS

This function is required if the Hy-Fi
is being operated by a tractor witha
closed centre hydraulic system, The
flip leverwhich operatesa cam closes
the cut—off valve and atlows the press-
ure to rise within the block when the
levers are in neutral. This condition
is alsonecessary if a linkage mounted
machine is being operated by an integral
tractor pumpwhere there is no means
of diverting oil from external services
supply. On some tractors eg. Massey
Ferguson; the linkage isolation valve
diverts the oil from the linkage lift
cylinder. It does not isolate external
services, Thusitisnecessarytoclose
off the Hy=F1i to stop the oil returning
to reservoir. Pressurecan now build
up in the tractors lift cylinder for the
machine to be raised on the tractor's
linkage.

It is essential that the open centre condition is restored after the machine is
lowered to the ground and before work is resumed, otherwise severe over-
heating of the oil will result,

NOTE Care must be taken when removing the rocker assembly not
to lose the spring and ball retained beneath the cam end cap.

10



SERVICING THE HY-FI *

Before attempting to service or dismantie the Hy-F1i, the whole machine
should be placed in a position where dust and dirt cannot be blown into it.
The exterior of the unit should be cleaned off and the top of the block should
be thoroughly cleaned after removing the rocker assembtly if work is to be
carried out on the spindles or cut-off valve. ‘

NOTE: It should not be necessary to remove the Hy-Fi from the machine,
therefore do not disconnect any high pressure noses,

1. Operating levers & rocker assembly

a) Handles If it is ever necessary lo
replace the plastic handles they can be
removed from the levers by carefully
cutting away the identification rings to
reveal the retaining roll pin. New rings
can be assembled more easily in the
groove if they are immersed in warm
water first.

b) Rockers These can gradually wear
down to give a sloppy movement on the
handles. They can eventually become
so badly worn that the spindles are not
fully depressed ie. givinga slow machine
movement. When renewing rockers, also
examine the tops of the spindles for rough—
ness and burrs and smooth off as necess-
ary . Apply a coating of grease to the under-
side of the rockers and renew the grease
during routine servicing.

Theballend of the rocker can be located
in either end for left or right hand
application.

Wornn Rocker

c) Protective boots

The Hy—-F1i should not be allowed to continue in service with the rubber boots
cracked or perished. Water and grit settling on the rocker mechanism can
cause rapid wear and also affect the spindle tops and cut-off needle,

2. Cut-off Valve

Remove lever and rocker assembly complete, Withdraw the cut-off needle.

Lowmsenand remove the ring nut and remove the brass bobbin by grasping with

a pair of needle nose pliers., Do not place the pliers inside the bobbin., The

cut-off cartridge can now be removed by pushing a sliver of hard wood into
_the hollow centre and lifting it out complete.

There are four problems associated with the' cut=6ff valvé.

a) 1) Sticking cut—-off needle This gives a continual closed circuit condition -
with constant operation of the main relief valve. 3Symptoms are:—
Oil gets very hot, Tractor engine appears to be labouring when both
levers in neutral — striking the handles a glancing blow can sometimes
restore open circuit,
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b)

c)

~up through it.

Examine the cut-off needle closely for signs of erosion especially in the
areawhere the needle enters the brass bobbin, After a period of work rapid
cooling off can form condensaticn droplets on the needle shank underthe
metal shroud, If the machine is standing for a period before further usethe
needle can remain in the down position. L.ight lapping of the needle is
permittedwith crocus cloth or a fine grade (400) vehicle body repair paper.

Sticking cut-off cartridge

It is possible for the cartridge to jam
itself in the bore. The condition can
be relieved by filing a light chamfer
around the top outer edge of the caprt—-
ridge. Do not substitute an 'O! ringin
place of the split ring around the
cartridge.

Collapsed needle return spring

Symptom is Hy=~F1ioncontinual open circuit
therefore no response when levers are
operated . Theneedle will rermain down and
will be seen as an excessive gap at the
tappet screw.

NOTE: Donot confuse with a sticking needle
which will also give an excessive gap, but
the control box will be on closed circuit,

C((® Qum 0C®

The cartridge must be replaced as acomplete P,
assembly - Although it can be dismantlad
the small components are not supplied

separately,

Oil leaks

Usually caused by withdrawing the needle for , )
examination and then replacing it down’ 0 RING

through the brass bobbin, There is a small
'O ring inside the bobbin which can be easily
damaged by the needle flutes. If the needle
is withdrawn, then the bobbin has to be
removed so that the needle can be passed

12



d) Cut—off Valve Seat

A plastic seal is located beneath the
cartridge and is a push fit in the
bottom of the bore. Occasionally the
sealhas been lifted by the flow of oil
passing over it and the cartridge
thammering' downhas knocked it out
of shape, It is then washed out and
can sometimes be found trapped
against the side of the main relief
valve. Seal failure of this nature
happens very suddenly and is recog-
nised by the Hy—-Fi remaining in'open'
circuit and a tappet adjustment gap
of approx 5/32". This measurement
is made up by the 1/32" permitted
clearance plus the approximate 1/8"
thickness of the seal.

