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SECTION |

SERVICING THE HYDRAULIC LIFT VALVES
PART NUMBERS C14153 AND C12677

Refer to Fipure 1-1

ﬂorf a. Valves, part number C 14153 is
used on the Model F30 Hydraulic
Lift Kit for Model 220, 222, 442,
and 444 tractors prior to 5/N 9646-
800,

b, Valve, part number C 12677 is
used on the Model E25 Hydraulic
Lift Kit for Model 155 and 195trac-
tors.

DISASSEMBLY

1. Remove the three screws (14) and re- body. Rem giscard theold seals
move the end cap (3). (8).
4, Wi alve positioned so the '"re-
2. Remove the screw (6), washer (5), liefl vaive" side is downward to pre-
spacer (2), spring (7), and washer (4}, e ball (9) from sticking in the
: g remove the cap (13}, gasket
adjusting screw (11), relief spring
3. Remove the spool (1) from the valve and ball (9).

is nicked or chipped the valve assembly
must be replaced,

Inspect the bore in the wvalve bo

grooves, deep scratches or exces T.

I the valve body has dama ads,

cracks or groove marks the&a ssem-

bly must be replaced.

Y ROTE A slight scratch on a relief seat can
usually be corrected by rapping the

Inspect the valve s ;or grooves, deep
scratches or excess} ear, Check the fit
of the spool in the valve body bore with
hand pressure. If there is excessive side
clearance or if the spool is scoredthe valve
assembly must be replaced,

Check the relief valve seatin the valve body
for foreign material or damage, If the seat

Relief Spring (10) Inspection: Free Length
Total Coils
Active Ceils

Wire Diameter

Spring 0O.D.
Spring 1.D.

relief ball against the seat with a
brass drift pin and hammer, The
smaller end of the drift pin should
be approximately the same diameter
as the ball, Install a new relief
ball if the original ball was used
to repair the seat.

Install new "Q" rings and gasket during
assembly.

1-9/32"
12_1/4n
10_1/4n

078"

365"

208"

240 Ibs, per inch spring rate
56 1bs. load at 1-1/32"
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Spool Return Spring (7) Inspection: Free Length

Total Coils

Active Coils

Wire Diameter
Spring O.D.
Spring LD,

1,046

4-1/4

2-1/4
.086
.B65
.693

74 lbs, per inch spring rate
31 1bs, load at 625"

Wash all parts with solvent and \
air dry. Coat all paris with cl i

0il before assembly. @
groove
ool, Coat
bore in the
5 or vasoline,

Install a new "O" ring (
at the handle end of &
the "O" ring and
valve body with g 52s
Using a rotary .’( )S- place the spool,
spring end firstdmo the bore at the
relief valve end of the valve body.
Check and remove all sharp protru-
sions from spool retaining ring grooves
and spool lands.

Rotate the spool far enough into the
valve to expose the "O" ring groove at
the spring end. Install a new "O" ring
(8) in the groove and coat with grease
or vasoline, Rotate the spool back to its
normal position,

Place the spring (7) onto the spacer
(2) and install them with the washer
(4) next to the spool, Secure with washer
(5) and screw (6). Install the end cap (3)
with three screws (14).

With the handle end of the valve facing
upward, install the relief ball (9), the
spring (10) and adjusting screw (11).
Turn about 1/2 of the adjusting screw
threads into thevalve,

Using a grease gun or hand pump, adjust
the relief valve to the correct " crack-
ing" pressure specified on page 13 of
the Hydraulic System test Procedure,
Win. Form No. 8-99782, The grease
gun and hand pump connections and test
procedure are explained on page 8 of
Win Form No. 9-99782,

ﬁo TE Never ''guess" when setting relief

‘7-

valves. If setting is too low, lack of
power and excessive heat will re-
sult, If setting is too high, serious
damage can result to the hydraulic
1ift system and linkage,

Install the gasket (12) and only "snug-
gly" tighten the adjusting screw cap
{13). Over tightening the cap will dam-
age the gaskets causing oil leakage,



SECTION 2
SERVICING THE ONE-SPOOL TRAVEL CONTROL VALVES
PART NUMBERS C14172 AND C14613

Refer to Figure 2-1

”0 TE These valves are used on Model
220, 222, 442, and 444 tractors prior

to S/N 9646800,

DISASSEMBLY

1. Remove the two snap rings (9) and re-
move the spool (7) from the valve
body (10).

HGTE when removing, spread snap rings
only enough to remove, being careful
not to "set" them {o alarger diame-~
ter. (Carefull They fly tool)

2. Remove the adjusting plug (1) relief

spring {3), ball (4), and relief valve
seat (5) from the valve body.

