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HYDRAULIC RESERVOIR (Cont'd)
Removal and Installation (Cont'd)
Remowve the filler element housirng [A]

Remove the instrument panel and disconnect the wire
harmese. {See Page 6-1.)

¢

Hemowa the lowsar mountng balts frem the hydradlic
reservoir [B].

M-0755T

Hamove the uppar meunting bals ram the resenvair [C].

Reamowe the balls from the upright frame [D].

) 220 (S/M 508211999 & Below) Excavalor
Revised July 87 -2-23- Service Manual
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TROUBLESHOOTING

The lollowing troubleshooting chart s prowided as an assistance in locating and correcting problems which ara mast

commaon. kany of the recommended proceduras must be done by authonzed Bobeal Service persanne anlby.

PROBLEM

CAUSE

Slow cranking speed.

1,2, 34

Engine will nat slart

2,5, 8,7, 8.9, 11, 12,13, 14,15, 16, 17, 19, 27, 28, 28

Ditficwlt ta start.

5 7.8, 9 10,11, 12,13, 15. 16, 17, 18, 18, 20, 25 27, 28, 24

B power Irom angine.

B.9.10, 1112 13, 15, 16, 17, 18,20, 21, 22, Z3_ BT _ 28, 28

Engine 15 misdinng.

B.8,11,12, 13 15,16, 17,21, 22,24, 25, 26, 28

Too much lual consumgtion.

1042 13,15, 18,17, 19, 20, 21,23, 24, 25, 27, 28, 28

Black axhausl.

10, 12,13, 15,16, 17,18, 20, 21, 23, 24, 25,27, 28,28

Bluaiwhite exhausl

410, 15, 16, 17,21, 23, 27, 28, 30_ 50

Low oll pressura.

4,31, 32, 23, 34, 35, 37, 38, 52

Engine knocking.

13, 15,16, 19, 22, 24, 25, 27, 28, 31, 40, 41, 53

Engine running rough.

LB, 810,171,102, 13, 1718, 22, 24, 25, 28, 29, 40, 53

Wibration.

12,13, 17,21, 22, 25, 26, 29, 40, 42, 43

High oll prassura.

4 33, 36

Cwerheating.

10, 12,13, 15, 16, 20, 21, 40. 44, 45, 48, 47, B1

Too much crankcass pressure.

22, 27, 28, 30, 40, 49

Poar COIMPression.

10, 16, 21, 24, 25, 27, 28, 2830, 41,53

Start and stop.

8.0, 1

KEY TO CORRECT THE CAUSE

- Batlery capacily low.

Had alecincal connections.

- Faulty startar modor.

- Incorrect grade of il

Lonw cranking spead.

- Fual tank empdy.

. Faulfy stop cortred operafion.
- Plugged fual line:

. Plugged fuel lilter.

- Restrichion in the air cleaner,
- Airin the Tual system.

- Faulty Tusl injgction gump.

. Faulty fuel injectars.

. Broken mjechon pump dive.
- Incarrect inpaelion pumga Hming.
- Incarract valkva timing.

. Poor comprasshon.

- Plugged fuel tank veni.

. Incarrect grade of fual

. Exhaus! pipe reshiction,

- Cylindar head gaskel baking.
- Dverheating,

. Cold nunning.

- incormact tappel adjustmenl.
. Slicking vahias,

P Tt e R TEAN L, e Il et ¥
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- Wiarm cylinder bores.

- Incerract high pressure fual lines.

28. Worn valvas and seals.

28, Broken or worn piston rings.
0. Waorn valve stems ar guides.
31. Warn or damaged beanings.
d2. Mol encough @il in the oil pan.
33. Switch iz delactive,

34. Oal pumg worn,

35 Ralial valve s stuck open.

36. Reliel valve is sluck closed.
37. Broken ralie! valve spring.

38. Faully suction pipe.

39. Plugged ail filter.

40 FPistan seizure.

41, Incorrect pision heighl.

42 Faully engine maunting.

43. Incorract alignment of lywheal.
44 Faully iharmoslat.

45 Reslriction in waler jackel

46. Lopse altarnalor befl

47. Plugped radialaor.

48 Faully water pump.

49. Plugged breather pips.

&0, Damaged valve slem ol defleciors.
51. Coolant level (oo low.