Check the serial number of the Hy-Fi
block.

February 1973 (2/4S model 44KD29)
(3/5S model 0BKL91)

PLASTIC J
From these serial numbers and date SEAL
the seal has been omitted and the

cartridge seabsdirectly in the block.

SEAT FORMING TOOL

A seat forming tool part number 80 04 268 should be used if the Hy-Fi is
being converted. The tool which is a close fit in the bore impact forms a
seat in the alloy metal by striking the end a moderate blow with a hammer,

When reassembling the valve in the block, the gland nut should be screwed

down until it is just flush with the surface of the block and then secured with
a light centre punch mark against the slot.

13



3. SPINDLE ASSEMBLY

a) To remove spindle, press the brass bobbin down with the tool provided.
The cut away portion of the bobbin depressor should be adjacent to the
snapring lugs. This allows a pair of shap ring pliers to grasp and with-
draw the snapring.
l.ightly tap the top of the spindle, The spring will cause the bobbin to
rise in the block until its '0' ring reaches the snap ring groove,

Place a hammer handle flat across the top of the block to act as a

fulcrum, Firmly grasp the top of the spindle (the top section has a

reduced diameter and has a rougher finish for this purpose) and with

a leverage against the hammer handle withdraw spindle and bobbin assembly.
The conical spring , cupseal, backing washer and lower spindle seal can
now be removed,

b) Snapring groove

Clean and closely examine the condition of the snap ring groove in the
block, If the groove is so badly mutilated that it fails to hold the snap
ring when the control unit is under pressure then the block is scrap.

Although it may be possible for a local machine shop to effect a repair,
F.W.McConnel Ltd. can only supply a replacement block for the transfer
of parts,

It is most advisable to renew the snap mngswhenev@r‘ repairs are carried

out to the spindle assembly.
Snap Ring"‘—’@ '

c) Spindle

Examine the spindle especially in
the area of the circlip., Scrap the

" spindle if the circlip groove is
damaged, A steelwasherwas added
beneath the circlip after January
1973. Hy-~fi Serial No,44KD0O8 &
O6KL20. Wear on the spindle area
where it passes through the bobbin
is usually caused By an
accumulation of grit which can
quickly affect the internal '0' ring
to give oil leakage at that point,

. Ring

. Circlip m@

Note;

In an emergency the circlip retaining
the rocker pivot is the same as the
spindie circlip,

U,

Cup Sea[ Mgy’

Backing Washer w@

dy Spindle bobbin

The brass bobbinhas a steppedinner
bore which allows the spindle a
moderate amount of misalignment
without sticking, If a sticking SnapRing
spindle occurs, remove  the -Pliers o -
complete assembly and transfer it
to an alternative section., If the
trouble now occurs in the previously

(¢

_Steel Washei vy

(q

trouble free section then the brass q Lower Splndle ,vw
bobbin is at fault and should be ' Seal

replaced, I !
14 -



e) Cup Seal

After a long period of service, if the control boxis being overhauled it
is good practice to renew all the cup seals,

The symptom of a cracked or broken cup seal is that it's the

only. service that continues to work This condition can be further
verified by continuing to hold that service until the main relief

valve blows, while at the same time, any service on the other

iever becomes operational,

Note:
(1) If two or more cup seals are damaged, oil will always escape
through the damaged seal that is not being operated!

(2) A cracked seal is often capable of withstanding pressures up to
1800 psi or more, Hence a low reading on a pressure gauge will
jump Jp to full systems rated pressure when the faulty circuit is
operated,

) Lower Spindle Seal

Seal failure here is recognised by the one service that fails to work ,
Seal failure is not common and is more likely to be rubbish trapped by
the spindle due to a ram seal breaking up etc. When replacing this
bottom seal ensure its located the right way up with the chamfer
uppermost, It is a light push fit in the lower bore.

CHECK VALVES

Before carrying out any work on the check valves, ensure the machine

is lowered to the ground. To ascertain whether a check valve is at fault it
should be removed and exchanged in the block for another of the same
category, Check valve types 'E' and D' can be interchanged for test
purposes only, If the problem is cured but reappears on the alternative
circuit then the check valve is faulty,

Use a 1.1/8" AF thinwall socket and unscrew the check valve slowly.
Any locked line pressure within the work port must be allowed to escape,
This locked line pressure can sometimes cause the check valve to come
apart as it is being unscrewed from the block. The end cap of the check
valve is a light press fit into the body and can be opened with a light tap
on the back of an old knife blade or ground hacksaw blade in the joint.