NOTE when the ball seat (5) is backed out
of the inner threads into the oil
passage core, use apencilmagnetto

gtart it thr the outer threads.

3. Remove "O or oil seals from

the valve ), adjusting plug (1)
and ball

INSPECTION @63
<%ﬂa or if the spool is scored the
assembly must be replaced.

Inspect the bore in the valve body for
grooves, deep scratches or excessive wear
If the valve body has damaged threads,

cracks or groove marks the valve asseni-
bly must be replaced. ;
N

of the spool in the valve bgad

hand pressure. If there i.ﬂ(fic »

Check the relief valve seat (5) for foreign
material or damage. K the seat iz nicked
or scratched it must be replaced.

Install all new "O'" rings and seals during
assembly.

Reli (3) Inspection: Free Length 750"
Total Coils 5.0
Active Coils 3.0
Wire Diameter .12056"
Spring O.D, 531
Spring LD, .289"
1045 Ibs, per inch spring rate

ASSEMBLY

1. Wash all parts with solvent and blow
air dry. Coat all parts with clean
light oil before assembly.

2. Install the relief valve seat (5) with a
new "O" ring (6).

3, Install the relief ball (4), relief spring
(3), and adjusting plug (1) with a new
"Q ying, Turn in the adjusting plug
until the "O" ring is just inside the
valve bhody.

g



Install the quad ring -_: the spool
bore groove at the end’ofjthe valve hody
which has the @") and "return”
ports, Coat the lL ring with grease
or vasoline,

Insert the handle end of the spool (7)
into bore at the "relief valve" end of
the valve body and carefully rotate the
spool until it has passed the lubricated
quad ring.

Using a rotary motion move the spool
far enough through the valve body to ex-
pose the groove at the " relief valve"
end of the bore, Install the other quad
ring (8). Coat with grease or vasoline
and rotate the spool back to its normal
position.

7-

Install the two snap rings (9) on the
valve spool. Use new snap rings if the
original ones are sprung or do not
fit tightly in the spool grooves.

Using a grease gun or hand pump,
adjust the relief valve to the correct
"eracking" pressure specified on page
13 of the Hydraulic System Test Pro-
cedure, Win. Form No, 9-99781, The
grease gun and hand pump connections
and test procedure are explained on
page B8 in Win. Form No. 9-99781.

NOTE Never "guess' when setting a relief

valve, If setting is too low lack of
power and excessive heat will re-
sult, ¥ setting is too high, serious
damage can result to the hydraulic
system and drive train components.



SECTION 3
SERVICING THE ONE-SPOOL VALVE, PART NUMBER C16452 AND C18712

TWO-SPOOL VALVE, PART NUMBER C16493, C18211, C18713 AND C19221
Refer to Figure 3-1 and 3-2
MO TE These valves are used on Model

220, 222, 442, and 444 tractors S/N
9646800 and above, also the 224,

446, 644 and 646,

DISASSEMBLY

1a. To remove the travel spool from 200
and 400 series tractor valve, remove
the two snap rings (1) and remove the
travel control spool (2) from valve
body {5).

1b. To remove the travel spool from the
loader tractor valve:

1. Remove the return spring cover
screws(25) and cover (26).

2. Remove screw (27)from spacer (28},
and remove Spacer (28), spring (29)
and washer (30).

3. Remove spool (2} from valve,

rings only enough to remove,
careful not to '"set" them {o
er diameter, (Careful! Th

2. To remove the 1ift spooé,
detent screws (18), sm
balls (168). Remove-d
serews (20) and t a1 (17).

3. With the valv ed in a 'padded”’
vise (between brass or wood blocks),
carefully remove the detent spool (11)
with a screw driver. The detent spac-
er (12), spring (13) and washer (14)

will come off with the spool.

