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2 SP-6 ROADWIDENER MANUAL SP-68 REVISION HISTORY

S/N 101 & 102 HAD:

SP-1135 ENGINE ENCLOSURE

8P-1076 GRILLE FILLER

5P-1077 GRILLE

SP-639 ENGINE CONTROL STATION

EXHAUST OUT UNDERSIDE OF CHASSIS (SEE OBS BOM)

SP-670 BLADE & COLUMN ASSY

DUMP HOPPER /W SEPARATE PIVOTING PAN (WITH SMALL STOFPS)

SHOP FAB FUEL TANK

1-1/4" RAILINGS

SP-1090 OPERATOR CONSOLE (SMALL POST W/ HOSE TO DECK)

MASTER CYLINDER W/ BANJO FITTINGS
S/N 101 ONLY TRACTION DRIVE MOTOR W/ ADAPTER PLATE & DIN SHAFT
S/N 101 ONLY TRAVEL CONTROL WAS SHOP REWORKED TO ADD (2) MICRO SWITCHES
S/N 102 WAS REWORKED IN FIELD TO ADD PRESSURE SWITCH

SN 103 & 104 HAD:

ENGINE W/ PURCHASED ENCLOSURE & JD EXHAUST
FIRST USE OF MUFFLER. GUARD SP-1239
SP-666 BLADE & COLUMN ASSY
DUMP HOFPER /W SEPARATE PIVOTING PAN (WITH LARGE STOPS)
TRAVEL CONTROL W/ 1 MICRO SWITCH (STOCK)
ADDED PRESSURE SWITCH FOR BACKUP ALARM
STILL W/ SHOP FAB FUEL TANK
STILL W/ 1-1/4" RAILINGS
ADDED BULKHEAD FITTINGS (@ RIGHT SIDE PANEL
FIRST TO USE 8P-1211 OPERATOR CONSOLE W/ LARGE POST
MASTER CYLINDER W/ 1/8" PIPE FITTINGS

S/N 105 106 & 107 HAD:
OPTION SET- END GATE & CRANK
ELIMINATED BULKHEAD FITTINGS @ SIDE PANEL
4" 5Q HOLE ON OLD LOCATION
FIRST TO USE 1™ RAILINGS\
FIRST TO USE PURCHASED FUEL TANK
NEW FUEL GAUGE (TOP OF TANK)
FIRST TO USE NEW DUMP HOPPER. WY INTEGRAL PAN & SHOP FAB HINGES
& TORSION SPRINGS

S/N 108 109 & 110 HAD:
4* 0 HOLE (HOSE ACCESS) MOVED TO UNDERSIDE OF OPERATOR CONSOLE TUBE
NEW HOSE LENGTHS TBD @ 108
S/N 110 ONLY TRACTION DRIVE MOTOR W/ ADAFTER PLATE & DIN SHAFT

S/N 111 THRU 116 QCI

S/N 122 REV-A

NEW REAR BUMPER

REMOVABLE FENDER PANELS

SEPARATE HYD TANK

FLAT PUMP ACCESS FANEL

R/3 CENTER DOOR MADE BOLT ON PANEL

REVISED CHAIN GUIDE WAS FAB Z SHAPE AR 400 NOW L SHAPE A36 GRADE STEEL

%MQ Phone (716) 692-1200 Fax (716) 692-1206



S5P-6 ROADWIDENER MANUAL OPERATION 3

ALL PERSONNEL TO BE INVOLVED IN THE OPERATION OR MAINTENANCE OF THE MACHINE,
MUST READ THESE PRECAUTIONS AND UNDERSTAND ALL THE WARNING LABELS.

—_—
»  Midland Road Wideners must be oparated only by trained personnel,

¥ Atno time should there be any riders on the SP WIDEMER.

¥  Usa the FOOT BRAKE for normal stopping (and retum TRAVEL SPEED LEVER to neutral), Applying the EMERGENCY
BRAKE will kack up the wheels and the machine will come lo an abrupt stop.

P ALWAYS wear tha SEAT BELT.

¥ When stopping or parking for an extended period of time, lower the STRIKE OFF BLADE to the grownd,
of in thir blade restraint when engine iz not running.

* NEVER perform maintenance or inspection while the ENGINE 15 RUNNING.
¥  Check HOPPER for tools, machine components or PERSONMEL and material from the last use bafore starting the engina.
¥  Parform walk around, CHECK WIDENER FOR: - Damaged o worn parts. (commayor belt, casters)

- Obsiructions to proper operation (i.e. Rocks jammed in conveyor sideboards, or bell wiper; malerial build up

in the blade pivol, etc.) - Materal remaining in the hopper

¥ ALWAYS use the ladder at the rear of the widener to get on or off.
¥ Alert ALL personnel that you will be STARTING the MACHINE.
¥ DO NOT STAND [N FRONT OF MACHINE OR IN THE MATERIAL HOPPER while the engine is running.

* DO NOT PULL QUT PUSH ROLLERS BEYOND LAST PINHOLE. (6" HOLE)
= Push roller mownt will fall out of tubas and cawss injury.

¥ STAY CLEAR of the widener BLADE and CONVEYOR
- Edension, Grage and Slope cylinders and conveyar drive are operatied by remote control.

¥ DO MOT STAND in between ELADE and PUSH TUBE when operating.
¥ MNEVER STEP ON or OFF the Widener ladder whila machine Is moving.

ALWAYS apply tha brakes when you retum the drive sick to neutral (center position). AND whenever the machine Is parked
with the angine is running. - Machingé may roll in neutral when brakes are in release position and engine is running.

Do not oparate machine if back up alarm is not working.
Liss low gaar when travaling up or down steep grades.
MEVER perform maintenance or operate machine alone in case of parsonal injury.

MEVER LIFT tha MACHINE with hydraulic cylinders - Use proper jacking equipment.

Y ¥ ¥ ¥ ¥

NEVER leave the maching running unattended.

MEVER operate ANY machine under the influence of any druge or alcchal.

mmm Phone (716) 692-1200 Fax (716) 692-1206



4 SP-6 ROADWIDENER MANUAL OPERATION
OPERATOR CONSOLE LAYOUT

EMERGENCY BRAKE | PARKING BRAKE
PLIEM T APPLY - PULL O RELEASE
SERUTTON MUST BE PUSSED M TO START Encalil

BRAKE ON INDICATOR LIGHT

EMERGEHGY ENGINE STOP SWITCH
ERGINE MILL - 5TOPS ALL FUNCTIONS
ENGHNE WILL WOT START WHEN ACTRATED

HIGH EMGINE TEMP. | LOW OIL PRESSURE

TWARMING ALARM
'ENGIME WL SHIUT EM

™= DO WOT TRANEL UNTIL LEJHT B OFF =

f = J----—""-—-"'—"—'-..-n.
TN, W, p— "'"""T — FORWARD / REVERSE

|

WIFAT BE i MELTRALICENTER)
Tih START ENGINE

WFST RETURM TO CENTER

AFTER BRAKE o APPLIED

Y

L A
-

S H CONVEYOR SPEED
CONVEYOR ON IOFF SWITCH  FOCRER STTCH
* BUST BE OFF TO START ENGME RETURS TO) BLOWEST
SERVICEBRAKE FOOTPEDAL ESFoRe samoow

COMTROL VALVE LEVERS
HOPPER DUMIP: GRADE, SLOPE, BLADE EXTENEMON, PUSHROULER EXTENSION

ENGINE PANEL LAYOUT EURR———

Dl FRESSURE OM I OFF | START
GUAGE [ 5WITLH

-------



SP-6 ROADWIDENER MANUAL 5

OPERATING PROCEDURES

{_ﬁ‘) READ MACHINE SAFETY PRECAUTIONS BEFORE STARTING OPERATION

CHECK BEFORE STARTING: Fuel Level, Engine Qil, Coolant,
(see ENGINE Operation Manual), Hydraulic fluid level, Rear Wheel Hub Oil
and Grease the Bearings (SEE LUBE CHART)

START-UP *SEE CONSOLE DIAGRAM previous page
1. Turn ENGINE KEY clockwise to the ON position, **DO NOT CRANK OVER - YET**
- Check the OPERATOR PAMEL and make sure the EMERG. STOP button light is not on

(square, push button switch should be in the out position),
- CONVEYOR switch is in the OFF position and the BRAKE switch in the DOWN (off) position. The

Brakes are automatically applied when the engine is turned off (check brake light on panel).
- Set the TRAVEL SPEED CONTROL LEVER in neutral {center).

NOTE: The ENGINE WILL NOT START IF;
- ENGINE KILL SWITCH is not RESET (UP)

- TRAVEL SPEED CONTROL LEVER is not in NEUTRAL (center)
- CONVEYOR SWITCH is in the ON position. - BRAKE MUSHROOM SWITCH is NOT in the DOWN paosition (ON)

- DRIVE RANGE SWITCH IS IN TRAVEL

2. Turn the key to Start the ENGINE and run at a high idle (1100 rpm.) for approx. 5 min. to WARM UP.
*FOR COLD WEATHER START Hold down the GLOW PLUG BUTTON for 30 seconds, then turn the key
- Longer warm up time may be needed in colder temperatures.
CAUTION: DAMAGE may occur in the hydraulic system at low temperatures if the
unit is throttled up and moved at low operating temperature.

3. After the warm-up period, increase to 1/2 throttle. CHECK the conveyor belt at the dump hopper end by
running the conveyor slowly and inspect for rips, missing chain bolts, or splice problams.
- Raise the sirike-off blade (GRADE UP lever), secure using the blade restraint. Raise inner deflector plate

and secure with the chain to obtain ground clearance.

@;\, WARNING: DO NOT MOVE SLOPE CYLINDER
CONTROL LEVER WITH THE BLADE PARALLEL

TO THE SP SIDE! (SWUNG BACK IN TRAVEL

POSITION) - BLADE MOUNT WILL NOT PIVOT

IN THIS POSITION and the BLADE HINGE, F

MOUNT and COLUNM WILL BE DAMAGED 1 i

4. Sound horn bafore moving to alert anyone near the SP. Set DRIVE RANGE SWITCH in PAVE. Increase engine
speed to 2000 RPM (at least) or MAXIMUM. Release the parking brake (PULL UP on CAP - indicator light will

take APPROX. 20 seconds to go out - as system pressure is built up).

UP - Brakes released If LIGHT is OFF
* OR if engine had been umed off,

Brakes APPLIED -LIGHT will ba ON

DOWMN - Brakes activated - light ON BRANE INDICATOR LIGHT

5. SLOWLY move drive conltrol stick in forward (or reverse) to move the machine into position.

&GHUTIDH: MACHINE WILL ROLL ON A SLOPE when brake is released - Use FOOT
BERAKE PEDAL until you engage the TRAVEL crontroller - FORWARD OR REVERSE

ﬂ MMQ Pheone (716) 692-1200 Fax (716) 692-1206



6 SP-6 ROADWIDENER MANUAL OPERATION

OPERATING PROCEDURES

6. Drive the SP in low gear to unload from a trailer and moving into Position. For traveling greater distances
return drive control stick to neutral and shift to TRAVEL - high gear (0 to 14 mph).

&E CAUTION: USE LOW GEAR WHEN TRAVELING UP OR DOWN STEEP GRADES

When in position at the start point retumn drive control to neutral, apply brakes and shift transmission back to
low gear. Reduce RPM's to idle.

STRIKE OFF BLADE SET UP (See blade diagrams # 1 & 2)

1. DISCONNECT the BLADE RESTRAINT and SWING the BLADE out from the SP body.
- DO NOT MOVE the SLOPE CONTROL LEVER until you swing the blade out from the chassis.

2. Sat BLADE ANGLE to approx. 45° and adjust the length for the appropriate spreading wadth
Set the blade length with the HYD. EXTENSION half extended for adjustment of your spread width -
in arout .

Pin the PUSH TUBE on the hitch balls and at the closest adjustment pin hole. PUSH TUBE MOUNT ON
THE BLADE SHOULD BE AT LEASED 2/3 BLADE LENGTH.

NOTE: Depending on the material you are applying, a greater blade angle may be needed to
fill the entire spread width. Narrower spread widths do not require as much blade angle.

3. Move the SLOPE CYLINDER MOUNTING LUG on the blade, when changing blade lengths, to at least
2/3 the length of the STRIKE-OFF BLADE.

4. Adjust the EDGER BRACE (turmnbuckle) and pin in place so the OUTER EDGER PLATE is parallel to the
lane edge,

5. Set the GRADE & SLOPE angle for the desired shoulder profile. Keep in mind material compaction if the
job will be rolled. .

Blade Diagram # 1

STRIKE-OFF WIDTH can be
adjusted by:

- Adding or removing BLADE i
SECTIONS for large changes
*see BladeDiagram #2

- Extending the Hydraulic Blade :
Extension for changing up to 1 ft.,
- Adjusting the length of the 1
PUSH TUBE and changing the
blade angle

(Depending on the material flow)

& CAUTION: When changing blade sections the HYDRAULIC EXTENSION must be the outer
most section with the BALL MOUNT and SLOPE CYLINDER MOUNT positioned inboard, or
the spread width and profile will change and blade and push tube ca

m MM&E Phone (716) 692-1200 Fax (716) 692-1206




SP-6 ROADWIDENER MANUAL
, OPERATING PROCEDURES

OPERATION ¥

PUSH ROLLER AND HOPPER SET UP be-

1. Remove CENTER PIN (beam pivot) from the travel position (left side if standing in front of the hopper)
and slide the PUSH ROLLER BEAM to line up with the center hole. the pugh roller beam is now centered
with the open hopper. Return Push Roller to the left hand position for transport on a trailer,

& WARNING: Make sure the push roller LOCK PINS are disenguaged (under the front of

the hopper) before moving the HYDRAULIC PUSH ROLLER VALVE LEVER
= LOCK PINS and EXTENSION TUBES MAY BE DAMAGED

2. Sat the PUSH ROLLERS at the proper distance for the trucks being used, so that the material does not
spill on the road or dump on the hopper back.

- Release the lock pins at the mount tubes (under the hopper) and move the PUSH ROLLERS out
*Without hyd.extension pull to the last pin hole (6TH. hole, 5 holes will show out past the mount tube)

WARNING: (IF YOU DO NOT HAVE HYD. ROLLER EXTENSION) DO NOT PULL OUT
PUSH ROLLER BEYOND LAST (6TH) HOLE - PUSH ROLLER MOUNT WILL FALL OUT OF
TUBES AND MAY CAUSE INJURY.

3. Lower the DUMP HOPPER with the valve lever. MAKE SURE there is nothing on the belt or in the way.

4. Back the truck up (or move the SP forward) pushing the rollers back to the proper distance.
With the TAILGATE LOCKED, Lift the truck body to dump level and check clearance (at least 6 in. above
balt) and dumping position.
WARNING: DO NOT ALLOW TAILGATE TO CONTACT THE CONVEYOR BELT
- SERIOUS DAMAGE WILL RESULT ON BELT AND ROLLERS!

- Lower the truck body, Pull truck forward and CHAIN the TRUCK TAILGATE to restrict the opening to
12" - 18" (adjust as necessary to regulate flow depending on material),

- Replace the pins in the nearest mount tube holes (on units without hydraulic push roller extension)

5. - Run EHGIHE at 3/4 to FULL throttle, set CONVEYOR speed to less than 1/2 and switch conveyor on.
- Open the tailgate and start a head of material in front of the strike-off blade
(approx. 3/4 blade height) before SLOWLY starting forward maotion.

CAUTION: Excessive ON/OFF conveyor operation will cause wear on system.

6. Increase forward speed & material flow as you become comfortable with the operation.
- WATCH THE SHOULDER AHEALD; look for wash outs, drivaways, high spols and holes
- Anticipate and adjust the amount of material required.

This will eliminate overflows and gaps (cleanup and fill-in with shovals)

72 MIDLAND

Phone (716) 692-1200 Fax (716) 692-1206



8 SP-6 ROADWIDENER MANUAL OPERATION

LIFTING LOCATIONS
" SP-6 WIDENER 1
SP5 WD A CAUTION
5,300 KG
gl
’ . ‘__,*’J [

. WE-0062

QMMQQ Phone (716) 692-1200 Fax (716) 692-1206
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SERVICE SECTION
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SP-6 ROADWIDENER MANUAL  MAINTENANCE & SERVICE
MAINTENANCE

& READ MACHINE PRECAUTION E STARTING

CHECK POINTS:
Fuel Level,

Fue/ Water Seperator
Engine Fuel Filter

Engine Qil,
Coolant, J.D COOL GUARD or equal(see ENGINE Operation Manual),

Hydraulic fluid level, ISO GRADE - 68
Rear Wheel Hub Oil and
Grease the Bearings

FILTER LIST:

ME117A HYD SUCTION FILTER

ZENG OIL RE518977 (JD)

FUEL RES508202 (JD)

AIR - DURALITE, ECC085005-DC024WA DONALDSON

QMMQE Phone (716) 692-1200 Fax (716) 692-1206



SP-6 ROADWIDENER MANUAL _ MAINTENANCE & SERVICE 11
MAINTENANCE

LUBE DIAGRAM

weF. | e

NO. PERIDD

1. TAKE UP BEARINGS (3) ’ DALY HIGH-TEMP GRE ASE(GLUN) -

2 | COoOLUMM DALY | HIGH-TEMP GREASE(GUN)| =

3. | coNVEYORCHAN (2) 100 | srenmEcRsUcoHE seraY |

4 | HYD. BLADE EXTENSION GUIDES 200 s | HioH-TEMP GREASE -

5. | BLADE HINGES AND HOPPER SPILLDOOR | 390s | HIGH-TEMP GREASE -

6. | PUSH TUBE AMD OUTER EDGER TURNBUCKLE | 200 . | HIGH-TEMP GREASE -

7. | voereErPiNg AND cYuNDERPIVETS | ({lias | HIGH-TEMP GREASEGGUN) |

8 | PUSHROUER (EXTENSIONTUBES&PIN) | A5.n | HIGH-TEMP GREASE -

8. | REAR AXLEHUBS CHECK SIGHT GAGE | DMLY | GEAR LUBE SAE Bowieswi 40 |ANNUAL
10, REAR BRAKE MECHANISM HOURS HIGH-TEMP (GREASE(GLIN) -

LEVEL & SAE B5WI0 AP GLS | 1500
11. | DRIVE AQE * GRERSe ALLFITTINGS |MONTALY | (oG Tewp crEASE (GuN) [HOURS
12 | EnciNe oL SEEENGINEMANUM| | S4E 5W:30 OR 10W-30 ...
FOR DETAHILED

13. | encivecoouswt  seEaFicaToNs | FEOD | somo ANTIFREEZEMATER | ANNUAL
14, | HYDRAULIC OIL SHECCAOHIGISE | DALY | 190 GRADE - 68 ANNUAL

+ REFER TO CARRARO LUBE POINTS ON NEXT PAQE
== CLEAN, INSPECT AND REGREASE ANNUALLY or WHEN WORKING CONDITIONS MAY CAUSE WEAR DAMAGE.

QMMEE Phone (716) 662-1200 Fax (716) 692-1206
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SP-6 ROADWIDENER MANUAL  MAINTENANCE & SERVICE 13
——m———
CONVEYOR BELT ADJUSTMENT

W e PLET

BEFORE FILLING HOPPER, RUN THE CONVEYOR BELT EMPTY AND WATCH THE DRIVE CHAIN TRAVEL
OVER THE RETURN END SPROCKETS. IF THE CHAINS APPEAR LOOSE ON THE SPROCKETS:
- TURN OFF THE BELT AND ENGINE, MAKE SURE DUMP HOPPER SAFETY CHAIN IS SECURED.
~MEASURE THE DISTANGE [A] BETWEEN THE BEARING [1] AND THE MOUNTING BLOCK [8] ON BOTH
SIDES TOMAKE SURE THE BEARINGS ARE ALIGNED. - LOOSEN BOTH LOCK NUTS [5]
-PUSH UP ON THE BELT AT[B], THE BELT SHOULD DEFLECT APPROX. 1 in. AND THE BELT SHOULD CONTACT WTH

CHAIN BOTTOM RUNNERS [8] 18 TO 24 in. FROM END ROLLER
IF THERE IS MORE FLEX IN THE BELT (LESS THAN 18 In. TO WHERE IT CONTACTS RUNNERS [8}

- TIGHTEN BOTH LOCK NUTS [5] AGAINST THE MOUNTING BLOCK.

- ADAJST THE TAHE UP BEARINGS [1) OUTWARD BY TURNING THE SQUARE HEAD BOLT [4]
Put L} B B .HH"I'.

- CHECK THE BELT TEMSION, ADJUST BOTH BEARINGS E"-EHL
2 -. ‘ s,

DESCRIPTION
RETUFN MOLLER TAKE UP BEARINGS
ADNSTABLE MOTOR MOUMT
(ISCHARGE EWD TAKE P BEARING
BEARTMG ADUUSTER SCREW
LOCK WUIT
DRIVE CHAIN
HOUMT ING BLOCK
BOTTOM CHAIN RUNMER

o ~af of | & ||t | §

-]

EN

W

18 - 24 IN.

DMIDLAND 5,6 (716) 6921200 Fax (716) 6921206



14 SP-6 ROADWIDENER MANUAL MAINTENANCE & SERVICE
INSPECTION & CLEANUP PRIOR TO NEW CONVEYOR BELT INSTALLATION

SERVICE BULLETIN, SB-0002

==
_-1
& |
= AW
G:\NC\BE-0007

ABRASIVE DN THE COMYEYOR BELT.
2. ADJUST BELT TENSION IM ACCORDANCE WITH THE OWMER'S MAMUAL .
3. ADJUST BELT SCRAPER TEMSION AS SHOWN BELOW.

1. AGPHALT W/STOME LEFT ON VARIOUS SURFACES MAY ACT AS AN

ﬁﬂ!ﬁa&ﬁg Phone (716) 692-1200 Fax (716) 692-1206



SP-6 ROADWIDENER MANUAL  MAINTENANCE & SERVICE 15

SERVICE BULLETIN, SB-0005

CONVEYOR BELT MAINTENANCE:
A FEW CUSTOMERS HAVE COMMENTED ABOUT LOW BELT LIFE WHEN USING ASPHALT. AFTER EXTENSIVE
REVIEW OF CONTRACTOR'S EQUIPMENT, MIDLAND IS PROVIDING THE FOLLOWING GUIDELINES:
1. MANY BELTS ARE INSTALLED TOO TIGHT. THE STONMES IN THE ASPHALT CAN PRODUCE SMALL
CUTS IN THE BELT DURING PAVING. HOWEVER, IF THE BELT IS TOO TIGHT A TEAR AND SUBSEQUENT
PEEL OFF OF THE TOP SURFACE MAY OCCUR.
SPECIFIC INSTRUCTIONS FOR CONSISTENT BELT TENSION FOLLOW:

THERE ARE TWO METHODS:
A, WHEN THE SIDEBDARD RUBBERS ARE REMOVED AND THE CHAIN IS ACCESSIBLE:

AFTER INSTALLING THE CONVEYOR BELT, ADJUST THE TAKE UP BEARINGS ON BOTH SIDES UNTIL
THE CHAIN CAN BE LIFTED UP APPROX 1 3/4 INCHES AT THE CENTER OF THE MACHINE. THEN
TIGHTEN THE JAM NUTS.

B. WHEN THE SIDEBOARD RUBBERS ARE LEFT IN PLACE:

ADJUST THE TAKE UP BEARINGS EVEMNLY ON BOTH SIDES TO APPROX. 30 FT-LBS TORQUE. THE
TORQUE WILL INCREASE RAPIDLY WHEN THE CHAIN IS FULLY SEATED IN THE SPROCKET
("BOTTOMED QUT") THEN BACK OFF ON THE BOLT 1/2 TURN ON BOTH SIDES (APPROX 1/18 INCH).
THEM TIGHTEM THE JAM NUTS. MOTE THAT THE CONVEYOR BELT MAY STILL CONTACT THE PUSH
ROLLER TUBES UNDER THE MACHINE. HOWEVER, ANY WEAR DUE TO THIS CONTACT I5 MINIMAL
COMPARED TO LOW LIFE DUE TO TOO TIGHT A BELT TEMSION.

2. THE CONVEYOR BELT SCRAPER IS CRITICAL TO BELT WEAR. THE SCRAPER MOUNTS HAVE
RUBBER TORSION SPRINGS INSIDE SO IT WILL SPRING OUT AMD BACK WHEN THE SPLICE COMES
AROUMD. THE SCRAPER MUST BE ADJUSTED SO THAT A SHEET OF PAPER JUST SLIDES BETWEEN
THE BELT AND SCRAPER. HOWEVER, IF CONTACT IS DESIRED, ADJUST FOR ABSOLUTE MINIMUM
CONTACT PRESSURE.

3. ON DUAL SIDED SP MACHINES, THE COMVEYOR BELT SCRAPER OM THE NON DISCHARGE SIDE
MUST BE LOOSENED AND ROTATED OUT OF POSITION. WHEN REVERSING THE DISCHARGE SIDE,
POSITION THE DISCHARGE SCRAPER AS NOTED IN #2 AND ROTATE THE NON DISCHARGE SCRAPER
OUT OF POSITION. THE NON DISCHARGE SCRAPER MAY PICK UP STONES ON THE UNDERSIDE AND
ACT AS A CUTTING EDGE.

4, THE SCRAPER MUST BE CLEANED TO REMOVE ACCUMULATED STOMES AND GRIT AT THE END OF
EACH DAY WHILE IT IS STILL SOFT. THIS INCLUDES THE UNDERSIDE EDGE WHICH CAM ACT LIKE A
CUTTING EDGE WITH STONE BUILDUP. THE SAME IS TRUE WITH THE ADJUSTABLE END GATE SEAL.

5. DOUBLE SIDED MACHINES HAVE ADJUSTABLE END GATES ON BOTH SIDES. ON THE DISCHARGE
SIDE, THE GATE MUST BE OPEMED ALL THE WAY. IF MOT, THE MATERIAL FLOW IS RESTRICTED AND
THE MATERIAL SLIPPAGE ON THE BELT WILL INCREASE. THE MATERIAL SLIPPAGE ON THE BELT

WILL RESULT IN HIGH BELT WEAR.

6. MACHINES WITH ADJUSTABLE END GATES (TYPICALLY ON DUAL SIDED SP UNITS) HAVE A
COMNVEYOR BELT STRIP (SEAL) BOLTED TO THE LOWER EDGE OF THE GATE. THIS SEAL MUST BE
CUT BACK TO EMSURE A 1/4 INCH GAP WHEN THE GATE IS PHYSICALLY BOTTOMED OUT IN THE
HOPPER. THE SEAL IN CONTACT WITH THE CONVEYOR BELT WILL RESULT IN HIGH WEAR AND
POSSIBLE CUTS FROM STONES. NEWER SP MACHINES NOW HAVE THIS 1/4 GAP BETWEEN THE

SEAL AND AND BELT.

7. AT THE EMD OF THE DAY, INSPECT BOTH RETURN ROLLERS (ADJACENT TO THE DRIVE ROLLERS).
IF THESE ROLLERS DO NOT ROTATE, CLEAN OFF ALL ASPHALT OR OTHER DEBRIS. A NON
ROTATING RETURN ROLLER WILL CUT UP THE UNDERSIDE OF THE BELT.

8, THE SIDE BOARD RUBBERS MUST JUST TOUCH THE BELT. A GAP WILL ALLOW ASPHALT TO ENTER
THE ROLLER CHAIN AREA. IF THE SIDEBOARD RUBBERS ARE PRELOADED AGAINST THE BELT,
RAPID WEAR WILL OCCUR.

§. A FEW CUSTOMERS HAVE NOTED THAT, AFTER ASPHALT USAGE, IF A BELT IS LEFT STANDING FOR
A FEW DAYS,IMMEDIATE START UP WILL INVARIABLY RESULT IN LOW BELT LIFE. A RELEASE AGENT
PRIOR TO AND AFTER EVERY USE WILL LENGTHEN BELT LIFE. TWO RECOMMENDED RELEASE AGENTS ARE:

1. ZEP SLIDE (972) 228-3388 2. TEC SHIELD (600) T00-2530

RETURNS FOR WARRANTY CLAIMS ON BELTS WILL BE REVIEWED TO DETERMINE IF THE ABOVE GUIDELINES
WERE USED DURING BELT INSTALLATION.

ﬂ MMEE Phone (716) 692-1200 Fax (716) 692-1206
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SERVICE BULLETIN SB-0017

SPR-6 FUEL SHUTOFF RELAY KIT, S/N 103-113

THIS FUEL SHUTOFF RELAY KIT IS PROVIDED TO CORRECT THE INTERMITTENT MO START COMNDITION FOUND
ON SOME MACHINES. A LARGER GAGE WIRE WILL INCREASE THE VOLTAGE ACROSS THE FUEL SHUTOFF
SOLENOQID TO ENSURE ACTUATION.

REFER TO THE TWO ELECTRICAL SCHEMATICS ON THE NEXT PAGE.

THE KIT INCLUDES:

IT NGO QTY DESC

Mda0EE RELAY

18 GA RED WIRE, 8 IN-1/8 FEM SPADE-1/4 FLANGE SPADE

18 GA BLK WIRE, 20 IN-1/4 FEM SPADE-RING

14 GA RED WIRE, 10 IN-1/4 FEM SPADE-RING

14 GA RED WIRE, 10 IN-1/4 FEM SPADE-BUTT

18 GA BLK WIRE #12, 15 IN-1/4 FEM SPADE-BUTT

1. REMOVE THE (4) BOLTS FROM THE ENGINE CONTROL PANEL TO GAIN ACCESS TO THE REAR OF THE PANEL.

&N G =
=k o ok b b

2. REMOVE THE RED WIRE FROM THE IGNITION SWITCH TERMINAL AT THE GLOW PLUG BUTTON SWITCH, AND
COMMNECT TO THE "B” TERMIMAL AT THE MURPHY SWITCH (THE RED WIRE MAY BE &1 & #15 ON EARLIER
MODELS).

3. REMOVE REDVYEL WIRE FROM THE "B® TERMINAL AT THE MURPHY SWITCH AND CONNECT TO THE IGNITION
SWITCH TERMIMAL AT THE GLOW PLUG PUSH BUTTON SWITCH,

4. REMOVE (4) SCREWS FROM THE OPERATOR COMSOLE RIGHT PAMEL TO GAIN ACCESS TO THE ENGINE KILL
SWITCH AND REMOVE WIRE #11 FROM THE SWITCH. ALSO REMOVE WIRE #11 FROM THE NC TERMINAL
AT THE MURPHY SWITCH., WIRE #11 15 NOW A SPARE WIRE.

5. CONNECT THE 18 GA RED JUMPER WIRE, ITEM 2, BETWEEN ENGINE KILL 3WITCH TERMINAL AND POSITIVE
12 VOLTS TERMIMAL AT THE CONVEYOR OMNOFF SWITCH.

8. MOLUNT THE M4066 RELAY TO THE ENGINE CONTROL PANEL STUD BELOW THE ENGINE TACHOMETER,

7. CUT WIRE #12 AT THE CONNECTION WITH THE HEAVY GA PINK WIRE (FROM THE FUEL SHUT OFF
SOLENOQID), CONMECT WIRE #12 TO TERMIMAL #86 OF THE RELAY USING THE 18 GA BLK EXTENSION
VWIRE M12, ITEM 6. CONMECT THE PINK WIRE TO TERMINAL #87 OF THE RELAY USING THE 14 GA RED
EXTENSION WIRE, ITEM 5.

8. CONNECT THE I8 GA BLACK GROUND WIRE, ITEM 3 TO TERMIMAL #85 OF THE RELAY AND COMNECT TO A
GOOD GROUND,

8. CONMECT THE 14 GA RED JUMPER WIRE TO THE NC TERMIMAL AT THE MURPHY SWITCH AND
TO TERMIMAL #30 OF THE RELAY.

10. TEST THE STARTING SYSTEM OPERATION INCLUDING THE ENGIMNE KILL SWITCH AT THE OPERATOR
CONSOLE. SECURE ALL WIRING AND REINSTALL THE PAMELS.

11. INSERT PAGE 3 INTO THE MANUAL TO UPDATE THE ELECTRICAL SCHEMATIC. DISCARD THE OLD PAGE.
INTERMAL INFORMATION FOR FABRICATION OF WIRE ASSEMBLIES:

ITEM #2 18 GA RED WIRE 8 IN , 1/8 FEM SPADE CONNECTOR, 1/4 FLANGE SPADE TERMINAL

ITEM #3 18 GA BLK WIRE 20 IN, 1/4 FEM SPADE CONNECTOR, #10 RING TERMINAL

ITEM #4 14 GA RED WIRE 10 IN, 1/4 FEM SPADE CONNECTOR, #10 RING TERMIMNAL

ITEM #5 14 GA RED WIRE 10 IM, 1/4 FEM SPADE COMMECTOR, 14-16 GA BUTT CONNECTOR
ITEM #6 18 GA BLK WIRE #12, 15 IM, 1/4 FEM 5PADE CONMNECTOR, 14-16 GA BUTT CONMECTOR

mm&& Phone (716) 692-1200 Fax (716) 692-1206
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SERVICE BULLETIN SB-0017

8PR-6 FUEL SHUTOFF RELAY KIT, 8/N 103-113
REVISED WIRING SCHEMATIC

PREVIOUS WIRING SCHEMATIC

S e T ——————
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18 SP-6 ROADWIDENER MANUAL
SERVICE BULLETIN 5B-0019

INSTALLATION OF SPR-6 DUMP HOOPER SAFETY CHAIN

INSTRUCTIONS:

1. INSTALL SUPPLIED KIT AS SHOWN BELOW.

2. RAISE DUMP HOPPER AND CONNECT CHAIN.
CHAIN SHOULD SECURE HOPPER IN A POSITION THAT
DOES NOT EXCEED TRANSPORTING WIDTH OF 8' 6" (102").

DRILL 7/16" DIA HOLE
THRU BOTH WALLS

FIGURE 3: DUMP HOPPER VIEW

FIGURE 4: DETAIL VIEW A

PDMIDLAND ..., 166021200 Fax (716) 692-1206
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SP-6 ROADWIDENER MANUAL

DECAL LOCATIONS

Warning and Caution Lable location

ALL PERSONNEL TO BE INVOLVED IN THE OPERATION OR MAINTENANCE OF THE
MACHINE, MUST READ THESE PRECAUTIONS AND UNDERSTAND ALL THE WARNING

LABELS.