Clean and examine all the components
particularly the needle seating in the
piston and the needle shank, If any part
requires replacing, then the check
valve should be replaced complete,
The Finely matched components of a
check valve are not supplied separately,
The internal construction of the check b ‘
valves vary considerably. The hole %
size in the piston, the needle nose, a

damper sleeve and whether or not a Damper Sleeve *

starwasher or flat washer is fitted is (
dependent on the work ithas to perform. ‘ . _ @

15



Assemble the check valve completely
making sure that the needle can be
depressed in the body and secure the
end cap hy a light tap with a piece of

hard wood, It should be noted that the ' ‘ - Flat Washer
face of the end cap is a seal that seats
against a shoulder within the block,
Check wvalves should be tightened to

approx. 70 ft lbs torque. _ ( "

LOCKED LINE RELIEF VALVES

All locked line relief cartridges are the same but they are set at different
pressure ratings which are stamped on the barrel. Four settings are
currently used and are identified thus:~

25 = 2500 pst

3 = 8000 psi '_.‘P*

4 = 4000 psi | \{@

5 = 5000 psi - 6%
After calibration, the adjusting screw
thread is crushed by an indent in the
recessed portion of the barrel, Earlier <\
type relief valves were centre—popped (
around the adiusting screw shoulder, ' y

No attempt should be made to alter the @
calibration of the valve. '

If the ball is being held off its seat by dirt it is sometimes possible to clear
the obstruction. Place a small piece of hard rod against the ball and gripthe
assembly in the edge of a vice, Compress the spring slightly and apply the
nozzle of a compressed air line against the open end of the valve, Alternatively,
the hexagon headed seat can be unscrewed to dismantle the valve. Reassemble
the hexagon screw threads with 'Loctite!,

The relief valve seats against a plastic seal which is a light push fit in the
work port,

Slew Section

The slew or swing circuit relief valves which do not return the oil to the
low pressure gallery do not have plastic seals, also, the retaining springs
are of heavier gauge than the springs holding the other valves. When
operating correctly the slew circuit relief valves make a squealing sound
when the arm is moving at full speed and the operating lever is released.

If the seat of the valve in the allby block is scratched or damaged, leakage
will occur. The seat can be reformed by using an impact forming tool

part number 80 04 285, Place in the bore and strike with a moderate hammenr ‘

blow.

Relief valve blanks are fitted to both sides of the bucket circuit and for test
purposes, one of these can be 'borrowed' to replace a suspect valve., Under
no circumstances should a blank be allowed to remain in the circuit after
completion of test. 16

B TYPE CHECK VALVE ‘



ACTUATORS

It is most unusual for the actuators to give trouble, In the unliikely event of
an actuator sticking, it can be dislodged by removing the check valve and
actuator on the opposite side of the block and passing a rod through the
pressure chamber, A more common fault is for the actuators to drop out
when the check valves are removed for servicing.

The actuators which are two pairs of shouldered pistons are not matched
selectively and can therefore be freely interchanged. They do not have to
form any hydraulic seal and so can be cleaned up with fine emery cloth to
remove any burrs, A sticking actuator can be recognised by both hoses to
the hydraulic ram 'kicking' when the rod is in mid-stroke ie. the actuator
is failing to move across and open the 'un—-pressured' check valve,

CAUTION ; If the weight is not on the ground when attempting to dislodge

a sticking actuator, the ram hose end should be loosened so that
the escaping oil will atlow the arm to be lowered,

MAIN RELIFF VALVE

The main relief valve is removed from the block |
by taking out the return connection using a 1.5/16"
A, F. spanner., Intothe base of the valve screw a %"
UNF bolttwo or three turns; a slighttug on the bolt
now, will disledge the valve,

If the pressure setting of the relief valve appears
tobe low, examine the '0' ring arocund the head of
the valve first, A damaged '0' ring will give a low
pressure reading.

Relief valves that are secured with 'Loctite' can
be dismantled by gripping the wvalve head in a
'soft-jaw! vice and unscrewing the sleeve nut with
a pair of vice~grips. Before attempting to dismantlg;
the length of the complete valve should be carefully
measuredwith a Vernier calliper so that it can be
reassembled to the same measurement, Final
setting of the relief valve must be carried out using
an accurate pressure gauge, After callibration the
threads should be crushed by an indent,

It is sometimes possible to dislodge any rubbish
trapped in the valve by inserting a short length
of hard rod against the needle and gripping the
assembly in the edge of a vice. Compress the
spring slightly and apply the nozzle of acompressed
air-line against the open end of the valve,

17



- _FAULT FINDING

When 'trouble~shboting' a Hy=F1i on a machine the oil if possible should be at
operating temperature,

Try and isolate the problem into one of the following areas:—

Supply.

a) Rocker assembly. b) Cut off valve,

Spindles.

a) Check valves, b) Locked line relief valves.
. Main relief valve,

The rams.