52. Plugged oil pump pipe strainer.
53. Broxan valve spring.
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CYLINDER HEAD (Cont d)

Servicing the Cylinder Head and Valves (Cont'd)

Install the valve in the seal and check the depth [A].

The specificatons for the deplh ol tha valve Is
0.043"-0.0517 {1,08-1.,30 mm).

Il the measurarant is more than specifications, add the
cormect thicknass of washer under the valve sSpring 1o
keep the carract spring tension.

L; = [ -;:_;,_h—'—-
s =
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Clean the valve gulde. Install the valve in the eylinder
head. Insfall a dial indicalar [B].

baaszura the clearance ol the vakla guide and tha valva.
The measurermant must be 0.0014°-0.00267 (0.04-0.07
e

Replace the valve guide and valves as meeded, Maka
sure io ream the inside diameter of the new guide to the
correct dimension of 0.276™-0.277" (7.01-7,04 mm)

' T h £ B-07408

Checking the Valve Springs ®

keaszura the valve spnng. The length of the spring musl
be 1.382°-1.4027 (35,1-356 mm). Check the wvalve
sprirg wath-a square o make sure it s straight [C].

| E-03G80

Puf the vahwe spring in a tester [D]. D

Push down an the spring 122" (31 mm}, the campression
foad musl be 16.5 lb=. (7.5 ka).

=i
L]
it

Heplace the walve spring il 1| does nol mesl lhese
specificaticns.

| —
W T
[ ]

| A-02758
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By pulling the spool out (Section 9) on the contral valve ﬂ will allow the flow of oil out
of the front port of the control valve ﬂ to the A port of the swing motor ﬁ . turning the
upper structure in the counterclockwise direction. Return flow will be from the B port of
the swing mator ﬁ and back to the control valve ﬂ rear port. Any internal oil leakage
in the swing motor @ would flow out of the T port and inta the drain line which goes
back to the hydraulic tank ‘ . (NOTE: If the rotation of the upper structure is blocked,
the swing motor relief valves ﬂ will open at 1635 PSI {11273 kPa) for S/N 11001-11500:
1500 PSI (10342 kPa) for S/N 11601-11703 or 1150 PSI {7828 kPa) for S/N 11704-11899

which will divert the ail flow to the drain line and back to the hydraulic tank 'ﬁ 1.

Activating Section 10 {Arm)] of the control valve (2] by pushing the spoal into the valve
will allow the flow of oil thru the rear port of the control vaive @ and to the restrictor ada pter
@ and to the rod end of the arm cylinder (1 forcing the piston 10 the base end of the
cylinder (pushing the arm away from the axcavator) until the piston bottoms out. This then
opens the main relief valve ﬂ once 2133 PSl 14707 kPa) is reached.

By pulling the spool out (Section 10) on the control valve 'ﬂ il will flow out of the front
port of the control valve @ and to the base end of the arm cylinder 'ﬂ' , forcing the piston
to the rod end of the cylinder (pulling the arm towards the excevator) until the piston bottoms
out. This then opens the main relief valve @ once 2133 PSI (14707 kPal is reached.

(NOTE: Port refief valves @) on Section 4 (Boom) and Section 10 [Arm) will only activated
under certain conditions Example: If the arm and boom section of the control valve ﬂ' s
in the neutral position, and the arm is in the full down position and the excavator is backed
up, axtreme hydraulic pressure would be placed on the arm & boom section of the control
valve @ . Fort relief valve @ would open once 2700 PSI (18616 kPa) is reached. This would

allow the oil 1o flow out of the boom 'ﬁ andjor arm cylinder E and to the drain line),

All hydraulic oil going into the drain line from the control valve " , BWIiNg motor ﬁ and

swivel joint @ goes to the oil filter ' and then into the hydraulic tank a

If the oil filter ﬂ element becomes plugged, the oil filter (7] by-pass valve © will open
at 25 PSl, The il would be directed around the filter elerment and into the hydraulic tank ﬂ s
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section 3 is plugged and not used on S/N 11001—11308 and on S/N 11208 —11999 has

been removed creating a 9 spool valve.

Activating Section 4 {Boom| of the control valve @ by pushing the spool into the valve
will allow flow thru the rear port of the control valve @ and to the rod end of the boom
cylinder ﬁ' . This will force the piston down to the base end of the eylinder &9 (lowering
the boam) until it bottoms out. This then opens the main relief vaive @ once 2133 PSI
(14707 kPa) is reached.