IFANY CAUTION LABELS ARE DAMAGED OR UNREADABLE, CONTACT MIDLAND
MACHINERY PARTS DEPARTMENT FOR REPLACEMENT

ltam No. GQty. ltem ID.

ltern Mame

1 I PM-000B
330 IN. PM-0018
102 IN. F‘M-ﬂmﬂ.ﬁ.
. PM-DD3T
PM-0115
PM-0115-6
PM-0123
SS-0001A
S5-0020
55-0022
W C-0001
WC-0003
WC-0004
WE-0005
‘WC-000T
‘wWe-0012
'WC-DO14A
W C-0020
 Wc-0022
WC-0038

(0] 00~ O A | D B -

-y
[+
B P P e = T L E e T T R A .

LABEL-"MIDLAND NAMEPLATE" - FOIL

LABEL-"REFLECTIVE TAPE" - 8" WIDE {150 FT.fRﬂLI__}
LABEL-"REFLECTIVE TAPE" - 3" WIDE X 1500°/RL
LABEL-"MIDLAND S.N. PLATE"

LABEL"MIDLAND" (SP8& 10LOGO)
LABEL-"MIDLAND" (SP-§) (USE W/ PM-0115)
LABEL- "NO RIDERS"

LABEL- "DIESEL FUEL ONLY"

LABEL-"HYDRAULIC OIL°

LABEL-"ENGINE OIL

'LABEL-WARNING-BEFORE ASSEMBLING®
LABEL-"WARNING-DO NOT STAND"

LABEL"WARNING-DO NOT STAND IN FRONT"
SIGN CAUTION STAND CLEAR
LABEL-"WARNING - DO NOT PERFORM"
LABEL-"WARNING-PINCH POINT..."

LABEL-"WARNING-STAND CLEAR"

LABEL- "CAUTION: NO SMOKING...”
LABEL-"CAUTION-MOVING CONVEYOR"

:L.H.BEL-'WAHMNG MATEFIIAL DISCHARGE"

SIGN: "CAUTION SLOW MOVING VEHICLE"

LABEL-"WARNING-DO NOT ALLOW TRUCK"

LABEL- "WARNING-HYD CYLINDER"

ﬂmmg Phone (T16) 692-1200 Fax (716) 692-1206
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20 SP-6 ROADWIDENER MANUAL

No. | REQ DESCRIPTION PART MUMEER
1 | 1 |5ACOLUMN MOUNT ON 5P-6 §p-1187
2 | 1 |cowmm SA-072
3 | 1 |suppoRT PIVOT SA-108
4 | 1 |cowmnToP SA-077
5 | 1 |CrUNDER, HYDRAULIC, 3000 PSI, TIE ROD, 2-1/2° x 18" | M1013

' 6 | 1 |BLADE MOUNT SA-0
7 | 1 | DeEREDce pLATE sA-082
8 | 1 |HIMGE HALF (MOUNT) 5A-088
- 2 | HIMGE HALF (BLADE) SA-089
10 | 2 |BLADESECTION-1FT SA-097
11 | 2 |BLADE HINGE PIN SA-105
12 | 2 | BLADE SECTION - 2 FT SA-096
13 | 1 |ouTER EDGER Sh=102
14 | 1 |CUP(OUTER EDGER) SA-104
15 | 1 |EoceR eRace Sh-131
16 | 1 |sueroRT UG SA-109
17 | 1 |5.0PE CYLINDER (SAE-5030) 2 X 30 M1019
18 | 1 | BLADE PUSH ANCHOR 54502
19 | 2 |BALLHITCH, 2 DIA, ZINC-PLATED M11005
20 | 1 |PUSH TUBE INNER SP-867
21 | 1 | PUSH TUBE, CUTER SP-883
22 | 1 | BALL MOUNT 2 CLASS I ME104
23 | 1 | HITCH PIN 344 X 4 3/4 M11006
24 | 1 | HITOH PIM 5/8° DIA X 3° LG CLASS III ME105
25 | 1 |SPREADER TUBE SA-D81
26 | 2 | HAIRPIN, COTTER, 0.120 WIRE X 2 /8 M11024
27 | 2 |HITCHPIN 1/4 X3 112 SA-345-27
28 | 3% | HEXNUT, 17213 UNC HOXN-1/2-13
29 | 35 | LOCK WASHER, 12 LW-12
30 | 25 | 12413 UNC X 1 3/4 HEX HD CAP SCREW HCS- 1/2-13-1.75
3| 1| LOCK WASHER, 34 LIOW-34
32 | 1 |HEXNUT, 3/4-10 UNC HOIN-3/4-10
35 | 4 |PFLAT wASHER 17 FLW-1
36 | B |FLAT WASHER, 1,2 FLW-1/2
37 | 1| 18 UNC HEX MUT HEX-1-8
38 | 1 |17 LoCKwasHER LKW-1
39 | 1 |ELASTIC STOP NUT, 1-8 UNC ESH-1:
40 | B |HAIRPIN, COTTER, 0.178 WIRE X 3 %16 M11013
41 | & |1/2:13 UNC X 2 HEX HD CAP SCREW HCS-1/2-13-2.00
42 | 1 | 148 UNCX 7 HEX HD CAP SCREW HCS-1-8-7.00
43 | 1 | 148 UNCX 5 HEX HD CAP SCREW HCS-1+8+5.00
44 | 2 | 1/2-13 UNC X 1 1/2 HEX HD CAP SCREW HCS-1/2-13-1.50

3 | 1/2-13 UNC X 1 1/2 HEX HD CAP SCREW HCS-1/2-13-4.00

QM Phone (716) 692-1200 Fax (716) 692-1206
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24 SP-6 ROADWIDENER MANUAL 21t HYDRAULIC EXTENSION ASSEMBLY
——

SP-%00
fem Mo.| Qty. |item ID. item Name
1 1 [sP-1243 REWORKED CONTROL HANDLE
2 1 |SP-1132 LABEL, EXTENSION
3 1 |SA917 HYDRAULIC BLADE EXTENSION ASSY (SEE
4 | 1 [Mm14054B VALVE SPOOL SECTION, 1 SECTION MANUAL, DIRECTIONAL _
5 | 3 [LKw-3B LOCK WASHER, 3/8
& 2  |HCS-1/2-13-1.50HEX HD CAP SCREW 1/2-13 UNC x 1-1/2
7 2 H¢5-1E-13ul% HEX HD CAP SCREW 1/2-13 UNC x 2
8 4 |HXN-1/2-13  [HEX NUT, 1/2-13UNC i
9 3 HXN-3/8-16 HEX NUT, 3/8-16 UNC
10 4 |LKW-112 LOCK WASHER, 1/2
1 6 |FLW-1/2 FLATWAEHEH.HE
12 3 |TCDA TTUBE CLIP, DOUBLE-1 INCH
- | 1 |SP-800-HK  |HOSE KIT FOR SP6 HYDRAULIC VARIABLE STRIKE OFF BLADE ASSY |
13 1 |SP-800-01 |6-100R1AT-6FJS-BFJSO0L x 135.0 LG. (EXT BLADE - OUT)
14 1 |SP-800-02 6-100R1AT-6FJS-6FJS00S x 148.0 LG. (EXT BLADE - IN)
- - |5P-900-FK FITTING KIT, SP-6 HYDRAULIC VARIABLE STRIKE OFF BLADE ASSY |
15 2 |2024-8-65 ADAPTER, 90° ELBOW, 112 MNPT x 9/16-18 MJIC
16 | 2 |202702-6-65 | ADAPTER, STRMGHT 9/16-18 MORB x 316-18 MJIC

(**SEE HYDRAULIC SCHEMATIC SCHEMATIC FOR LAYOUT)

HYD. BLADE EXTENSION ASSEMBLY

SA-917

(5 | 2 | CLEVIS PIN 1" DIA x 2-3/4" COMES W/CYLINDER| M11084
4 | 4 | HAIRPIN, COTIER, ZINC PLATED FOR 78" 10 1* DIA | M11013
3 [ 1 | HYDRAULIC CYL 2 1/2 X 12, SA-349-26
2 | 1 | EXTENSION SECTION (OUTER) SA-126
I | 1 | EXTENSION BASE SA-122
o, L1 S e MR

MIDLAND ., (716) 692-1200 Fax (716) 692-1206
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2 MIDLAND

NOTE: SERIAL # 101 TO 121 USE HIGHLIGHTED PART #'S SP-675
ltem # | Quantty hemiD Rev DISCRIPTION
1 3 [M0146 [ |BEARING, TAKE-UP SCZ" BORE ]
2 1 Mz081 | |GYLINDER, HYD, 2500 PSI, 2-1/Z x12° CHROME PLATED ROD 1
3 | 7 [Msosi | |MOTOR, HYDRAULIC, FIXED, 375CC, WHEEL MOUNT —
4 1
=1 - I
= — ._
7 1 [SAI147 ROLLER 18X 16-1/8
toM121| 19 SPE8§ *|CONVETOR ROLLER INTERROLL
] 1 [8P-1012 BUSHING, DUMP CYLINDER
] 1 [sPa03 A |FRONTBIB-SPE#122 > -
TofZ| 1 8P1013 | ¢ FRONTBIB -SPSUPTO#IZ TN
10 1 [SP-1014 BB RETAINER, LONG
1 1 [SP-1015 ‘A |BIB RETAINER - SHORT
lofi2i| 1 |SP1015 |+ BiB RETAINER - SHORT g
12 o
13 1 [SP-1021 ‘J[Hnﬁen HINGE PIN WELDMENT, REAR o
14 1 EP-1022 HOPPER HINGE PIN, FRONT )
15 1 [SP1023 ARt UPPER MOUNTING BRACKET, SIDEBOARD N
16 1 |SP-1024 FRONT UPPER MOUNTING BRACKET, SIDEBOARD
17 2 |SP-1025 " IRETAINER, RUBBER, UPPER SIDEBOARD
18 4 |SP-1036 ~ SIDEBOARD RUBBER o l
19 PR - A | LOWER MTG BCKT (F & R) SIDEBOARD -
20 2 |sP1035 LOWER SIDEBOARD RUBBER RETAINER
29 1 [SP-1044 A |DUMP HOPPER, LEFT SIDE
to#i21 1 |[SP-1044 | * | DUMP HOPPER, LEFT SIDE S
55 i
s t - i
24 1 [SP-1071 A |DRIGBLE GATE WELDMENT
o #121 1 [sP1071 * " DRIBBLE GATE WELDMENT
25 3 [5P-1075 I |PANEL MOUNT WELDMENT, DRIGBLE GATE -
26 1 |sP-1094 | A |DEFLECTOR ASSEMBLY
To#i21| 1 SPA088 | * |DEFLECTORASSEMBLY T
— 27 | 1 Tﬁﬁ*‘r‘ﬁ | A [HINGERIN |
to #121 i SP1118 | * [HINGE PIN. . ]
B I o - R
29
— 51 -
31 N ] e
a2 2 [Pz REWORKED HOPPER SPRING [COW)
33 2 [sp12s H%Wmm“ -
34 1 |SP-1226 SPRING RETAINER WELDMENT 1
a5 | 1 |sPazas | A |WIPER PANEL WELDMENT S
to #121 1 (SP-122% % |WIPER PANEL WELDMENT = CLEIE N
36 i [5P-1240 |"A | GUARD WELDMENT, CONVEYOR RETURN |
oR21| 1 |5P-1240 "% |GUARD WELDMENT, CONVEYOR RETURN - — 1
a7 1 [$P1315PH CONVEYOR BELT ASSY, W/ ROLLER CHAIN (SERIAL # 122 ) |
aT.a ) [BP1316 A |CONVEYOR BELT WIEND SPLICE AND HOLES (SERIAL # 122 =) 1
7o | @ [sPeTt ROLLER CHAN, CORVEYOR SR

Phone (716) 692-1200 Fax (716) 692-1206



26 SP-6 ROADWIDENER MANUAL CONVEYOR and HOPPER ASS'Y.

2 MIDLAND

. SP-675
ET [T [sPeez [ A |WIPER RETAINER ]
to#21] 1 |sP892 | * IWWERRETANER T
3| 1 |5Psas [ A |WIPER RUBBER |
to #121 1 [SP.5a3 i " IWIPER RUBBER NN
A0 1 SPES4 | A |WIPER FRAME, SP8 - T
to #1121 i SP694 | * |WIPER FRAME, SP&
FT] i |sP&gs MOTOR COUPLING, SP-6, WHITE h
42 1 |SP504 A |DRIVE ROLLER, CONV
to #121 1 |8P884 | * [DRIVE ROLLER, CONV o
43 1 SP-EG% A |IDLER ROLLER, CONV -
to #121 1 ?ﬂf ~ * | IDLER ROLLER, CONV E
- - |
45 4 |5535-3/4-104.50 SOUARE HD SET SCREW &/4-10 UNCx4-1/ 2" LG
46 1 |ESN-3/4-10 ELASTIC STOP NUT, 3/4-10 UNC
47 4 |FCSA/2-13-2.00 FLAT SOCKET HD CAP SCREW 1/2-13 UNC x 2 o
a8 B |FCS51/213250 | |FLAT SOCKET HD CAP SCREW 1/213 UNG x 3113
49 T |FCE-1/420083 | |FLAT SOCKET HD CAP SCREW 1/4-20 UNCx5/8
&0
51 38 |FCSS/16-18-1.00 I‘in‘T‘Efﬁ:"frTu CAP SCREW 5/ 16-16 UNGC x 1
52 1 |FCS5I8-114.50 |FLAT SOCKET HD CAP SCREW 5/8-11 UNCx4-1/2
53 1 FLw-1 FLAT WASHER, 1
54 2 |[RwW-4 FLAT WASHER, /4
55 1 |FLW-¥E FLAT WASHER, 3/ 8
56 1 |HCEW 410350 HEX HD CAP SCREW 3/4-10 UNG x 31/ 2
57 4 |HIN-34-10 HEX JAM NUT, 3/4-10 UNGC
58 0 HEN-1/213 ~|HEX NUT, 1/2-13 UNG ]
59 0 |LRW-1i2 |LOCK WASHER, 1/ 2 o
60 | 1 |ESNis ELASTIC STOP MUT, 18 UNG
61 2 28029 1/4" DRIVE X 8/ 160/ A/L GREASE FTG (#23150)
62 1 |HCS-1/4-200.75 HEX HD CAP SCREW 17420 UNC x 34
E R LOCH WASHER, 174
[T 1 FLwW-1/4 FLAT WASHER, 1/4 |
= :
—o8 - S L
67 19 |RLP5/320.75 | |ROLLPIN 5/32.0.75 (CONV ROLLERS) |
68 12 |TFS-3/8-160.50 WASHER HD THREAD FORMING SCREW ¥/8-18UNCx 112
69 16__ [FTH5/16-180.75 | |FLAT HEAD THREAD FORMING SCREW 5/16-18 UNC x 374 'E
i

Phone (716) 692-1200 Fax (716) 692-1206
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SP-675
CONV. BELT, ROLLER,SIDEBOARD ASSEMBLY

DIAG.#1 (END VIEW)
5169
1617 )X51

Vi

= )/?—; — "T'E\ i
: - |
v QOOO

32
DIAG.#2 (TOP VIEW) 3
| i 3
| 6
63
§
¥
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DRIVE ROLLER ASSEMBLY (1) Ll
' RETURN ROLLER g
== ASSEMBLY  H=H
L i g . DIAG.#4 (TOP VIEW)

HOPPER BIB

DIAG. #5

SR
2 MIDLAND Phone (716) 692-1200 Fax (716) 602-1206




SP-6 ROADWIDENER MANUAL 29

END VIEW

16 | 8 | FLAT WASHER, 5/16 FLW-5/16

15 | 17 | LOCK WASHER, 5/16 LKW-5/16

14 4 | HEX HD CAP SCREW, 5/16-18 UNC x 3/4 HCS-5/16-18-0.75
13 | 3 | HEX HD CAP SCREW, 5/16-18 UNC-1 1/2 HCS-5/16-18-1.50
12 | 4 | HEX HD CAP SCREW, 5/16-18 UNC-2 1/4 HCS-5/16-18-2.25
11 | 2 | HEX HD CAP SCREW, 5/16-18 UNC x 5/8 HCS-5/16-18-0.63
10 | 4 | HEX HD CAP SCREW 5/16-18 UNC x 1 HCS-5/16-18-1.00
9 | 2 | TEE NUT, 5/16-18 UNC, BASE 7/8" x 3/8" HEIGHT M6343

8 | 4 |TEENUT, 5/16-18 UNC, BASE 7/8" x 5/8" HEIGHT ME344

7 1 | MOUNTING CLAMP- CHAIN COVER, SP-6 SP-1383

6 | 1 |REAR BASE PLATE, CHAIN COVER, 5P-6 SP-1384

5 1 | MOTOR MOUNT 5P-6 SP-1016

4 2 | SPACER, CONV MOTOR MOUNT SP-558

3 2 | CONVEYOR END SEAL 5855

2 | 1 | BASE PLATE @ MOTOR, CHAIN COVER, 5P-6 SP-1382

1 2 | MTG PLATE, CHAIN COVER, 5P-6 SP-1381
No. | REQ. DESCRIPTION PART WUMEER

ﬁﬂ!mg Phone (716) 692-1200 Fax (716) 692-1206
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SECTION C-C C
(¥ 1 DEFLECTOR BETAINER, Spa b0
15 1 DEALECTOR MOUNT b i
15 1 DERLECTOR 1001
14 1 DEFLECTOR AFM, REAR P-1100
13 1 DEFLECTOR ARM, FROMT et
1z 2 SHOULDER SCREW 34 u 34 THE- LTS
11 F S-H00K 54.350-13
10 3 SPEING, COMPRESSION 1-11716 O x ¥ LG x 7732 WIRE DL M43
@ 4 FLAT WASHER, 14, ARSE0-CI216, 1312 00 » 765 ID & 022 058 Thil ME12E
B 9 LIOCK WASHER, B L1
¥ ? HEX MU, 38-1/5 LiNC HOM-ATE-15
E ] HEX MM WUT, SE-11 UNC HIN-58-11
-4 2 HEX HD CAP SCRPW 5/8-11 UNC x 413 HCS-58-11-450
§ g FLAT SOCKET HD CAP SOREW 3816 UNC x 2 P35 15-2.00
3 4 FLAT SOCKET HD/CAR SCREW 38-16 UNG = 1-1/3 FCS-37E-16-1.50
2 2 ELASTIC STOP MUT, SB-11 LG ESN-5/E-11
1 11 CHAIN, HACHINE 270 ISRETH
[ RED, DESCRIPTION FART MUMBER

2 MIDLAND
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ROLLERASSEMBLY
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FETIH FIM CREP PO -1 + 112 DUA SHAFT 340 DOA WIRE

FLAT HEAD Cal SCREW 47811 UC x 1-173

FLAT MO SOCKET CAP SCREW 12-30 LC 2 8
DESCRIPTION

! Ll I I Y B T T I Y

i

2

k

i

L]

]

1

L] WEDE INNER FIEG IAGING. WCORLAR 1 L5716 Bl

4

L]
B
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—_———— e —————— —— — ————————

-700
("*SEE HYDRAULIC SCHEMATIC AND SCHEMATIC PARTS LISTS NEXT PA 35

ltem No. Qty. item ID.  Item Nama

1 1 M1250  PUMP, HYDRAULIC, ASSEMBLY (SP-§)

2 1 M14078  VALVE, COUNTERBALANCE

3 1 M18115  VALVE, DIRECTIONAL CONTROL, W/ BODY

4 1 M18121  PRESSURE SWITCH, SPDT SETS ON 200 PSI FALLING

5 1 IM4130 DIN CONNECTOR W/ MOV & LIGHT

6 6 M5099 TEMP/SIGHT GAUGE, HYD TANK (B00/NC/SP-8)

7 1 |M8053  MAGNETIC PLUG, 1/2 MNPT _

8 1 MB103A  FILL NECK 3" HIGH (SP-6 HYDRAULIC)

] 1 IMB117  'SUCTION FILTER ASSY, TANK TOP MOUNTED
10 1 M61178  MANOMETER FOR SUCTION FILTER ME117

11 1 M6118  ENDCOVER KIT W/O DRAIN 14" DiA

12 1 MG144 VALVE, SOLENOID, N/O, POPPET TYPE SP-6

13 1 ME154 PRESSURE SWITCH , SPDT 1000 PSI MAX ADJUSTABLE

14 1 SP1238 REWORKED FITTING FOR FILTER GAUGE (SP-6)

15 1 SP-TOOFK |FITTING KIT, SP-6 HYDRAULIC SYSTEM _ (SEE NEXT PAGE)
16 1 SP700-HK HOSE KIT FOR SP6 HYDRAULIC SYSTEM (SEE NEXT PAGE)
17 1 352 |0-RING, BUNA-N SIZE 352 - 316 x 4-7/8 ID

HYDRAULIC PUSH ROLLER ASSEMBLY
——

SP-668
ltam No. Qty. Item ID.  item Name
1 4 M11013  HAIRPIN, COTTER, ZINC PLATED
2 "9 M14054C  VALVE SPOOL SECTION, 1 SECTION MANUAL, DIRECTIONAL
3 1 SA-34926 CYLINDER. HYDRAULIC, 2500 PSI, WELDED, 2-1/2" x 127
_ 4 1 SP-1133  LABEL, PUSH ROLLER
B 1 $P-1243  REWORKED CONTROL HANDLE
. 1 SP-6B8-FK |FITTING KIT, SP-6 HYDRAULIC PUSH ROLLER ASSY (OPTION)
6 2 2024665 ADAPTER, 80° ELBOW, 1/2 MNPT x 8/16-18 MJIC
7 2 20270246-65 ADAPTER, STRAIGHT, 9/16-18 MORB x 9/16-18 MJIC
8 2 2041665 ADAPTER, STRAIGHT, BULKHEAD, 91818 MJC
- i 'SP-868-HK HOSE KIT FOR SP6 HYDRAULIC PUSH ROLLER ASSY (OPTION)
] 1 5P86801 6-100R1AT-BFJS-6FJSOOL x 59.0 LG. (PUSH ROLLER-OUT- INSIDE CONSOLE)
10 1 |SP-668-02  6-100R1AT-BFIS-6FJS90S x 56.0 LG. (PUSH ROLLER-IN- INSIDE CONSOLE)
11 1 SP-§8B03 B-100R1AT-6FJS-BFJS90L x 85.0 LG. (PUSH ROLLER - OUT)
12 1 SP-68E-04 6-100R1AT-6FJS-6FJS00S x 98.0 LG. (PUSH ROLLER - IN)

ﬁMMﬂg Phone (716) 692-1200 Fax (716) 692-1206
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SP-6 ROADWIDENER MANUAL HYDRAULIC INSTALLATION
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5P-6 ROADWIDENER MANUAL HYDRAULIC SCHEMATIC 38
SP-700

COMTROLLER i
MICRD SWITCH
¥IRE-10403 |
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36 SP-6 ROADWIDENER MANUAL HYDRAULIC SCHEMATIC

SP-700
ADAPTER, STRAIGHT, 7/16-20 MORB x 7/16-20 MJIIC 202702-4-45

ADAPTER, STRAIGHT, 9-16-18 MORB x 7/16-20 MJIC 202702-6-45
ADAPTER, STRAIGHT, 9-16-18 MORB x 9/16~18 MJIC 202702-6-65
ADAPTER, IIE, ~1/16~12 WORB x 1-1/16-12 WIIC x [-1/16-12 MIIC 203006-12-125
ADAPTER, TEE, 9/16-18 WORB x U/16-18 MJIC x 9/16-18 MJIC | 203005-6-6S
ADAPTER, TEE 1-1/16-12 FJIC x 1-1/16-12 MJIC x 1-1/16-12 MJIC| 205102-12-125

ADAPTER, TEE, 7/16-20 FJIC x 7/16-20 WIC x 7/16-20 MJIC | 203102-4-45
ADAPTER, TEE, 9716-18 FJIC x 9/16-18 MIIC x 9/16-18 MJIC | 203102-6-65
ADAPTER, TEE, 9/16-18 MIIC x 5/16-18 MIIC x 9/16 -18 MII; | 2033-6-65

APTER, STRAIGHT AD, 9716-1B NJIC 2041-6-65
DN : 117 2062-12-125
-1/T6- -16 MIIC T 2067-15-85

& < 1b=

e e | |.—=||:_:I1|I~._1 s e L e |

1 | ADAPTER, 50 ELBOW, 5-16-18 MORE x 9-16-18 MJIC | 2062-5-65
3 90 ELHOW, 3/4-16 MORB x 9/16-18 MJIC 2062-8-65
2 | ADAPTER, 45 ELBOW, 1-1/16-12 FIIC SWIVEL x 1-1/16-12 MJIC 2070-12-125
| 1 | ADAPTER, PLUG, HEX HEAD 3-8 MNFT 2082-65
| 2 | ADAPTER, CAP NUT, 7/16-20 FJIC 210292-45
2
1

ADAPTER, STRATGHT, 7/B-14 FJIC x 9/16-1B MJIC 221501-10-65
ADAPTER, STRAIGHT, 1-1/16-12 FJIC x 9/16-18 MJIC | 221501-12-65
ADAPTER, STRAIGHT, 9/16-18 FJIC x 7/16-20 MJIC 221501-6-45
2242-4-45

W&ﬂmﬂ_&_

=
ADAPTER, 90 LOWS, 1-3/16-12 MORFS x 1-1/16-12 %—12125
SPLLIT FLANGE, CODE 62, 1" (2) HALVES,W/ HOWR & O-RING | FF505-16
ADAP IGHT, 7/16-20 MJIC x B 1/4-19 BSPP MALE | G8106-NP-04-04
ADAPTER, STRAIGHT, 7/16-20 MJIC x M 10-1.0 MEIRIC WALE 04-10

N T e e N e

Z
3
F
1 | ADAPTER, 90 ELBOW, 7/ MJIC x G 1/4-19 BSPP MALE
2
I
15 [ 1
4
(13
(12
(11
EWM} M6117
FILL NECK 3* HIGH ME1034
| | MAGNETIC PLUG, 1/2 MNPT MBD53
|_| TEWP/SIGHT GALIGE, _ HYD TANK _ MB039
DIN CONNECTOR W/ MOV & LIGHT M4130

PRESSURE SWITCH, SPDT SETS ON 200 PS1 _FALLING MiB1Z1

SOLENOID YALVE, DIR CONTROL-W/ BOOY SP-B & SP-10 | MIBILS

8 .—lmiml-hlmlm --Ilﬂ’.‘ILD:;:
o

VALVE, COUNTERBALANGE B - M14078
PUMP, HYDRALLIC, ASSEMBLY (SP-6) NOTE 1| M1250
REQ. CESCRIFTION FART MWUMBER

DMIDLAND ;... (716) 6921200 Fax (716) 6921206



S5P-6 ROADWIDENER MANUAL 37

s —— =

ﬁ-l[ﬂilﬂ-ﬂ:ﬁﬁ.ﬂ—ld? D ( TANK I'IJ'E FH:H TEE IN '.'IIE'.'I.E} SP-700-49
H PUME 5L SP-700-48
=Tn=-a7 |
~46 |
1 | 4-100R1AT-& 5-4F 5005-16.0 WY PORT 3 TO TRACT PUWP SP-T00-44
1 | &~1D0R1AT-6FJS-6F JS905-24.0 VLV PDRT | TO TAMNK SP-700-43

| I-lEIFIAT-I-F.E—IF.E—ED 0 {(FRT BRAKE VYLV PORT 2 TO AXLE) | SP-7D0-42

ol el Gl e ()

4~ 100R1AT-4FJ5-4F J5905-125.

101
100

99
(58

97
| 56
| 95
(04
| 93
| 92
| 91
| 90

89
)
[B7
%
| B3
| B2  SP-700-28 |
8l 4= 1DDRLAT-4F J5-4F 5X5-125.0 (TRAVEL CIRL - A FORT 10 PUNP B}| SP-700-26
(80 B-100RLAT AVEL G1 SP-700-29
79 4-100R1A SP-700-23
(78 [ 1| G-I00RIN -6 J5005-4-6r0R5-6.5 ETEI‘:EJI-IE THK, T0 TEE TNSTTE CONSOLE SP-700-21
77 E-1RIAT-0F BO0G-4-6FOR5-19.00 (SIEERING - FXESG, [WSIDE CONGOLE? | SP-700-

- 100RIAT-6F J5-4-6rono-119.0 [STEERIM PRESRE
75 6-L00R]AT-6F 5-6F.5—42.0 (STEERING - RIGHT) =700-17
74 6| O0R IAT-6F J5-4-GFORS-63 ] (STEERING - RIGHT - INSTIE CINN -700-16
| 73 E-100RIAT-6F JS5-6F 55-53.0 (STEERING —LEFT SP-700-15
72 &~ IDDRIAT-6F JS-4-G-0R5-54 .0 [STEERING - LEFT, INSIDE CONSOLE}| SP-700 14|
(71 6-100R 1AT-6F - 500L-16.0 (TANK LINE @ YALVE ASSY 10 TEE INGITE COMSOLE) | SP-7D0-13
| 70 6-100R1AT-6F J5-6F J5905-62 .0 (GRADE — DOWN SP-700-10__|
[ 69 6-100RIAT-6F J5-6FJS90L-65.0 (GRADE — UP SP-700-08
| 68 B-100R1AT-6F J5-6F 5-33.0 (SLOPE - CYL @ [B VALVE SP-700-07 |
67 f-100RIAT-BF J5-6F J5905-79.0 (SLOPE — DOWN SP-700-06
66 6-100R1AT-6F J5-6F.590L-114.0 {SLOPE - UP SP-700-05
K= b-100RIAT=6I .:-“ BO0L- -."-I 'l-- ; % =
EINN
1 | & mmwﬁm_ﬁm i S -

_Ez 1| &-100R1AT-6F J5-6F E30L57 .0 HOPPER = LP - 11.51 SP-700-01

1 | 2 | ADAPTER, STRAIGHT, 374 MNPT x 1-1/16-12 MJIC 2021-12-125
B0 | 2 ADAPTER, STl m1m_'_—£T, 3/B WNPT x 0/16-18 NJIC | 2021-6-65
59 [ 1 | ADAPTER, 90 ELBOV, 1/8 MNPT x 7/16-20 MJIC 2024-2-45
58 | 2 | ADAPTER, 90 ELBOY, 3/8 MNPT x 9/16-18 MIIC 2024-6-65
57 | 2 | ADAPTER, STRAIGHT, 7/B-14 MORE x 1-1/16-12 MJIC | 202702-10-125
56 | 1 | ADAPTER, STRAIGHT, 7/8-14 MORE x 9/16-18 MJIC | 202702-10-65 | |
%5 | T | ADAPTER. STRAIGHT, 1-1/16-12 MORB x 1-1/16-12 MIIC | 202702-12-125]
54 1 2 | CHY. 1-1/16-17 MORB x 1-5/16- 02T02-12-165 |
57 |1 | ADAPTER. SIRAIGHT. 1-5/16-12 MORB x 1-1716-12 MJIC | 200700-16-135

e SR 2 o

51 | 1 | ADAPTER, STRAIGHT, 1- - | 20702-20-165
HO. | mES. DESCRTPTION FART MLUMEER

WMME Phone (716) 692-1200 Fax (716) 692-1206



38 SP-6 ROADWIDENER MANUAL PNEUMATIC INSTALLATION
Item No. Qty. [item ID. Item Name
1 | 1 |M17084A  |BROMNZE MUFFLER 1/4" MNFT (AIR VALVE EXHAUST)
2 1 |[Mi&122 PRESSURE SWITCH, SPDT, 50 PSI RISING
3 1 |M4066 RELAY, 40 AMP (VF4)
4 | 1 _|Me119 AIR COMPRESSOR (SP-6)
5 | 1 |[MB120 SWITCH, AIR COMPRESS0R
6 | 1 |M&I21 VALVE, 3WAY 12VDC 5P6 -
7 |[10FT.|PFT-68 TUBING, AIR BRAKE, 3/8 OD (PARKER)
8 1 |SP-1134 MOUNTING ANGLE, PRESSURE SWITCH
9 1_|T-1232-13 | SEAL HOLE HOFFMAN
10 1 |SP-B45FK [FITTING KIT, SP-6 PNEUMATIC SYSTEM
HIBEOID
PNUMATIC ni1z2 FEM JaLe
SCHEMATIC Evcer SH1TEH e
BRONCE [
LI
=0
l_| 3
7] -
L P
L WALVE (50L.) ﬁ?ﬁ..

