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The new compact loader line consists of present lineup includes the CL-25, CL-45,
the four models shown here, plus a fifth CL-55 and CL-65. The CL-35, to come, will
one scheduled to be added in the fail. The fit between the 25 and 45.

The differences between models are basi- Ibs. for CL-25, 45, 55 and 65, respectively.
cally lift capacity and power ratings. The CL-35 is expected to come in at 1000
Capacities are 800, 1300, 1700 and 2000 ibs.
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COMPACT (LOADER ENGIN LINEUP

. NO. OF 3
CYLINDERS

PRESENT CID
HP/RPM

58.2

i
3

2012650

180.2
43/2500

1302 |
43/2500 |

NO. OF
CYLINDERS

CID
HPRPEM

FUTURE |
3

The engine lineup is drawn from the 1000-
series tractor line, except for the CL-65
engine which, though of the same family,
is larger than any of the 1000-series
engines. The CL-25 engine, at 58 cubic in-
ches, is the same as in the 1310 tractor.
The CL-35 is scheduled to use the 1710
engine, at 85 cubic inches. Eventually, the

28/2700 | 33/2650

CL-45 will have the 3-cylinder, 97-cubic-
inch 1910 engine which will be available in
the fall of ’83. Until then, CL-45’s will be
equipped with the same engine as in the
CL-55, the 4-cylinder, 130-cubic-inch, 2110
tractor engine. The CL-65 engine is a
4-cylinder similar to the CL-55 engine, but
with 201 cubic inches.
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While there are dimensional variations
from model to model, the four — eventually
five — fall into three basic configurations,
distinguished by drive pump and motor
size and final drive layout. The CL-25 is by

itself, the CL-35 is scheduled to be almost
identical to the CL-45 except for power,
and the CL-55 and 65 have a ot in common
with each other, but little with the rest of
the line.

s S

HYDROSTATIC DRIVE

One feature all models have in common is
hydrostatic drive, permitting infinitely
variable speed control forward and
reverse. Separate drive systems power left

and right side wheels, so that speed, and
direction, can be varied from side to side
for skid-steer capability.
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' HYDROSTATIC DRIVE |

SYSTEM

Each hydrostatic drive system consists of
a variable-displacement pump capable of
delivering oil at flow rates from zero to
maximum in either direction, and a posi-
tive-displacement hydraulic motor con-

nected to the pump in a closed loop. The
lines connecting pump and motor carry
either high or low pressure depending on
the direction of pump delivery.




COMPACT LOADERS

Left and right side drive pumps are com-
bined in a tandem assembly, also in-
cluding a charge pump for drive pump sup-
ply, and the loader and auxiliary hydraulic
system gear pump. The CL-25 tandem
pump assembly incorporates drive pumps
of 1.24 cubic inch per revolution maximum
displacement, and a loader and auxiliary
pump of 0.58 cubic inch displacement. A
similar, but larger pump assembly is used
in all the larger models, with drive pump
displacement up to 2.48 cubic inches and
a 1.48-cubic-inch loader pump. While the
pumps are the same, the CL-45 drive

pumps — as shown here — are inverted as
compared with the CL-55 and 65 installa-
tion. As a result, the relationship of front
and rear pumps to left and right side drives
is reversed for correct control lever
response.

The loader pump displacement ratings, in
cubic inches per revolution, translate into
gpm at rated engine rpm as follows: The
0.58-cubic-inch pump in the CL-25 delivers
6.8 gpm at 2000 PSI, and the 1.24-cubic-
inch pump in the larger models delivers
approximately 15 gpm.
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PISTON PUMP

The hydrostatic drive pumps are of piston

type, each containing nine pistons with

ball-joint slippers revolving in contact with

a tiltable ‘““swashplate’”. The swashplate is

in effect a variable cam which varies
e

piston stroke according to the angle at
which it is set by the control linkage. At
zero degrees, or ninety degrees to the
pump axis, the piston stroke is zero and
the pistons revolve without pumping.