HOTE since the detent spool is under a
small amount of spring tension,
manually hold or clamp the spacer
(12) and sp1 (13) to prevent them
from bec st during removal.,

Remov ift" control spool (3)
frOm ve body.

the "main'' relief valve cap

gasket (9), adjusting screw (8),
%\Rng (7) and ball (6).

\ 0 Spool Valve Only--With the valve
upside down (hydraulic motor and lift
cylinder ports facing upward as the
valve is located in the tractor) remove
the secondary relief valve cap (10),

gasket (9), screw (8), spring (15), and
ball (186).

AOTE with the valve in this position the
relief ball (16) cannot fall into the
coring and be "swallowed" hy the
valve.

7. Remove the seals (4) from the valve
body.

8. On loader fravel valve only, removethe
power-beyond-fitting (22) and "O" ring
(23) and (24).

INSPECTION

Inspect the bore(s) in the valve body for
grooves, deep scratches or excessive wear,
If the valve body has damaged threads,
cracks or groove marks, the valve assembly
must be replaced,

Inspect the valve spool(s) for grooves, deep
scratches or excessive wear, Check the fit
of the spool(s) in the valve body bore(s)
with hand pressure. ¥ there is excessive
side clearance, or if there is scoring the
valve assembly must be replaced,

Check the relief valve seat(s) in the valve
hody for foreign material or damage., I

a seat is nicked or chipped the valve as-
sembly must be replaced,

AOTE 5 slight scratch onarelief seat can
usually be corrected by rapping the
relief ball against the seat with a
drift pin and hammer, The smaller
end of the drift pin should be ap-
proximately the same diameter as
the ball. Install a new relief ball if
the original ball was used to repair
the seat,

Install all new "O" rings and gasket(s)
during assembly.



NOTE

Two-Spool Valve, is illustrated.
On the One-Spool Valve, the bore
for "ift" spool (3) is plugged and
the secondary relief valve (15} and
(16} for the hydraulic lift circuit
is not included,

Figure 3-1, Travel Valye ‘\m‘)ﬂ and 400 Series Tractors

(19

Figure 3-2, Travel Valve on Loader Tractors,

-6-



SECTION 4

SERVICING THE LOADER BUCKET CONTROL VALVE
PART NUMBER CI8IT9

Refer to Figure 4-1

DISASSEMBLY

Remove the return spring cover SCrews
(13) and cover (27) from lift spool (4).

la,

1b. Remove screw (26) from spacer (24),
and remove spacer, spring (23), and
and washer (22).

ic, Remove spool (4) from valve.

2a, Remove the cl.etent screws (21), springs
(20} and balls (18) from end of buclcet
spool (3).

Remove the detent cover sScrews
and the cover (18).

Zb.

2¢. With the valve clamped in added"
vise (between brass 00 cks),

carefully remove t etent spool (17)

N\

Inspect the bore(s) in the valve body for
grooves, deep scratches or excessive wear.
If the valve body has damaged threads,
cracks or groove marks, the valve assembly
must be replaced,

Inspect the valve spool(s) for grooves, deep

scratches or excessive wear., Check thefit
of the spool(s) in the valve body bore (s)
with hand pressure. I there is excessive

side clearance, or if there is scoring the

valve assembly must be replaced.

Check the relief valve seat in the valve
body for foreign material or damage. If

with a screw driver, The detent spac-
er {16), spring (15) and washer (14)
will come off with the spool.

NOTE since the

pool is under a

small of spring tension,

d or clamp thespacer
(16 prmg (15) to prevent them
fr ming lost during re-

ve the bucket control spool (3)
fom the valve body,

3. Remove the relief valve cap (12}, gas-
ket (11), adjusting screw (10) spring
{8) and ball (9).

4, Remove the seals (5) and (6) from the
valve body.