FRONT BRAKE

00010

VALVE - SEE HYD
SEE ELECTRICAL SCHEMATIC FOR BRAKE SWITCH WIRING

SCHEMATIC

2 MIDLAND

Phone (716) 692-1200 Fax (716) 6921206
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ELECTRICALINSTALLATION 39

SP-6 ROADWIDENER MANUAL
[item No. Qty. | (tem ID. | ltem Mame
OPERATORS STATION ASSEMBLY (SEE NEXT PAGE)

.................... - VI, 1

Q’MQ Phone (716) 692-1200 Fax (716) 692-1206

| - 1 SP-690
i 1 1 IM18031 H:IHN 12 VDG EUFPH:I
2 1 M18100  BACK-UP ALARM
SN 103 & UP WPRESSURE SWITCH FOR BACK-UP ALARM {Hﬁ.l'ﬂ!]r Wi FUEL WLEHHD “—ELM" [HEHIB'_I
OPERATORT OINSOLE SP6 ELECTRICAL SCHEMATIC SN:103 -» —
..... e N
| —F % |
: #H2V N 1SR CRCERR iaf A RED14GA | i
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40 SP-6 ROADWIDENER MANUAL ELECTRICAL INSTALLATION

SP-6 SERIAL #101 & 102 ELECTRICAL SCHEMATIC SP-669
+12V
ST, | P fomnrves
ez | byl EMERGENCY STOP
‘E;l COMPRESSOR
o MOTOR
L___«,:.'g @ L%ﬁ?ﬁESHJHE
Nemie WARNING LIGHT
L g ah
200 PS5 M RE AR BRAKE
- RELEASE
ME1 2 AR VALVE
FRONT BRAKE
RELE ASE
M13115 HYD VALVE
SO VALVE SN PUMP | v e

ETARTER RELAY
r— STARTER LOCK-OUT
WITRAVELCONW

TO STARTER
1™ sOLENGID

[ 4

- CONVEYOR
T
MG 44 SOL VALVE ON/OFF

: BOL WVALVE A% COIL
BN - - S P o EASTER
- 08 HYD PUMP COMV, SPEED
T [ ' BOL uﬂ.'ud'-Eﬂ"a-:fgm SLowER
TRAVEL JOVETICK

() SFEED VALVE FPAVE/TRAVEL
_— 1 £k L A Nre—— ANGE
il onHyoMoror| T
MS0OE (1 TL1-2)
— FUEL SOLEMCID EMNGINE KILL
2
HC LUE %HLA -y i G O po==ot  SVATCH
MURFH a0 OM ENGEHE
o ! |
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% M1 12 921 603) ORN
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SP-6 ROADWIDENER MANUAL OPERATOR STATIONASSEMBLY 41

——

N SP-690
Iter No.| Qty |ltem ID Itam Nama
1 1 |SP-1105 _|CONSOLE FRONT COVER
2 1 |SP-1108 BRAKE PEDAL ]
3 1 |SP-1112 RIGHT COVER WELDMENT
4 1 |SP-1113 LEFT COVER WELDMENT
5 1 [SP-1116 BRAKE PEDAL CLEVIS
6 1 |SP-1116 LEFT SWITCH PLATE (SP-6)
7 1 [8P-1117 RIGHT SWITCH PLATE (SP-6)
B 1 |SP-1126 LABEL, LEFT SWITCH
[ 1 |sP-1127 LABEL, RIGHT SWITCH
10 2 |SP-1128 M'DI.IHTIHG FOOT, VALVE
11 1 SP-1120 LABEL, HOPPER
12 1 |SP-1130 LABEL, GRADE
13 1 [SP-1131 LABEL, SLOPE o
14 1 [8P-1211 OPERATOR CONSOLE
15 3 |SP-1243 REWORKED CONTROL HANDLE
16 1 |SP-135 REV-A__|OPERATOR SEAT ASSEMBLY
17 19 FT. |SW-684-M WIRE CABLE 18 CONDUCTOR x 18 GA NUMBER CODED (PER FT.) |
18 1 M1251 JOYSTICK CONTROLLER (SP-8)
18 1 M14054A VALVE ASSEMBLY, 3 SECTION MANUAL, DIRECTIONAL
20 1 [M18D42 STEERING UNIT (COLUMN & VALVE) (SP-6)
I 1 MZ10017 'SWITCH, 2 POS. PUSH/PULL BUTTON (SP-8)
22 1 |M210018 CONTACT BLOCK (SP-8)
23 1 |M4005 SWITCH, TOGGLE (1TL1-2) -
24 1 M4038 LATCHING RELAY i
25 1 |M4076 SWITCH, TOGGLE (2TL1-3)
26 1 |M4088 SOCKET, LAMP BASE
27 1 |M4088 LAMP, CONTROL, 12VDC
28 1 M4080 COVER {RED}, LAMP
29 1 |M4110 DUAL ALARM
30 1 [Ma111 CIRCUIT BREAKER, 15 AMP
k] 1 [M4112 TERMINAL STRIP (8 POS.
az 1 [M4113 KILL SWITCH - SP (PUSH BUTTON, MAINTAINED CONTACT)
33 1 [Ma114 LEGEND INSERT, PUSH BUTTON
34 1 |MB112 [HORMN BUTTON (SP-6) _
35 1 IMe114 MASTER CYLINDER (BRAKES) (SP-8) o
36 1 |M&114B FILLER PLUG FOR MASTER CYLINDER ME114
7 i |MBi122 STEERING WHEEL (40T SPLINED MOUNT) (SP-6)
38 1 |MB149 CLEVIS PIN 5/8° DIA x 1-1/4" LG 10/PK l
38 | 2 [20C314 HOLD DOWM CLIP -
40 1 [701-1074-05 SOCKET, SCREW TERMINAL
41 1 [8M0058 HOLE COVER, 1/2" BLACK PLASTIC
42 8  [FLW-#10 FLAT WASHER, #10
43 6 |FLW-1/4 FLAT WASHER, 1/4
44 8 |FLW-3/8 FLAT WASHER, 3/8
45 & |HCS-1/4-20-0.50 [HEX HD CAP SCREW 1/4-20 UNC x 1/2
46 | 15 |HCS-3/8-16-1.25 |HEX HD CAP SCREW 3/8-16 UNC x 1-1/4
47 4 |HCS-M-8-1.25-16 HEX HD CAP SCREW (METRIC) 8 x 1.25x 16
48 1 |HXN-#8-32 HEX NUT, #8-32 UNC
49 15 |HXN-3/8-18 HEX NUT, 3/8-16 UNC
50 2 |KCS-1/4-20-0.75 |[SOCKET HD CAP SCREW 1/4-20 UNC x 3/4
51 1 [LKW-#8 LOCK WASHER, #8
52 2 |LKwW-1/4 LOCK WASHER, 1/4
53 15 |LKW-3/8 LOCK WASHER, 3/8
54 4 [LKw-M-8 LOCK WASHER (METRIC) 8
| 55 17 | PMS-#10-24-0.50[PAN HD MACHINE SCREW #10-24 UNC x 12
56 1 [PMS-#8-32-1.00 | PAN HD MACHINE SCREW #8-32 UNC x 1
57T | 'RMS-#6-32-0.50 |ROUND HD MACHINE SCREW #6-32 UNC x 1/2

'?;Mm%!!g Phone (716) 692-1200 Fax (716) 692-1206
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SP-690
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A4 SP-6 ROADWIDENER MANUAL  OPERATOR SEAT ASSEMBLY

SP-135 Rev. A
Item Mo. | I-J'I;r Item ID. Item Name
1 1 SP-138 OPERATOR SEAT WELDMENT
2 1 M18070  PIN, QUICK RELEASE, 1/2 DIA X3 1/2 GRIP ( SP SEAT PIN)
3 1 |M18007B SEAT BELT, LAP TYPE, FOR SEAT # M18007
4 1 M18007 SEAT, W/ POSITION ADJUSTMENT

ﬂ MM!!B Phone (716) 692-1200 Fax (716) 692-1206



SP-6 ROADWIDENER MANUAL

SURE COMPONENTS

A (1) ZRE-SD910 CONTROL PANEL LOCK

B. (2) Z-M150030 T-HANDLE (NO LOCK) SP ENG. ENCLOSURE
- ZRE-31125 LATCH, T-HANDLE, LOCKING FOR SP-6 "OPTION
C. (1) ZRE-10330 MUFFLER

D. (1) ZRE-P20-6405 MUFFLER CLAMP{FROM ENG)

E. (1) Z-C085005 AIR FILTER FOR SP-8 ENGINE (DURA-LIFE)

Them No. % |%m 10, Ttem Nama
; 1 MS0E3 5P-6 ENGINE JD 4024-T49 TIER Il o
z 1 SW-626-18 |BATTERY 12V
3 1 §P-1230  |MUFFLER GUARD WELDMENT
4 1 |SP-1231 __|FUEL DIP TUBE W/ ELEOW
5 1 SP-1168  |GROUND CABLE, ENGINE TO CHASSIS (SP-8)
B 1 SP-1167 __ |BATTERY CABLE, NEGATIVE (5P-6)
7 1 SP-1166  |BATTERY GABLE, POSITIVE (SP-)
B 1 PCL-2 COUPLER, PIPE, BLACK 2 FMPT
[ 1 NPL-2 NIPPLE. PIPE, 2 x CLOSE
10 1 ME123 BATTERY HOLD DOWN, ADJ, -
11 1 M5055 BATTERY BOLTS (2) 10" J-HOOKS W/ HARDWARE
12 4 |M5030 ENGINE MOUNT
13 4 [MS00BA___ ENGINE MOUNT WASHER
14 4 IM5006 'ENGINE MOUNT WASHER
15 1 M18001 [FUEL TANK, 50 GAL
18 1 M18001-V  |VISUAL GAUGE (TOP MOUNTED) FOR FUEL TANK M18001
17 4 HS-06 |HOSE CLAMP SAE NOD. 06 SIZE RANGE 7/16 - 25/32
18 8 |FLW-1-1/4_|FLAT WASHER, 1-1/4
19 144 IN. _|FC-234-05 |FUEL LINE, 1/4 ID
20 2 30682-4-4 | HOSE END, 7/16-20 FJIC SWIVEL x 1/4 HOSE, PUSH-LOK
21 1 2024-4-45 | ADAPTER, 90" ELBOW, 1/4 MNPT x 7/16-20 MJIC

%M Phone (716) 692-1200 Fax (716) 692-12086
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SP-680

46 SP-6 ROADWIDENER MANUAL CHASSISASSEMBLY
[ltem No.| Qty. |ltem ID. item Name
1 1 SP-565 CHASSIS BODY & FRAME ASSEMBLY (SP-6)
1A 1 IT-501.3 | AXLE #D22-FC167W-B10A-71.50"
2 1 '_$F'-1 184 |PUMP ACCESS HATCH
3 2 |SP-1040 |CENTER DOOR WELDMENT _
a 2 IMB111___|LATCH, PAWL / CAM ACTION T-HANDLE, W/ KEYLOCK
5 2 ME109 TIRE, RADIAL, ALL POSITION Z58TORZ2.5
(4] 2  MB103 WHEEL, STEEL, TUBELESS 225X 7.50 10 HOLE
2
; 1
=

2 MIDLAND

Phone (716) 692-1200 Fax (716) 692-1206



SP-6 ROADWIDENER MANUAL FRONT AXLE ASSEMBLY 47

7 MIDLAND

SP-684
ltem No. Qty. Item ID. Itam Nama
1 1 CAB40T10 AXLE, FRONT DRIVE, STEERING (SP-8) (See Manufacturers Info. sect)
18 1 SP-1070 GEARBOX MOUNT. US
17 1 SP-1069 GEARBOX MOUNT, R/S
186 2 SP-1031 'BOTTOM PLATE, AXLE MOUNT
15 2 MB110 'WHEEL, STEEL TUBELESS 22.5 X7.50, 8 HOLE - 221imm BORE
14 2 Meide TIRE, RADIAL, ALL POSITION 255/70R22.5
13 1 MS5127 MOTOR, HYDRAULIC, VARIABLE, 160 CC
13a 1 ZRE-10702 BUNA-N O-RING FOR M5127 MOTOR
12 4  LKW-M-15 LOCK WASHER (METRIC) 16
1" 8 LKW-7/8 LOCK WASHER, 7/8
10 4 LKW-12 'LOCK WASHER, 1/2
9 4  KCS-M-18-2.0-40 SOCKET HD CAP SCREW (METRIC) 16 x 2.0 x 40
8 4  HAN-1/2-13  'HEXNUT, 1/2-13 UNC
7 8  HIN-TiB-14 'HIGH HEX NUT, 7/8-14 UNF (GRADE 8)
6 8  HCS-7/8-14-11.00 HEXHD CAP SCREW 7/8-14 UNF x 11.0 (GRADE 8)
5 4 HCS-1/2-13-4.00 HEXHD CAP SCREW 1/2-13 UNC x 4 - '
4 16 FLW-MP-18 'FLAT WASHER - METRIC, ZINC PLATED 18
3 4 FLW-M-16  [FLAT WASHER (METRIC) 16

Phone (716) 692-1200 Fax (716) 692-1206
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Pos. Ref. Oty

17 145342 |
021858

DRERED
116752

Descrizions

Tramba
Tappo M10x1
Angfia OR
Shato M10x1

G0 = O B
E

BEREENRES SRR EER
g
=

T Er————

B B ok PO BRI BEBA R B S p) = S D R B e et D

- LH Brake eylnder
i Plug

Description

:;Iug M 101
Broalher b10x1

Ph

g:;m M16x1.5
ng

Sorew

Sorow MABN2E

Belaville washer
Broalhss 10w
Scrow Mi2x110
Grub MADEID

e cassiia TAB, 1,00
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(

Descrizions Doscription
WA Graaser
Vite M14x35 {Atbl) Scrow
Pamio shsds King pli
Calolts 5X LH Swivol hoasirg
- Wb i
Dado M16 Hul
Vilis M1ER T30 Sorow
Dado M20x1.5 Hul
Bronging mﬂul;z
Tosiata mastneto Cylndor hoad
= &,
m Bl joinl
Dado M24x1.5 Hut
Tiranls Snbedo Thes e
Asta dil Sloering arm
i Sinating cyliridap
Wite M12145 Scrow
g - kel
Banda ragnalica hengnatis tg
Buighing

Kit

137177
bt L
137177
135578
135578
135578

Hote
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Coppla conlca
Bevel goar sel

Pos. Ref. Q.iy Dezcrizione Daseription Kit Hole
1 mﬂmt 1 | Copiia conica 21381 | Beval gear sel 13731 |
2| MATT| 41 | Rondella fermo Vashar DBE090
3| 115054 | 1 | Ghiafs seraddo MADELS Rihg nil DEE0E0
4| 125828 2 | Fondels 51353 Viasher DES0%0
B T DigETnm e Bpcer {-DEGH0
6| 132265 | - | Spessore 2.50mm Shim 2.50mm |
6| 138885 | - | Sphsboos 2BOm Shir 260mm
6! 1ma287 | - | 2.70mm Shim 2, T0mm I
6| iakoka| - !mﬁm Shif 2,80mm b
B 13225!9| - :mz.m Shim 2,80mm f
6|1szv0; - ! 3,00 Shirn 3,00mim i
6132271 - © 3.10mm | Shim 3.10mm
6| 1z - | soe 3. 26mm | Shim 3.20mm
6132273 | - | Spessore 3.30mm Shim 3.30mm
6| 132274 | - | Spédsod SADRG Shim 3.40mm
T} O2Ta50] 2 | Cuscinelbo Baaring
|
|

| !

i

|
REEIKE GATE - 600 paccAaassi  TAS, 3.0.0
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Pos. Ref. Oty Descrizione Description Kit Hote
1] 125652 1 12 . Vite MI0xFS | Seoraw | |
Z | 13rar2 1 | Scabola differerziale I Ciffaranilal housing
3| 02doe| & | Gusdnets Beaing |
4 | 107400 2 IGhI-lﬂ Ring riA ;
——— ____E_rimﬁ__:__w____ B T
6| 128440 2 | Vile MEx10 Screw T
7| N0GdZ | 2 | Do bloc i Diflerantial kack dise |
8| 110643 ' 10 | Conbrodsco bioe, Difl, Differandial bock plate: :
91 1bGa4 & | Disea Bled, DIt . Biffcéictiad bock disc I ]
10 | 0687561 1 | Kitingr. Differenziale Differeritisl gaars ki
| 15730 | 4 | Fi%a rasuenets Thist Washer | pabTHg
12| 1168389 ] 2 | Pemo i Shalt | DEETSS
5 i
5 :
|
!

R TR

BEIS SO BATE - G0N0 P cassseie  TAB, 400
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]
Pos. Rel. Quty Descrizions Description Kit Note
2141037 | 4 !pﬁ-u Quadring
BTHD

6, 136185 | 4 | Controdiseo freno Counier plale
T Q68573 | 2 | Kitself-ailjusi Sl it
81138848 1 2 | Manicollo aino Sleave

8| 136572 2 | Anado | Ring

10 | 135888 1 2 | Manlcotio | Sloove

i | 125084 4 | MolEErEe Ballwille washar
12 | 138965 | 2 | Pigtons frano neg. Prston
19141838 2 | Anéflo“Quading® Cuadring

14 | 024782 | 6 | Rendella Washer

16 | 141936 | 6 | APSIOGR Biing

16 | 145815 @ Pnrmw Fir

1| vaeas! & | Anal B ey .

penp—T YY)
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Poz. Ref. Oty Description

1! {abema | 18 | Stud

2 068313 2 Wieel hub kil

Ak~ s B
R A B s B ST s e

6 13298’ 2 | Mozzo lamo comone Whaal carriar

T 434289 | 2 | Cofbih episiciidals Gt gidr

B 141186 | 16 ceniraggio _

6! 140E5E | 16 | Ve MRS %g1ﬁﬁ

10 | 118505 | 16 Washer

| TR | 1B | Daod MEDALE Rl ME2x1.5

12 | 47T 2 Tenuls & cassetio Cassaiie seal

e o e—p—

PEESCO [ATE « Dl G TS

——— TR T )
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[=3

24763
135368
1356947

Descrizions

| Foullini 5210 {8 BBsing)
Anplia gasgar
Ralla

bl

e

L L R L I LT

. Rel. Qity
028370 | 336
6
8
6
-3
2
4

m =23

Tappe M30x2
| Vite Max20

|
!
|

Description

| Rl bearing {5y tehe)
Lock

Kit

=R L

S S S

e canssiim  TAB.BOO
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26.20M+TB1T2 AXLE REF. 841551

Mol

mat caxisgn  TABS00

KRt

Description

£
8

Pin D10x25
Fin D12x25
| Sorew M24x1.5

tmmm ;

il
SEEEEELLE,

=]

i
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Fos. Ref. Oty

1| 185878 | 1
2 00881 2

=
g
&
ik T o omk omd ok =k B

wr

= Tt

Hola

pwe casssine. TAB, 10,0,



& carraro

Sommarko kit
Kil sUmmany
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VO T el V1M pevcrizions U Description:

{45578

13177

LR

0BB7S50

045028
Or0TET
046013

g4dise

040074
MEa14

48226

Slseting dith
Baljont
g
.S;ﬂlsh -
et Bate BRI
Bt 52

wﬂm.ﬁ
e
e 12
ot 26,

S agh s U e £

s b T -k

P e O

05B3ME | - | Hilmokko ok Vsl Fish it .
- 130678 ' ! Stud 8
!
DBEIES - KAt trisna portasalefis | Planetary cafrier adsy | .
E = Patiing darresio Pad ; 1
g - | Trena portasataiili Pansary carrer b
S L Shak i 3
068573 - | ¥l sel-adjust Sell-adjust kit -
DT e Scrow 3
1 s Boccola Wiashar. 3 N
- - |'$¥n'.I Fin 3
- 1 - |Moliatazea Bollville washer 18
= L= [ Mollatazia Ballgvitle washér )

e 2
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Mod. 26 20M+TB172

A.1 Utilizzo del manuale

Destinatari
* |nstalalore.
*  Litilizzatons,
*  Manutentors,

Manutenzione
il buon funzionamento ed il rendimanio degll organi
meccanic dipendono principaimente da una costanle o
corretia manudenzione,

PRENDERE VISIONE DI TUTTO IL MANUALE
consanta di swolgere correllamants o operazionl di
manutanzione ordinaria @ straordinaria. L'omissiona
delle operazionl raccomandate pud pregiudicare ka
durata & FMntegrith delfassale & comportare danni o
infortund alloparatore.

Nelfeventualitd di guasti o anomalie il tempestivo
intervento da parte di perscnale speclalizzato
garantisce una durata pid lunga del gruppo, evitando
danni maggion nel tempo.

ﬁm

INFORMAZIONI GENERALI
GENERAL INFORMATION

A.1 Manual use

End users

= Insfaler

* Lizer

*  Maintenance operator

Malntenance

CONSULT THIS MANUAL THOROUGHLY, a5 proper
funchioning and good efficiancy of mechanical ongans
depends mostly on constant and comect rouline ang
extracrdinary mairtenance which cowld promaote the
irtagrity and durabion of the axe and sveld damages or
any harm to the operator.

Ini case of any damages or anomalies, guick intenvention
of specialized personnel can avold future impsirment
and lenglhan the working M.

Riparazione
Le procadure per ko smontaggio/montaggio dell'assale
conseniono di eseguire la revisiona totale del gruppo &
son0 descritbe in sequenza con "ausilio di Mustrazion,
per una guida compieta ¢ sicura all'esecuziona dl ogni
opamziona.

Nefla deseriziona delle operazioni si presuppone che
Fassale sia siato imosso dal veicolo. Par la rimozions
del'assale dal veicolo sl doveh consultare il manuabe
fomilo a tale proposito dal costrutiore ded veicolo stesso,
La eonoscenza approfondila del gruppo consente fa
commelta valutazione del tipo di intervento da eseguire,
che pud richiedere solamante lo smontagglo di alcuni
componentl cperando solo parzialmente nel gruppo.

Proprieta delle informazioni

Questo manuale contiens informazionl di proprieta
riservata. Tulti | diritti sono dservat,

Questo manuale non pud essere riprodotto o
tolecopiato, tutto o in parte, senza Il preventive
consenso scrflo di CARRARO S.p.A. L'uso di quests
materiale documentabs & consentito solo al cllente a cui
il manuale & stato fornilo come corredo dell'assale, e
solo per scopl di uso, manutenzicne @ dparazions.

Repair

The dizazsamblyfassembly procedures have beean
autlined for 8 lolal group overhauiing, They have also
beon described in sequance through photographs with
refavant explanation for specific interveniions, thus
oblaining a complele and safe guide for each and avery
phase of an aperation.

Operation description presumes that the axie has
already boon removed from the vehicle, The manual
suppliod by the vehicle manufaciurer should be
consulted in case of a overhauling or maintenance
intervention requiring the removal of the axle.
Moreover, the atlenfive group nspection leads fo 8
comect repalr work estimation thal cowld merely require
dismawnling only few componamnis, and thus operating
partially on the group.

infermation property

Thiz manual showuld be considered a5 CARRARO S.p.A
confidanbial informabion. AU righls resevved.

No part of this manual may be reproduced, in any form
or by any means, without prior wiitfen permission of
CARRARO 8.p.A. Only the customer, whom the
manyal, fogether with the axle, has been izsued fo, is
alfowed fo use thiz document, and only in order fo use,
maintain and repair the ake,

- REVIENOM DATE= D000 e CAISTILN
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Mod. 26.20M+TB172

CARRARO S.p.A. dichlara che le infoarmazioni
contenute in questo manuale sono congruenti con le
gpecifiche tecniche e di slcurezza delfassale a eul |l
manuale & flénsce. |l fabbricanta non sl assume alcuna
responsablith per danni dirgtt o indiretli a parsone, cose
¢ animali, congeguent! alluso di questo materale
documentale o dell'assale in condizioni diverse da

queile previste,

@ carraro

INFORMAZIONI GENERALI
GENERAL INFORMATION

CARRARD Z.p.A. declares that the subject of this
manual consisls with the ltechnlcal and safely
spacificalions of the axle that the manual is refared fo.
The manufacturer sha¥ nol be held liable for direct o
Indirect damages fo persons, Bings or animals due fo
an improper use of this documeant or of the axie or fo &
differant use of them, which does not comply with what
is provided for in this manual,

Carraro Spa
Via Olmo, 37
35011 Campodarsego (Pd) Italia
Tel. +39 049 9219111
Fax +39 049 9289111
W .Carrarc.com

A paad
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A.2 Convenzioni e definizioni

Convenzioni

Le illustrazioni mel manuale NON sono in scala quindi
HOM sono atiendibiii vakiazioni delle dimensionl del
component basale sulle stesse.

Le Hiustraziond hanno il compito di evidenziare la
sequenze & be fasi di manipoazions delfassale e del
suol companenti, per quasto potrebbers naon
rappreseniang esaltamenta gli alamant di guesto assale
ma quelll di assali simil.

Definizioni

Lato sinktro: parte sinisira delfassals vista nel sanso
di marcia dal vebsohs,

Lato destro: pane destra dell'assale vista nel senso di
marcia dal vaicolo,

Convenzioni tipografiche

Mota: Informazioni imparant, evidenziate al d fuod dal
lesto a cui sl rifefscana.
Attenzione: procedure [g

inosservanza pr.rhpmdurmdﬂmlaﬂanw:dman m
apparecchiature ad essa collegate.

Pericolo: procedurs la cul tolale o parziale
ingsservanza pud produrre lesioni o danni alla salute

dell‘operatore.

Unita di misura

Ml manuale si wilizzano be unita dl miswra del sistema
internazionala (81}. Per la conversione al sislema

anglosassone riferirsl alla seguents tabella,

Tabella di conversione

@0 cArRrARO

INFORMAZIONI GENERALI
GENERAL INFORMATION

A.2 Agreements and definitions

Agreements

Wustrations e piclures, drawings and components of
this manuail are NOT in scale, because of imited space
and ediing imits, therefore they are NOT relfable fo
obitain valuas abouf sife or waight,

iNustrations are supposed lo point oul the varous
handiing sequences and phases of the axle and s
components, therefore they could nol display exactly
the same group elemanis.

Definitfons

Laft zide: I is the it side of the axle considering the
veliicle running conditions.,

Right side: it is the right side of the axle considering the
vahicle running conditions.

Typographic agreemenis
Note: The noles, painfed out exfemnally fo the lext they
nﬁu Hﬂud‘&mmmfuﬂmﬁmwabm

nmmﬂmwﬂmmdm
the maching or the connecied equiprment,
Danger: Danger indications poinf out the procedunes,
whoge panial or complede ron-observance can injurny
the operalor, -

Measurements

This manua! indicales all measuraments in inlemalional
System (5i). Use the folowing conversion lable fo
sonvert imperial Measure.

R i T O i LR ) g

L b T

R Do
e S S T
L T e T, T R

e oA B PR

—_*m—

ST L T 02 [

A b | S
e
| R T T e

I AL R

(eI S T i e el T R e el
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INFORMAZIONI GEHERALI
GENERAL INFORMATION

Simbologia Symbology

DESCRIZIONE SIMBOLI/SYMBOLS DESCRIPTION
ATTEMNZIOME WARNING
avvertanze genarall ganmaral Waring
REGOLAZIOMI ADJUSTMENTS
copple di serraggio / misurazionl Q tighfening forques / measuramenis
ATTREZZATURE SPECIALI SPECIAL TOOLS
CONTROLLI E SOSTITUZIONI CGHEGK AND REFLACE
analli / guamizioni O seals / gaskels
SIGILLAMNTI SEALING OR
COLLANTI ﬁ LOCKING FLLWDS
MARCHIARE O SEGNARE MARK OR INDICATE
RIEMPIMENTO - RABBOCCO OLIO Ol FILLING OFR OIL LEVEL

O

SCARICO QLIO DIl DRAIN

RENSRCH DATEE 0000 Phic GASET41
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A.3 Indicazioni generali

L'assals deve essara controllato efo riparato solo da
parsonale lecnico specializzato che sla a conoscenza
dalle sue particolari caratteristiche & dedle refative norme
di skcurezza (prevenzione Infortunl).

Prima di svolgare qualsiasl operaziona, pulira
accuratamenie I"assale rimuovendo eventuall
incrostazioni ed accumull d femiccio efo grasso.

Tuttl gli organi meccanicl smontall devono essers
aceuratarmente pulli con prodotti adoguali, per evitane
possiblli dannl. Verlicame Mintegrith, sosuwendol in
caso dl dannl, usura, incrinature, gippaggl o difelt che
potrebbero comprometierg || buon funzignamento
dll' asaabe,

In particolar modo si deve verificara 'inbegrita dalle pati
in movimanio (cuscinettl, Ingranaggl, alberd) e delle par
ditenuta (anali OR, analli di tenuta), soggette a magglor
gollecitazion, usura, imvecchiamenio. Si consiglia di
soglituire ad ogni rvisions o rfiparazions gl organi di
benuta,

@ carraro

INFORMAZIONI GEMERALI
GENERAL INFORMATION

A.3 General description

The axle should be checked andfor repaired anly by
gualified techniclans, acgualnted with s peculiar
featwres and well awang of all safely insfuclions.

Bafore parforrming any operation if iz advizable o camy
oul axle cleaning accuralaly by removing ol grease
anciustalions and accumulation,

AN dizassembled mechanical pars must be cleaned
accurately wilh suitable products o aveld possible
damage. Fans showd ba replaced ¥ damaged, worm
cul, cracked, selzed, elc. a5 they could affect proper
of the axle,

Rolaling pars (bearings, gears, shafts) and thal of
hardware/fastensrs (O-Rings, seals ring) should be
axamined cansfully, 85 they are sublact fo major sfress,
waaring and againg. '
Wi highty advice to replace lightening parts during every
faandown oF repair.

. 5i ricordi che la sostifuziona di un componenta dalla
coppla conlca comporta la sostituziene anche delfaltro,

hilizzare solo e pati 6 ricambio e & vibera indcate,
inoltre usare utansill metrici pertavitera metrica & ingles|
per la viteria Inglesa,

Come Indicalo nelle Istruziond i disassemblagglo,
alcune operazion gono distruttive per alcunl componantl
dell'assale. Leggere attentamenie le descrizioni delle
varie lasl delfintervento ed operare con attenzione per
non comprometiers la funzionalith di altd element,

Lise appropriale spare parts, nuts and bolls fo avold any
obher probiems, Morsover, use melfe fools for medric
Atz and bolts and [mparal lools for the ahers.

Plaaze raad the dizassembly inslruclions very carefully
DECHUSE SOrME ADeralions are Sesiiielive for some axle
camparenls and I arder fo avold the elameants damage
operate advarianiy.

o AEAEON DATE: 0000 M CA3STI4T




INFORMAZION! GENERALI
Mod. 26.20MsTB172 ﬁ' CARRARO GENERAL INFORMATION
A.4 Raccomandazioni generali per A.4 General recommendations for |
le operazioni di smontaggio e disassembly and assembly
montaggio operations
Prima di iniziare le oparazionl di smontaggio e Before starting any disassembly and assembily
montaggio leggere atlentamente le saguanti operalions, read carefully the following
avwaertenza. FRCOMmmendalions.
Anelli di tenuta per alberi Shafts seals
Per il montaggio degli anelll di tenuta attenersi alle Rezpect the following recommandations during shaff
nwmﬂ raccomandazionk: wda.ﬂmﬂ}"
Pulire accuratamente I'albéro ed assicurarsi che non Clpan shaif very carafully and ensure that the part in
sla danneggiato, rigato od ovalizzato nelle zone di contact with the shaft seal is nol damaged, cul oroul
contatio con ﬂ analli. off mundness.
*  Montare gli anelli in mado cha il labbro sla fvolte «  Azsembie the seals so that the lip fz fited lowards
verso i lato olio, Bl 4 Slchs,
* Lubrificare il labbro degl anelli (usare prefaribimente » Lubricale seal lips (use oll) and fl 34 of seal cavity
ofio) e riermpire per 3/4 di grasso la camara degli anall with graase,
stessi. * Use appropriale drivers. Do not use a hammer
*  Monlara g analli usando un approgrialo caletiaiora, directly on the seals,
Non usare il martello direttamente sugli anedi. * _Donotdamage the seals while assembiing the shaft.
* Hon danneggiare gii anelll durante il montaggio
delfalberg,
Analli OR O-rings
Lubrificar adeguataments prima diinsedidi nella propria Lubricate adequately before insering them at the right l/

sede evilando "arrotclamenti® durante il montaggio
dellalbero,

Spessori di reglstro
- Per lo ragistrazioni ulilizzare gil appropriati spessor di
régisiro, misurandedi singolarmente, La misurazions dal

pacco completo o la stampligliatura riportata sugli
spessori stessl pud dsultare non sempre aMidabile:
varificare.

Cuscinetti

Per un cometlo monlaggio & mnﬂndlahlh riscaldar in
fomo ad una temperalura di B0°C - 80°C prdma di
rnontadl sul rspetiivi alberi o raffreddar prima di inserirl
nedle relathve sedicon plantaggio esterno. Usare sempre
gh estrattori idoned per dmuovers | cuscinetti, Prima di
rimontarli, pulid, ispezicnarl @ kubrificarli.

Spine elastiche

Almontagglo delle spine slastiche ad intagio assicurars]
che lintaghio delle stesse sia orentato nel senso deflo
slorzo sollecitante la spina.

Le epine elastiche a spirale Bwece non necessitano di
aleun crientamento di montaggio.

Sigillante

Usare sigilanti secondo le specifiche. Assicurarsi che
le partl da sigillare siano pulite, asciutie e

completamente prive di grasso.

place and avold rolfing whife insedling the shaft,

Adjusting shims

LUze sppropriale adiusting shims and measure sach one
saparataly.

Complate group measurement or stampings on the
shims are nol always reliable; check

Bearings

Itz advisable fo heal up bearings o §0°C - 90°C before
assembling them onto their respective shafts or fo cool
them (dry ice) before inserting tham info comesponding
bare, Always use suilable sxtractors fo remove the
baarings. Before reassembling the bearings, clean,
check and lubricate them.

Split pins
Before assembiing elastic pins, make sure thal the nofch

is ariented towards the stressing force.
Spiral elastic ping do nol need arentation.

Sealing

Lise sealing as advised by specifications. Ensure that
parts to be sealed are clean, dry and cormplafaly gresase
fraa.

- REVISICH DATE: QOO0 Pl CAZST141
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Scarico dell'olio
Prima di inlervening sul prodotio & necessano scaricare

l'olio dal gruppo.

ATTEMZIONE '
Smaltire gli oli esausti nel fspetto delle vigent] nome.

Pulizia

Lavare accuratamente tulle le parll In movimento
relativo (Ingranaggi, cuscinett, ecc.) wilizzando gasolio
o cherozene,

E' da evitare I'uso di benzing e soluzlonl acquose
alcaline. Evitare lavaggl con vapore 0 acqua calda
perché sarebbe difficile aliminare completamente
Fusnidita supericiale,

Asciugare accuratarmente futtl | particolan mediante un
getio d'aria o stracei per evitare di rigare le superici con
residul abragid,

Tuthe be supedicl devono essera ricoperte da un leggero
slrate di lubrllcante par protaggarla da evaniuall

@ carrAro

INFORMAZION! GENERALI
GENERAL INFORMATION

Oil drain
Bafore disassambly, ofl should be drained oul.

VAN

WARMNING
Disposal of used ol must be done acoonding o laws

Cleaning

Wash all moving pars (gears, bearngs, elc.) accuralaly
wilh diesal fuel or karosena,

Avold gasoling and walery alkaling solulions, Do not
wash with sheam or hot waler, as i will be very difficelt
fo aliminaie surface Marmidiny,

Dy all parts with a rag or air fet fo avold scratching from
abrasive residusls.