When the swashplate is tilted from the
zero position, the pistons follow the
swashplate surface, admitting oil until
each piston reaches its maximum “down-
stroke”. As the pistons revolve past the
maximum volume position, the inlet port is
cut off and the discharge port is un-

covered. As the pistons ride up the swash-
plate toward the minimum volume posi-
tion, oil is forced out into the high
pressure line. This pressurized flow then
passes through the motor and returns to
the inlet side of the pump.
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DRIVE MOTORS

The hydrostatic drive motors in Ford com-
pact loaders are of two types. CL-55 and
65 models are equipped with piston-type
motors, similar to the swashplate pumps

except that the swashplate angle is not
variable. CL-25 and 45 models are equip-
ped with rotor-type torque motors, as used
in previous Ford compact loaders.

MOTOR SIZE |

_ COMPARISON |

‘CESSNA
PISTON

The differences between piston and rotor-
type motors are considerable. Piston
motors are smaller and lighter in weight
for comparable power capabilities, reflec-
ting their aircraft industry background.
Compactness is desirable in compact
loaders where space is at a premium, but

CHAR-LYNN RN
TORQUE MOTOR = 88

there’s a price to be paid. The piston
motor is a relatively high-speed, low-
torque device, and requires considerable
gearing down to meet the driving speed
and torque requirements of loader opera-
tion.
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The rotor type motor — or torque motor —
is a more recent development for this type
of application. This is a Ross Torgmotor,
similar to the motors used in the CL-25.
It's a low-speed, high-torque device,
heavier and bulkier than the piston motor
but requiring much less final drive reduc-
tion. Comparing the Cessna piston motor
used in CL-55 and 65 loaders with the
Char-Lynn torque motor used in the CL-45
under comparable input conditions, the
torque motor develops over ten times the
torque at less than one-tenth the speed.

The CL-25 drive system is similar to the
CL-45, but with smaller Ross torque
motors and smaller drive pumps.

The reason for the difference lies in the
different displacement characteristics of
the two motor types. The Cessna piston
motor makes one revolution for every 2.48
cubic inches of oil flow, while the Char-
Lynn torque motor requires nearly 30
cubic inches per revolution. The Ross
motor in the CL-25 displaces 18 cubic in-
ches per revolution.
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PRESSURE
R /ALVE

To understand the operation of hydrostatic
drive motors, it may help to think of them
as pumps with functions reversed. Instead
of driving a shaft to displace and pres-
surize fluid, fluid under pressure is forced

CHARGE
PUMP

through the pump elements, displacing
them to drive the shaft. Any pump can be
made to act as a motor in this way. In the
case of the piston motor, the motor is
almost identical to the piston pump.

. PISTON MOTOR

A 51150

Where revolving pistons in the pump fol-
low the “ups and downs” of the variable
swashplate to displace fluid, in the motor,
pressure on the pistons forces them to
slide “down” the fixed swashplate, causing
the piston block to revolve. With nine pis-
tons in the motor, at any instant four are

being driven “down’’ the swashplate by oil
pressure from the high pressure port, four
are riding up the ‘“‘upstroke” side of the
swashplate and discharging through the
low pressure port, and one is in transition
at one end of its stroke — in effect, at top
or bottom dead center.




COMPACT LOADERS

"~ GEROTOR
| PUMP-TYPICAL |

| PRESSURE

Like piston pumps, gear and rotor pumps
will alsoc function as motors. In the
familiar type of rotor — or Gerotor —
pump, each rotor rotates about its own
center, but because the rotors are eccen-
tric to each other the space between them
is not uniform. An unegual number of

meshing lobes form a number of cham-
bers between the rotors, which expand
and contract as the rotors rotate. When
used as a pump, the expanding chambers
draw in oil as their volume increases, and
squeeze it out as they contract.

GEROTOR |
PUMP AS MOTOR

If used as a motor, high pressure oil would
be admitted to the expanding chambers up
to maximum volume, then the inlet port
would be cut off and the outlet port opened.