INSPECTION

a seat is nicked or chipped the valve as-
sembly must be replaced.

KOTE A slight scratchonarelief seat can
usuaily be corrected by rapping the
relief ball against the seat with a
drift pin and hammer, The smaller
end of the drift pin should be ap-
proximately the same diameter as
the ball, Install a new relief ball
if the original ball was used to re-
pair the seat,

Install all new "O" rings and gasket(s)
during assembly,



Main Relief Spring (7) Inspection-- Free Length 1.310"

) . Total Coils 12.0

Figure 3-1  Figure 3-2 Active Coils 10.0
Wire Diameter 081"
Loader Relief Spring (8) Spring O.D. 365"
Figure 4-1 Spring I. D. .183"

57 1bs, load at .1235 Length
Secondary (tapered) Relief Valve Spring (15) Inspection--

Figure 3-1 Figure 3-2 Free Length 1,200"
Total Coils 12,5
Active Coils 10.5
Wire Diameter 060"
Spring O0,D,-Large End 365"
Spring I.D., -Large End 245"
Spring O.D.~-Small End .245"
Spring LD.- Small End 125"
20 1bs. load at 1-1/32" Length

Lift Spool Detent Return Spring (13) Inspection--

Figure 3-1 TFigure 3-2 Free Length 2,125"
Total Coils @ 7.250
Active Coils @ 5,250
Wire Diamet 074
Spring O.D. X © 773"
Spring LD 625"

30 lbs. /8" Length
40 lbs.doadat 5/8" Length

&
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¢

Figure 4-1 Loader Bucket Control Valve
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ASSEMBLY

Wash all parts with solvent and blow
air dry. Coat all parts with clean
light oil before assembiy.

Install the relief ball (9) spring (8)
and adjusting screw (10). Turn about
one-half of the adjusting screw threads
into the valve,

Install new seal(s) (5) and (6) into the
spool bore groove(s) at the end of the
valve body which has the relief valve,
Lubricate the seals generously with
grease or vasoline.

Insert the handle end of the spool(s)
into the bore(s) at the opposite end
of the valve body and carefully ro-
tate past the lubricated seal(s). Spool
grooves should be checked for burrs
or sharp edges at land and snap ring
groove and such obstructions removed
with a fine grit stone or emery cloth,

far enough through the valve bodytoe

8, Coat the threads of the detent spool
(17) with "green" Loctite. Assemble
the detent spacer (16), spring (15} and
washer (14) onto the threaded end of
detent spool, Center the detent as-
sembly on the spool and manually com-
press enough to turn the detent spool
into the lift control spool, Tighten the
detent spool only "snuggly'. Remove
the support from the handle end of the
1ift control spool.

9, Install the dete@ver (18) with the

sure the cover is
etent spacer and is
valve body.

two screws
placed ov
flush agai

10. Using@@l ase gun or hand pump,
adj ief valve(s) to the correct

@@w

Using a rotary motionmove the spoolgs

pose the seal groove(s) at the

end of the bore(s). Install t s
lubricate generously and c ro-
tate the spool(s) back te ormal

"eentered" position.

Install the washer @;emrn spring
(23), spacer (24), dlockwasher
(25 and 26), cov and secure cover
with serews (13).

Clamp the valve in a "padded" vise with
the handle end of the spoecls pointing
downward, Support the handle end of
the "lift" control spool (3) so it cannot
come out of the valve body.

2-B6-RP-500-056

. =9-

" g" pressure specified in the

ulic System Test Procedure, Win.

o, 9-99782, The greasegunand

fil pumyp connections and test pro-

cedure are also explained in Win. Form
No. 9-99782.

”0 TE Never "guess" when setting relief
valves. If settingistoolow,lackof
power and excessive heat will re-
sult. I setting is toohigh, sericus
damage can result to the hydraulic
gystem and drive {rain com-
ponents.

11. Install the gasket (11) and only "snug-
gly" tighten adjusting screw cap (12).
QOvertightening the cap will damage the
gpasket causing oil leakage,

Printed in U.5.A,