AN surfaces should be covered with lubricant s6 &5 lo
protect it from fulung oxidation,

Controlli

Verificars accuralamenta Wit | cuscinattl, gl anali
estemi eventualments ancora plantati nelle proprie sadi
@ | pami su cui rotolana | rullink, Sostituire quei particolan
che presentano tracce di usura o di danneggiamento.
Controllare che tutl gl ingranaggl non presenting avare
o Lisiine Etcassive delle dantature: gll emussi dal denti
non devono essere deterioratl.

Controllare che tultl | tratt scanalali siano peivi & usuna
eccassive o di altd dannegglamenti.

Sostituire | particolar avariall con ricambi originall.
Dopo ogni smontaggio & buona norma sostifulre le
guamizienl di tenuta sugh alberd rodanti,

Estremita di flange ed attrezzi

Prestare la massima attenzione quando si mansllang e
estremith di attrezzi o di flange per evitare di
comprometiers la funzionalith ¢ Finlegritd sla degli
attrezzl che del component] su cul sl opera.

Metodi di riassemblaggio
Far riagsamblare il gruppo si deve implegare
un'adeguata attrezzatura di sostegno.

Par posizionare il gruppo, per smontare e rdmontare [a
corona dentata & per sostenara la scalola ingranaggl &
necassario un sislama o sollevanmsnta,

Per facilitare le operaziond di smontaggio e montaggso
vlilizzare un disegno di assleme del gruppo.

Checks

Examine sccuralely &l bearngs, axternal rings which
ray ba stil stuck in their posifion and pivol ping o which
rolls rotate. Replace fhose which are wom out or
damaged.

Gears shovld nol be spolled and feathing shoind not ba
axcassively wam oul. Teath amoothing should not be
daberiorated,

Check aif grooves: assure thal they are nol worm out or
damaged.

Replaca spaoied pants with oniginal spare paris.
Replace seals on rotating shafs, before reassembily,

Ends of flanges and tools

8o careflul when hammadng lool or Mange ends, in
order o avold jecpardizing funclionality and integrily
of sither the locls or the mmnaﬂsmuﬁhh}uu
are oparafing.

Reassembly ways
In order to reassemble the group, an appvopriate fiiure
must be used.

In order o position the group, fo disassemble and
raassamble the rng gear and to support the gear
housing, a [ifing system s neadad,

To make disassembling and Mmg operations
aasker, Use 8 group sssembly drawing.

= REGSION DATE: 0000 mh: CAISTI4
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INFORMAZIONI GENERALI
Mod. 26.20MsTB172 ﬁ CARRARO GENERAL INFORMATION

Impiego di lubrificante

Per oltenere una correita lubrificazione od una esatia
temperatura di funzionamento negli assall CARRARO,
& importante usare i lubrificanti raccomandatl (Sez.C.7),
mantenendone il livello costante secondo quanto
indicato nel presente manuale.

== o — — — e m——— -

Lubricant use

In order fo lubricate the CARRARD axles correctly and
ta reach the exact operation femperature, it is important
fo use the recommended lubricanls {Seclion C.7),
keaping their level constant as indicaled [n this manual,

—_—
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B.1 Raccomandazioni generali per .
la sicurezza

IMPORTANTE:

Prima i iniziare qualsiasl tipo dl operaziona leggere
altentamente questo capiiolo,

Precauzioni per la sicurezza:

Nl coeretio uso @ Ia correlia dparazione degll assaliadel

loro componanti sono molo impoiant per la sicurezza
a Faffidabit.

Le procedure raccomandate e descrille in guasta
manuale sono testate, quindl sono affetlivi metodi
operathd . Seguire strettamente ogni procedura facands
uso sla del teslo che delle Blustrazioni.

Aleune di queste procadure mostrans Fuso di apposil
strumenti progettatl perché le operazioni vengano
condotbe in modo chlaro e cometin,

Alcuni strumenti specifici devons essers usatl dove
necessario per aseguing determinate operazioni,

E" impossiblle trattare ognl metedo di lavoera o uite be
possibili metodologle per svelgerlo e le rischiose
conseguenze di ognuna, percid ohi usa procedure o
strummenti non consigliall deve sapere che la sicurezza
delfoperators e dalvedcolo sarannd messl a repanbaglic.

Pericolo
Gl occhialidi sieurezza devono essereindossali sempre
durante |"esecuziona di fulte la operazioni di monlaggio

o smantagglo.

@ carraro

INFORMAZIONI SULLA SICUREZZA
SAFETY INSTRUCTIONS

B.1 General safety
recommendations

IMPORTANT:
Befora procesding with any operalions pleass read thiz
chapler very carefily.

Safety precautions:

is very important for safely and reliabdity.
Recommendalions and al described procedures given
it thiz mansal have boan axperimanted and henca arg
effective operational methods. Please follow every
procedure. Uise the text as well as the ilvstrations.
Cartain procedures show use of special tools, designed
so thal the cperations can be camied out in a'clear and
cormect manner,

Special tools must be used when a particular operation
is baing camied out.

1t is impossible to advice every working melhod or know
alf possible methodologies for carying it oul or o predict
risky consequences of each operation. Hence,
performing procedures or using instruments which have
nod bean advised cowd be dangerocus for the operaton’
mechanic as wall as the vehicla.

Danger

Safaly gogoles musl be wom white carrying out every
assembling or disassembling operations.

o

- PEVEION DATE: 0000 mhe CASST141
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B.2 Simboli di sicurezza

|dentificazione delle informazioni sulla
slcurazza

Questo & i simbolo o allarme per la sicurezza; quando
lo trovate sulla macching o sul manuals, siste awisatl
del pericolo potenziale di incident] o dannl alla persona.
Seguite | suggerimenti  le raccomandazion| paroperare
in slcurezza,

_ @ carrARO

INFORMAZIONI SULLA SICUREZZA
SAFETY INSTRUCTIONS

B.2 Safety symbols

Recognize safety information

Thig ig the safaty alarm symbaol; whanever you find i in
the manual or sew it on the machine, you are being
wamed abowl polential danger of accidents or harm fo
personnel. Follow the do's and don't's lo operale in fofal
safely.

Significato delle scritte di avvertimento Understanding written warnings
s | e
[ Avuisa TS
A EHEONE . CAUTION'

Una scritta di avwedimenta (PERICOLO, AVVISO o
ATTENZIONE], viene usata insieme al simbolo di
allamme per la siclinazza.

I segnali FERICOLD o AVVISD sono ulilizzati vicing ad
arée pericolose. PERICOLD identifica la situaziona pil
pericolosa,

Precauzionl generall song Invece segnalate da
ATTEMZIONE.

Seguire le istruzioni di sicurezza |
Leggere con cura bulli | messagoi sulla sleurezza di

Modifiche non autorizzate pessono compromettare i
funzionamenio, la sicurezza dimplego o la durata.

Se non comprendete le istruzioni del manuale,
contaltate il rappresentante a vol pid vicino.

- MEVEICH DATE 0000 Phe CAISTI4T

Wiittan warmning (DANGER, WARNING or CAUTION) is
usad along willy an alarm syrmbal.

DANGER or WARNING signs am used near danger
zones, while CAUTION sign indicates general

prechulion.

Follow safetly instructions !
Read all suggestions given in this instruction manual
very cargfilly,

Unauthorized changes could endanger the funciioning,
work safely and work span.

ifyou do not understand this instrucion manual, contact
the nearest sales representalive,

B_,i raa 12
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B.3 Precauzioni generali

In agni movimento dovranno essere ossarvale la nome
sulla prevenzione infortuni, tutle le regole generall di
sicurezza e di medicing del lavore.

Prima di procedene nelle operazioni di manutensons o
sistemazions di eventuall problami, assicurars del buon
giato e del buon funzionaments delle attrezzature quali
banchi dl sostagno, cavalletti, maredl, leve, estratior] @
chiavl apposite facilitando e operazioni da svolgere in
modo oitimale riducendo | rischi sia per gii organi ed |
‘componenti del prodeilo che dalla insolumith
dell'oparalons.

Tutta le modiflche arblirarie apporiate al prodotlo
solevano la CARRARD SpA da ogni responsabilith per
qualsiasi danno o Incldente.

il prodotto, se utifizzato inun implego diverso da quelio
previsto, & da considerarsi soggetto a "uso non
previsto®. CARRARD Sph decling ogni responsabilita
perdannl oincidenti fisullant da unwso diversoda quelio
previsto; tali conseguenze saranng & canco esclusivo
del clignte.

€ carrARO

INFORMAZIONI SULLA SICUREZZA
SAFETY INSTRUCTIONS

B.3 General precautions

Observe safaly insiructions, sccident prevention ries
and all general safely regulations in sach and every stap
al wark

Bafore going ahead with mainlenance or repair werk
ensure that ail the focls, the supporting banch, stands,
lavers, exiraciors and spanners are in good condilion
50 thal e work can be camed oul easiy.

Risks lo various parfs and componenis will also be
reduced in this way and working condition for the
oparator will afso be safer.

CARRARO SpA declines any responsibility in case of
an sccident or damage resuiling due o changes rmads
arbitrarily on product,

The produet is used for any ather purpose diffarent from
he one foresean, than CARRARO SpA declines any
B s o208 coneequonoos il be o the cuskrr’s
BEpansa,

Norme per la manutenzione in sicurezza

1 Opaénans In amblenls pulite & asciutia,

2 Mon lubrificars, manipoiane o registrare il gruppo in
moto.

3 Tenare lontani manl, pled, Indumenti da parti in
mowimenia.

4 Essere sempre prond per | principl di incendio.
Teners a portata di mano eslinlone & cassalla di
pronbo Seccorso.

& Tenera In evidenza il n® o telefono dl un madico,
ambulanza, ospedale e vigill del fuoco presso Il
proprio telefono.

6 Usare indurmenti e protezioni adatte allo scopocome:
tuta, guanti profetiivi @ cuffie.

7 Usara prolezioni auricolari appropriate a
salvaguardare Fudito, come teppl o cuffle per le
oracchie contro rumod molestl o fastidiosd,

Safety maintenance rules

1 Operale in a clean and dry anviremmant,

2 Do not lubricate, handle or adjust the group
Urgaway,

3 Keep off your hands, feet and dothing from moving
parts.

4 Ba always prepared for fires.

Kaap the exiingiisher and the firsl ald kit wilhin
maach.

§ Kesp the phone mumbers of & doctor, of an
ambiutance, of & hospital and of the fire depariment
within reach near the telephane sel.

[*}

6 Wear suitable clothing and protections as overalls,
safely gloves and ear safely devices.

7 Use suitable ear prolections, ke ear plugs, lo kesp
oul noize and prevent injury to the ears.

= MEVSION DATE: 00A00 e CASST 14

B.3 rac il




Mod. 26.20M+TB172

Una prolungata esposizione al rumere pubd

danneggiare 'udito.

- L.

& Le attrezzature rchiedono la plena attenziona

delfoperatons. Non usare cutfie per ascollare musica
mentre &l interviene sul prodotio o gruppo,

Eliminazione dei rischl resldul

e — e

Rischio di schiacciamento e cesolamento dovuto alla
presenza di element] In movimento,
Attenziona

Eseguire tutte le operazioni di manutenzione a
macching farma.

Rischio dovuto alfinalazione di gas nocivi che sl
possono sviluppare scaldando le vernbct durante
evantuali saldature.

Attenzicna

Liilizzare postazion! di lavers dotate di slsteml &

@ carraro

INFORMAZIONI SULLA SICUREZZA
SAFETY INSTRUCTIONS

Apaﬂungadﬂpawmmnnﬂmmdammrm

()

8 The operator must be wery carefil with he

equipment. Do nol vse headohonas o slen music
while you ane warking on the product oron the group.,

Residual risk elimination
*  Rigk of squashing and shearing due o the presence

of moving parts.

Warning

Camy ol all maintenance operations when the
maching iz slationary.

Risk due to inhalalion of polson gases thal can be
produced by heating the varnizshes during any
wakding.

Waming

Uge work stafions equipped with dust and fume

—avacuazions di pobar-o-fuml——
Lasciale disperdera i fumiper almeno 15 minuti pima

di galdare o riscaldare, o riprendera a lavorara sul

Qruppa.

Rischio di incendio dovute ai sobventi utilizzati e
all'olio presente nallassale,

Attenzions

Tenera lontano dalla zona di lavero ogni fonte dl

calore,

CQuando g usanc solventl o svamiclanti, rimuoverll

COon acgua @ sapone prima di saldare,

Rimucvers | contenitor di sobsente, svemiciants o

altri prodott] infiammabili dallarea di lavon,

Rischio dovuio alla caduta, allo sganclamento o alla

violenia espulsiona di oggetti o oo dalFassale.

Attenzions

Questi rischi residul e le procedure per eliminaril

completamente, sono evidenziali detlagliatamente

nelle procedure di montagglo & smontaggio. Seguire

attentamente, durante la manutenzione, tutte le

procedure di sicurezza Indicate nel manuale.

{

-

diseharging-syslems:
Letthe fumes disparss for at least 15 minules, belfore
wanding or reheating, or working an b greup again,

+ Risk of fire due fo the solvenls used and fo the ol in

fhir axhe.

Warming

Keap off any heat sources from the working arsa.
When solvents or paint removers are used, they
showd be removed with soap and water, bafore
walding.

Remaove any containers of sofven!, paint remover or
any other inflammalbde products from the working
area.

Risk due to fall, drop or viclent efeciion of objects or
ol from the axie.

Warning

These residual risks and lhe suifable refafive
procedures o eliminale them comple tely are pointed
oul, in defadl, in the assembly and disassembily
proceduras. During mafnlanance, follow carefully al
the safely procedures indicated in the manwual.

FrEON DATE: 0000 P CA3ST141
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) #CARATTERISTICHE GENERALI
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C.1 Usi previsti

Quesio assale & slato progettato e costruito per essers

installato in macching di Upo Industriale, U'assale & un

componenia che ha la funzione dl frasmeliere la polenza

dal maiore alle necbe. )

L'assale in oggelio, costruits seconds specifiche fomite

dal cliente, parmatte:

* l'aumento della forza di trazione riducendo il numero
di giri;

*  la compensaziong della velocith delle ruote Interme
con quelle estemea durante la sterzala.

Hon Installare mal quasts assale su macchindg dvarse
da quelle par cul e stalo progetialo & cosiruilo,

L'assale, se utilizzalo in wn impiego diverso da quella
previzio, & da conslderarsi soggetto ad "uso non
previsto”,

CARRARD Spa declina ogni responsabilith per dannd o
incident rsullanti da un uso diverso da quello pravisio;

tal conseguenze saranno a carlco esclushio del clienta,
~Coatitisces inolive wnelemento sssenziale -nelFambiio

dallfuzo previsio, fosservanza scrupolosa dolle modalith
di funzlionamento a delle regolard manulenzionl &

riparazicni specificate da CARRARO Spa.

@cnm

CARATTERISTICHE GENERALI
GENERAL SPECIFICATIONS

C.1 Foreseen uses

This axle has bean designed and manufaciuned to be

mourted on industrial machines.

The axle iz a companent thal fransmils the power from

B amging o the whoals.

The axta, manufeciured acconding to fhe cuslomers

technical specifications, alfows:

= increasing of tractive force, reducing the number of
ravolutions

= adiusting of inner wheels" speed with cuter wheals’
spead during steering.

Nevar mounlt this axfe on machines different from the
ones for which # has been dasigred and mamnifacivned

If the axde iz wsed for any other purpose than the one
foreseen, CARRARO SpA dedines any responsibilily
regarding damages or accldenis caused by il Al
consequences will be af the expanse of the clienf,

Howevar, when vsed as foreseen, operational
formalities as well as regular maintenance m.pafr

= REVSECH DATE: 0000 R CASTI4

C.1 PAG.16




Mod. 26.20M+TB172

C.2 Identificazione del prodotto

€ carraro

CARATTERISTICHE GENERALI

GENERAL SPECIFICATIONS

C.2 Product identification

Targhelta di identificazione dell'assals Axle saral plate
TIPD DI ASSALE COD. CLIENTE NS CARRARD
AXLE TYPE S TOMER REF, CARRRD S

m"“‘h‘ SRR I wg W

SENSO DI ROTAZIONE

I N ——

Pwars | ——TOTALE
[| :=r' TOTAL RATIO

@ FLAFPOATO RIDLZIONE

L T RO TR

ROTATION _I:-_———.H——-—-_I_E_ TIPFO DIFFERENZIALE
NPT T T DIFFERENTIAL TYPE
LiDeZa¥, 2

CUANTITA' OLID
DIFFEREMELALE

T DWRERENTIAL DL
QLIANTITY
TIPO OLIO RIDUTTORE EPICICLOIDALE QUANTITA OLIO R .
IDUTTORE EMCICLOIDALE
EPICYCLIC REDUCTION GEAR OIL. TYPE EPICYCLIC REDUCTION GEAR OIL QUANTITY
Terghetta & dentficazione delcamblo _ _ _ Transmission serial plate
uﬁcw RAPPORTO AIDUZIONE
CARRARD REDUCTION RATIO
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Mod. 26.20M+TB172

C.3 Descrizione generale

L'assale In oggetto, progetiato e costruilo secondo le
richiaste del cliente, & costituito da un corpo trave
contenants | gruppo diferenziale nella parte centrale &
dal gruppl mozzo recta alle astrarmith,

il gruppo differenziale, autobloccanie di tipo “imited
glip®, & supportale da dug cuscinetli montali in
un'apposita strullura ove & possibile effettuare le
operazioni 3 registrazione della coppia conica.

La posiziona della corona conica sl registra agendo su
due ghiere contrapposte, mentre quella del pignone
conlco, supportato da due cuscinelll, sl eflettua
migdiante interposizions di spessor & registro.

| mozzl ruota contenentl | ridultod epicicloidall, sono
supportali da due cuscinetli a rulli conici @ vengaono
comandall da un gruppo slarzante ad azionaments
idrawuico.

L'assale dispong inoltre di un proprio sistema frenants,
dotato di comands meseanico per la franata di sanizio.
La struttura viene completata da una scatola di
trasmissione/friduzions, che permetie il plano controllo

& carrARO

CARATTERISTICHE GENERALI
GENERAL SPECIFICATIONS

C.3 General description

The axde dascribad In this manual, designed and man-
ufaciured following the cuslomaer's requests, congists of
a baam casing, housing the differential in the middle and
a wheal hub unit af each end.

The differential, type Nmited slip®, is supported by hwo
bearings mounled on a suilable struchure allowing the
bevel goar sel to be adiusted.

The ring bevel gear is adjusted by means of two ring
nuts localed opposite each other,

The position of the bevel pinlon, supporfed by hwo bear-
ings, Is adjusted by Inserting adfusting shims.

The whea! hubs containing the epicyclic reduction gears
are stpported by o fapened rofler bearings.
Additionally, the axle has its own internal braking
gystem.

The whasal hubs containing the egleyelie reguction gears
anp supponed by two fapered roller beargs and ane
powared by 8 hydrawlicaly-operaled sleering wnit.
Furthermore the axie has a braking system, flted with
& mechanical drive for sandee hraking.

The frame is completed with a fransmi

_ dei parametd del molo alfingresso della coppla conica,

Do, which allows fo control fully the motion paramelers
al the bevel gear enlry.

DiEFERENTIAL GROLP
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: CARATTERISTICHE GENERALI
Mod. 26.20M+TB172 ﬁ CARRARO GENERAL SPECIFICATIONS

C.4 Caratteristiche Tecniche - C.4 Technical Features

MODELLO ASSALE

TIFO DIFFERENZIALE
o - s AP A S S
Limited Stip

iiod Sip B Typer .

TR

Riduzione scalole ol irsmissiona T8.., | | 11+ 2081, . Transfor bog ratio. [ - o ozt
Riduzians iotale 28,0511 Tofal raduetion

Pedolmacso ", i T Y T O P Ry [Bnhelt - P ee i R
Raotazions in entrata Input rotation

SENSO ORARIO e CLOCK WISE (C.W)

GGUHTEE‘ I."‘-LEIEH HI!SE{E C.w)

T 1.:_--_-- T

! :_'1“.-».-.' '.'.f'_. L h"‘q,-.n'.-.|.-_\-:;'|-\.
SENSO AlTIORARID. ¢
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Mod. 26.20M+TB172

€0 carrARO

CARATTERISTICHE GEMNERALI
GENERAL SPECIFICATIONS

DESCRIZIONE

YALORI
VALUES

DESCRIPTION

Specifica olio

IN FRESENZA DM DHFFEREMNZIALE
LIMITED SLIE, USARE 1| TIF D1 OLICY
INDICATI OPPORTUMAMENTE
ADDITIVATI

Mata:
MON USARE OLIO DI SINTESI SENZA IL
CONSENSD DEL GDETFEI.ITI'CIHE

SAE BOW - B0 EP
o cormply
APl GL4 - GLS

respactively
MIL-L-2108

and
MIL-L-21050

Ol Specification
iN PRESENCE OF DIFFERENTIAL
LIMITED SLIRP, USE RECOMMENDED QIL

ENRICHED IN ADDITIVES

MNobe:
DO NOT USE SYNTHETIC OIL WITHOUT
CONSENT OF THE MANIFACTURER

-E-uwl gear sat hackiash

i &hhﬁ%‘ﬁ’ifﬁﬂmw
- G TaMos) Soa v

W, 1.

Pracarico totale cuscineti
"T* (migurato sul D=34,8 mm senza anei di
bemuta)

Tw -I:F'I-S.EE:IHF'-EEW}
cah

Fﬁ-ﬂmﬂmwmmm:f'f
{measurad D=234,8 mm withoou! seal)

Presslone esercizio bloccagglo diferenziale| - -

Tipo freno

A dischi in bagno dalio
thhc:nmh

Type of brake

N R

N dischifrenc (per lalg). i

o ol

.;1‘;_.-.-53.1',11' E

) B
B e

| Nuber of brake discs (sach sids) . -

W mnmntmr\vﬂ-{pﬂlm}

4 Number of brake counterdiscs rnmm
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@ carraro

Sigillanti e collanti

CARATTERISTICHE GENERALI
GENERAL SPECIFICATIONS

Sealing compounds and adhesives

Applicara sulle supedifici a contatto

Apply en the contact surfaces

Applicare sulla filettatura delle vitl / sui pami

Apply on bolt screws / on ping

g S —
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GARATTERISTICHE GENERALI
Mod. 26.20MsTB172 @ CARRARO GENERAL SPECIFICATIONS

Dimensioni d'ingombro Overall dimensions
{in millim etri) (Mimeter)
2042

M18x1.5
=

& 278
0
I
I
|

351

hdSc2x21 8h
TIN 5480

154 130
i <__i__E}
172
211
180.7 h7 °
146

o 69.ES T

183 | 150 Casmi
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CARATTERISTICHE GENERALI
Mod. 26.20M+TB172 CARRARO GENERAL SPECIFICATIONS

——

C.5 Rifornimento e verifiche C.5 Filling and checks

TAF‘F‘D EGAHIW DJLJD I:lIFFEFlEHEI.i.LE

T@Fﬂﬁﬁgﬂ@prmsm : ]
COMMESSIONE OLIO FHENI SERVICE BRAKE OIL mmr

PUNTYDIINGRASEAGEIO . & o o 7 GREASING POINTS ~." ™ T "
Controlli periedici: Routine checks:

i ivello ded lubrificante nell'assale deve essera a filo del In the axle, lubricant should be flush with control plug
tappo di controllo (1) e (3), altimentl provveders al m and (3). i not, make up level with fha same oil

Mel caso In cui si sconlri una perdita o altro che Mﬂ'ﬁ:‘m’rd. then it is advisable lo check immediataly,
determini I'abbassamente dal Bvallo, & opportung in order to avold damages fo the mechanical pars,
inlervenire iImmediataments onde evitare possibili danni Locsen and remove the draln plug for oif draining (4 and

aghi organt meocanic, 3, -
Pwmmrnhmmmuumn[da:]. \

= -” . ! ||:-I o S—
i 'E,a.h—-:i i u R .r..

] + i -
l“’ Itr"'!'=_""||-||r| II'l.-||||
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_ CARATTERISTICHE GENERALI
Mod. 26.20MsTB172 & carraro GENERAL SPECIFICATIONS

C.8 Programma di lubrificazione C.6 Service schedule

# AD OGNI STAGIONE 0D

A PRI OGNI 1500 ORE™
OPRRADIONE PaEto SEASONALLY OR EVERY
1500 OPERATING HOURS™

e ——— . ’ = SENT L R i g N
émam -:mu ASSALE © 1150 200Wrefidurs [T T e oo
.l L Hl e 2% LR :-.':b-;'-": g :-l: ,E.:.'h.' RS o LBy A, SEHE, : I 1 Fiiapl E'.\'

CI'FEFIAII{JM (v} A .
LUEHIFI{:AZIQHE » .
Lo Eb ;. .:!' ﬂLaﬁﬁﬂEﬂ'ﬂﬁg TF *I.':'I'_l .-. -. v --_!__ '\.I‘I_\! R
“E“"E“E’qm IR R

F‘LII.IEA TAFFC:I h'l.i.t'iHI:‘ITGD 150 - 200 arathours | ad ogni camblo oo/ ELE#HM!GHEHCQH.
JSCARICO QLIO M| every oi change PLUGS

e AT o O

INGRASSAGGIO _WWW RECE
L e ‘

legenda remarks

® cperazionl eseguibili sclamente da personale @ operation performed only by personnel authorized by
autorizzato dal coslrutiore the mamsfachurar

N operazioni eseguibill solamente da personale W operation parformed only by trained personnel
addestralo

™ quabe delle due condizioni sl verifica prima m which of both conalions cames first

" REVISICN DATE: DOVO0 P CASST141 C.B PaG.24
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& carraro

C.7 Lubrificazione / ingrassaggio:

CARATTERISTICHE GEHMERALI
GENERAL SPECIFICATIONS

C.7 Lubrication /greasing: grades

e

{

E;:jl;zlﬂ;r;lﬂaﬂ relativi campi di and application range
oL GREASE
oLio GRASSO
A [ 1;
50°C 122°F Y
ao'c [HH q04F
2 bl  — . N
3 r N 30°C [T 86°F o
8 ! T g %
z 2 20°c i eer 5
33 2 2 T . ¢ 1 = (
2 3 § 2 10°C {1 50°F Tz
33 €
< y 8 ooc H 32F o 3
g “3:_ : 2 @
P a : ™ E il
?’ 0°C [ 14F 3
i ]
: = 20c il 4F i‘_l
— .I.
£ a0c Bl 2ooF J
1 aocc |1 40F
Y Y ¥ g @-ﬁ?“r—*
. RESIGN DATE: mm. P CAIST141 C.7 PAG.2S




CARATTERISTICHE GENERALI
Mod. 26.20M+TB172 @ CARRARO GENERAL SPECIFICATIONS

C.8 Coppie di serraggio C.8 Tightening torqgues
00 Mm
70 M 150 Km 10 Mm 10 Mmi 12 Mm
120 Mim .
65 Mm
' 13 Hm
- —1-J- - s . e —— . -
B0 Mm

i3 Nm B Hm

10 Hm
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CARATTERISTICHE GEMERAL
Modl. 26.20MsTB172 CARRARO GENERAL SPECIFICATIONS

i
Coppie di serragglo Tightening torgues

REVISION DATE: OO0 Ph: CASST141 C.8 PAGIT




e ———

CARATTERISTICHE GENERALI
IR & carrARO Pt e

C.9 Controlli generali C.9 General checks

Le descrizionl dl smontaggle & montagglo The dizassemblivbssembly instructions presume thal
presuppongons che Il gruppo sia gid stato rimosso dal the unlt has baan removad from the vehicle and
viloolo @ positzionato su un adatio banco di lavors. postioned on 8 swifeble workbanch,

Alcune figure che seguono polrebbend non mosirane Some of the folowing picfures may nol show exaclly
esattamanta B vostro assale, ma la procedura rimana |a your axfe, bl the procedune [s the same.
shessa,

Prima di affettuare I'operazicne di scarco dall'olio, svitare Mapposilo
sfiaio per eliminare eveniuale pressions intema, Fichivdero pol con
una chiave dinamomedrica serrandolo alla coppéa previsia (Sez, C8),

—— i ——

Before draining the ofl, foosen the breather lo release possible infemal
prassune, then tighten the plug with & forgue wrench o the prescrbed
torgue (Sec. C.EL

Per effetiuare lo scarco dell'olio dal corpo centrale svitare il tappo del
foro di scanico.

Richiudedo pol con una chiave dinamomatrica serrandclo alla coppla
previsia (Sex. C.8).

Drain the off from the approprate plug, then tighlen the plug with a
torque wranch lo the prescribed lorgque (Sec, C.B).

Prima di effattuare l'operazione di scarico o rabbocco dell'olio,
posizionare | mozzo rucda con il lappo nel punio pli ale @ svitarlo di
qualkche giro in modeo da eminare leventuale pressions intema, quindi
rimucserto completamente.

Bafore draining the of, position the wheel hub 20 that the fer cap 5
in e highest point, Bien loosan the plug to release possible infarmal
Pressure,

" REVIESOH DATE: OO0 phiz CAISTIH C.8 Pac.28




CARATTERISTICHE GENERALI
Med. 26 200+ TB172 € carraro GENERAL SPECIFICATIONS

Ructare gradualmente il mozzo fino a disporio con il foro allalterza
| dellasso ruola in modo che la Bnea d livello dell'olio ska ocrizzontale,

Verificare il livello deffolio ed eventuakmente rabboccare.

Riavvitare i tappo con una chiave dinamomefrica semrandolo alia
coppla prevista (Sez. C.8)

Fosition the whee! hub so that the fer cap is on the centra line of the
horfzontal axis,
Check ol level and fop up ¥ necessary.

Tighten the phug with a torque wrench fo the prescribed lonqgue [Ssc.
c.a).

Prima di agire sul lappo dell'clio, svitare 'apposito shlato per aliminare
laventugle pressione inlema.

Verilicare B livello dedl'olio (alla soglia del fore) ed eventualmenta
rabboccara,

Riavvitare Il tappo con una chiave Snamometrica serandolo alla
coppia prevista (Sex. C.8)

Pfassure, i

Check oif level and fop up If necessary.

Tighten the plug with a lorgue wranch fo the prescribad lorque (Sec. I
<. 8), |

" REVEION DATE: OO/00 pi: CASST 141 C8 PAG.2ZD

Before draining the of, loosen the breather fo release possibie internal
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OPERAZIONI DI SMONTAGGIO
Mod. 26.20M+TB172 ﬁ CARRARO DISASSEMBLY OPERATIONS

D.1 Smontaggio scatola D.1 Disassembling transmission
trasmissione box

Alcuna figure che saguono potrebbero non mostrare Sorma of the following piclures could not show axachy
asatiamente il vosiro assale, ma la procedura imane la your axie, but the procedure I3 the same,
glessa.

Frima di itensenire sul gruppo effetivare lo scarico dedl'olio.
Svitare be vitl di fissaggio del tubo ricircolo olio, facendo attenzione a
non assare invesiiti da galtl d'obo,

Drain the o before camy out any operations on the unit
Linscrew the fastening screws of the ol recinculaling pipe being caredul
not to be hit by o spouts.

Rimuayars il twbo di rcircolo olio dalla scatola di trasmissione & dal
compo delfassala,
Recuparara la vite forala, il lubo @ b redalrde rondelle,

Famove the oil recircuialing pipe from the tranamission box and frovm
e axie body .
Collact the dilled screw, [he pipe and the washers,

Attenzione: assicurans la semiscaiola ad un paranco mediants funi o
i cinghie.

1 Rimucvers la fangla motore, svitando la relative viti (1) di fissaggio.
Rimuovera Mfanelio OR dalla langia motore.
Svitare la vili di fizssaggio dalla semiscatola (2).

Waming: Sscure the half box lo 8 hoist by rmeans of ropes or beits.
Remove the engine fange by unscrewing the fastening screws (1),
Remove the O-ring from the engine fange.

Unscrew the half box fastening screws (2).

* FEVSICH DATE: D000 P CASETI41 01 Pac3t




OPERAZIONI DI SMONTAGGIO
Mod. 26.20M+TB172 @ carraro DISASSEMBLY OPERATIONS

Rimuovare le vili di fissaggio dalla semiscalola.
peeisl Rimuovera la semizcatola Battendo con un manelioin materale tenaro
s sulle zone predisposte.

Remaove the fastening screws of the half box,

Remove the half box by bealing on the fitting parfs with a hammer
made of 3o malanal,

Recuperare la ruota dentata con i cuscinetti,

ecim | Remove the gearwhesl with the bearings,

Fosizionare ia ructa dentata sul banco di lavaro.
Estrame | cuscinetti con estrattore a fre punti di presa.

Pasition he gearwhesl on the workbench,
Take the bearings out with a three-hold extractor,

Togliers Fanello d'arresto dall'albero flanglato inferiore con pinza
apposita da commerclo,

Remove the snap ring from the lower fanged shaf? with suitable pliers.

o REVISICH DATE: 000 pinc CASSTHI DA PaG.a2




OPERAZIONI DI SMONTAGGIO
Mod. 26 20M+TB172 @ CARRARO DISASSEMBLY OFPERATIONS

o

Estrarre Mingranagglo ed il cuscinetio a sfers dalfalbero inferiors,
ulllizzamds un estratiora a tre puntid présa che agisca sullingranagpo,

Take the gearand the ball bearing ouwl of e fower shafl, using a special
shsra | three-hold extracior, d

Recuperare |l cuscinetlo @ lingranaggie inferore.

| Remove the bearing and the lower gaar.

Assicurarsi che I'albers con flangla sia libeno di scomere.
Eztrame Falbars, batlendo alfestramita del codolo con un marello ed
un batlitgio,

Ba sure that the fanged shaff can siide out freely,
Take the shafl oul, by bealing on the and with & hammer and a suitable
wees | (ool lo be baadan.