The contracting chambers would dis-
charge oll through the outlet port to return
to the pump.
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TORQUE MOTOR
ELEMENTS

The rotor-type torque motors used in Ford
compact loaders work much the same, but
with a few mechanical differences. First,
the outer rotor becomes a stator, and does
not rotate. Roller vanes replace the fixed

lobes in the stator to reduce friction and
wear. The inner rotor, which is splined to
and drives a drive link to the output shaft,
must run eccentrically to rotate in the fix-
ed stator.

TORQUE MOTOR
DRIVE LINK

Splines on the drive link between rotor and
output shaft are barrel-shaped to accom-
modate the wobbling motion imparted by
the eccentrically-running rotor. Then,

11

since the expanding and contracting
chambers change position as the rotor
revolves, the high and low pressure por-
ting must move in time with them.
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In the Ross torque motor, the porting is
made to rotate with the rotor by a “com-
mutator”, which revoives eccentrically to
cover and uncover ports to the expanding
and contracting chambers. High and low

pressure lines from the pump connect to
the commutator chamber through the
space surrounding the stator, and through
the central bore in the drive link.

CHAR-LYNN MOTOR |
CUT-A-WAY |
..

The Char-Lynn motor used in the CL-45
loader times the porting with a concen-
trically-rotating disc valve, driven by the
rotor through a wobbling splined drive
link. Though functionally similar to the

12

VALVE DRIVE LINK
PORT PLATE ?

Ross motor, it's designed for heavier duty,
with tapered roller output shaft bearings
instead of needle bearings, and with eight
rotor lobes instead of six.
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Because of the differences in motor char-
acteristics and duty class, three different
final drive layouts are used in the compact
loader line. All feature chain final drive,
with single reduction in CL-25 and 45
models, and a triple-reduction gear and
chain system in CL-55’s and 65’s. The tri-

.
0

-

In the CL-25 two short chains connect the
double drive sprocket, mounted on the
motor shaft, to the axie driven sprockets.
The bolt circles in the axle bearing flanges
are eccentric to the bearing bores to per-
mit adjusting chain tension at initial
assembly. Because of the short chain

13

NAL DRIVE

oL 536,28
OLA5--38 61

ple reduction system combines one stage
of gear reduction with two stages of chain.
Total reduction in the CL-25 final drive is
2.83to 1, inthe CL-45it’'s 2.55 to 1, and in
the CL-55 and 65, with high-speed piston
motors, it’s 36.25 and 38.61 to 1.

.

e

. /%

lengths, tension adjustment is not recom-
mended in service, since excessive back-
lash will not develop until a chain is worn
to the point of replacement. When replac-
ing a drive chain, the best position of the
eccentric bearing flanges must be deter-
mined by trial and error.
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The CL-45 final drive system incorporates
a single chain on each side connecting the
axle sprockets and the motor sprocket,
with an adjustable idler sprocket to con-
trol chain tension. Because the tensioner
location is symmetrical side-to-side, and
the drive motors are offset from each
other fore-and aft, the right-side chain is

14

longer than the left-side chain — 113 links
as compared to 103.

The greater length of the single chain
makes the CL-45 system more sensitive to
elongation with wear than the CL-25
system with its shorter chains.
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Therefore, routine tension checks are rec- raised while the rear wheel is grounded
ommended for this model, after the first and blocked to prevent rolling. The parking
fifty hours and every 200 hours thereafter. brake should be released. If backlash ex-
Chain tension is checked by measuring ceeds one inch at the center of the tread,
front wheel backlash, with the front wheel adjustment is called for.

 CL 45 CHAIN TENSIONER |

G s -

To adjust chain tension, three clamp nuts tightened until front wheel backlash is
on the tensioner must be loosened, just within one inch. After tightening the jam
enough to permit fore-and-aft movement. nut, and torquing the ciamp nuts to 150
The jam nut at the rear of the reaction Ibs.-ft., backlash should be rechecked,
block must be backed off and the front nut and readjusted if necessary.