By pulling the spool out (Section 4) on the contral valve € , cil will flow out of the front
port of the control valve @ and to the restrictor adapter @ and to the base end of the
boom cylinder @ [raising the boom) forcing the piston to full rod extension. This then opens
the main relief valve @ once 2133 PSI (14707 kPa) is reached.

Activating Section 5 [Bucket) of the control vaive @ by pushing the spool into the valve
will allow flow thru the rear port of the control valve @ to the base end of the bucket
eylinder & pushing the piston to full rod extension [clesing the bucket). Bottoming the

piston out will open main ralief valve ﬂ once 2133 PSI (14707 kPa) is reached.

By pulling the spool out (Section 5) on the control valve @ , oil will flow out of the front
port of the control vaive @ and to the rod end of the bucket cylinder € pushing the piston
to the base end of the cylinder @ (opening the bucket). Bottoming the piston out will open
the main relief vaive @ once 2133 PSI {14707 kPa) is reached.

Activating Section & (Boom Swingl of the control valve by pushing the spool into the
valve will allow flow thru the rear poart of the control valve ﬂ to the restrictor adapter ﬂ and
to the base end of the boom swing cylinder ﬁ forcing the piston to the rod end of tha
cylinder 'ﬂ \pivoting the boom counterclockwise) until it bottoms out. This then opens
the main relief vaive @ once 2133 PSI {14707 kPa) i= reached.

By pulling the spool out (Section &) on the control valve @ | il will flow out of the front
port of the control valve ﬂ and 1o the rod end of the boom swing cylinder ﬂ- forcing the
piston to the base end of the cylinder @ (pivoting the boom clockwise) until it bottoms
out. This then opens the main relief valve @ once 2133 PSI (14707 kPa) is reached.

Some excavators have had a swing lock ualueﬂmstallacﬁ into the boom swing

cylinder " hydraulic circuit. This will prevent fluid flow from the boom swing cylinder E

MidWestTech | Bobcat X220 Excavator Service Manual | Publication 6720230_5_89

while this circuit is in the neutral positin.

Activating Section 7 (L.H. Travel) of the control valve @ pushing the spool into the valve
will allow the flow of oil out the rear port of the control valve @ |, thru the swivel joint @ and
to the L.H. travel motor ﬁ port P1. The LLH. travel motor a will turn counterclockwise
(Forward Travel). Return flow will be from the L.H. travel motor @ P2 port to and thru the

swivel joint ﬁ and to the front port of the control valve . ,

By puliing the spool out (Section 7) on the control valve @ will allow the flow of oil out
the front port of the control valve @ , thru the swivel joint @ and to the LM, travel
mator ﬂ' port P2, The LLH. travel motor ﬂ' will turn clockwise (Reverse Travel). Return flow
will be from the LH. travel motor @ P1 port, an thru the swivel joint @ and to the rear
port of the control valve @ . Any internal il leakage in the L.H. travel motor @ would
flow out of the T port, to and thru the swivel joint ﬂ' . into the drain line which goes back
to the hydraulic tank @ .

Activating Section 8 (Auxiliary) of the control valve 8 by pushing the spool into the valve
will allow the flow of il cut the rear port of the contral vaive @ and to the female quick
coupler E and mto the installed attachment. Return flow from the attachment would come
thru the male coupler and return to the front port of the control valve @ . By pulling the
spool out (Section 8) on the contral valve @ will allow the fiow of oil out the front port
of the control valve -' and the auxiliary foot pedal will actuate an electric micro switch
which switches the flow from the diverter valve € to the male quick coupler & and into
the installed attachment. (NOTE: This oil flow would be increased to 9 GPM (34 L/min.).
Return flow from the attachment could come thru the female quick coupler @ and return
to the rear port of the control valve @ (or the return line can be switched to the direct
to tank line which allows the ol to flow directly back to the hydraulic tank ﬂ ). (To change
flow 10 direct 1o tank, disconnect the female coupler hose at frame manifold and install

this hose onto the direct to tank bulk head fitting.)

Activating Section 9 (Swing Motor] of the control vaive @ by pushing the spool into tha
valve will allow the flow thru the rear port of the control valve ' and to the B port of the
swing motor @ | turning the upper structure in the clockwise direction. Return flow will

be the A port of swing motor @ and back to the control valve @ front port.
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