1

Rimuoverg il cuscinetio inferione.

cwow | Remove the lower bearimg.

o REVEICH DATE: 0000 pbiz CASST 141 DA Pag.l3
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OPERAZIONI DI SMONTAGGIO
CARRARO DISASSEMBLY OPERATIONS

2]

Rimuovers dalla semiscalola Fanello di tlenuta con un manello & un
battilaéa,

Mota; operazione distruttiva per Fanelio di tenuta,

Controllare lo stato di usura di tutti i particolard smontali & dove
necessang, sostituirl,

Remove the ol seal from the half box with @ hammer and & suitabls
tool fo ba bealen,

Note: this is a destructive aperalion for the of seal

Check waar conditions of all the dizassembled parts and, if necassary,
replace tham,

Rimucvere la semiscatola fissata al corpo delfassale svitando |g viti
dl fissagglo.

Remove the half box that is fixed on the axie body, by unscrawing the
fasfaning soraws,

REVISION DATE: O0/00 P CASSTI4] D4 PAG.3




OPERAZIONI DI SMONTAGGIO
Mod. 26.20M+TB172 @ CARRARO DISASSEMBLY OPERATIONS

D.2 Smontaggio gruppo cilindro D.2 Steering cylinder group
sterzo disassembly

Alcune figure che seguono potrebbers non mostrane Some of the following pictures could nol show exactly
esattamente il vosiro assale, ma la procedura imane ka your axie, but the procedure is the same.
slessa,

Rimuovere §l sansore magnaties indultivo di sterzata, allentando be vitl
della fascetie di bloccapgio,

e e S T S—

8| Remove the inductive magnetic steering sensor, by unloosing the Jock-

Allentare il dado di fissaggio dellasta guida di qualche giro fino a

postaria oltre la base del pemo filetiato.

pi Con un martelio battere sul dado per staccare Masta guida dalla calotta,
R e Attonzione: non colpire Festramita ded piarna filettato.

= Mota: questa oparaziona & distrultiva per il dado,

Loosa the guide rod locknwt of some fums il is over the base of the
threaded pin.

Beat on the nut with & hammer in order o disjoin the guide rod from
the swivel housging.

Warning: don' baat an the end of the hreadad pin.

Note: this is a destruclive operation for the nul.

Rimuovere I ranis {1) dall'asta guida alentando con chiave adatta il
dado di bloccaggio (2), & controllame poi e condizionl.
Switare le viti di fissaggio (3) del martinetio (4), quind sfilario dalla sua
sede, se necessario alutandosi con un martello i gomma.
Rimuovers solo | particolar che devono essere revisionatielo sostiluitl,

Remave the guide rod link (1) by unioosing the tie nut {2) with & suitabile
wranch, than check lis condifions.

" Unscrew the faslening screws (3) of the cylinder (4), then take the
cylinder out of its housing and, if necessary, use a rubbar hammer.
Ramave only thal parts need lo be overhawled andior replaced.

= FEWEROH DaTe: 0000 P CASSTI4N D2 pPaG3S




m OPERAZIONI DI SMONTAGGIO
Mod. 25 20M«TB172 DISASSEMBLY DPERATIONS

Staccare la testata (6) dal corpo del cilindra (6).
Sflare la testata e lo stelo (7) dal corpo ciindro. Recuperare tuti gli
analli di lenuta (8), sia dal corpe cilindro che dallo stelo,

Detach the cylindar head (5) from the cylindar cass (6).

Remove off the cylinder head and the rod (7) from the cylinder case,

:-;;mwum sealings and O-rings (8], bath from the cylinder head
tha o,

. REveERos DATE: 0000 mhe GAISTIH D.2 PAG.36
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OPERAZIONI DI SMONTAGGIO
Mod. 26.20M+TB172 ﬁ CARRARO DISASSEMBLY OPERATIONS -

D.3 Smontaggio gruppo riduttore D.3 Epicyclic reduction gear
epicicloidale disassembly

Alcuna figure che seguong potrebbero non mostrans Some of the following plctures cowd mol show exactly
esattamants il vosiro assale, ma la procadura fimanes 1a your axa, bul the procedune is the same.
stessa.

Primadi effetiuans Froperazione di scarico dell'ollo, posizionare | mozzo
rcks con # tappo nel punto pil alts & svitarlo di qualche giro per
aliminare I'eveniuale pressione Interna, gquindi rimuoverio
complatamenta.

Ruotare il mozzo fing a portars il foro nel punto pil basso,

Scaricare complataments Nolio.

Before draining the of, postion the wheel hub with the plug on the
upp-ﬁrparl and.lmsan Rnrmmrums rnm:far!u -aim'mlta any possible

ST ilE Dpaida-

down i the mmmmmmmm '
cane| Diraln the oif compledely.

Svitare @ togliere le dua vili di fissagglo del treno portasatedliti con una
chigve da commencio.

Rimuovers il treno portasatedill dal mozzo ructa.

Posizionare I treno portasalelitl su di un piano @ verificarne le
condiziond di ugura.

Recuperare Fanello OR @ controllare le swe condizioni,

Unserew and remove bolh faslening screws of the planetary carmier

with a wrench.

Remove the planetary carrier from the wheel hub, .

Position the planstary camer on a workbanch and check its wear
silions,

Ramaovis the O-ring and checkils congifions.

rlml.mm hrralu :I'mmhn dlﬂgnl Htelha
- fimuavere le rondelle ed estrarme g Ingranaggi satel il dal perni;
= recuparans | relativi rullini verificandone le condizioni.

Mota: con nuovi sateliti & consigliabie montare rulling nuovi.

mmmampr#mmamrpﬂm
- rymose bha washers Hﬁhtﬂmﬂlﬂﬂwm owt of the pins;
- colfect the needle bearings, checking their condilions.
Note: with new planelary gears iz advisabie fo assermnbly naw rofier

baanings.

p REVHSOH DATE: OO0 P CAISTI41 D.3 PAGIT
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D4 Smontaggio gruppo mozzo
ruota

Prima di smontara il mozzo ruota, assicurario con una
cinghla o una fune ad un paranco od altro sistema o
sostegnao, per evitlarmne la caduta accidentale che
potrébbe dannegglare sla loperatore che il gruppo.

Alcune figure che seguono polrebbero non mostrars
esattamente il vostro agsale, ma la procedura rimane la
slassa,

& carraro

OPERAZIONI DI SMONTAGGIO
DISASSEMELY OPERATIONS

D.4 Wheel hub group
disassembly

Before dizgassembling the wheel hub, i is advisable o
secure It wilth a belf or & rope on a holst or any other
supparting device, In arder fo avold its accidental fall
that could damage either the operalor or the wheel hub

=T

Some of the follewing pictures may not show exactly
your axle, but the process is the same

Rimuovera Fanello darmesto, con una pinza adalta, dal semiassa.

group.

Remove the snap ring from the U-Joint shaft using suitable pliers.

Svitare & logliers la viti d fissaggio del mozzo-ferma corona.

Unscrew and remove the fastening screws from the wheel carrier

Per sfilare § mozzo-fermo corona dalla sua seds, recuparang akmano
due delle vili appena tolle ed avvitare ned fori filettati dl estraziona.

in ordar to remove tha wheae! camiar group from its housing, screw af
least bwo of the jus! removed screws in the threaded axtraction hodas.
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Estrame & rimucvers il mezzo-fermo corona completo di corena
apicicloddale. Rimuovers lanadlo di arresto d'aceialo @ separara il
MOoZZo-fermo corona dalla corona epicicloldale. Verilicane lo stato di
usura del particolar. Solo se necessaro, togllere le busscle di
centraggio del mozzo-lermo corona con un marello e Palirezzo.
CATI15027.

Extract and ramove the wheel camier together with the eplcyciic ring
gear, Remove the sieal lock ring and dighoin the whes! camiar from the
apicyciic ing gear, Check the wear conailions of the cormponents. Only
if necessary, remove the cenlering bushes of the hub lock ring gear
anin | WILH @ hammer and the special fool CAT15027.

Slilara Il mozrzo rusla, teciitando lo smontaggio con lave @ marallo,
Hota: recuperare la pista intérma del cuscinelio.

Posizionane su diung supaerficle plana il mozzo ruotaed estrame F'anelo
di tenuta (1) con una beva.

Mota: & un'oparaziona distruttiva per Panello di tenula.
Esfrarre le piste esterne dei cuscinetl] {2), da entrambi i lati del mozzo
ruota, con un batdols ad un martello. Togliara la pista inferna del
cugcingtlo dal codolo della calotta, ufilzzands un estratiore da
COMMmercio,

Position the wheel hub on a flaf surface3 and take the seal ring out (1)
with a lever.

Note: this s & desfructive operation for the seal ring.

Take the bearing cups out (2], on both sides of the hub, sing a hammer
and 8 suifahie ool to be beaten. Remove the bearing come from he
swival housing end, using a suitable extractor,
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Svitare e loghera le vitl di fissaggio del perno snodo superione ed
infariore.

Pericolo: prima di Amuovere | parni snodo, assicurare la calofta can
una cinghia o una fune ad un paranco od altro sistema di sastagna,
Rimuovers | pemi.

Mota: recuperare o molle a tazza daFassale.

Ungcrew and remove the fastening scrows from the upper and lower
Danger: bafore ramoving the king pins, sacurg the swivel housing with
a belt or a rope to a holst or any other supporting davice,
Remova the kimg pins.

Note: collect the belleville washers.

Sfilare la calotta dal trave e dal semiasse corto del doppio givnto,

Remove the swivel housing from he axle beam and from the short
shait of the U-Jaint.

Posizicnare la calotta su di una superficle plana ed estrarre Fanallo di
benuta con una lava,

Nota: & un'operazione distruttiva per I'anallo di tenuta.

Girare la calotta ed estrare la bronzina utilizzando un battitoio ed un
mariello.

Position the swivel housing on a lat surface and take the seal ring out
with a lsver,

Note: thig is a destructive operation for the seal ring.

Tumn the swivel housing and take the bush oul, using a drift and a
hammer,
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D.5 Smontaggio trombe trave e D.5 Axle beam trumpets and brake
gruppi freno groups disassembly

Alcuna figure che seguono poirebberc non mostrare Some of the following plctures may nol show your axis,
esattamanie il vostro assale, ma la procedura rimane la but the process is the same.
slessa.

] Estrarre dal travee B dopplo giuntd complhalo.,

Remaove the complals double-foind from the beam

Per sostituire un componenta del dopplogiunto, rimuovens con pinza
adatia gll analll d'arresto (1) di aresto delle crecara (2).

Rimuavons il compo centrale (3) facendo altenzione a non deformario
o rovinario durante lestrazione dalle crocera (2).

Togliere il semiasse lalo dilferenziale (4) e il semiasse @0 ruota (5).

To replace a component of the double joint, using a switable pair of
pliars, remove the snap rings (1) supplied fo stop the spider (2).
Ramowe the cenlral body [(3), taking cane not [o mis-shape or damage
it whan with dravang it from the spider ().

Remove the half-axie on the diferential-gear side (4) and the hall-axie -
on fhe wheel sids (5).

Dopo aver sfilato il doppio glunto dal trave estrarre Fanelio di tenuta
(B con una kva. :

Mota: & un‘operazions distruttiva per Fanelio di tenuta.

Per eseguire la sostituzione della bronzina (7) allinterno del trave &
necassano tagliarta, con un cesello,

Estrarre e boocole superiore ed inferiore (8) dalle sedi dei perni snodo
con estrattore da commangio.

Onee tha U-Joint has bean removed from the axie beam, extract the
seal ring out of the axle bearn (§) with a lever.

Note: thiz is & destructive opevation for the seal rng.

fn order to replace it nside the axle beamn, the bushing (7) needs fo
be cul and destroyed with a chisel

Taks the upper and lower bushing (8) oul of the king pirrhousings with
@ suifable exfractor,
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parte sinistra.

with cartainty.

libaro.

Colgct the O-ring.

Staccare la tromba trave.
Attenzione: rimossa la fromba Il gruppo dischi e controdischi freno &

Recuperare il relative anelio OR,

Remove the axle beam trumpet.

Warning: once the axie beam trumpet has been ramoved, the brake
disks and counterdisks are fras.

Fare dei segni di riferimento indelebili sul corpo trave e sulle flange
supporto differenziale, per idenlificare con sicwrezza parta destra &

Put alignrnent marks on the axle beam body and on the differantial
supperting Ranges, in order o identily the right side and the left side

| Disporre Fassale su supporli adatti a sostenere sia il corpo centrale

che le due trombe, anche dopo la loro separazione, o asslcurare | tre
gruppi separataments con funi o cinghle ad un sistema di
sollgvameanto,

Position the axle on supports fMted to hold either the central bady or
the two beam trumpels, even after their disiunclion, or secure the three
digjoinfed groups to a lifing deviee with ropes or bells.

Svitare le viti di fissaggio par smontare 1a tromba trave.

Uinserow the fastening screws lo disassemble the axie beam brumped,
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OPERAZIONI DI SMONTAGGIO
Mod. 26,20MsTB172 @ CARRARO DISASSEMBLY OPERATIONS

Sillare tutil | componenti dal freno dischi, controdischl @ manicotio.

Remove all componants: brake discs, fived discs and sleave.

Svitare @ logliers o vitl del self-adjust ed estrarre le molle & tazza (1)
Ia bussola (2) @ la molla a tazza (3).

T E—

Undo and remove the saif-adjus! bolts and ramave the bellevilla springs
(1), bush {2} and bellaville washer (3],

Applicare aria od olio in pressione attraverso il foro di mandata del
freno negativo (4) per espellera il pistone. Utilizzare la minima
pressione necessaria per I'espulsione. Rimuovere gli anelli OR e
controllane la condizionl. Rimuovere le 3 boccole (5) dol self adjust dal
fori del pistona.

Attenzione: Allenzicna all'espulsions!

Apply air or ol pressure through the brake off infat povt () in the positive
acting brake assembly lo remove the piston. Use the minfmum
pressure needed fo remove the piston, Remove the O-Ring rings and
inspect for wear, Remove the 3 sel-adjust split bushings (5) from the
piston borag

Warning: exercise extrame care during diassembly!

1"

Svitare alternativamenta la 3 viti speciall (6) fino a rimuoverks

complelameania.
Togliera @ recuperans ttt | particolar delia vite frena parchegglo (ved|
figura)

Unscrew alternafely three special (8} screws fo remove bthem
compilately.

Take lmfmﬂmﬂmuﬂﬂmmmh#mﬂmmmmw
(5o figure).
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Asslcurare la flangia freno ad un paranco con funl o cinghie di

| skcurezza. Svitarala vite di fissaggio superions & la vile prigloniera infedore.

| Rimuovere la flangia supporlo differenziale dal corpd centrale,
complata di ghera di regisiro gioco coppla conlca.

Pericolo: questa operaziona libera la scatola dilerenziale, che

accidentalmenta potrebbe cadarns,

Secura the brake flange o a hoist with ropes or safely belts.
Unscrew the upper fastening screw and the lower sfud boll. Remove
the differential supporting flange from the cantral body, together with

the bl gear backdash-adiusting ring mut.
Danger: this operation frees the differeniial box, that sccidentally could
fall

Rimuovere lanallo OR dalla sua sede sulla fangia e Fanello OR dal
foro passaggio olis, controllarme le condizion,

o e e——— —— e ————

Remove the O-fing from s housing and from oil pipe hole and check
its conaificns. i

Svitara @ togliare la vite ed il farmo ghiera,

Lindo and remove the balt and lack muf retalnar,

Svitare @ logliere la ghiera dalla flangla freno con lattrezzo speciale
CA118030

Undo and remove the lock nut from the brake fange using special ool J
CA 1158030
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16

Toghers la pisia eslema del cuscinetto dalla flangia frenc con un
battitobo

Use a driver fo remova the ouler cup of the brake flange bearing

Posizionare la flangia freno solto lazionae di una pressa ¢ con Fauslio
dell'attrezzo CAT 15056 liberare Fanello (1); togliere Fanello. Eseguire
un rilasclo della spinta della pressa in modo lento e graduale. Quindi
astrame il manicotio, le molle & 1azza ed il plslone.

Attenziona: Operazione pericolosa per I'operatong,

Position the brake flange wnder the press and, using special fool
CAT150586, free circlip (1). Relase the load of the press in siowdy and
gradually.

Now remove the sleeve, balleville discs and piston.

Warning : Exercices exireme carg.

Uitilizzare il foro di mandala del freno negativo per espellers il pistone
dalla flangia freno. Utilizzare la minima pressione d'olio o arla
necessaria per lespulsione, Recuperare il pistona & imucvera gll anslli
OF & contrallare la condizioni.

Attenzione: Atlenziong all'aspulsional

Lise the brake o inlet port in the negalive acling brake assambly lo
push out the piston. Use the minimum air or off pressure necessary o
dislodge the pisfon.

Remove the O-Rings and inspect for wear.

Wamning: ammmdmﬂm

Togliere Fanelio d'amesto del pistone, ed estrame il parno di spinta.
Mota: Recuperare gl analll OR e controfiare ke condizioni.

FRemove the circlip from piston and extract the thrust pin.
Note: Remaove snap ring the O-rings and inspect for wear.
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D.6 Smontaggio gruppo - D.6 Differential group f
differenziale disassembly

Alcune figura che seguono polrebbero non mostrara Some of the following plctures may nof show youT axla,
esattamenie il vostro assale, ma la procedura rimane la but the procass is the same.
shessa.

Recuperare § differenziale e posizionads in una morsa,

Switare tutte be viti di fissagglo della corona conlca.

Attenzione: questa operazions libera anche le due semiscalole
differenziale, non disperders | componanti.

Linscraw all the fastening screws of the bevel gear crown,
Warning: this will make both diferentisl haif boxes free, 2o lake care
nol lo drop the internal componants.

Cisassemblare la scatola differenziale in due semiscatole complete
del rispalthi elementi,

Nota: fare dei segn di riferimento sulle due semiscatole prima di
separarie, perripristinare la lore posizions relativa in fase & montaggio.

Disassemnble the differantial box in two half boxes complele with the
filalie companants,

Note: mark the two half boxes before disioiming them, in order to
reassemble them in the same posilion as the one before
e | digassembiing.

b
Disassamblare tuitl | particolar,
Verificara le condizionl di funzionalita a lo stalo di usura dei
- componant.
Perestrame # cuscinetio dalla semiscalola differenziale, uliizzare due
m > leva oppure un esiratione a tre puntl di presa da commercio,

!h%'ﬂ
,QE Disassemble all the components.

Check the oparaling and wear condilions of the componaents.
Take the bearing out of the differential half box, using fwo levers or a
| e | Hres-hold eslrachor.

" MEVSICM DATE: 00RO P CASSETI41 DB PAGHE
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Mod. 26.20M+TB172 € carrArO DISASSEMBLY OPERATIONS
D.7 Smontaggio gruppo pignone D.7 Pinion group disassembly

Alcune figure che seguono potrebbero non mosfrare Some of the fallowing piclures may nol show your axls,
esattaments i vostro assale, ma la procedura imane la bl the procass s the same.

Hlezsd.

Posizionare il corpo cenirala su di un piang statdle prinna di procedere
allo smontaggho.
A Hon tentare di sollevars la parte clanfrinata.

Position the cenlral body on a steady plane, before disassembling it
Do not lift the cawlked side of the ring nut.

Per evilare serl danni alla Weltatura del pignone conico, svilare la
ghiara con gli atirezzi spectall CA119099 e CAT15022.

It ovclar o avold sevious damages (o the beved pinion hread, URSCrew
the ring nut with the special tools CAT12099 and CAT 15022,

Dopo aver sflato la rondella fermo ghiera, estrarme il pignene conico
dalla sua sede battends con un marelo di matariale tenaro
gull'eatramita dal codolo scanakalo.

Once the ring nut washer has been remowved, take the plnion oul of its
housing, by beating with a hammer made of soft mataniail on the splined
and,
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—

Tollo # pignone conico recuperare le rondelle, il distanziale alastico ¢
I pista intarme del cuscinetti a nulll conkl,

Mota: quando il distanziale elastico viene rimosso deve essare
sostilulto con un distanziale nuowe,

Onee the bevel pinion has been removed, collec! the washears, the
elaslic spacer and the cones of the laper roller bearing.

Note: when the elaslic spacer is removed, If should be replaced by a
new Ong.

Estrarre il cuscinetto dal codolo del pignene conlco utilizzando un
estratiore a ghigliottina da commarcha,

Recuperare lo spessore diregistro posto solto | cuscinetio e vedficame
la condizioni di usura,

Take the bearing cone out of the bevel pinion end, wsing & suitabls
axiractor,

Remove the adjusting shim placed under the beering and check ifs f
wear candilions.

Estrarre le piste esteme del cuscinetti a rulll conld dal corpo centrale
utilizzando uno scalpelietio ed un marelio.

Take the cups of the taper roller bearing out of the central body, using
& chizel and a hammer,
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OPERAZIONI DI MONTAGGIO
Mod, 26.20MsTB172 & carraro ASSEMBLY OPERATIONS

E.1 Montaggio gruppo pignone E.1 Pinion group assembly

Aleuna figure che seguono potrebbero non mostrara Some of the following picfures could not show exaclly
esattamente [l vostro assale, ma la procedura rimane la your axle, but the procedure is the same.
slessa,

Posizionara il corpo cenirake su un banco di lavora.
Fiantare la piste esterne del cuscinetfi a rulli conici sulle proprie sedi
con lausiiio delle altrezzature comprese nel kit CAT15401.

"~ Position the central body on @ workbench. - '
Insert the cups of the laper roller bearings on their housings using the
spacial fools included on the kit CAT15401.

Per la rilevazione della distanza si utifizza il kit composto dalle
attrezzature CAT15040 e CAT15041, dette “falso pignene” @ *falsa
scalola differenziale®.

Inserire nelle sedl per | cuscinetti appena montals, il falso pignone
CAT15040 con | Aspetthd cuscinetti e la ghiera,

Sarrare fino ad eliménare § gioco senza eccedend.

In order to measura the distance, the kit composed of the special tools
CAT15040 and CAT 15047, respeclively called “false pinion” and Yalse
differentisl bax”, is used.

Insert the false pinian with CAT 15040, together with its bearings and
its ring nut, In the just mounted housings for the bearings.

Tighlan without excesding, il the backiash is aliminated.

Verificare il comello posizionamento delle flange destra ¢ sinistra
villizzando | ifermenli fponatl sulle madasime @ sul corpo centrala.
Montare le due flange freno Nissandole con le rispetlive vitl (avvitame
glmens due diamelraimente opposte per ognd flangla).

Chack the comec! positioning of the rght and left flanges, using he
reference marks on them and on the central body.
Assembile the bwo brake fanges and fix them with their screws (screw
in i least two ones diametrically-cpposed for each flange).
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r—

Introdurre nel corpo centrale la falsa scalola differenziale CAT15041
par la rilevazions della distanza

Verificara che la falsa scatola sla Inserita in enirambe le sedl delle
flangs frana.

Inzart the false differential box with CAT15041 into the caniral body o
measua the distance.
Check that the false box is inserted in both brake Ranges® housings.

Effettuare la misurazione, con un calibro & profondita, dalfapposiio
foro del falso pignone.
X = [distanza conica da rilevare)
A = [valore misurato)
B = (valora noto) = 100 mm
C = (valore noba) = 45 mm
(A+C)-B=X

Esempio: A= 1649 mm

- A5 =108 -rmim - ==
X = 10899 mm

Carry out the measurement with a depth gaugs through the suitable
falze pinkon hols -
X = (conical distance to be measuned) L
A = [measured valye)
B = {known value) = 100 mm
C = (known valug) = 45 mm
(A+C)-B=X

Example: A= 164.9 mm
therefore: X = [(164.9 + 45) - 100 ] mm

X= 1009 mm

Per determinare lo spessore *8* necessarlo fra Il pignone ed il

cuscineflo & sulficlente solirare dal valore calcolato "X il valora “V®

stampigliato sulla lesta del pignone (Vedistanza conica prescritta).
).V

Esemplo: grogsezza spessora S = 108.9 - 107.00

= 2.8 mm

In order to daterming the shim “S® necessary belween he pinion and
the bearing, you should subiract the *V* value stamped on the pinfon
head (Verequested conical distance) fram the “X™ calculaled vaiue.
SmXaW
Example: thickness 5 =100.9- 707.00
= 2 8 mm
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Soegllere tale spessore tra la gamma di spessori a disposizione (vedi
taballa GAMMA SPESSORI) ed inserirlo sul codolo sotto la testa del
pignone.

Choose the suitable shim batween he avallable shims range (See
EHIM RANGE table) and inserd # on the and under the pinion head.

GAMMA SPESSORI - SHIM RANGE

SpessJThick. | 25 (205 (2.7 |28 |29 |35 |31 |32 3.3 |34

ﬂ:r vom em Jom = = = = [o= fo== |=m

Rimuovens il falso pignone, | cuscinettl @ la ghiera dal corpo cantrale.
Srmontare la falsa scatola diferanziale dale flange e successhamente
gvitara la viti par rmuoven: 1 langs.

10

P

— === P — e e e e R E———

Remeve the faise pinfon, the bearings and the ring nut from the cendral

body.
Disassemble the false diferentisd box from the flanges and then
unscrew the serews bo remove the Mangas.

Inserre sull'albers del plgnone lo spessore adatto (scelto in
precedenza) con lo smusso rivolto verso lngranaggio. Plantare il
cuscinatts nell'albers del plgnone sotio Maziong di una pressa con il
batfitole CAT15179, assicwandosi che sia ben assesiato.

Inserire sullalbaro gii spesson ed un nuovo distanziale elastico.
Mota: willlzzare sampre un dstanziale elastico nuovo.

Inser! the swlable shim (chosen befors) on the pinion shaft with
chamfar against the gear. Force the bearing info the pinion shaft and
with CAT15179 special tool under @ press, making sure that it is well
sel. Insert the shims and the new elastic spacer info the shafl.

Note: use always & new elaslic spacer,

Ingerire il gruppo pignone conico nella sede del corpo centrale ed il
sacondo cuscinetio sul codolo plgnone.

Eseguira Il piantagglo del cuscinetto, utliizzando | battitolo CAT15179
ed un martello.

Sl consiglla di contrapporme un azione resistents alla forza battente
(ad esemplo con una mazza).

Ingert the bavel pinion unil into the caniral body housing and the secand
bearing cone into the pinion and.

In arder e force the bearimg into posilion use the special fool CAT15179
and @ hanymer,

it is advisable lo oppose a resistant action against the beating force
(o.g. with 8 sledge hammer).
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ste A\

Insarire suifalbero del pignone una nuova rondella fermo ghiera e la
ghiera di serraggio,

Awvvitare la ghlera uliizzando le chlavl per ghiera CA1 19099 & femo
pignone CAT15022,

Attenzione: la coppla di serraggio & dala dalla misurazione del
precanico sul cuscineltl.

Serrare la ghlera progresshvaments.

Se il serraggio & eccessivo || distanziale elastico dovrh e ssare sostitullo
& |la procedura ripeluta,

Al momanto di verificare il precarico & opponuno dare piccol colpl con
martelio in materiale tenero alle estromith del pignore per favorire
Fassestamento del cuscinetti

Insert into the pinion shaft @ new rng nut washer and the ring nut
fefalner,

Scraw the ring nut in, using the wrench for ring nut CA115099 and for
Mnion retainer CATF 15022,

Warning: The torque selting is given by the preleading measurement
ot beravings.

Tightan the ring nut step by step. If i Is ightened too much, the elastic
spacer shoukd be replaced and the procedure repealed.

When you check the preloading, it is advisabls to beat the pinion ands

T T T s it hammer-macde-of-soft-matertat-shgitly-to-favoor the-bearing — - ——

Safting.

- -

Effettuare la misurazions del precarico (P) dei cuscinetti conici |
delralbare del pignone, wiizzando un dinamomedre a funicalla, avwolta

sul dismetro di 34,70 + 34,80 mm dal codolo scanalato,

La regolazions si effettua aumentando gradualmente il serraggio delly
ghiera, facendo altenzione a non ecoaders.

Attenzione: tuttl i precarichi devono essere misuratl senza anello di
tamuta,

| Ottenuto il prescritto valore di precarico, clanfrinare la ghlera
utilizzands marallo & scalpsilo,

F=8.2+13.8 daN

Carry oul the preloading measurement (P) of the pinjon laper roller
bearings, using a dynamometer whose cond is wound on the 34.70 +
34.80 mm diameter of the pinfon spling,

The adfusiment is camied out by increasing the ring nut lorque setting
graduglly, being carefd nof o excesd.

Wamning: all preloadings should be measured without the seal ring.
ﬂnﬁpﬂupﬂlﬂmmqmmdpmmad&:gvﬂw,mmmmﬂutuw

& harmmer and a chisel,
P=5.3+13.8 dan
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E.2 Montaggio gruppo differenziale E.2 Differential group assembly

Alcune figure che seguono patrebbero non mesirang Some of the following piclures could not show exactly
egattaments il vosiro assale, ma ka procedura rimanse ka your axle, but the procédure is the same.
shessa.

Montare le piste interne dei nuovi cuscinetti a rulli conicl sulle
samiscatole, utilzzanda || batt®ole CAT19230 ed un martello.

Assembla the cones of the new taper roer bearings on the half boxes,
using the specfal fogd CAT1S230 and & hammer.

Posizionare una samiscalola su di un banco di lavoro & montare tulli
| sucd componenti internl {planetari, satelli, ralle di msamento, pami,
dischl @ controdischl), conve in figura.

Unire le dus semiscatole, allineando i riferiment] praficall sule stesse.

=

Position @ half box on a workbench and assemble a¥ is nner
componants (sun gears, planelary gears, fhrust washers, pins, discs
and counterdiscs) as per figure.

Join the fwo half baxes, aligning the reference marks made upon them.

Posizionare |a corona conica @ fissare |l tutlo, dopo aver applicalo
Leoctite® 270 sul filetto, serrando be vitl alla coppla prevista (Sez. C.8).

Position the ring bevel gear, .a-ppranﬂh"E?ﬂmuuhhmadapdﬂ:m
fix the whole by tightening the screws lo the requested torque (Sec.
C.8).
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E.3 Montaggio flange frenoc e E.3 Brake flange and differential
scatola differenziale housing assembly

Alcune figure che seguono potrebbero nen mostrare Some of the following pichures could not show exactly
esattamants il vostro assake, ma la procedura imana la your axle, buf the procedurs s the same,
slasesa,

1 st

Poslzicnare la flangia su di una superficle plana ¢ piantare la pista
esterna del cuscinelto a rulli conicl con il battitolo CA715299, |l
manicotbo intercambilabila CA118033 ed un martelio.

—Rositisn-ive Rarge ona et surfaee-and force the cup-of the-laper rofler
bearing in position, using the special tool CAT15299, inferchangeabie
waard | handle CAT18033 and a hammer

Montaggio pistona frana negativo,
Ingerire i tre pernl di spinta con | relativi anelll OR & anali d'amesio nel

pistone,

Assembling the negalive acting brake piston,
Insort the three thrus! pins with their O-fings and circlips Into the piston,

Deopo aver stess un leggero stralo di grasso nelle superficl di contatio
del pistone ed in special modo negli aneli OR gia montatl, posizionare
Wl pistone sulla flangia frenc e lalirezzo CA715058 sopra il pistons &
con una lava ancorata (magari da un goltare), fare pres sione al centro
dellatirezzo; esaguire una pressione appena sufficierite a inserire §
pistone sulta fangia franc. )

Apply a thin film of grease to the piston contact surfaces and the O.rings
already insfalled, provided with care, Flace special tool CAT15056
above the pisfon and, applying pressure fo the cenfre of the hool with
and anchorad laver (using an ayabolf). Apply pressure jusi sufficient
to locale the piston into the brake fange.

- REVERON DATE: OO0 M CAISTIH E.3 PAG.55




OPERAZIONI DN MONTAGGID
Mo, 28 2OMTBATZ @0 cArrARO ASSEMAL Y OPERATIONS

Dopo aver insarito il pistone freno negative completo nella sua sede,
posizionara la flangia frenc sotto una pressa; inserire pol le molle a
tazza (1) (In modo che Fultima sia concava) il manicotio (2) (con la
gade dell'ancllo verso I'estemao), ed infine posizionare Fattrezzo
CAT18056. Verficare il cantraggio delle molle nella sada.

Sotto Fazione di una pressa schiacciare, §l tutto fino a poler montang
Fanelio darresto (3).

Attenzione: operazione pericolosa per Moperatore.

Alter ingadding the brake pision fully info Ns housing, place the fange
under & press.

Locate the bellevie springs (1) (the last dizc on lop must be concave
side up) and the sleeve (2) (with the ring seaf outermast), then position
special loo! CATTE05E,

Lising a press, apply pressire on the entire assembly vntll ring (3] can
be fled. Ensiune the ballevile sprngs are cenlarned in the housing.
Waming: dangerous operation.

Recuperare i pistone freno,
Epmgua unnmda nmmndmiﬂﬂ-aﬂlm fino a pareggiarle con la

————

mluﬂlﬂﬂuﬂphmnaamdmmmhgg&mmmﬂ
grasso le superici di contalto pistone flangia.

Collect fhe brake piston.

Push the bushes into the sel-adjus! housings W they are leveled wilh
the pision supporting inner surface,

Azsembie the O-nngs on the plsfon and lubnicate the faping surfeace
pistonflange with a fight layer of grease,

Ungere di grasso gl analli OR (4) @ momart nelle vili (5). instaliare le
tre vitl sblocco frena con relativi componant], coms in figura.

Mota: il piano inclinato dedia spina (8) deve essere appoggiato contro
il pistone "negativa™ (vedi ingrandimenic). Applicare una pressione
d'olio di girca 20 bar nel clindro frend negalivo, atiraverso la mandata
indicata, inmodo da avvitare a fondo le tre vitl i shiocco freno. Toglere
la pressione dal ciEndro freno negalivo e lagciare appoggiane il pistone
negativo all spina (8).

Serrare la vite (T) alla coppla prevista (Sez. C.B) con chiava
dinamomelrica, .

Apply a light coating of grease lo O-ring (4] and azsemble them on he
balt (5. Fil the three brake-rafease bolts with hair nespective parls as
in the figure.