15
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In the CL-55 and 65 final drive system, the
axle sprockets are connected to the dou-
ble drive sprocket by two relatively short
chains. Half links are available to permit
adjusting the length of the axie drive

A

chains. Tensioning of the primary drive
chain, from the reduction gear to the axle
drive sprocket, is by means of a tensioner
accessible through the chain case access
cover.

QL*%g gﬁ *
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Two clamp bolts through the chain case
outer wali lock the tensioner in position,
and must be loosened for tension adjust-
ment. When properly tensioned, the long
span of the primary chain should deflect
1/2 to 3/4 inch. After adjusting, the ten-
sioner clamp bolts shouid be torqued to 80
to 85 Ibs.-ft.
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Because of manufacturing tolerances on
chain and sprockets, it is advisable to run
the drive system through several revolu-
tions of the drive motor, while checking for
tight spois. if any appear, tension should
be eased accordingly.
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Axle bearing arrangement also varies from
model to model. Tapered roller bearings
are used in all cases. CL-55 and 65 bear-
ings are straddie-mounted, with inboard
bearing supports mounted in the chain

P

ADJUSBTING NUT

CL-25 axie bearings are overhung-
mounted, in bearing flanges bolted to the
chain case outboard wall. Removable
covers on the inboard wall permit access
to the bearing nuts for adjustment. The

case inboard wall. Bearing adjustment is
by means of castle nuts and cotter pins on
the inboard ends of the axles, accessible
through a removable cover on the inboard
bearing support.

' AXLE BEARINGS — CL-25
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CL-25 rear axie shafts include inboard ex-
tensions on which the parking brake discs
are mounted. The brake discs and calipers
must be removed for access to the bearing
nuts.
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CL-45 axle bearings are also overhung-
mounted, in bearing recesses built into ax-
le housings projecting from the chain
case outboard wall. Access to the bearing
nuts is through removable cover plates on
the inboard wall. Because of the increased
outboard projection of CL-45 wheel
flanges, CL-45 wheel discs are dished con-

18

vex, as compared with concave-dished
wheels for the other models.

Bearing adjustments should be made with
axle drive chains slackened or removed to
permit proper feel of bearing tightness.
When bearing drag is felt, the castle nut
should be backed off one to two notches,
and pinned.
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Obviously the three basic compact loader
configurations don’t have much in com-
mon where drive systems are concerned.
In terms of loader and auxiliary functions,
the differences are nowhere near as great.

Gear-type hydraulic pumps are used in all
models, the only difference being the
smalier displacement of the CL-25 pump,
0.58 cubic inches as compared with 1.48 in
the larger models. The same three-spool
control valve, operated by foot pedals, is
used in all models, to control boom lift,
bucket tilt and auxiliary equipment opera-

19
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tion. Detents are included on lift and aux-
iliary spools for bucket float and con-
tinuous auxiliary operation. Since there’s
no bypassing in the auxiliary circuit when
the spool is in the detent position, the aux-
iliary pedal must be returned to neutral
when not in use. Otherwise, a hydraulic
lock condition would exist which could
cause hard starting and possible starter
damage.

A pressure relief valve for the loader and
auxiliary system is included in the control
valve, set at 2000 PSI.
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LOADER SYSTEM
PRESSURE CHECK

The relief valve pressure setting can be
checked at the auxiliary connectors, with
a 3000-PS! pressure gauge connected to a

FILTER,

The rest of the hydraulic system serves
the hydrostatic drive. When you pack this
much plumbing into the limited space
available in a compact loader, it gets 1o
looking complicated, but the schematic
helps in sorting it out. This is the CL-55
Sampl@otinGhuby deuribaayAles. pigsrapresen-

https://www.arepairmanual.com/downloads/new-holland-ford-cl-25cl-45cl-55cl-65-compact-loader-reference-manual/
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guick coupler and the auxiliary pedal ac-
tuated.

VALVE

AUXILIARY

CYLINDERS

tative of the whole line, but there are detail
differences between the three basic con-
figurations. The drive pumps in CL-45, 55
and 65 models inciude built-in pressure
relief vaives set at 3750 PSI, which dump
excess-pressure oif internally, from the
discharge side back to the inlet side.
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