DO N

Much time can be lost in working on the Hy—-F1i when the problem can be
either;-

No. 1 The supply of oil from the pump.

No, 8 An internally leaking ram,

The symptom of machine failure should be carefully studied to determine in
what area the fault lies.

2.a) Rocker assembly

Broken or badly worn rockers are recognised by a sloppy lever movement,
A broken one giving no response and a badly worn one can fail to push the
spindle to the full extent of its travel ig. oil flow restricted, giving a slow
response,

2.b) Cut—off valve

Failure of cut-off valve is usually sudden and every service is affected.

A cut-off valve sticking will result in blowing the main relief valve when
the levers are in neutral and consequent oil overheating, The machine is
still operational. Tappet gap is excessive and the engine labours., The
needle return spring or seat collapsing will mean that the MHy-F1i remains
on open circuit therefore there will be no response from any lever,
Symptom is recognised by excessive gap at tappet screw. No alteration in
engine note,

Adjustment of the tappet screw is approximately 1/32" (.75 mm) with thé
engine stopped or the oil supply cut off,

3. Spindles

Failure of 'O' rings in the spindle bobbins will be evidenced by external

oil leaks. Broken return springs or sticking spindles will affect the
individual services. Usually accompanied by a 'clicking' noise. Cup seal
failure can be diagnosed by being the only service that continues to work

at full power. Leaking cup seals on more than one service can give a
steady loss of power., The pressurised oil will escape past the cracked seal
in the service that is not selected. It should be borne in mind that the
spindles in no way control or 'hold! the load. - To illustrate this fact it would
be possible to raise to maximum height a fully loaded bucket, stop the ‘
engine or oil supply and then completely remove every spindle in the block!,
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4,a) Check valves

Failure of a check valve - damaged needle, worn seat, or dirt will cause
it to leak and will be shown up in an individual service by failing to hold
against a 'load' ie. main arm drops when levers are in neutral. It will
not result in loss of power,

4,b) L.ocked line relief valves and seats

Symptoms of failure are the same as the check valve but as the locked
line relief valve discharges to the low pressure gallery, a badly leaking
valve can additionally show up with a loss of power on that individual
service.

5, Main relief valve

Failure of main relief valve will affect all services. If jammed open;
symptom will be no power — also caused by failed 'O' ring. If jammed
shut (the sleeve nut can screw itself up through insufficient locking of
the threads) the pump can burst! If possible avoid dismantling the main
relief valve.

Note: When trouble~shooting a Hy-Fi system on the PAS or
D' prange machines a steady and elusive loss of power
when the pump, main relief valve and all seals are in
good condition, can be traced to internal leakage in the
Instant Weight Transfer Valve,
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HY-F1 FAULT FINDING CHART

Note: This Hy-Fi fault finding chart is compiled by assuming that the hydraulic
pump has been checked and is in good condition.

SYMPTOM

FAULT

No response to any lever,

Slight response to all levers but no
power.,

Good response to all levers but lacks
power on all services.

Only one service operational:— other
services slow or lack power.

Only one service fails to work.,
Partial loss of power on one service

only.

Full pressure to ram but no movement.

Cut-off valve continues to operate when
levers are in neutral, (Oil overheats).

Main relief valve continues to blow
when lavers are in neutral,

Failure to hold load when levers in
neutral,

‘Main relief valve faulty,
" Main relief valve T0O! ring damaged.

No oil supply.

Cut~off valve adjusting screw unwound .,
Cut-off valve seat swept away.

Cut~off needle seat or return spring collapsed.
Main relief valve jammed open. :

Incomplete cut—off action — incorrect tappet
adjustment,

Badly darmaged "O' ring on main relief valve.
Damaged cut—off valve seat,

Leaking cup seals on more than one spindle,

Broken cup seal on the working spindle.
Hold down until main relief valve blows—
services on other lever now at full power,

Lower spindle seal darmaged.

lL-ower spindle seal damaged.
Locked line relief valve leaking.
L.ocked line relief valve seat damaged.,

Spindle jammed on return side of service,
Check valve fails to open on return side,
Damaged or seized actuators.

Cut~off cartridge jammed in its bore,
Incorrect tappet adjustment.,
Lever mechanism seized up,

Cut—off cartridge jarﬁmed in its bore.
Incorrect tappet adjustment,
Lever mechanism seized.