Note: the fat surface (ramp) of the pin (8) must Ay seal against the
negative pislon. Apply a0 ol pressure of aboul 20 bar in the negative
brake cylinder, through the indicate, hydrawliz conpection, in erder lo
soraw complaltaly the three screws of brake rafease. Drop the prassure
from (he negative brake cylinder and push the negalive piston W the
jpin (6).

Tighlen the screw (7] lo the prescribed forgue (Sez. C.8) wilh
cinarmaredng wrsnch,

- REVHSON DATE: OO0 Pbi: CABSTI41 E3 PAG.56




QOPERAZICHI DI MONTAGGIOD
Mod. 26.20M+TB172 ﬁ CARRARO ASSEMBLY OPERATIONS
|

Copo aver steso un leggero strato di grasso nelle superficl di contatio
‘, del pistone ed in spesial modo nogli anelli OR gia montat, inserire i

pisione nella flangla freno & posizionare Matirezzo CATIS056 o un
diseo plano sul pistone. Con la leva ben ancorata, magari ad un golfare,
esercilare una pressione appena sulficlents ad inserire il pistona nella
Namgia frand,

Apply a siight coatl of grease on the piston surfaces and especially on
the O.rings already inserted, insert the piston info the brake fange and
position the speclsl lool CAT15058 or a disk on the piston and with a
lever anchored lo an eyeboll, exert & pressure just enough to insert
sushit | the piston into the brake fange.

Recuperare | componenti ded kit seli-adjust e montadl nal plstons come
indicato nefla figura.

Maota: fare particolare atlenzione al comretio senso di montaggio delle
mole a tazza (8).

Avvitare le vil di fissaggio del kit self-adjust e serrarie, con chiave
dinamamétrica, alla coppia di seraggio prevista (sez. C.8).

—Taka the compananis-of the - sell-adishkitband-i-Hham-on-tha- sl — —————
shewm i the fgure,

MNote: ba particulary carelul regarding cormect instalation direction of

the (1) cup springs.

Screw the securing scraws of the self-adjust kit and lighten them with
& torque-wrench fo the specified tghtening lorgue (see. C.8). .

Insarira sulla flangla freno un nuovo anelle OR (8).
Sostenere il gruppo scatola differenziale usandouniubo, posizionando
per prima la Nangia freno dal kato della corona conlca.

Aftenzione; rispatlans il cometio lato di montaggio della comona conica,
che pub essere inserita inverita, Prima del montaggio posizionare un
nuovo analla (10) su foro passagaio oo,

lnsart & new O-ring on the brake Mange (9).
Support the differential box with a lube, posiioning firsi the brake flange
an the side of the ring bevel gear,

Cabion: respect the comect assembly side of the ring bevel gear. that
could be assembled inverted, Insert, before the assembly, a now-ring
(100 an the of hole,

Montarg @ serrare la vite superiore e la vite prigioniera (infedora) di
fissaggio delta flangia freno con chiave dinamomatrica alla coppia
pravista (Sez. C.8).

Assemble and fighlen the upper fastening screw and the Jower |
fastening stud bolt of the brake Range with dynamomedric wrench o J
the requested forgue (Sec. C.8)L ’
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Dopo aver verficato il eomelto lato di assemblaggio della scatoia
dilferenziale, montare la seconda flangia freno dal lato opposto alla
eorana conica. Inserime ed avvitane le ghiera di registrazione del gioco

pignone-corona, utiizzando la chiave CA118030 fino ad eliminare il
gioco del cuscinett, quindi procedere al rlieve del gioco pignone-
corona.

Nota: sarrare le ghiere progressivamente senza eccedere,

Once the comect assembly side of the differential box it has been
checked, assemibde the second brake flange on the opposile bawvel
gear side, [nsert and screw the adjusting ring nuls of the pinjon-ring,
using the wrench with CA119030 il the bearing backlash is eliminated.

Than maasure the pinfon-ring gear backiash.
Note: tighten the ring nifs step by step without exceeding.

12

Montare M'atirezzo speciale CAT15055 sul codolo dal pignone.
Muovere il codolo del pignone alemativamente ed annotare Il gioco
fra pignone e corona, revato con un comparatore, In modo che il
B palpatore sla a contafto od a 90° con la superficle della gtaftatia
20 delraltrezzo speciale in cormspondenza dedla tacca di rferimento.

T VaEnncarS Se T valGne gel gioco

G.18+0.28mm

Effattuare ka reglsirazione agendo sulle due ghiere con l'apposiio
aflrazzo CA119030.

Regisirare le ghlare ricordandd che:

- s il gloce rilevato & inferiore al campo di tolleranza dato, avitare
la ghiara dal lalo opposto alla corona e svitare la ghiera opposta dedia
stessa quantith;

- ga il gioco rilevato & superiore al campo di telleranza dato, avvitare
la ghiera dal lato della corona @ svilare la ghiera opposta della stessa
quantith,

Assemble the special fool CATT5055 on the pinfon end.

Move the pinlon and allemalively and nole the pinion-ring gear
backiash, measured with a comparaior, 5o that the feeler is in contact
and at 50" with the brackef surface of the special toolin comespandance
wilh the reference mark.

Chaek If the measwrad backlash value is within the reguesied range;
0.78+0.28mm

Carry out the adjusiment by operaling on the two ring nuls with the
approppriate lool CA119030.

Adjust the ring nuts, remembering that:

- if the measured Backlazh Is loss than the given folerancea ramngs,
serew the ring nut from the side opposite to the ring gear and unscrow
the opposite one of the Same measure;

« i the measured backiash Iz higher than the given lolarance range,
mﬂwﬁummmﬁdﬂdmmgaarmﬂmwm
oppoaite ona of the same measure,
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13

Effetiuata la registraziona del gloco pignone-corona verdficare anche
che cl sla un minimo di precarico sui cuscinett] della scatola differenziale,
Ripetera Mintera sequenza delle operazioni citate fino al raggiungimento
delle condizond indicate,

Dnmywmrnrdadmmmmﬂngufmpfnhuﬂwmr
backiazh, check also thal there i @& minimum préloading on the
differentisl box bearings.
Hﬂp&ﬂﬁwwhmmnmwm'mamnﬁm&dmbmmim
indicated condilions are reached.

14

Stabilite il gioco pignone-corona, misurare il precarico totale (T) dei
cuscinelti (sistema pignone-corona), utiizzando un dinamometro a

funicella avvolta sul diametro 34,70 + 37,80 mm sul codolo scanalato
dal

Ilwmmﬂdammmmlaawanummn
T=(P+3,85)+(P+5.80) dah

dove P & il precarico effetiive misurato sul pignone (Sez. "Montagglo
Qruppo pignone”).

Attenzione: tulti i precasichi vanno misurati senza anedlo di tenuta, -
Sa lamisurazione non rienirasse nel campo prescriflo, controllars bene \
Fassemblaggio di ogni singolo componente ed intervenre sulle ghlare

di registrazione del supporto differenziale:

- 50|l precarico totale & inferiore al campo dato, awitara della stessa
quantita le due ghiere, tenendo Inalteralo il valore del gioco pignone-
corona;

-sall precarico totale & superiore al campo dalo, svitare della slessa
quantita le due ghiere, tenando
inakarato || valore del gioco plgnone-corona.

Onee the pinkon-ring gear backiash has bean eslabiished, measune

the lotal preloacding (T) of the bearings (pinfon-ring gear system), using
a dynamometer whoss cord is wound on the diameler 34,70 + 37.80

mm of he pinfon spding shaft.
The measured value showld be within the following range.
T={P+3.85)+(P+5.80) daN

where P is the preloading effectively measured an the pinioi [Sec.

Pinkon assambiy),
Waming: all the preloadings should be measured withou! the seal
fifg.

If the measurament is not within the requesied rangs, check weW the
assembly of each component and cperate on the adjusting ring nuts
of the differential suppart:

- if the total preloading Is less than the given range, screw tha fwo
ring nuts of the same measurs, keeping the pinlon-ring gear backlash
value unchanged: .
- i the total preloading Is higher than the given range, unscrew the i
two rng nuts of the same measue, keaping the pinion-ring gear
backiash valve unchanged.
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INFORMAZIONE GENERICA

Per verificare Impronta di contatto dei denti della coppla conica,
sporcars ¢on minlo la corona e rilevare il contatio,

L'esame delfimpronta di contatio deve essere eseguilo sempne sui
denti della corona conica @ su ambedue | Banchl.

GENERIC INFORMATION

To tast the marks of the bevel gaar teeth, paint the ring gear with red
lead paint.

The marking fesf should be alwayvs caried out on the ring bevel gear
lealh and on both sides.

QK -> Contalio cometio.
Sa la reglstrazione della coppia conica & ben fatta, | segno del contatte
sulle wpﬂfr:i dala dentature rlMHr'i I’ﬁﬂﬂﬂ'&

mwﬂparmmumim

.ﬁlr.-rnban i pignm'-a dalla mmna ﬁdaw‘-clmm poi la corona al
pignone per regolare il gioco.

QK -> Cormad contacl,

If the bevel gear is well adfusted, the mark on the teeth surfaces wil
be raguiar.

Z-> Excessive contact on the tooth tip,

Approach the pinion fo the ring bevel gear and then mave the ring
Hl-fﬁgﬂ-armrhwnfhu pmmmmrmaﬂ'uﬂﬁm backiash.

M::-vaum auruyﬁmm bwal'gnurmdﬂmn approach the
ring bevel gear fo the pinion in onder o adjwest the backiash.

Sposiamentl per je correzionk
1 -> spostare il pignone per modifica contatio tpo X
2 -» spostare il pignone per modifica contatio tipo Z

Movements lo corect
1 -= move the pinion for type X confacf adjustiment
2 -> move the pinfon for type Z confact adjustment.
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Insarira il farmo ghiera ruotando la ghiera il minkmo Indispensabile per
allinearla al farmo.

Insevire la vite di fissaggio del fermo ghiera ed avvitara con una chiave
dinamometrica alla coppia pravista (sez. C.8)L

Insert the ring nul retainer furming the ring nut slightly in order fo align
i to the retainer.

Screw In and tighten the screw of the ring nuf relainer with a
dynamomedic wrench o the requested forgue [sec. C.8).
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E.4 Montaggio gruppo trave e E.4 Axle beam trumpets and brake
gruppi freno groups asselmbly

Alcune figure che seguono potrabbero non mostrane Some of the following plctures could not show
esattaments il vostro assale, ma la procedura rimane la axactlyyour axia, but the procedure is the same.
Shesaa,

Varificare che il disco di atirito ed | controdischi non presanting trecoe
di bructalura: in caso contraro sostituidl, Verificare inoltre Fusura del
disea di atirito (sez. C.4) e sostituirio se necessarko. Rimontare tutil gl
alamenti del gruppo freno alfintemo defla flangla come indicato in
figura rispettando la sequenza: controdisco (1), disco freno (2)
manicotio (3) con la sede per I"anello daresto verso Fintemo ed |
regtantl dischi & controdischl (2) & (1).

Mota: Se sl Installano nuovi dischl freno, prima del montaggic,
immergerl nellolio prescritta.

Attenzlone: il gruppo dischi @ controdischi freno & libero.

Check that the friction dise and the counferdiscs do pot present any
gign of bumning; on the contrary, replace them. Furthermone check
frichion disc wear (sec. C.4) andif necassary replace thern. Raassemble
- ——— al-the-sampoenanis-ol-the-brake-group-inside-the-lange-as-por-ihe—
soquenze in the fgure: drive-plate (1), disc (2), coupling (3), with the
snap ring housing inward disc and dive-plale (2) e (1).

Note: if mew brake discs (2) are instaled, before azsemibding, ey
F shouid be dipped in the required off,
Warning: the discs and countendizcs und are free.

Prima dal montaggho, verificars | segni di ridermento esaguiti in fase
di smontaggio per il cormretio posizionamento delle trambe trave.

in oder fo place precisely the axle beam trumpats, bafore assembly,
check the reference marks camied oul during disassembly.

Insardre un nucvo analio OR nala sua sede sulla tromba trave. Montare la
tromiba sulla flangia, facendo attenzions allalineamento del forl di fissaggio.
Attenzione: Sostenere oppurtunamente | gruppl come gia indicato
nella fase di smonlagglo. Avvitare e sermare la viti di fissagglo della
tromba con una chiave dinamometrica alla coppia prevista (sez. C.8).

Insert a new O-ring indo the axle beam Irumpaet housing. Assamble the
axle beam trumpel on the fange, being careful to the fastaning holes”
alignment.

Waming: support the groups propedy as already poinded out for
disassambly phase. Screw in and tighten the faslening screws of the
axie beam lrumpet with 8 dynamomelric wrench to the requeshed
forqua (sec. C.8).
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E.5 Montaggio gruppo trave E.5 Axle beam group assembly i

Alcune figure che seguono potrebbero non mostrare Some of the following plctures could nol show
esatiamenta il vosire assale, ma la procedura rimana ia axachyyow axle, but the procedure is the samm,
glassa,

Montara la boccola del pemo snodo superiore nel trave ulilizzando Il
baititolo CAT 15034 ed un manalo,

Infitare la pista esterna della rotula sferica sulla pane inferore del trave
con il baktitolo GAT15034 & un manello, N

Mota: par taciltare | montagglo, si consiglla di mffreddare la pista
eslerna della rotula sferica a temparature Infedor a -100°C.,

Azsamble the upper king pin bush on the axie beam with the special
fool CAT15034 and a hammer. insert the cup of the ball bearing on
the lower part of the axiv bearn with the special fool CAT15034 and a
hammar

Note: To make the assembly easier, i is nacessary fo cool the cup of
the ball baaring al a temperature kess than 100°C.

Montare nel trave la bronzing con i battitolo CAT 15157 ad un marelio.

Riempire per 34 la camera dell'anello con grasso, applicare pasta
elgllante sulla sua supericie estema. ) l
Montare 'anello di lenuta nel trave con il batiiloio CAT15402 ad un

msdrbaso,

Azsembla the bush on the axile baam wilth the special fool CATIS15T
and a kammar.

Fll 344 of the ring cavily with grease and apply sealing compound on
its oufar SrTace,

Assemble the seal ring on the beam with the special tool CAT15402
and a hammer,

Lubrificars la bocoola ad il labbro delfanello di ienuts,
ingerire # doppio giunto alfintemo del trave,
Attanziona: non rovinare la tenula,

Lubricate the bush and the seal ring lip.
Insert the U-Joint inside the axie baeam.
Waming: be careful not fo damage the seal.
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E.6 Montaggio gruppo mozzoruota E.6 Wheel hub group assembly

Alcune figure che seguono potrebbero non mostrare Some of the fellowlng plefures could not zhow
esattamente | vostro assale, ma la procedura rimane la exactlyyour axle, but the procedure is the same.
slassa.

Piantare la bronzina nella calotia con I battitolo CAT1S0ST ed un

martelio 0 Una pressa.

Riempire la camera delfanello di tenuta per 3/4 con grasso. Applicara
- LGh Shlin k) pasta sigillante sulla superficle metallica esterna e montare anelio di

i s Dol tenuta nella calotta con @ Baltitole CAT15360 ed un martelio.

Force the bush in the swivel housing with the special fool CAT18097

— |z .| andahammerorapress. :

coe Y Pl 3 of the gasked cavily with grease. Apply sealing mmwnﬂ'm
T the outer melaltic surface of the seal and assemble the seal ring on
o cheit | (g swdved housing with the special lool CAT15360 and a hammer.

W Montare ko spessore sotio ka molla & tazza nefla parte supencne,
| Ingrassare bana e sedi del pemi enodo con grasso specifico (Sez. C.4)
Posizionara ls molle a lazza sulle sedl pemi snoco,

Byt the shim under the Bellavile washer on the upper part.
Grease well the king pin housings with specific grease (Sec. C.4).
Position the Baleville washers on ihe king pin housings.

Ll

Posizionare il perno snodo inferiore su di un banco di lavoro @ montane
- la pista interna delta rotula sferica con il battitcdo CAT15035 solto
Pazione di una pressa.

Poasition the lower king pin an a workbench and assembie the conea of
cunre | he spherical joint with the special tool CAT15035 under a press.
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Perlcalo: assicurare il gruppo calotta con una fune.

Lubrificare  labbro defanelio di tenuta nella calotla ed avvolgers
Festremith scanalata dl semiasse con del nagiro adesivo soltile, per
nan dannegglare analio di tenuta.

A montagglo avvenuto, imuovere futto il nastro protetiive,

Inserendo il semiasse nella calolta, assemblare la calotta al trave.
Montare | due pemi snodo Inferlore @ superiore @ serrare le viti dal
supporto con chisve dinamometrica alla coppla prevista (Sez, C.8).
Mota: assicurars] che lo molls a tazza firmangang nedla loro posiziona.

Danger:secure the swivel housing group with & rope.
Lubricate the ssal ring lip and profect the splined end of the axia shafl
by winding it with thin adhesive fape lo avoid damage to the seal ring.
After assembly, remove completely the adhesie fapa.

Assemile the swivel housing on the axie beam.

Assambie the bvo king pins, the upper and the lower, and fighlen the
retaining amms with dynamomelric wrench fo the requested largue
(Sec. C.8).

Note: make sure that the Belleville washers remain in thedr pasition.

.I'

Nﬂmimunmwmmmmmnpﬁm:mhm

el CRESCINRE A

Fazione di una pressa o dl un martello,
Applicare la pasta sigillante sulla circonferenza estema della tenuta
ed inserire Manello di tenuta nel mozzo ructa con Il battitolo CA119143
ed un marallo.

Pﬂﬁﬂhﬂﬁhﬂﬁﬂﬂﬂuﬂﬂnahﬂmmmwmhmmﬂﬂm
laper roller bearings in postiion with the spocial fool CATI15028 undar
a8 prass oF wilh 8 hammear,

Apply the sealing compound on the seal ouler circle and insert the seal
ring inde the wheel hub with the special ool CAT19743 and a hammar,

Montare la pista intema del cuscinetto a rulll conici sul codolo della

calotta,

| Montare i mozzo ructa sulla calotta e plantare Maltra pista interna del
L | cuscinetto a rulll condei.

Assemble the cons of the taper roller bearing on the swivel housing
1 end

Assemble the wheel hub on the swivel housing and force the olher
| cond of the aper roller bearing in position,
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1 Pogizlonars I morzo fermo corona su banco di lavaro & plantare e
{ booccols a file con battitolo CATIS027.

Almeng due bococole (dlametralmente opposie) devono essera
plantate leggemmente oltre il filo per essere ulillzzale come spine dl
centraggio.

Fogition the wheel carier on 8 workbench and force the bushes fo the
caier surface level with the special fool CATT1502T,

At lsast two bushes (diamelrically-opposed) should be set stightly
highar than the carfer sunface lavel to ba used as dowel pins.

Preazsamblare |l gruppo mozzo farmo corona, conona epicicloidala,
con lo speciale anello darresto indicats in figura (1).

-trl

Pregssemble the wheel carrier group, epicyelic ring gear, with the
spaciol snap ring shown in e fgure (1),

Montare il gruppo mozzo fermo corona sul mezzo ructa utlizzando le
g due boccole sporgent come spine di centraggio.

Assembla the wheel camier group on e whesl hub using the two
projecting bushes as dowsl pins.

Flaniare con il batiitolo CATI1502T ad un madalks ulbe e bussole di
centraggio mazzo fino a battula.
Montare be vili di fissaggio mozzo fermo corona e semare alla coppla

prevista (Sez. C.8).

i Force all the hub dowsl bushes completely with the special fool
CATIS02T and & hammear.
Assamble the wheel camier fastening screws and fighten fo the

requasied forgue (Sec. C.EL
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"

La speciale esecuzione *Sel Right” del cuscinelti non richiede

specifiche registrazion| del precanico o del gloco. In ognl caso, prima
o montaggio di nuove parti, controllare le dimensioni indicatle

A= B.450+ 8.500
B = 54,775 + 54.825
C=23.070 + 23,172

The special operation "Sat Right” of the bearings does not require
specific registrations of preloading or backlash. Anyway, before
assembling new components check the indicaled dimensions.

12

Infilare nel semiasse del doppio giunto le ralle, lo spessons lﬁnmam
alla fine con Fanello darresto.

Insevt the ring and the shim inio the axie shalt of the U-Joint and lock
with the snap ring.
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E.7 Montaggio gruppo riduttore E.7 Epicyclic reduction gear
epicicloidale _ assembly

Alcune figure che seguono potrebbere non mosirare Same af the following pictures could not show
esattaments il vostro assale, ma la procadura rimana la exacthyour axle, but the procedure is the same,
slegsa,

Recuparana tuttl | compoenentl del dduttora aplcicloldala.

Collect al the compenents of the epicyelic reduction gear.

Posizionare su un banco di lavoro il ireno poria sateliitl.
inserire nel pemi dal treno porasatellit: | satellitl apicicloldall, | millini
inf@riar, | rullini suparor, la ralle & gii anelli darmasko.

Fosition the planetary canfer on a workbench,

Insarl the planetary gear, thelower neadie beadngs, the upper nesdo
beadngs, the lrust washers and the snap ring in the planelary carmer
i b pha

= Inserire un nuovo anello OR sul ridultore eplcicloldale.
Montare | grupps rduttors epleicisidale sul mozzo uola,
Awvaare e witl di Rissagoio ¢ sedrane con chiave dinamomelnca alla

| coppla prevista (Sez. C.8).

| Assemble a new O-ring on the epicyclic reduclion gear.

Assemble the epicydlic reduction gear on the wheel hub,
Screw In the faslening screws and lighlen with dynamomelric wrench
Shemm | to the requested lorue (Sec. C.8).
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E.8 Montaggio gruppo cilindri E.8 Steering cylinders group
sterzo assembly

Alcune figura che seguono polrebbert non mostrane Some of the following pictures couwld not show
esatlaments Il vostro assale, ma ka procedura rimane ka exachyyour axle, but the procedure is e samp.
sbessa,

Montare nuovi anelli di tenuta sulla testata dal cilindro (1), sul pistone
(2) & nel corpa cllindro (3).

Assemble new seal fings on mﬂqﬁmﬁrh&ﬂﬂ' 1), on the piston (2)
and on the cylindar body (3),

Infilare o stedo premontato nel corpo cllindr,

Side pre-assembied rod inlo the cylindar body.

Montara alle estremith dello stelo dal martinetto le aste guida
semmandole con chiave dinamomatrica alla coppla prevista (Sez. C.8).
Installare sul corpo centrale il cilindro slerzo, completo di asle Guicka
gié montate sullo stelo,

Montare & semare la vitl di fissaggio del cilindro sterzo con chiave
dinamometrica alla coppla prevista (Sez. C.8)

Fit the guide rods to the énds of the cylinder rod and tighten with
dymmmﬂsﬁmmmmmmmgw{su.ﬂ.a}.

Install the steering eylindercit the cantral body, with guidie rods alread)y
assambled on the sham.

Assamble and lighten the steering cyinder faslaning screws with

dynamometric wrench to the requested torque (Sec. C.8),
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Avvitare ¢ svitare Nasta guida di una quantitd tale da poter infilare lo
snodo slerico suila calotia.

Mota: & imporianie svitare il dedo di blsccaggio per eseguire quasta
| operazione.

Screw i or ouf the guide rod so thal the ball joinl can be inserad nio
thve swivel howsing.

Note: i & imporfant fo unscrew the locking nut fo carry ol his
aparation.

Inserire lo snode sferdco nelia propda sede sulla calotia.
Montare @ sefrane il dado di fissagglo con chiave dinamometrica alla

coppia prevista (Sez.C.8).

Insert the ball joint inlo ifs own housing an the swivel ousing.
Assamble and Bghlen the leck nul wilh dynamomeiric wrench o the
raguasted lorgue (See, C.8).

Mon avvitare il dado di Bloccaggio dell'asta guida fine a quanda non
sl & eflattuata la registrazions della comergenza.

Serow in the lock nut of the guide rod only when the loe-in adfustment
hasg bean camied oul.

Rimontara il sensons & fssarks al centro del cilindro per me2zo di
tascette opponunaments sarrate.

Mota: non serrare le fascette definitivamente fino & quando non
vangono effetluate le reglstrazion] di convergenza e di sterzala.

Assemble and fix the sensorin the midde of the cylinder by means of
propedy bightened clamps.

_Naote: nol tighten the clamps can be complelely tightaned anly when
the toe-in adiustment has bean carried out and sfeering.
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E.% Registrazione convergenza

Alcune figure che seguono potrebbens non mosirars
esallaments il vostro assale, ma la procedura dmans la

A

slesga,

1

OPERAZIONI DI MONTAGGIO
ASSEMBLY OPERATIONS

barra.

shaft. Align the two bars.

E.9 Toe-in adjustment

Rilevare con un metro a nastro, dal punti pid estremi della barre, la
)

Soma of the following piciures could not show
exachyyour axle, bul the procedine is the same.

Montare 2 barre linearl uguali, lunghe 1 m, sui laki ruota, bloccandala
con dua dadi, sui prigionled mozzo ruota.
Attenzione: Le due barre devono essere fissate alla loro mezzera, In
mode che siano perfettaments perpendicolari alla superficie di
appoggio e parallels alfasse del pignone. Alineare al meglic le due

Put two equal one-meter-long linear bars on the wheel sides and lock
them with wo nuts on the whea! hub stud bolf,
Warning: The two bars should be fixed on their middle so that they
are paipendicular to the supparting surface and parallel fo the pinicn

“convargenza® in sez. C.4),

convVergenza

nominale (802.C.4) =4}

"Toe-in" in s6c. C.4)

cliarmehar
mominal

foe-in (sec.C.4 = A}

Mota: Prendere il valere mindmo oscillando il punto di misurazione.

convargenza
misurata =M}

measured
toe-in =M 3

Measure the distance in mm. between the barsnds with a tapeling (M),
Note: Keop the minimum valve, swinging the measurement paint.

Verificare che la differenza tra le misurazion) alle estremita ded diamelri
dei mozzi ruota rientri nel campo di tolleranza richiesto [Vedi

Il valore delia convergenza nominale (A) é riferilo al diametro estemo
della flangia dei mozzl ructa, quindi il valore della convergenza
milsurata (M) alle estremith delle barre deve esseara rapportato alle boro
proporzioni rispetto a tale diametro,

Check Ihat the difference of the measurements between the wheel
mmmmmmwmmmm

The nominal log-in (A) value is referred fo the extemal diamater of the
wheel hubs flangs, therefors the measured toe-in value (M) at the bars
a{:-n's must be related o the ralic between lenghl of the bar anf flange
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Nel caso che la convergenza non sia esatta agine con due chiavi sulle
aste guida avvitando e svitando | dus tirant] snodo equarmente, inmedo
che alla fina dentri nella lolleranza prevista.

I toa-in is incomect, operate with bvo wrenches on the guide rods
scrawing in and oul the lwo joint Ue rods equally il the oe-in is wilihin
the requesied lolaramnce.

Eseguita la regolazione, avvilare i dadi di bloccaggio delle aste guida
e —— alla coppla di serraggio previsia [Sez. C.8)

After acjusting, screw in the lock nuls of the gulde reds o the requested
aud  fovguee (Ses, C8).

= AIVESICN DATEE DOVOD b CASSTISN ES PaG.T2




OPERAZIONI DI MONTAGGIO
Mod. 26.20M+TB172 @ CARRARO ASSEMBLY OPERATIONS

E.10 Registrazione angolo di E.10 Steering angle
sterzata adfustment

Alcune figure che seguono potrebbero non mostrare Some of the following pictures could nol show
esaftamente il vosiro assals, ma la procedura rimana la exacliyyour axle, bul the procedure is the same.
slessa,

Utilizzare le stesse barre montate per la registrazione dolla
converganza ed una barrs nga appoggiata perfettamente alla parte
lavorata del corpo centrals (lato pignona), In modo che al massimo
della sterzala le due barre forming un angolo acuto.

i pﬁrﬁnctl}*m!wﬂm mm:‘.hﬁ’:&dﬂ'nfm::
| side), sothat the fwo bars form an acuts angle al the maximum steering.

Regolare un goniometro alfangolo prescritio (Sez C.4) e posizionark
sulla barra lunga.

Orientare un [ato rusta fino a farmare con le due barre 'angolo fissato
dal goniomairo.

Adjust a gonjomater to the requested angle (Sec. C.4) and position If
on the long bar.

Move a wheel side il it forms, with the two bars, the angle fixed by the
ORI

Effettuare la regolazione del fermo meccanico di sterzata, avvitando
o svitando le apposite vili in battuta sul corpo trave (in figura),
§ bloccandole poi con controdado alla coppla di serraggio prescritia
el (Sez. C.8).

Adjust the steering mechanical retainer, screwing in or out the special
screws on the bar body (see figura), locking them with & locknut fo the
wwie  roquested lorgque (Sec. C.8).
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L] Ripetere Foparazione pracedenta sia nelle due viti della parte anterione
cha nella due viti dedla parle posterore dellassals,

Sterzare completamenta dal lalo opposto @ ripetere le stesse
Operazhon,

Rapeal the previous operation boll in the two screws of the axle froni
part and in the two scraws of the axle rear pad.

Stear compledely [owards [he ofher side and repeal the same
Cam oparalions.

Regtatrare || sansona di sterzats sul marinatis, esaguands be saguent|
opamzioni:

1) allinears e ruote delfassale quanko pill possibila;

2) posizicnare | sansore al canirg del martinetio in moda che rimanga
aitive solo quando la posizione delle ructe corrisponda al lorg
allineamenta.

cperalions:
1) align the axie wheels as much as possibla;

2} position the sansaor in the middie of the cyfindar 50 thal i acthvales
only whan the whea! positlon comasponds to their alignment.
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E.11 Montaggio scatola E.11 Transmission box
trasmissione assembly

Alcune figure che seguono potrebbers non mostrare Some of the following plelures could not show
esatiamente Il vosiro assale, ma la procedura rimane ka exacliyyour axle, buf the procedure is the same.
slessa,

Dopo aver pullo accuratzmenta la supedicie di contalto delfassale
con la scatola di rasmissione, stendere un filo di Loctite® 510 sul pians

d'appoggle, coma in figura.

After you have carefully cleanod
transrmission box, apply a layer of Lockie® 510 an the supporting
surface ag par figure.

Montare la prima semiscatola facendo aftenzione al centraggic della

spina.,
Standere un velo di Loctite 270 sul filetto delle viti di fissagglo prima
dil meantarie,

Assambla the first half box, being carefil fo the pin centering.
W Apply & layer of Loctifies 510 on the fastening screws’ thead, before
'"': assamblng tham.,

] Serrare le viti di fissaggio dellla scatola di trasmissione con chiave
| dinamomatica alla coppla prenvista [Sez. C.8).

Tighten the fastening screws of the fransmission box with
dynamamatric wranch to the requested lorgue (Sec. C. 8).
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Posizionare Faltra samiscalola su una superficia piana. Montane
Fanello di tenuta nella sua sede utilizzando il battitolo CAT 15038 (lon
inferiara).

Locate the other half box on & flal surface. Fi the seal ring info #s seal
using the special lool CAT 15038 (fower drill).

Capovolgare la semiscatola.
Fosizionare il cuscinetlo deffatbero flangiato Inferore nella relaliva

gade.

Owverium the half box,
Position the bearing of the lower fanged shaft in its housing.

Insarire la ruola dentata sull albaers Nanglato inferions.
Pianiare la ruota dentata ed il cuscinetio sottostante, utilizzando §
batiifolo GATIS145.

Inzart the gear wheel on the lower Manged shaf. )
Force tha gear wheel and the bearing belcw into position wsing the
special fool CAT15745,

Plantare lalre cuscinelto sullalbero flangiato infariore, wtilizzando il
battitodo CAT15145.

Force the other bearing on the lower flanged shafl, using the special
fool CAF15T48,
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Per fissare il tutto, Inserire l'anello d'arresto con apposita pinza
sull'albero flanglato inferiore.

In order o fix the whole, ingert the snap ring on the fower fanged shant
with switable phars,

Posizionare la ruota dentata supericre sul banco di lavoro,
Montare | due cuscinetti sulla ruota mediante battitedo CAT15403 &
mariglo,

Fosition the uppar gear whesl on the workbanch.
Ammmsmmmgsmmﬂgwrumgmﬁapaﬁﬂm
CAT15403 and & hammer.

Montare, assestandolo con martello @ baititolo, i gruppo ructa dentata-
custinetl nella semiscatoda,

Assemble the gear wheal-bearing group and set if with hammer and
special focd into the half box. .

Dopo avere accuratamente pulite le superfici di contallo stendare
uniformamente della Loctite® 510,

After having carelully cleaned the conlact surfaces, lay off Loctites 510
uniformiy.
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Montare la semiscalola suquella fissata allassale facendo attenzione
al centraggio delia spina.
B Avvitare le viti di fissaggle della seatola e serrarle con chlave
@8 dinamometrica alla coppla prevista (Sez. C.B).
| Nota: utilizzare un martelio i gomma per far aderirs pedettamente le
superfici delle due semiscaiole.

Assemble the half box on the one fixed lo the axle, being careful to
the pin centerdng. -

Y Scrowin the box fastening screws and tighten them with dynamometric
wranch fo the requested torque (Sec. C.8).

Note: use a rubber harmmer in order o let the fwo haif baxes’ surfaces
adhere perfectly.

“1 Montare sulla flangia motore il relativo OR ben lubrificato.
Assamblane la fangia mobone avvitando le relative vitl di fissaggio con
chiave dinamometrica alla coppia prevista (Sez. C.8).

: Groasa the O-ring and @ i lo the engine fange.
nmnmmaamm:wbymmmtmnhgmuﬂha
i torgue wrench at the comecied lorque (Sec. C.E8).

Ripristinare il collegamento clec-idraulico ira assale e trasmissione.
Mantare i tubo di ricircolo olio, le relative viti di fissaggio e serarle con
chiave dinamometrica alla coppla prevista (Sez. C.8).

Wmnmmmnwmmmmm.

wmﬂmumm.m-mmmmmmm
i wmmwmmmmmmm;

- | c.a.
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E.12 Sbloccaggio freno parcheggio E.12 Parking brakes release (before |
(prima dello smontaggio) assembly)

Allrezzatura:

= chiave a punla esagonale & mm

- chiave a cricco reversibile da 38" + prolunga da 3°

Operazioni di emergenza:

Attenzione: BLOCCARE LE RUOTE. Il non farlo pud essers maolio
pericoloso o addiritura mortale per Paperatore: il velcolo infatti poirebbe
masdvarsi da sobo,

Bloccare tulle equatiro le ruote per impedire Il movimento del veicolo
una volta che il freno & stato disinserito,

Fer disabditare | freni di parchegglo & necessaria una chiave a brugola
da & mm.

FAlEE 2 LFY i et LU LGS 1L DI TR

Sdralars! sotto Fassale ed indhviduate le sei viti di rilasclo (irés par
clascun lato) alla base delfassala,

Avvitare allemativamenta di 1/2 giro alla volta In senso orario le vitl di

[~ Tilasciotreno (1), (2) e (3 fino e quando-siintzia s sentire on corg—————
registonza.

Awyilare alemativaments di 12 giro alla voita le vill (1), (2) e (3) per

5+ 5.5 giri. §
Spostarsi da softo Il veicolo e liberare 'area circostante dal personale (

non coinvolto dalle operazionl, |
Rimugvera con attenzione | ceppl di bloccaggio dalle quattro nuote e '
trainare il waicolo In un luogo sicuro.

Bloccare nuovamanta la qualiro ructe e continuare con le operazioni

chi necassitansg,

Tooling:

= 8 mm heax bif sockef

= M revarsibio rafchet + 37 axlension

Disabiing Aall four wheals

Warning: BLOCK ALL FOUR WHEELS. Failure fo do so could resull
in death or serious injury from vehicle roll away.

MHMMMMMMHEMWWMM the
parking brake is disabied. :
An 8 mm Allen head socket will be needed lo properly disable the
parking brakes,
Mark & Kne on the socked $o you can accuralely count the number of
turn each bolt makes as you perform the procedure,
Lis dowin under the front axie and locate the six brake release bolfs
{thvew bolts per side) al the basa of the front axie.
Alfemalely screw 1/2 tum brake release bolts (1), (2) and (3) inxard
direction (clockwisa) untll you first begin fo feel resistance.

the bolts (1), (2) and (3) inward direction of
&+ 5.5 turns,

Toget oul from wader the vehicle and clear the area of an y tnnecessary

parsonnel,

Carefully remove the blocking from each of the four tires and tow the ( )
vehicle o asecure localion.

Block all four wheels and continue following the proceciure, )

— S
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E.13 Riattivazione freno parcheggio E.13 Re-activating parking brakes

(dopo il montaggio)

(after assembly)

Attenzione: BLOCCARE LE QUATTRO RUOTE. Il non farlo pud
essare mollo periceless o addirtura manale per Moparators: il veloolo
infaifi potrebbe muoversi da solo,

Bloccars lutta e quatire le reote, sdrakarsi eclto Fassale e, ulilizzando
la chiave dinamomatrica, svitare alternativamente le viti di flascio (1),
(2) & (3) (in senso antiorara) di 142 gira.

Di nuovo svitare altemativamente dl 1/2 giro le vitl (1), (2) & (3) fino a
quanda la coppla =i riduce bruscamente,
Conlinuare a svitane alsmatvamente la it (1), (2) e (3) fino a quando
&l avverta cha la tesia della vite va a contaflo con la vite speclale.
Riavvitare poi in senso inverso b vill (1), (2) e (3) di 174 di giro.

| freni di parcheggio sono a quasto punto riattivati e le ruole anterior
blaccate.,

Rimuovang quind | ceppl dalle qualiro ruote.

Verificare Fefficienza delo freno di parcheggio.
Hlnnmuimiallﬂlplﬂmhﬂdlawhﬂdﬂlm e dalla chisve

daccansions.

Waming: BLOCK ALL FOUR WHEELS. Failure fo do 0 couwld resuft
in death or Serious njury from wehicle ol dway.

After you have locked all four wheels, lle down under the axle. Lsmg
the forgue wrench, sllemalely unscrew brake release bolts (1), (2) and
{3) outward direction feounterciockwise) 1/2 durm.

Again, alemately unscrew brake ralease bolts (1), (2) and (3) outward
dinection 1/2 tum undll the forque drops off shaply.

Allemalely unscrew brake release bolts (1), (2) and (3) outward
direction {countarciockwize) until feel the bolts fange begin io contact
against the Special Soraw.,

Scrow the bails (1), (2) and (3) inward direclion T4 turn

The parking brakes should now be ri-activiled and the front wheels
are Jocked.

Remove the blocking frorm the four fires.

Vil that panking brake words.

Remove any waming fags from the ignitlon lock key and from the
slearing wheel.
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E.14 Prove dopo montaggio

Passo 1
Amolore spento, sollevare 'assale (i) della nuota motrice
gino a che | pneumaticl si slans stacoall da terra.

Easso 2
Ingranare la marcla In mode che § pignene sia bloccalo.

Passo 3

Con l'aluto di un'alira pergona collocata al lato oppoata,
iniziare la prova di montaggio ruotando per quanto
possiblle enframbe lo ructe nel senso di marncia avantl,
(Entrambe le ruote dovrebbero bloccarsi dopo poco)

Fasso 4
Con il pignone sempre bloccato, libamre la nuota di
mtmuja ructara ba ruota di sinistra ned senso (marcia
Evani),

Se il montaggio & comretto &l dovrd verificare cha la ruata
giri Aberamente senza eccessivi sforzl, @ la ruota di
destra ructi in senso opposio,

Ripetera Foperazions nel senso opposto (retro marcia).

0 carraro

OPERAZIONI DI MONTAGGID
ASSEMBLY OPERATIONS

E.14 Testing after assembly

Step 1
With engine off, I the axia () so that the lyres gat away
from the ground,

Step 2
Engage the gear so that the pirion gels biocked.

slep 3

Willh the help of ancther parson standing on the opposite
side, begin the azsembly tesiing by rotating as much as
possible both the wheels forwand, (Bobth the whesls
should get Mocked after a while.)

Step 4

Keeping the pinion blocked, free the right wheel and
rotafe the laff one in the Kne of march. Rotale the right
whaals in the opposite dinection.

The whee! will move freely without difficulty and the right
whaal will move in the opposile direction i the assembiy
haz bean carmed ouf comechly.

Repeal the same operabon i the opposile direction

SE UNA DELLE RUQOTE NON GIRA LIBERAMENTE
IN ENTRAMEBE LE DIREZIONI, ricontrollare passo
passa il montaggio,

Controllare ancha cha | frenl siano regolati in modo da
consentirng il cometto funzlionaments.

freversegeark.

IF ONE WHEEL DOES NOT ROTATE FREELY IN
BOTH DIRECTIONS, then check step by sfep all

aszambily operalions.
Check and see thal the brakes are regulated comectly

and funclioning properly.

o - AR DATE: OO0 A CAASTI4

E.14 Pac.B1
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@ carraro

RICERCA GUASTI
TROUBLESHOOTING

PROBLEMA

POSSIBILI CAUSE

g 9 10 11

mmhhmm

PROBLEMS POSSIBLE CAUSES
2 3 4 5 6 7 8 9 10 11
R
« Stearing is difficult; vehicle goas stralght whils Iis tuming. s & @ .
.mmmmmm-nmﬁ;um.t « & e @ . . .
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1 Installazione scorretia / assale difetboso
Comaggere Mnstallazione oppure, sa il differenziale non
supera una delle fasl dl prove, rparado o sostituirdo.

2 Sovraccarico elo distribuzions scorrelta del pess

Togliere |l peso In eccesso e ridistribuire il carico,
rispattands e istruziond relative al velcolo.

1 Incorrect installation / defective axle

Cormact inslaliation or repair or replace the diferenial in
case I doas mol survive any one of the fest phases.

2 Owverloading/ incorrect waight distribution

Remove excessive weight and redistribute load,
foliowing instruchions related lo the vehicle.

- REVERICH CATE: 0000 i GASSTI4
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3 Raggio di retazione del pneumaticl diversi

Un pneumatico con ragglo plh plcoolo provoca un
parziale slitamento della ruota quando si applica
enargia. L'aliro pneumatico con ragglo maggiore dovra
sopportare twtlo il lavoro. Sostituire il pneumatico o
regolare la pressiona di entrambi sino a che il raggio di
rotazione sia uguale.

4 Semissse rotio

E' sconsigliate usare un velcolo con un solo semlasse.
E' possible tuttavia spostare il velcolo a vuelo con il
differenziabe bloccalo per pochl metr,

§ Semiasss plegato
Sostiluing | semilassl,

& Differenziale bloccats

Funzionamento anomalo del differsnzlals a'o roltura dal
dispositive di comando dal bloceaggio di comande.
Varificare Mnstallazione, eventualmente smontare &
veriflcare | componentl,

| veicoll impostali per angoll di sterzata ampi, possono
procedere a scalti, avera difficolth di sterzo @ provocare
un congumo del preumatico nelle curve stretie.
Ridurre 'angolo di sterzata minimo e decslerare quando

@0 carrARO

RICERCA GUASTI
TROUBLESHOOTING

3 Differant rotalion radius of the tyres

#fone lyre has a smaller radius, # will cavse partial wheel
mmmmmmm:mmmur
radics wil have fo support all the work. Replace the byre
or adjust pressure fo have same radius on both lyre.

4 Broken halfshaft

I iz not advisable fo operate the vehicle with & broken
halfshaft, i is acceptable fo move the vehicle (engine
off unicaded) a few malars away only.

5 Bant halfshaft

Replace halfshal,

& Blocked diffarential

Abnormal functioning of the differential or breakage/
biockage of command device. Verify assembly and all
companants.

Vehicles with wide steering angle may procesd with
kicks, have sfeering difficully or cause preumalic
wearing at sharp fums. Reduce the steering angle fo
minimum and decelerale when the vehicle begins fo
kick,

T Allinsamento scormetto della ructa

Verificare Iintegrith della struttura, & cuscinatti lato
fuota.

8 Parti dell'assale consumate o difettose

Controllare le condizioni della corona dentala,

dellingranaggic del pignone, dei cuscinetli, delle

guamizioni, ace, Sostituire dove necessario,

9 Corpi estranel nella scatola dell'assale o
montaggio scorretto di aloune sue partl

Controllare se vi sono compl estranel. Controllare |i

mantaggio delle partl delfassale.

10 Regolazioni della coppla conlea scorrette: parti
di trasmisslone consumats

(ingranaggi di trasmissione, giunti, ecc.). Sostituire o

regolare secondo necessith,

11 Uso scorratte del prodotto

Rivedera le istruzioni rlasclate dal produttore dal
vaicolo,

T Incormect wheel adiustment

Vevily group integrity and wheal side bearings.
Adfusting sccording.

& Spoifed or worn out axle parts
memm&ﬂﬂbnwmywarmmwmlm
oz, Replace whan ever necessary.

2 Contamination in the axle box or Ineorrect
azsembly of parls

Look for foreign particles, Check azsembly of the vanous

parts of the axla,

10 Ineorrect adjustment of bevel gear sef: Parts of
the transmission wom outl.

(transmission gears, U joints, efc.)

Replace or adjust as required.

11 Incorrect use of the product

See the vehicle producer's instriclions once again,

] FEVSICH BATE: D00 phe CASSTH4]
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F.1 Controlio ed esame dei guasti

@ carrarO

RICERCA GUASTI
TROUBLESHOOTING

Quesio capliolo offre una guida descrittiva ed esplcativa di problemi che si possono comunamente riscontrare sugli
assall o di avarie che i possono verficars. La guida suggersce anche le corratle procedure di fparazone.

.I::I[.'T'l |:F| !_
int i o f"”"’*
mm“uupmm.
Saguire atteniamente ba operazion
raccomandaie & regolazions del giooo
deda corcna dentata o dal pignone @ par

MWMME plgnona.

Denti della corona & del pignona

siariscaldatl, Guardare se i derli b ralurE scaashe, Usare il lubrificants conmatto, femping ving
dalfingranaggic hanno pesa la 2, Lubrificanta soomatio wl ghusta livello @ sastituiro agii inervalli
CEROFREIONE
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Rottura por fatica dll:hm-l 1. Usa inbénss
dalingranaggle del pigrone. Guardars | 2, Sovraccariot continug
&a la linea di rathera ad onda & ben

debneats {linaa oi arresio).

. RONSION DATE D000 Phe GASIST 141
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Conirollare ¥ giooo assiale del pignona
Usare B lubrificants cormetio, ramping fino
al giusts Feello @ sostiirlo agll inervalli
racsomandati,

s s

Sostituing § semiasss
Controliare ka distorsione del corpo trave,
Acceriarsi che il sostegno della ruota non

sla consumats o mal regolals,

L PGIOH DATE: D000 i CASST141
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Mod. 26.20M+TB172 @ CARRARO TROUBLESHOOTING

F.1 Troubleshooting

This chapler is a descriplive and explanatory guide to common axle problems. This guide suggests the repair commect
proceduras i be followed.

mimlr- _%W;_ e

i -\.;' :::_ﬁ_ .-\.1 :'ul T} .ﬁ‘“l' ?Z"\-"if?- :I ::|_

Ses If the fractuve line is wedl defined | 2. Continuos overioad
mum mm

i REVEIOH DATE: D000 Pl CAISTI41 .F-1 PaG.AT
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RICERCA GUASTI
TROUBLESHOOTING

Agtion

Replace diffarsntial gear groug,
Reaplace halfshaf if required

Wodalon 1 Hnwmﬁummmmhmu

s % memm

S

mmmm
Uise praper kubricalion, il tp o right level

Ghack that whee! suppart i not wom oot
o wrongly adjusied,
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RICERCA GUASTI
TROUBLESHOOTING

F.2 Diagnosi per problemi all’assale

vaicolo in movimento di solito &i santono
durants Tandatura in fole anche se nea
s fari

2. Ermato gloco bra pignone e corona (3

1. Danri sul denti della corona dentata o

REVERICH DATE: O0N00 Pl CASISTISY
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F.2 Axle problem and diagnosis (
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G.1 Atirezzi speciali

Eatiitol @ tamponi per il menlaggio di tenute, cuscingtt]
e bronzine devono assare ulilizzati con il manieo
Iintercambidabile CA119033; se ne rmccomanda I'uso
abbinato ad un'impugnatura di sleurezza per la
protezione delle mani (da commencia),

& carrARO

ATTREZZI SPECIALI
SPECIAL TOOLS

G.1 Special tools

The special drifte/pad uzed lo azsembly the seals,
bearings and bushes should aways be usad with the
inferchangeble handle CA118033; ils vse I3
recommeanded logheler with & suitable safely handla in
ordar lo profect the hands,

Chiave per ghlara
CA118030

CA119097

Mankeo intercambiabile
CA119033

Interchangebie hardle
CA 119033

Battitolo bronzina

Drrvir for swival bush
CATI0aTF

- FEEON DATE: D00 P CA3STI41
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ATTREZZ| SPECIALI
SPECIAL TOOLS

Chiave per ghiera pignone
CA119099

Finian lock nul wranch
CATT9054

Battitoio anaeflio di tenuta
CA119143

O zaal driver
CAT19143

Battitolo anelly intermo cusclnatio
CA115230

Bearing inner ring driver
CAT19230

Chiave blocsa codolo pignons
CAT1E022

Pinion shalt leck wrench
CATI5022

FEWEE0H DUATE: O0WD0 Phw; CASSTIAE
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ATTREZZI SPECIALI
SPECIAL TOOLS

Battitodo cuscinatto anelio infamao
CAT15026

Bearing come difver
CATI50268

Battilolo per bussole
CAT15027

10

11

Bush drivar
CATIS02ZT

Battitoio per boccola
GCATi5034

Bush driver
CATI5034

Battitoio per nodo sférico
CAT16035

Driver for bail joint

CAT15036

—

REVSICH DATE: 0000 P GAGST 141
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Batlitolo anello di tenuta
CAT16038

Ol seal driver
CAT15038

Fako plgnone
CAT15040

Falza pinian
CAFI5040

Boccola misurazione dstanziale con falso plgnona
CAT15041

Bushing for spacer measuremant with false pinfon
CAT15041

Altrezzatura per rillevo gioco
CAT15055

Kit for backlash measunanmernt
CAT15055

“ REVISION DATE: OO0 #be CAISTI41 G.1 PAG.OB
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16

17
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18

19

ATTREZZI SPEGIALI
SPECIAL TOOLS

Inserimento pistone su flangia freno
CAT15056

Pizton introduction on brake fangs
CAT15056

Battiloio cuscinello su ingranaggic
CAT15148

Bearing driver on gaar
CAT15145

Battiloio per bronzina
CATI5157

Orfver for bush
CATIS18T

Batfitoio anello di tenuta
CAT151T8

Ol vl drivoar
CATIS1TS

AOVESICN DATE: D000 mAs; CASETI41
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SPECIAL TOOLS

21

Batfitoia cuscinetio su Nangla
CAT15289

Bearing driver on baaring
CAT1S5399

Battitolo anellko teruta su calotia
CAT153680

23

Swivel seal ring driver
CAT15360 (

e

Aftrezzatura per montaggio piste esterme ded cuscinettl corpo cendrala
CAT15404

Kit for bearing cups assembly in the central housing
CATIE401

Battitolo anello di tenuta su tromba
CAT15402

Homn seal ring driver {
CAT16402 )

REWERGN DATE: Q000 P GAJSTI41 G racS7
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Battitolo per cuscinatio su ingranaggio
CAT15403

Diiwer for pinfon bearing cone
CAFIS403
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SPARE PARTS LIST

CODE: __HP3084632000003 DATE: December 9, 2005
DESC RIPTI(:H " Double pump M4PVAB-4BK335ARIBE + M4PV32- EEEEEEEHEB"-.FU-EE
REF. | QY. CODE ) —_DESCRIPTION
1 1 HP39046K 3351343 Pump M4FV46-48 K3 35AR3IBE
] 1 HP340324225561223 | Pump M4PV32-32E225BREBVU-Z3
3 1 HP420103401 Kit, fasteners for assembling pumps
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SPARE PARTS LIST
CODE: HP38046K3351343 DATE: December 9, 2005
DESCRIPTION: Pump M4PV4B-46 K335 AR3BE
REF, | QTY. CODE DESCRIPTION _ -
i 1 HP404345501R Kit, shaft and bearing, male spline, 15T, 16/32° DP
2 1 HP424560101R Kit, howsing, standard, SAE ports
3 1 HP438560201R Kil, swash plate with neadla bearings
| 4 1 HP466440002R Kit, rotating group, MAPV4G
& 1 HP47 15604058 Kil, servo control, "K' hydraulic remole
& 1 HP2E84113401R Valve plate, M4PV34-4B, right hand rotation
7 1 HP434340233R Kit, distributor, MAPV34-48, SAE ports, automotive
[ 7a 2 HP481032350R Kit, relief valve_350 bar
Th 1 HP481262801R Kit, 'E' no-operator safaly glinn
8 1 HP456561408R Kit, SAE-B pad, 14ce charge pump
HP486225615R Seal kit, MAPV34-55
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SPARE PARTS LIST
CODE: HP349324225561223 DATE: December 9, 2005
DESCRIPTION: Pump M4PV32-32E225BR6BVU-Z3
REF. |_QrY. CODE DESCRIPTION
1 1 HP404285302R Kit,_shaft and bearing, 13T 16/32°DP
2 1 HP426280508R P’ servo control, V + M10x55 limit screw
2a 1 HP450260114R Kit, electric solenoid valve DHIOT11P-N 12V, 0.6mm orifice
| 2b 1 HP481032250R Kit, relief valve, 250 bar
2c HP482581001R Kit without relief valve
"~ 2d HP481042101R <it, " excchange valve oplion
3 1 320001R i, rotating group, M4PV28
4 1 HP264113201R Valve plate, M4PV32 right hand rotation
5 _ 1 HP455281006R Kil, SAE A pad, 10cc charge pump
[ 1 HP438280101R_ Kil, cam plate and bronze bushings
HP486222807R Seal kit, MAPV21-28-32
3\ (7 (5
JE— IF 1 _..-""'
C = - 1l
_ ==/
+.
+




(BENDIOL]

) 1

PAVESI
SPARE PARTS LIST
CODE: H_|=_4ﬂ-13455m R DATE: July 11, 2005
DESCRIPTION: Kit, shaft and bearing, spline, 15T, 16/32° DP, M4PV34-46
REF. | QTY. CODE —__DESCRIPTION
1 1 HP202023001R___ | _n.@ shaft seal
F 1 HP504106501R Int. DIA. 65 UNI 7437
: ] HP512116005R 'D-mm-, 1.78 x 60.08 70 SH 2-038
L ] HFEZ101 5551]15 Shaft, Z15M
5 1 HP257040401R Key, 4 x4 x 10 UNI 6604
6 | 1 HP504106201R Snap ring, Int. DIA 62 UNI 7437
7 1 HP524103016R Bearing, ball, 30 x 62 x 16 6206
B 1 HP512207030R Shaft seal, BABSL 30 x 42 x 7-7.5
4 HPS03303001R Snap ringJ Ext. DHA. 30 x 2 UMI 7435
HP4B6032102R Shat seal kit, MAPV21-85 (items 1,2,3,8)
T) 4B
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SPARE PARTS LIST
CODE: HP424560101R DATE: June 6, 2005
DESCRIPTION: Kit, housing for needle bearings, SAE ports, M4 PV 34-46-50-58-85
REF. | QTY. CODE DESCRIPTION

1 1 HP228115601R Housing, SAE ports

2 1 HP252018601R Gasket, distributor

3 1 HP5E0314601R Plug, 1-1/16-12 UN_-12 SAE _
4 1 HP561027002R Flug, plastic shipping, -12 SAE

5 1 HP299999015R Mameplate, HP Hydraulic

6 2 HP522012501R Rivet

7 1 HP283113001R Plug, M10 x 12, 2 1mm hole
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SPARE PARTS LIST
CODE: HP438560201R DATE: June 6, 2005
DESCRIPTION: Kit, swash plate and needle bearings, Md4PV34-46-50-58-65
REF. | QrY. CODE DESCRIPTION

1 1 HP574414030R Pin, 4 x 14 H8 UNI 1707

2 2 HPZB5003000R Bearing race, half roller

3 1 HP430013000R Rollar baaring, right plastic

4 1 HP225115602R Cam plate, needle bearing

5 HP583100810R Set screw, M8 x 10 _UNI 5823

6 HP298000006R Screw, bearing adjustmant

T 1 HP430023000R Roller bearing, left plastic

B 2 HP281003000R Bushing, bearing wire

] 2 HP248003001R Wire, bearing, elbow

10 2 HP289015801R Pin, retainer stroke

11 2 HP575107010R Bushing, retainer cage stroke pin, 7 x 10_UNI 6874

HP408580001R Heedle bearing kit (all parts except item 4)
= ]
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SPARE PARTS LIST
CODE: HP4658440902R DATE: MNovember 4, 2005
DESCRIPTION: Kit, rotating group, M4PV46, MAMF46, M4MV46 :
REF. | QTY. CODE DESCRIPTION
1 1 HP408440903R Kit, cylinder block with bushings
2 HP256370556R Spring ring, pin retainer
| 3 HP284314401R Plate, piston retainer
4 8 HP441004401R Kit, piston with slipper
5 1 HPEBTI}UEH{I‘IFI Ball joint
6 3 HP572232656R | Pin, 2.5 x32.6
T 2 HP278041022R Wm‘,hlr, cylinder block spring 33 x 41 x2
-] __HP2544TE830R._ inder block
9 — HP504304201R_ Snap ring, Int. DIA. 42 UNI 7438
7 8 3
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SPARE PARTS LIST
_CODE: HP471560405R DATE: Oclober 21, 2005
DESCRIPTION: Kit, servo control "K' hydraulic remote, MAPV34-65
REF. | ary. ___CODE DESCRIPTION
1 2 ZTF593050860 Cap screw, int. sockel head, M8 x 60 UNI 5831
2 1 ZTFE83021235 Cap screw, hax head, M12 x 35 UNI 5737
3 1 HP252035601R Gasket, control
4 1 ZTF 562412000 Lock washer, rib-spring, 12mm
| 5 i HP263005606R Lever, oscl control
3] i HP261993000R Pin, hollow wi 2 o-ring grooves .
7 2 HP612110368R O-ring, 1.78 x 3.68 70 5H 2-007
8 F HP5746810020R Pin, 6 x 10 H8 UNI 1707
|8 1 HP262016601R | Slide plate, servo piston
10 2 HP581010001R Plug, plastic shipping, 7/16" UNF
11 1 HP414052806R Kit, servo end cap, M8, M10, 7/16-20 SAE
12 1 HP238155604R Housing, servo control 'K
13 4 ZTF593050830 Cap screw, int. socket head, M8 x 30 UNI 5831
14 -] ZTF562408000 Lock washer, rib-spring, 8mm
15 1 HP414052805R Kit, servo end cap, M8, 7/16-20 SAE
18 1 HP44 1105801 R Kit, servo piston and centering adjustmant
17 1 HPS580510305R Plug, D.5 2901-0508
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SPARE PARTS LIST

CODE: HP471560405R DATE: Oclober 21, 2005

DESCRIPTION: Kit, servo control 'K' hydraulic remote, M4PV34-65




EBENDICL]
[PAVISS

Ol

SPARE PARTS LIST

CODE: HP434340233R ) DATE: December 9, 2005
DESCRIPTION: Kit, distributor, MAPV34-46, SAE porls, automotive
REF. | QIY. CODE DESCRIPTION
1 / ZTF 562412000 Lock washer, rib-spring, 12mm
2 : ZTF 593051280 Cap screw, inl. socket head, M12 x 60 UNI 5831
3 1 HPZ45113420R Housing, distributor
4 1 HP261993000R Pin, hollow wi 2 o-fing grooves
5 2 HP&12110368R O-ring, 1.78 x 3.68 70 5H 2-007
] i HP575106010R, Pin, elastic 8 % 10_UNI 6874
7 i HP516228030R Bushing, MBI CBB5-2530 28 x 30
B 2 HP&74610020R Pin, 6 x 10 HB UM 1707
9 1 HP481070028R Kit, bypass vaive
10 i HP481015801R Kit, charge relief valve
11 1 HPZ14025805R Bushing plug, ¥ BSPP for side m
! I n | |
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SPARE PARTS LIST
CODE: HP481032—-R DATE: October 21, 2005
DESCRIPTION: Kit, relief valve, M4PV21-65
REF. | QTY. CODE___ _ _DESCRIPTION

1 1 HP580314201R Plug, 7/16" — 20 UNF with o-ring

2 1 HP5121217T12R O-ring, 2,62 x 17.12 B0SH 2-115

3 1 HP203022003R Plug, relief valve

. 1 HP254101700R Spring, tapered

1 HP5BE040—R Relief valve cartridge
Individual parts

are not avallable separately. Complete refief valve kit must be purchased.
e ents
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SPARE PARTS LIST
CODE: HP481262601R DATE: December 9, 2005
DESCRIPTION: Kit, 'E' no-operator safety option -
REF. | QTY. CODE DESCRIPTION
1 1 HP581202022R Cariridge, sclenoid valve, 12 volt NC, VEIBA2A08.18K0
2 5 HP512121395R O-ring, 2.62 x 13.94 90 5H 2-113
3 1 HP280040801R Orifice, 0.8 mm
4 1 HP213012805R | Block, no-operator safety vahe
5 2_ ZTF 562410000 Lock washer, rib-spring, 10 mm .
g 2 HP59302 1050R Cap screw, hex head, M10 x 50 UNI 5737
7 2 HP580312201R Plug, countersunk sealed, 1/4” BSPP
8 1 HP580510305R Plug, SK550-050, M5 x 6.5
HP550021202R Coil, replacement
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SPARE PARTS LIST
CODE: _ HP456561408R DATE: December 9, 2005
DESCRIPTION: Kit, SAE-B pad, 14cc charge pump, Ma4PV34-65
REF. | QTY. CODE DESCRIPTION
1 4 HP528401001R Mut, M10 UNI 5587
2 4 ZTF562410000 Lock washer, rib-spring, 10mm
3 4 HP593201030R Stud, M10 x 30 UNI 5911
4 | 1 HP512120101R O-ring, 2.62 % 10127 70 SH 2-155
5 1 HP232111408R Housing, SAE-B pad, 14cc charge (Not sold separately)
L] 2 HP574610020R Pin, 8 x 10 H8 UNI 1707
7 1 HP512127587TR O-ring, 2.62 x 75.87 70 SH 2151
8 1 HP2B0151401R Rotor, intemal charge pump {Not sold separalely)
] 1 HP250113001R Coupler, 137 female SAE-B
10 1 HPZB0051401R Rotor, axtemnal charge pump {Nat sold separately)
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SPARE PARTS LIST
CODE: 1_-I_F'4l]42553ﬂ2ﬁ DATEE April 19, 2005
DESCRIPTION: Kit, shaft and bearing, male 13T 16/32°DP, M4PV21-28-32
REF. | QTy. CODE . DESCRIPTION

1 1 HP292023001R Support, oil seal

2 1 HP504106501R Snap ring, int. DIA. 85 UNI 7437

:! 1 HPS5121 1E£}|'.|5R D"'-“ﬂ.u 1.78 x B0.08 7O SH (2-038)

& ;| HPS12207030R Ehaft seal, BABSL 30 x 42 % 7-7.5

5 1 HP524103016R Ball bearing, 6206, 30 X 62 X 16

] 2 HP503303001R Snap ring, ext. DIA. 30 x 2 UNI 7436

7 1 HP210132802R Shaft, male 13T 16/32" DP

HP486032102R Shaft seal kit, MAPV21-65 (iterns 1 — 4 above)
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SPARE PARTS LIST

CODE: HP426280508R DATE* December 8, 2005

DESCRIPTION: Kit, housing, 'P" servo control, V + M10x55 limit screw, MAPV21-28-32

T
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SPARE PARTS LIST
CODE: HPA426280508R. DATE: December 8, 2005
DESCRIPTION: Kit, housing, ‘P' servo control, V + M10x55 limit screw, M4PV21-28-32
REF. | QrY. __CODE DESCRIPTION
1 1 HPZ98000053R Screw, valve plate adjustment, M0 x 30
B 1 HP529101001R Nut, retainer, M10

3 1 HP481070028R i &g valve

4 7 HP520510608R Plug, D.9

5 1 HF228052860R Hous M4PV21-32 PR

6| 10 HP580312201R Plug, countersunk sealed, 1/4* BSPP

T 1 HP262015601R Slide plate, servo piston

& 1 HP481015801R Kit, charge relief valve

a 1 HP516222025R | Bushing, CBB5-2225, DlA. 22 x 25

1 1 HF51822B010R Bushing, CEER-2810, DA 28 x 10

11 1 HP5BEO14601R Plug, 1-116°-12 SAE o-ring

12 1 HP220002805R Plate, housing cover

13 1 HP512118862R ing, 1.78 x 88,62 70 SH 2-043

14 4 ZTF583050616 Cap screw, inl. socket head MB x 16 _UNI 5931

15 4 ZITFEE2406000 Lock washer, rib-spring, T35

18 1 HP414052820R Kiil, servo end plate, M8 thread
17 1 HP272412803R Pistan, servo control
18 2 HP512124095R O-ring, 2.62 x 40.94 70 SH 2-130
18 1 HP414052828R servo end plate, M8 thread & M10x55 limit screw
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SPARE PARTS LIST
CODE: HP450260114R L DATE: December 8, 2005
DESCRIPTION: Kit, electric solenoid valve, DHIOT1 1P-N 12V, 0.6mm orifices
_REF. | Qn CODE DESCRIPTION
1 1 HP5540100003R Kit, elecirical connector, black
2 ! ZTF562405000 Lock washer, fib-spring, 5mm
3 d HPE33050655R Cap screw, inl, socket head, M5 x 55 LUMI 55_;1
4 1 HPS80010031R Valve, Atos, DHI 0711P-N 12V
& i HP55401 00001 R Kit, alectrical connachor, whita
g | 2 HP214020001R | Orifice, 0.6mm

?)
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SPARE PARTS LIST
CODE: HP482581001R DATE: December 12, 2005
DESCRIPTION: Kit, plug without relief valve, M4PV21-65
REF. | QTY. CODE DESCRIPTION
1 HP580314201R Plug. 7/16°-20 UNF
2 HP293022003R Plug, rellef valve cap
3 1 HP512121712R O-ring, 262 x 17.12 90 8H 2-115
1
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SPARE PARTS LIST
CODE: HP481042101R DATE: December 8, 2005
DESCRIPTION: Kit, V" exchange valve option, M4PV21-65
REF. |_QiY. — CODE _ DESCRIPTION

1 2 HP254101821R Spring, exchange valve shulble

2 2 HP272712101R Piston, exchange valve shultle

3 1 HPS82105501R Washer, flat, 5.3 x 10 UNI §592-89

4 1 HP261992802R Rod, exchange valve shultle, 5 x 60

5 2 HP580510305R Plug, set screw, 5 x 6.5

[ 1 HP240032102R Body, exchange valve

7 1 HP280010812R___| Orifice, 1.7mm, M8 x 10

8 3 HP580312201R Plug, countersunk sealed 1/4° BSPP

8 : HP512121385R O-ring, 2.62 x 13.04 80 SH _2-113

10 L HPSE0312101R Plug, countersunk sealed, 1/8" BSPP

1 2 HP593021040R Cap screw, hex head, M10 x 40_UNI 5737
. 12 2 ZTF552410000 Lock washer, rib-spring, 10mm

12
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SPARE PARTS LIST

DATE: December 12, 2005

CODE: HP466320901R
DESCRIPTION: _Kit, rotating group, M4PV32
REF. | QY. CODE DESCRIPTION.
1 1 HP264313201R Plale, 9 retainar MAFV32
2 i HP287002801R Ball joint, M4PV21-32
3 9 HP441003201R Kit, piston with slipper, M4PV32
4 3 HP572270020R | Pin, 2 x 27
5 1 HP214022804R____| Ring, pin retainer, MAPVZ1-32
B 1 HP212113201R Cylinder block, MAPV32_____
7 1 HP254354220R linder block M4PV21-32
B | 2 HP278032153R Washer, cylinder block spring 24.5 x 32 x1.5
9 1 HP504303201R Sn Int. DIA. 32 UNI 7438
Itemns 1— 9 are not sold separately, purchase complete kit HP466320901R
1
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SPARE PARTS LIST
_CODE: HP455281006R - DATE: November 4, 2005
DESCRIPTION: Kit, SAE A auxiliary pad, 10cc charge pump, M4PV21-28-32
REF. | QrY. CODE DESCRIPTION
1 1 HP232010820R Housing, SAE A pad, 10cc charge pump (Not sold separately) |
2 1 HP512128222R 262 x82.22 70 SH 2-152
3 4 ZTF562410000 | Lock washer, rib-sp 10 mm
4 4 ZTF593051025 screw, int. socket head, M10 x 25 UNI 5831
5 1 HP512127587R___| O-ring, 2,62 x 75.87 70 §H 2-151
B 1 PZB0051001R___| Gear, outer charge pump (Mot sold separately)
T 1 HPZ2B0151001R Gear, inner charge pump {Not sold separate
B - HP257040401R___| Key. 4 x4 x 10
9 1 HP250012801R___| Coupler, 13T male to 8T female
10 1 HP250002802R | Coupler, Z13F
1 1 HP516228010R___| Bushing, 26 x 10
12 1 HP503202801R | Ring, external, WR28
13 2 HP574610020R___ | Pin, 6x 10 H8 UNI 1707

W lee) ()i
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PAVESI
SPARE PARTS LIST
CODE: HP438280101R DATE: December 8, 2005

DESCRIPTION: Kit, swash plate and bronze bushings, M4PV21-28-32

—

REF. CODE DESCRIPTION

1 HP593100806R . Set screw, MG x 8 UNI 5823

2 HP216892802R Bushing, bronze, swash plate

W)

3 HP225112802R Swash plate, bronze bushing style
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General Description

Series 51 Variable Displacement Molors are bent
axis design units, incorporating spherical pistons.