Check valve leaking. :
L.ocked line relief valve leaking.
L.ocked line valve seat damaged.
Ram leaking.
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HY-FI VALVE LAYOUT
2/as
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HY- FI VALVE CHART

2/a s
MACHINE
PAG6 S/M12D 14 PA 5 12/cN _TST 20/30 .
Section | Check LLRV Check [ LLRVin Check CLLRV in
Valve in .5 Valve . 5.1, Valve P.SL
1 A 2500 A 2500 H 8000
2 A 2500 A 2500 H 3000
3 B 5000 B 5000 D 5000
4 D 5000 D 5000 H 5000
5 B Blank (= Blank H Blank
6 B Blank =] Blank H Blank
7 E 3000 E 3000 E 3000
8 B 5000 B 5000 B 5000

© Main Relief Valve

Main Relief Valve

Main Relief Valve

2250 P .S.1L 2000 P, S, 1L 2100 P.S.L
_3/58
MACHINE:
"PA 44 PAG &14E
- with GRAB ROTATOR
Section | Check LI RV in Check LILRVin
Valve .S L Vaive P, S L
1 A 3000 A 2500
2 A 3000 A 2500
3 E © 5000 = 5000
4 D 5000 D 5000
5 E 5000 A 3000
6 = 5000 A 3000
7 B Blank B Blank
8 B Blank B3 Blank
9 E 3000 = 3000
10 B 4000 - B 5000
' “‘Mam Relief Valve | Main Relief Valve
| 2500 P.SI 2250 P.S 1
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INSTANT WEIGHT TRANSFER VALVE

INSTANT WEIGHT TRANSFER (1.W.T.)

On machine models PAB and the 'D' range which are driven from a pto
operated pump, provision is made for a pair of IWT arms to engage with
the tractor draft links transfering tractor weight to the machine. This
gives greater stability and digging power.

. How it Works ,
The valve that controls this operation, hand operated on the PAB and foot
operated on the 'D', has supply and return ports connected by banjo unions
to the Hy—-Fi supply and return hoses. When the control lever is in operating
position oil pressure is transmitted through the centre port spring housing
and into the valve body via the flats on the needle valve, The check valve
balls are lifted off their seats and oil flows under pressure to the two single
acting rams. The check valves prevent oil returning and all backlash is
taken out between tractor and machine.

To allow the machine to be raised, a cam operated push rod forces a ramped
baobbin to unseat the check valve balls and collapse the pressure in the rams.
At the same time, the ramped bobbin engages the fluted needle valve and
closes it in the bush to prevent oil pressure loss in the Hy-Fi while the rams
are exhausting.

. Fault Finding
a) If the check valves fail to hold pressure and the rams drop back, remove
any dirt particles under the ball and against the seat. If the ball seat is
damaged, lightly tap the larger (8/16" diameter) ball against its seat
using a brass or soft steel rod., If hammered too deeply the essential
clearance between the large and small batls will be lost.

b) If the check valve (ref number 17) is damaged or contaminated with dirt
particles the IWT rams will work but the constant leakage of oil to the
return line can be a steady source of power 1oss in the main hydraulic
system. An indication that this is occurring is the body of the valve will
be unusually warm, caused through the transfer of oil, Verify by dig~
connecting the return hose at the IWT valve and observing if oil is discharged
from the return port when the system is pressurised., The check valve can
pe reseated in the same way as the ram check valves,

c) Oil leakage from lever cam is caused by failure of the 'O' ring on the push
rod,

. Dismantling the Valve
This is best accomplished by removing the supply port complete with spring
and both the service pipe ports. Bring the valve down with a sharp blow onto
a block of hard wood., Reassemble in the order shown in the exploded drawing.
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INSTANT WEIGHT TRANSFER VALVE

24

RETURN PORT

Ref No., Part No.§ Qty%, Description '

OONOGH OO - -

81
81
81
81
81

81
81
81

16 300
16 250
16 025

16 251
16 026

16 001

16 002

16 003
16 004

60 00 110

81
81
81
81
81

86 50 102

16 006
16 007
16 008 .
16 009

16 011

86 00 402

86 00 108
09 05 107

09 05 110

09 05 118 -

09 01 124

81
81

|y

p 81

16 016

16 012
16 013

E1
b
1
|
i

"~ Camshaft complete with foot pedal

;
Bobbin

i
i
H

|| Grease fitting
1 Bush K
. Stub connection JIC short i

1I.W.T. VALVE complete PAS
C1.W.T. VALVE complete 'D' RANGE
- Valve body

| Valve body
- Camshaft complete with hand lever

Spring housing
Follower

Needle
- Spring

| Seat

Push Rod

Plug

" Spring
Bonded Seal

10! ring

- 10! ping

Steel Ball 7/32" diameter
/i Steel Ball 5/16" diameter

| Steel Ball 9/16" diameter

' Stub connection JIC tong
| 24




HY~F1 SERVICE TOOL KIT

Part No. Qty Description
80 04 008 1 HY~-FI TOOL KIT complete
80 04 C04 1 JInternal circlip pliers
80 04 005 1 .1 1/8" AF Machined socket
80 04 008 1 1M AF Machined socket
80 04 007 1 1 B5/16" AF Tubular spannenr
80 04 269 1 Hy=Fi Spindle bobbin depressor
80 04 268 1 Hy—~Fi Cut—off seat forming tool
80 04 003 1 .Seal extractor hook
08 06 012 1 .3/16" Allen key
09 06 020 1 .B/168" Allen key
02 11 205 1 g x 212" UNF bolt
1 Slew seat forming tool

80 04 255

Other useful data

81 14 125
86 99 114
86 99 117

Hy—-Fi spares kit
Hy—-Fi seal kit - 2/45 model
My-Fi seal kit — 3/85 model
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USE ONLY McCONNEL SPARE PARTS.

' To be assured of the latést design improvements
purchase your genuine replacements fromthe original
equipment manufacturer F.W.McConnel Ltd. through
your local dealer or stockist,

Always quote machine type and serial number as well
as the part number. ' i

Design improvement may have altered some of the
parts listed in this manual - The latest part will
always be supplied when it is interchangeable with -
an earlier one.

THE DOT SYSTEM

- Many spares are supplied as Assemblies or as Sub
assemblies and to help the customer determine the
composition of an Assembly the Dot System is used.,
The Main Assembly will not show a dot preceding its
description and is printed in BLOCK CAPITALS.
Subsequent listed parts are preceded by one or more
dots until the next major assembly is reached. An.
increase in the number of preceding dots indicates
that the item is an associated part of the preceding
item. Whenever the number of dots are decreased
by one this indicates the termination of an assembly. |
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2-4S HY-Fl{Variable requirements)




Ref  Part No Qty Description |

2-45 HY-FI1 VARIABLE REQUIREMENTS
81 14 401 HY-FI PAB

1 81 14 088 1 Return banjo bolt

2 81 14 066 1 .Return banjo

3 86 50 218 2 1.1/8" dia. bonded seal

4 81 14 087 1 LSupply banjo bolt

5 81 14 OB5 1 .Supply banjo

6 86 50 103 2 .3/8" BSP bonded seal

7 81 14 263 1 .End bracket right hand

8 71 03 082 8 .3/8" BSP ~ " JIC Union

s 86 50 103 8 .3/8" BSP bonded seal
81 14 400 Hy-F1 PAS OPEN CENTRE

o 81 14 015 1 .Return connection

7 81 14 253 1 .End bracket right hand
81 18 400 HY-FI PAS OPEN/CLOSED CENTRE

9 81 14 015 1 Return connection
81 14 403 Hy-F1 PAS CL.OSED CENTRE for J DEERE

10 81 18 007 1 . Return adaptor

The following three items are common to all PAS Hy-fi:~

3 86 50 218 1 . 1.1/8" bonded seal

8 71 03 082 = .Connection 3/8" BSP -~ " JIC

6 86 650 103 9 . 3/8" BSP bonded seal
81 14 404 Hy-F1 TST 20 OPEN CENTRE

7 81 14 253 1 End bracket right hand
81 14 015 1 .Return connection :
81 14 407 1 HYy-FI TST 20 CPEN/CLOSED CENTRE
81 18 007 1 Return adaptor

The following four items are common to both TST 20 Hy-fi:-

3 86 50 218 1 1.1/8" bonded seal
11 10 75 118 7 . Union G/8" BSP 4" JIC
12 80 03 001 2 . 3/8" BSP plug
8 86 50 103 S . 3/8" BSP bonded seal
81 14 405 HY=F1 TST 30 OPEN CENTRE
7 81 14 2853 1 End bracket - right hand
] 81 14 C15 1 . Return connection
81 14 408 Hy=-FI TST 30 OPEN/CLOSED CENTRE
10 81 18 007 . Return adaptor
The following five items are common te both TST 30 Hy—fi;—
3 868 B0 218 1 . 1.1/8" bonded seal
a8 71 03 os2 5 . Unien 3/8" BSP %" JIC
11 10 75 1158 2 . Uniocn 3/8" BSP K" JIC
12 80 03 115 2 . 3/8" BSP plug
8 86 50 103 3 . 3/8" BSP bonded seal

The following six items are common o all open/closed Hy-fi:-

13 81 18 251 1 End bracket - right hand

14 81 18 002 1 . Cam sleeve

15 81 02 010 1 Lever

16 09 05 108 1 . Ball

17 81 14 009 1 . Spring "
18 04 21 518 1 Spring dowel 5/32" dia. x 1" long
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2-45 HY-FI (Common Parts)

[c ,



For gquantities
and valve
positioning
see page 21~22

Ref Part No Qty Description
2-45 HY-F1 {cont'd) COMMON FPARTS
1 81 14 251 1 .Main body
2 81 14 282 1 JEnd bracket ~ ieft hand
3 81 14 014 & e L ROV nylon seat (not slew ports)
4 81 14 047 a Actuator 1st stage
5 a1 14 080 8 Actuator 2nd stage
& 81 14 001 g .Spindle
7 81 14 002 8 LBobbin ¢/w circlip and 0! rings
8 81 14 O77 8 ..Circlip
g 86 00 401 a .0 ring
10 86 00 110 8 .10 ring
11 81 14 058 8 JUInternal circlip
2 81 14 081 8 . Spindie washer
13 81 14 003 8 .Conical spring
14 81 08 022 8 Seal
15 81 14 004 8 . Backing ring
16 81 14 008 a8 . Seal
17 81 14 008 1 .Cut—off piston assembly
81 14 032 1 LCut-off insert assembly ¢/w needle, '0! rings etc.
18 81 14 012 1 .. Cut—off bobbin
19 81 14 013 1 . .Needie
20 B8 00 103 1 .10 ring
21 86 0D 111 1 .10 ring
22 81 14 069 1 .Ring nut
23 81 14 285 1 Cover
24 81 14 057 4 Self-tapping screw
81 14 037 1 .Lever assembly — right hand
25 81 14 073 1 .. Lever pivot — right hand
26 81 14 B0 H . .Ring yellow
27 81 14 061 1 . .Ring green
81 14 088 1 .Lever assembly — left hand
28 81 14 074 1 . Pivot - left hand
28 81 14 082 1 . .Ring red
30 81 14 083 1 .Ring black
The following items 31 to 33 (incl) are common to both lever assermblies:—
31 81 14 075 1 L bever handle
32 81 14 053 1 .. Knob
33 G4 20 812 1 .. Spring dowel 1/8" dia. x ¥ long
a4 81 14 028 2 . Boot
35 04 05 108 2 MWire ring
38 81 14 02C 1 . Shaft
37 81 14 031 4 . Spacar
38 81 14 030 2 .Handle pivot
3¢ 81 14 058 2 .Rocker assembly — left hand
40 81 14 054 2 .Rocker assembly - right hand
The following iterns 41 to 43 (incl) are common to both rocker assemblies:-
41 81 14 033 1 . .Rocker
42 81 14 034 1 .. Ball end
43 04 20 812 1 .. Spring dowel 1/8" dia. x %" long
44 .81 14 0358 1 Laver
45 81 14 036 2 L Pin
48 81 14 058 2 .Circlip
47 86 BO 104 5 .Bonded seal 4" 8SP
48 81 14 026 8 . Locked line plug
49 86 00 402 a O ring ‘
50 81 14 024 8 . Locked tine spring
51 81 14 028 2 -locked line spring (slew port only)
52 02 42 203 4 Socket headed capscraw 3/8% LUNC
53 81 14 088 1 .Socket headed screw
54 a1 14 150 .Check valve 'A' type -
55 81 14 t4g .Check valve 'B' type
56 81 14 183 .Check valve 'D' type
87 81 14 154 .Check valve 'E! type
58 81 14 083 .Check valve "H' type
5% 81 14 103 .L.ocked line relief valve 2500 psi
60 gt 14 101 .Locked tine relief valve 5000 psi
81 81 14 100 Locked tine relief valve 3000 psi
82 81 14 027 Locked line relief solid valve
83 81 09 101 Main relief vatve 2250 psi
84 81 09 100 Main relief valve 2000 psi
65 81 08 105 Main relief valve 2100 psi
66 86 00 103 . 0! ring -
87 81 14 072 .. Back~up ring
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Ref Part No  Qty Description
3-5S5 HY-FI VARIABLE REQUIREMENTS

81 17 405 1 .3-85 PA 44 Open Centre
1 81 14 253 1 . BEnd Bracket - right hand
2 81 14 015 1 . Return connection

81 17 410 3-85 PA 44 OFPEN/CLCSED for J Deere
3 81 17 011 1 . Return connection
4 81 18 251 1 End bracket ~ right hand
5 81 18 002 1 . Cam sleeve
6 81 02 010 1 . Lever
7 02 05 108 1 . Steel ball
8 81 14 009 1 . Spring
9 04 21 516 1 . Spring dowel 5/32" dia. x 1" long
The following iterms 10 to 13 (inclusive) are common to both PA44 HY-FI s!
10 86 50 218 1 . 1.1/8" bonded seal
11 71 03 082 7 . Union 3/8" BSP %" JiC
12 81 17 010 4 . Union 3/8" BSP 7/16" JIC
13 86 50 103 11 3/8" BSP bonded seal

81 17 400 3-55 14E with rotator (OFPEN CENTRE)
4 81 14 0868 1 . Return banjo bolt
18 81 14 068 1 Return banjo
1B - 86 BO 218 2 1.1/8" bonded seal
17 81 14 067 1 Supply banjo bolt
18 81 14 085 1 Supply banjio
19 86 50 103 P 3/8" BSP bonded seal
20 71 03 062 10 Service port connhection 3/8" BSP - ¥ JIC
21 88 50 103 10 3/8" BSP bonded seal
22 81 14 253 1 End bracket — right hand

3-5S HY=F1 COMMON PARTS

23 81 17 251 1 . Main body
24 81 14 252 1 . End bracket - left hand
25 81 14 014 8 . L.L.RWV., nylton seat (not slew ports)
26 81 14 047 10 . Actuator 1st stage
27 81 14 050 10 . Actuator 2nd stage
28 81 14 001 10 . Spindle
26 81 14 002 10 . Bobbin c/w circlip and '0' rings
30 81 14 077 10 . Circlip ‘
31 86 00 401 10 . O ring
32 86 00 110 10 .0 ring
33 81 14 058 10, . Internal circlip
34 81 14 081 10 . Spindie washer
35 81 14 003 10 - . Conical spring
36 81 068 022 10 . Seal
37 81 14 004 10 . Backing ring
38 81 14 008 10 . Seal
39 81 14 0086 1 . Cut—-off pistonn assembly

81 14 032 1 Cut—off insert assembly c/w needle '0! rings etc,
40 81 14 012 1 .. Cut—off bobbin o
41 81 14 G13 1 .. Needle
42 86 00 1038 1 10! ring
43 86 00 111 1 .. 0" ring
44 81 14 069 1 . Ring nut
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3-58 HY-F!I Continued




3-5S8 HY-FI COMMON PARTS (cont'd)

.Lever assembly ~ right hand

.Lever assembly ~ left hand
.. l.ever pivot - left hand

The following items 11 to 13 (incl) are common to both lever assemblies:—

. .Spring dowel 1/8" dia. x %" long

.Centre lever assembly

.Spring dowel 1/8" dia. x 1" long

.Rocker assembly — left hand
.Rocker assembly - right hand

The following items 26 to 28 (incl) are common to both rocker assemblies:-

. .Spring dowel 1/8" dia. x 4" long

.Socket set screw 3/8" UNF

.Bonded seal X" BSP

.Locked line spring (slew ports only)

AT type
'R type
D type
'E type

—

. Locked line relief valve 2500p.s.1.

. Locked line relief valve 5000p,.s.1.

. Locked line relief valve 3000 p.s.1.

. Locked line relief solid valve
Main relief valve 2250 p.s.i.
Main relief valve 2500 p.s.1.
.Socket cap screw 3/8" UNC

34

Ref Part No, Qty Description
1 81 17 262 1 .Cover c/w label
2 81 17 012 1 . . lLabel
3 81 14 057 4 . Self-tapping screw
81 14 037 1
4 81 14 073 1 . . L.ever pivot
5 81 14 060 1 . .Ring yellow
6 81 14 061 1 . .Ring green
81 14 038 1
8 81 14 074 1
G 81 14 062 1 . .Rinhg red
10 81 14 083 1 . .Ring black
11 81 14 075 1 .. Lever handie
12 81 14 053 1 . .Kneb
13 G4 20 812 1
14 81 14 028 2 .Boot
15 04 05 108 2 SMWire ring
81 17 c0O2 1
16 81 17 009 1 . . Lever handle
17 08 03 121 1 . . Knob
18 81 17 0086 1 . Rocker
19 81 17 001 1 .Centre lever boot
20 81 17 003 1 .Shaft
21 04 20 816 1
22 81 14 031 &8 .Spacer
23 81 14 Q30 2 .Handle pivot
24 81 14 055 2
25 81 14 084 2.
26 81 14 033 1 . .Rocker
27 81 14 034 1 . .Ball end
28 04 20 812 1
29 81 17 004 1 Cut—off lever
30 81 14 056 1
31 81 14 0386 2 .Pin
32 81 14 088 2 External circlip
33 86 50 104 10
34 81 14 026 10 . Locked line plug
35 86 00 402 10 . 10! ring
36 81 14 024 8 . L.ocked line spring
37 81 14 025 2
38 81 14 180 .Check valve
39 81 14 149 .Check valve
40 81 14 155 .Check valve
41 81 14 154 .Check valve
42 81 14 103
43 81 14 101
44 81 14 100
45 81 14 027
46 81 09 101
47 81 09 103
48 02 42 203
49 86 00 103 1O ring
50 81 14 079 . Back—up ring

s

For
guantities
and valve
positioning
see

page 21-22
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