These mobors are designed primarily to be combined
with other products in closed circuit systems to trans-
fer and control hydraulic power,

Series 51 Motors have a lange maximum / minkmum
displacemant ratio (5 to 1) and high output speed
capabilities. SAE flange and cartridge motor configu-
rations are available.

A complete family of controls and regulators is aval-
lable to fulfill the requirements of a wide range of
applcalions.

Mators equipped with contrals normally start at mad-
mum displacemant. This provides maximum starting
torque (high acceleration).

The controls may utilize extermally or internally sup-
plied servo pressure. They may be overridden by a
pressure compensalor which funclions when the
maodor is operating in molor and pump modes. A
defeal option is available to disable the pressure
compensator override when the mofor is running In
pump modse,

The pressure compensator oplion leatures a low
prassure rise (shord ramp) to provide oplimal power
utilization throughout the entire displacement range
of the motor, This présswre compensalor i also
available a5 a stand-alone regulator,

@® The Series 51 - Advanced Technology Today

® The Most Technically Advanced Hydraulic Units in the Industry

@® SAE Flange and Cartridge Motors

® Cartridge Motors designed for Direct Installation in Compact

Planetary Drives

® Large Displacement Ratio (5:1)

® Complete Family of Control Systems

® Proven Reliability and Performance

® Optimum Product Configurations

® Compact, Lightweight

Front page: Option - hydraullc two-position control

Copyright 1992-1997, Saver-Sundsirand Company.

All rights reserved. Contents subject to change. Printed in USA. 0002H
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Introduction

The purpose of this manual is to provide information
necessary for the normal servicing of the Series 51
family of variable displacement hydrostatic motors.

This manual includes unit and component descrip-
tion, treubleshooting, adjustments, and minor repair
procedures. By following the procedures in this
manual, inspections and minor repairs may be per-
formed without affecting the unit warranty.

A Series 51 motor does occasionally rquire servic-
ing, and these units are designed to meet this require-

maani.

Many repairs or adjustmeants can be completad with-
oul removing the unit from the vehicle or maching,
provided the unit ks accessible and can be thoroughly
cleaned before baginning any procaduras,

Dirt or contamination is the greatest enemy of any
type of hydraulic equipment. The greatest possible
cleanlingss is necessary when starting up the sys-
e, changing fillers, or performing any other service
procadure,

For Technical Information on Senes 51 motors, refer
to publication BLN-10042 or 368753,

For Fluid Quality Requirements, refer o publication
BLM-0BT o GIT5E1.

Saver-Sundstrand provides a complete repair serv-
ica for its products. Contact any Sauer-Sundstrand
Authorized Service Center for datails. Sausr-Sund-
strand Authorized Sonvice Canter locations ane Bstad
in publication BLN-2-40527 or 608266,

Basic Hydraulic Circuits

- CASE
DRAIM
LINE
INPUT QUTPUT
FLOW [EB-DERECTROMAL)
I | RESERVOIR

Fig. 0-1 - Basic Closed Circult

§7a0000T

Fig. 0-2 - Basic Open Clrcuit

Closad Circuit

The main ports of the pump ane connacted by hydrau-
lic: fines to the main ports of the motor. Fluid flows in
aithar dirsclion from the pumip to the molor B back
to the pump in this closed circuit. Elther of the hydrau-
lic limes can be under high pressure. The diraction
and speed of fluid flow (and the motor output shaft
rotation) depends on the position of the pump swash-
plate. The system pressure i delermined by the
machine baasd,

Open Clrouit

The outlet port of the pump is connected by a hydrau-
liz line i & direclional control valve. The working pors
of this valve are connected 1o the main pors of the
mddar. Whan the valve s acluated, fluid flows first
froam the pumg to the valve. The valve then directs the
fluid to the motor in either direction. The direction of
fluid fiow (and mator oulput shafl rotation) depends
on the direction the control valwe is shifled. The spead
of fluid flow (and motor oulput shafl speed) depends
on pumg culpul volume and the distance the contral
valve |s shified. The system pressure is determined
by the maching load,

Filuid returning fram the mator is routed through the
canlrol vahhg bo the resansoir. Addiional components
may be necessary 1o provide dynamic braking and to
deal with over-running loads,




General Description of the Series 51 Variable Displacement Motors

The Seres 51 variable displacement hydraulic mo-
tors use spherical pistons and plston rings, The angle
babwisen the cylinder block and the output shaft can
be sol between 32° and 6° providing a 5 Io 1
rhidamum o minimum displacement ratho,

Al maxirmum displacement, the motor will provide a
cartain maximem outpul shaft torque and milnimum
speed comasponding to the pressure and flow sup-
pliad to the motor. Under the same inpul condilions
but at minimemn displacemeant, the shafl speed will ba
approximately five (5) times faster while the available
output torque will decrease to approxdmaltely one-fifth
{1/5) the full displacament value. The displacement
Is changed by a servo piston which is connected fo
the vahwe segment.

Searwy Pigion

Chamgs Prassens

Various hydraulic and electrohydraulic controls may
ba mounied on the motor end cap (o conirol the servo
piston and the molor displacement. Servo pressuns
ol may either be supplied intamally from the molor, or
extemnally.

Forall controls excepl the M2 and PC, senso préssure
il is suppliedioa four (4) way spocl valve inthe mator
end cap. When a combination of pllat pressune (or
forca) frem an axlamal conkrol assembly and intem:al
spring force shifts this valve, servo pressure is roubed
to move the senvo piston and change the molor's
displacement,

Asynchronizing shaft, with spherical rollers, synchro-
nizas the rotation of the oulpul shalt and the cylinder
block, The ball end of each piston runs in a socket
bushing, pressed inbo the oulput shafl. Thera ara no
ofthar parts used o connect the pistons to the shafl
Two tapared roller bearings support the output shafi.

Lol

Fig. 10-1 - Sectional view of Series 51 variable displacement motor (SAE Flange
Configuration) with Hydraulic Proportional Control

10=1



Functional Description

Fig. 10-2 - Loop Fig. 10-3 - Loop
Flushing Flushing Defeat
Components Components

Loop Flushing

Series 51 motors used In closed circuit applications
incorporate an integral loop flushing valve as stan-
dard equipment. Installations that require additional
fuid 1o ke removed from the madn hydrawlic circuit
because of fluid cooling requiremants, or circuils
redpeifing the removal of excessive conlamination
from the high pressure circuit, can benefit from loop
flushing. Series 51 motors used in open cirouit appli-
cations may have the optional kaop Aushing defeat
components installed,

Series 51 motors equipped with an integral loop
Mushing vahie also include a charge pressune neliefl
valve, The setting of the motor charge relief vahve
affects the function of the flushing circult. Higher
motor charge relief seltings reduce the loop lushing
flow and increase the flow over the pump charge
pressure reliel valve when the circuit is operating.
Lower motor charge relief setlings increase the loop
flushing flow and may increase the mofor case pres-
sure when the circull is oparating.

An appropriste combination of pump and mofor charge
pressune soltings should be maintained o Insure the
proper funclion of the loop flushing cireull. Correct
charge pressure must be maintained under all condi=
tions of operation o maintain pump control perfor-
mance in chosad loop systams.,

NOTE: An oplional orifice may be installed between
tha mator charge rallef and the malor case io
lirriit thia masdmum fushing ofl fiow.




Functional Description (Continued)

Displacement Limiters

Al Serles 51 motors incorporate machanical dis-
placement Bmiters. The minlmum désplacement of
the motor can be limited within the standard range by
a set screw in the motor housing. The maximum
displacement can be limibed with spacers installed on
tha servo piston,

Controls - Genaral

A wide range of controd options Is available for the
Sores 51 molors. These Include piiol oparated
Ebectrotwdraulic 2-Position Controls, Hydraulc Pro-
portional Controls (single or two [2] connmection), and
Electrohydraulic Proportional Controls. A diractly op-
erated Hydraulic 2-Position Control and a Pressure
Compensator regulator are also avallable.

The Senes 51 varable motor servo piston (excepl
whan eguipped with N2 control or the PC regulator)
may ba operated aither by senvo pressure oil supplied
intamnally fram th main ports of the motor, or by seno
pressura ol supplied from an extemal sourca. (The
N2 control uses seno pressune supplied by an axtar-
nal control valve. The PG regulator oblaing seno
pressure from the main ports of the malor.)

Orifice plugs are installed in the conlrol $poal sheeve
In the end cap ta regulate th Now of il from the seno
piston fo tha motor housing. Orifice plugs may be
instafiad in tha and cap to regulate tha flow of Ser
prassune supply il to the control valva, and o regu-
kate the fiow of ol from the control valve to the seno
piston.

Fig. 10-4 - Minimum Displacement Limite
with Tamper Resistant Cap (Cartridge
Motor Configuration Shown)

| e S
1

Fig. 10-6 - Internal Servo Pressure Supply
Screen with Multi-function Block and/or
Control Removed (Plug for External

Supply)

Fig. 10-7 - Extérnal Servo Pressure Supply
Fitting (Plug for Internal Supply)

10-3
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Fig. 10-10 - N2 Control Schematic

Hydraulic 2-Position Control (Type N2)

This is a two (2) position (maxirum - minimum
displacement) control, consisting of a cover plate
mounted on the end cap. An external contral valve
supplies servo pressure from an extemal source
diractly to the servo plston. PCOR is not available
wilh tha N2 conibrod,

When servo pressure is supplied to port “Y1." tha
setling piston moves 1o the maximem motor displace-
ment position. When servo pressure is supplied 1o
port "Y2,” the setting plston moves to the mindmum
mstor displacemant pasition.

Crifices may be installed in the extemal control valve
of its connactions to regulate the speed of servo
piston movement,

10-4



Functional Description (Continued)

Electrohydraulic 2-Position Control (Types
E1-E2 and F1-F2)

A2 or 24 VDE solenold vabve, mounbed on the mult-
function block, connacts tha end of the confrol valve
spool in the end cap with pilot pressure (provided by
the shuttle spool in the mult-function block) or with
the motor case. The control vahse in the end cap is
blased by a threshold spring, and controls ofl flow to
the ends of the serve piston. Seno pressune may be
suppled from an extemal source or inbermally by the
shuithe spoal in the mulli-funclion block. PCOR is
avallable with thess controls.

With the E1 and E2 controls, anergizing the solancld
will cause the mobtor o shift 1o minimum displace-
menl, When thé solenoid is nol energized, the molar
is held at maximum displacement.

With the F1 and F2 controls, anarngizing the solanoid
causes the motor to shift to maximum displacemeant.
Whan the solencid is not energized, the molos is held
at minimurm displacement,

frghh. o

Fig. 10-11 - Seri
F1+F2 Control

%+

es 51 Motor with E1sE2 or

Fig. 10-12 - E1-E2 and F1+F2 Control

Componants
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Fig. 10-13 - E1+E2 and F1+F2 Control
Schematic
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Fig. 10-14 - Series 51 Motor with $1 Control

Fig. 10-15 - 81 Control Components
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Fig. 10-16 - $1 Control Schematic

Electric 2-Position Control (Type 51)

A 12 VDC solencid valve, mounted on the mudt-
funclion block, directty operates the controd valve
spool in the end cap. The control valve in the end cap
is biased by a threshold spring, and controls oll flow
to the ends of the servo piston. Servo pressure may
ba supplied from an external sowrce or intemally by
the shuttle spool in the multi-function block. PCORis
available with this control,

With the 51 control, energlzing the solenoid causes
the malor 1o shift to maxdmum displacement. When
the solencéd is not energlzed, the motor is held at
mindmsm displacemant.

10
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Functional Description (Continued)

Hydraulic Proporional Control [Type HE)

The HZ controd consists of a cover plate mounted
directly on the end cap. A ball type shutlle vaka
provides Intermal servo pressure supply to the control
vahm in the end cap. PCDR s not availabla with the
HZ control.

Feadback springs (single spring for 0G0, 080 and
110) and a threshold spring are installed in the end

cap. The feedback springs and threshold spring
provide a force on the énd of the control spool. The
forca of the threshold spring is extemnally adjustable
with an adjusting screw. The feadback spring is
positionad betwean the control spocl and a fesdback
lug atiached to the servo pision, The force of the
feedback spring increases as the motor's displace-
mient decreases.

Pilot ol pressure from an sxdarmal sourcs is appled to
the end of the control spool opposite the foedback
and threshold springs. An increase in pilol pressune
(above the threshold pressune and within the modu-
laking pressure range) will result in a decreasa in
miglor displacement, while a decrease in pilot pres-
sure will resull in an increase in motor displacement.

Fig. 10-17 - Serias 51 Motor with HZ
Control

T W
Fig. 10-19 - HZ Control Schematic

10-=7
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Functional Description (Continued)

Fig. 10-20 - Series 51 Motor with HS
Contral

l-'. s

Fig. 10-21 - HS Control Components

' e B
Earas 0

i

i = =r
Fig. 10-22 - HS, H1*H2, and K1+K2 Control
Schematlc

Hydraulic Proportional Control (Type HS)

The HS control consists of a cover plate (with a
hydraulic port) mounted on the multi-funcion block.
Servo pressure may be supplied from an exdemal
source of intermally by the shuttle spoal in the multi-
function block, PCOR is available with this control,

The function of the HS control s identical to the
function of the HZ control,

10-8



Functional Dascription (Continued)

Hydraulle Proportional Control with
Electric Override (Types H1+*H2 and K1+K2)

The function of the H1-H2 and K1+K2 controls |s
gimilar to the funciion of the HS conbrod, A 12 or 24
VDO solenold wahe ks installed between the exdernal
pilol pressure source and the control spoal,

With tha H1=H2 contrals, energizing the solencld
allows the conirol to function as an HS control, When
the scbanaid is not enargized, pilol pressuns is blocked
and theand of the contral spoolis drained to the motor
case, causing the mator to shiftto maximuem dsplace-
rrent,

¥ilith the Ki=K2 controls, enengizing the solinoid
blocks pilot pressung and dradns the end of the contral
gpool to the molor case, causing the molor to shift o
migcdmurn displacament. When the solenaid s not
energized, the control functions as an HS controd,

Fig. 10-23 - Series 51 Motor with H1+H2
Control

Fig. 10-24 - Series 51 Motor with K1+K2
Control

Fig. 10-25 - H1*H2 and K1+K2 Control
Components

10-9
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Fig. 10-26 - Serles 51 Motor with HP
Control

[Ri=main]

Fig. 10-27 - HP Control Components

il

T

B
r.1T"
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Fig. 10-28 - HP Control Schematic

—
BN
Fregs,

Inbernad

Two Line Hydraulic Proportional Control
(Typea HP)

This control consists of a valve block with two (2)
hydraulic ports mounted on the multi-function block.
The valve block incorporates a shuitle spool and a
pilot piston with centering springs. A pin transmits
force from the pilot plston to the contral spool In the
end cap. Feedback springs (single spring for 060,
0E0, and 110) and a threshold spring are installed in
theand cap, These springs function similar to tha HS
control, Servo pressure may be supplied from an
external source or internally by the shultle spool in the
multi-function block. PCOR = available with this
control.

Two pilod pressunes are provided 1o the conbral. The
shuttle spool diracts the higher pilol pressure to the
end of the pllot plston opposite the feedback spring,
and the lower pressure lothe opposite side of the pilod
piston, The rod fransmits a force, propoerional fo the
difference of the pilot pressures, to the control spoal.

An increase in the difference batween the pilol pres-
sures will resultin a decrease in molor displacement,
while a decreass will result in an increase in displace-
e,

14
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Functional Description (Continued)

Two Line Hydraulic Proportional Contral
for “Dual-Path” Vehicles (Typa HC)

TheHC control operatesin a similarmannerio the HP
confrol, howewver the HC conlrol is oplimized for use
in *dualk-path” drive vehicles. This control congists of
a valve block with two (2) hydraulic ports mounted on
the end cap. Tha vahwe biock incorporales a shulthe
spool and a pilol piston with centering springs. A pin
trangrmils force from the pllot piston to the condrol
spool in the end cap.

A bleed valve is provided 1o eliminale any air which
milght becoma trapped in the pilot piston od passages.

Feeadback springs are Installed in the end cap. Servo
pressure |s supplied intermally by a ball type shultle
wahva In the control housing. PCOR is nol available

Two pilot pressures are provided to the control. Thié
shuttle spood directs the higher pilel pressure to the
end of the pilot piston opposite the feedback springs,
and the lower pressure to the cpposite side of the pilot
piston. The pén trangmits a force, propodional 1o the
difference of the pilot pressures, 1o the control spoal.

An incregss in the differenca betwaan the pilot pres-
gires will result in a decreass in molor displacamant,
while a decrease will result inan increase in displace-
ment. The feedback springs in the end cap heve
differing spring rates and operate in parallel (060,
080, and 110) or sedes (160 or 250) to provide a Enear
relationship between motor displacemant and pilol
prossurns diffenential.

Fig. 10-29 - Series 51 Motor with HC
Control

.1

BH00e 11

—
A

B: ]

= X

Fig. 10-31 - HC Control Schematic

10=-11
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Fig. 10-32 - Series 51 Motor with EP Gontrol
(EQ Similar)

: 000
Fig. 10-34 - EP and EQ Control Schematic

Electrohydraulic Proportional Control
(Types EP and EQ)

This control consists of a valve block and PCP (Pres-
sure Conlrol Pilot) valve mounted on the multi-func-
ticn Block. The valve block incorporates a pilot piston
with centering springs. A pin ransmits force from the
pilot piston to the control spool in the end cap.
Feadback (single spring for 060, 080, and
110} and a threshold spring are installed in the end
cap. These springs function similar 1o the HS control.,
Servo pressure may be supplied from an extemal
sounce or internally by the shutthe spool in th mult-
function block. PCOR is available with this contral,

An exdemal pliot pressure source Is connected ta the
indet of the PCP valve, which produces differential
pilol pressures proportional to the current through it.
These pressuras are applied to the pllot plston. The
operation of this control is similar to that of the HP
Control, with the motor displacament being propor-
tional to the current through the PCP valve,

An increase in current (above the threshold current)
will resull in a decrease in motor displacement, while
8 decrease will rosultin an increass in displacement.

16
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Functional Description (Continued)

Multi-function Block Components

The Multi-function Vahe Block includes a shutle
valve which provides intemally supplied servo pres-
gure, and an optional Pressure Compensator Over-
Ride (PCOR) function with optional brake pressure
dafaat,

Servo Pressure Supply

For intemal supply, the multi-funciion block incorpo-
rabes & shuttle spool with inbennal check ball valve that
roibes odl frm the makn Circuit ports of the motor lothe
conitral valve in the end cap. “High side™ pressurs is
providied lo the senio control valve in the end cap.

For external supply, the connection betwaon the
shuttle spool and the sareo conlrod valve is blocked in
the end cap. The external pressura supply o the
sarvo conrol valve connects to a pont (“MS™) on the
and cap.

Pressure Compensator Over-Ride (PCOR)

Thie Pressure Compeansator Over-Ride (PCOR) sys-
tem includes a spoal vahie located in the PCOR block
which is attached 1o the multi-unction block. This
gystem increases the motor displacement at system
pressuras above the PCOR valve soetting. (Pressurs
Compansator Over-Ride is not available with the N2
and HZ controls, or the PG regulakor.)

For bi-directional FCOR operafion, the shutthe vale
ir the muli-function block routes system high poes-
sure to the PCOR spool valve. For single direction
PCOR apearaticn, the PCOR spooslvalveis conneclad
to one (1) side of the closed loop through passages in
the multi-funclion block

When sysiem pressune exceeds the PCOR setting,
iha spool valve moves to connect the displacement
reducing end of the servo piston to the motor case,
and the displacement increasing and of the servo
piston to system pressure, This increases the motor
displacement, which reduces themalor outpul speed.
When the PCOR valve closes, conlrol of the servo
piston retums to the controll spool in the motor end
cap-

Fig. 10-36 - Multi-function Block with Servo
Pressure Supply Shuttle Spool

. ‘5".-& i

Fig. 10-37 - Multi-function Block with
Block and Spool Valve (K1+K2 Control
Shown)

10-13
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Functional Description (Continued)

Fig. 10-38 - Multi-function Block with PCOR
Defeat Spool Components

m\v\m mxm
N\
_ Eﬁm %:..: E‘H
—n | 4 % BE
=1H| E 7l
| f 5_? ; LA
—_—— LAl
N ereemrs Compansator Overrce

Fig. 10-39 - PCOR and PCOR with Defeat

Schamatic

An optional “brake pressure defeal” spool may be
insiallad in the mulll-function block. When used with
the PCOR, this spool assures that the PCOR does
not cause the molor displacement to increase during
decaleration {which could causs pump overspeed),
Pressura from a source such as the pump servos or
an gxbernal valve, shifts the defeat spocl fo block the
high pressure supply to the PCOR vale from the
“deceleration” side of the cosed loop, Either bi-
directional or single direction PCOR operation can be
spocified when PCOR defeat is installed.

PCOR Brake Pressure Defeat Operation

Rotation High pressure | Conbrol pressure
port on port
CW A ¥B
oW B XA

18
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Functional Description (Continued)

Pressure Compensator Regulator (Type
PC)

In this regulator, the Pressure Compensator sysiam
in the muli-function block assembly controls the
mador displacement. Al system pressunes balow the
compensator setting, the servo piston is maintained
irs b rriinimum motor displacement position, When
syslem pressure exceeds the POR sedting, hydraullc
pressure acts on the servo piston to increase the
motor dispiacameant.

With the Pressure Compensalor regulalor, an in-
mhwmum:mmtmﬂm pras-
gure ) will result in an Increase In motor displacemant
and output torque, and 8 dacreasa in motor shaft

Fig. 10-40 - Series 51 Motor with PC
Regulator

Fig. 10-41 - PC Regulator Components

AT L

i 5“ v ¥ o =
\ J1

S -

of -

Fig. 10-42 - PC Regulator Schematic
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G BaNross

Technical Specifications and Data - Variable Displacement Motors

Design

Hydraulic Fluid

Pislon molor with varlable displacament, bent axis
oonestnction,

Reder to Sauer-Sundstrand publication BLN-888T or
897581,

Type of Mounting Temperature "
SAE four (4) bolt lange — SAE Flange & min = =40 {-40°F ), intermilbent, cold stan

Configuration.
Twao {2) bolt Bange — Caniidge Motor Conliguration.
Pipe Connections

Main pressure pors:  SAE flange

1 rciminad
i max

= 104" [220°F), continuous
= 115°C [240°F), intarmittant

il the hattest point, normally the casse drain e,
Hydrauic: Buld viscosily must be as shown balow.

Ramaining pors: SAE Cering thraad
Direction of Rotation Fluid Viscosity Limits
vmin = Smmts (42 SUS)  infermilent
Clockwise and counter-clackwise. Vmin = 6.4 mmYs (47 SUS)  min, continuous
Installation Position vmin = 13meds (TOSUS)  oplimum
wids & 110 mmts (510 SUS)  mao conlinuous
Installation position discrationary. The howsing must v max = 1600 mris (7400 SUS) inbarmitbent, cold start
always ba filled with hydraulic fluld. Fi
Hration
System Pressure Ra Iruput
Lo Accaptable contamination level: IS0 Code 1813 or
Manc: 450 bar (5960 pal) better, Raler i Sauer-Sundsirand publication
Min: 10 bar {145 psi) of BAT581
Case Pressurs
Mo, Continuous: 3 bar (44 pad)
intermatient (Cold star): 5 bar (T3 psd)
Frama Siza
Chmension 060 080 110 160 250
Displacement Franamum 't B0.0 B0.T 109.5 160.8 250.0
i 3068 482 BT 9.82 15,26
T o a0 6.1 1] o b 3 BT
in?® 073 0.64 1.34 1.98 305
[Coninuous speed | al max disp min® (rpm) | 3600 3100 2800 7500 2200
at imin disp i (rpam) 5600 000 4500 4000 400
Max, speed at max dep mirr” (rpm) | 4400 4000 3600 3200 | Zro0
at min disp mirr? {rpm) e i] 6250 5600 SO0 4250
Theoretical at max disp Nen 7 bar 0.95 1.28 1.75 2.56 158
lowrqua Bbl=in / 1000 psi 583 TEg 1067 15683 2428
& min disp Mm [ bar 0.16 0.8 0.35 0.51 0.80
fin /1000 psl | 117 156 Fall 313 486
[Max. continuous Q max Limin FE [ 250 308 402 850
Perwy gail J min 57 T B 108 145
Max. comor powar PROOrTHAT i KWW 335 403 452 G484 850
hp 450 540 B0 884 1140
Mass mament N kg = m? 00046 0.0071 0.0128 00234 0.0480
of lineriia Ied = 2 01082 0.1ga% 03037 0.5553 1, 1580
m kg FT) 3z [T 55 [T
{with controd N2) it B2 T 7 123 180

10= 16
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Gauge Installation

Various pressure gauge readings can be a great Snubbers are recommended to protect pressure
assel in troubleshooting problams with the Seres 51 gauges. Frequent gauge calibration is necessary 1o
molor or suppod syslem. inswne AcCUracy.

Fig. 30-1 - Gauge Ports, Motor with N2 Control

Right Siche View Wiew in Direction “X*




Gauge Installation (Continued)

Fig. 30-4 - Gauge Ports, Motor with HP Control

E i ]
5D
Elug_-lln'l'nrm:'unn
System 600 bar or 10,000 psi Gauge Mator 60 bar or 1000 psi Gauge
M1 | Pressure ME | Charge
Port “A" M6 — 18 O-Ring Fitting Prossis 811G — 18 O-Ring Filting
Syslem 600 bar or 10,000 psi Gauge M7 | Control 60 bar or 1000 psi Gauge
M2 | Pressure ME |TestPort  |9ME — 18 O-Ring Fitting
Port"8"  |916 — 18 O-Ring Filting L1 |Case 60 bar or 1000 psi Gauge
Semve qmurmu.nmmmuw L2 |Pressure  |0B0, 080, 110:
M3 | Pressure 1=1/16 — 12 O-Ring Fitting
{Min. Angle) |8/16 — 18 O-Ring Fitting 160, 250
Sarvo 500 bar or 10,000 psi Gauge 1-5/16 — 12 O-Ring Fitting
[M4 | Presgure X1 | Control | €0 bar or 1000 psi Gauge
(Mot Angle}(916 — 18 D-Ring Fitfing X2 |Pressure |96 = 18 O-Ring Fitting
Sarvo 00 bar or 10,000 psi Gauge X3
M5 | Supphy aMé — 18 O-Ring Ftting or XA | Dafeal B0 bar or 1000 psl Gauge
EMEHF'I'HHH Tee into Control Pressure Line B |Pressure  |Tee into Defeal Pressure
Line(s)
-2



Start-Up Procedure and Maintenance

Start-Up Precautions
Claanliness

Ensure that all system components, including fittings,
pipes, and hoses, are complelely clean. If cloths are
used for cleaning components, they mus! be made of
lint-free materialks.

Follow the guidelines presented in Saver-Sundstrand
BLMN-0B87 or B9T581 for required fluid
cleanliness levels al machine start-up.

Reservelr and Fluid Level

The reservoir should be designed 1o accommaodate
macdmurn volume changes during all system operat-
ing modes, and to promote de-aeration of the flukd as
it passes through the tank, The reservoircutlet (charge
pump inlet) and the reservoir inlet (fluid return) must
always be below the normal fluld level. A sight glass
s the praferred method for checking fluid level,

The reservolr indst {fluid retum) should be positioned
so that flow to the reservoir is directed into the interior
of the reservolr for maximum dwell and efficient de-
aeration. A baffla {or bafes) between the resenvoir
inlet and outlet ports will promote de-aeration and
reduce surging of the fluid.

Mo funnel-shaped eddying at the reservolr cutiel
{mmm}ﬂmﬁmdimﬂm
reservoir inlet (fluid retum) is permitted.

Start-Up Procedure

The following start-up procedure should always be
followed when starting-up a new Seres 51 installa-

thon or when restarting an installation in which aither
mmpwmhnh&mmtmﬂu

Pk

Prior to installing the motor, inspect the unit for
dmmmmmaﬂmmm
certain all systorn components (resenvolr, hoges,
mmmmﬂw.mymmw
ey filliing with Thusd.

Fill the resanvoir with recommandad hydraulic fluid,
which should be passed through & 10 micron (nomi-
nal, no bypass) filter prior 1o entering the reservolr.
Thie use of contaminated fluid will cause damage 1o
the components, which may result in unexpected
wehicla/machine movement,

The inket ling leading from the resennolr fo the pump
must be filled prior 1o start up. Check inlet lina for

properly fightened fittings and make sure it is free of
restrictions and air eaks,

Be certain to fill the pump and motor housing with
clean hydraulic fluld prior to start up. Fill the
housing by pouring filtered oil into the upper case
drain port.

Instadl & O bo 60 bar or 0 1o 1000 psi pressure gauge
in the charge pressure gauge port to monitor the
charge pressure during start-up.

The extemal control input signal should be discon-
nechied a1 tha pump control during initial start-up. This
will allow the pump to remain in its neutral position.

=Jog" or slowly rotate prime mover until charge pres-
gure stans to rise. Start the prime mover and run at
the lowest possible RPM until charge pressure is
established, Excess air may be bled from the high
pressure ines through the high pressune gauge pors.

Onoecharge pressure s established, Increase speed
o normal operating RPM. Mote the change pressure.
if charge pressura s incomect, shut down and deler-
mine causs for iImproper présauna.

Shut down prime mover and connect external control
input signal. Start prime mover, checking 1o ba
mﬂwmmuﬂhmﬂLWWﬁmﬁ
mtmm.mmmmmw
pevierse maching aperation,

Charge pressung should be maintained during for-
ward or reverse operation, Continue to cycle slowly
batween forward and reverse for at least five (5)
FriinLbes.

St down prime mover, remove gauges, and plug
ports. Check reservolr level and add fluid if necas-
Sary.

Thi transmission is now ready for operation.

J0-3



Start-Up Procedure and Maintenance (Continued)

Maintenance
Cleanliness

The resarvoir breather air fiter (if equipped) must be
keptchean. Claan the area around the filler cap before
opening the reservoir, The hydraulic flukd should be
fiered bofore it enters the resenoir,

Follow the guidelines presented in Sauer-Sundstrand
publication BLN-988T or 697581 for required fluid
cieanliness kevels during machine operation.

Hydrautic fluids used with Saver-Sundstrand prod-
ucts should be carefully selected with assistance
Mamhhwrw.ﬂmmmm
presented in Saver-Sundstrand publication BLN-S8R7

Checking for Leaks

Mmmmmtrmmmm
intarvals. Tighten any leaking connections while the
system is not under pressure. Replace any defective
seals and gaskels,

Check hydraulic hoses for damage or aging. When
installing replacements, be certain that the hoses are
clean and connected properly.

Checking the Fluid Lovel

Check the resarvoir daily for proper flukd lewsl, th
presence of water (noted by a cloudy or millky appear-
ance, of frée water in bottom of resenvoir), and rancid
fluid edor (indicating excessive heat),

Changing the Fluld and Filter

Toinsure optimum service life on Serles 51 products,
regular maintenance of the fluid and filter must be
performed, ’

Thes fluid and filler must be changed per the vahicle/
maching manufacturer's recommendations, In the
absence of such recommendations, the Tollowing
intervals may be used:

* System with a sealed type reservoir - 2000 hrs.
* Syslem with a breathing type reservoir - 500 hrs.

It may be necessary to change the fluid more fre-
quently if the fluid bacomes contaminated with for-
elgn matter (dint, water, grease, atc.) or if the fluid has
MWMMMMMMMnM
maxmum recommended. Never reuse fluld,

The filter should be changed when tha fluld,
orwhenever the filker indicator shows that it is necas-
sary lo change thi filler.




~WARNING
The inllbwl-mﬁ prmd‘utﬂ ‘may require the ve-
hicle/machine to be disabled (wheels ralsed off

tfumm.mmp:uqndhmnmd. atc.)

Charge Pressure Relief Vailve Adjustmeont

An appropriate combination of pump and motor charge
prassuns setlings should be maintained bo inswne the
propar funclion of the loop fushing circuit. Correct
charge pressura must be maintained under all
conditions of operation to maintain pump control
performance in closed loop systems.

To measure motor charge pressure, install a0 o 80
baror 0 to 500 psi pressure gauge inthe motor charge
pressure gauge port. Install a gauge to measune case
pressure. Operate the system with the prime mower
al normal operating speed and the purmp at half
giroke (forward or reversa) when measuring mobor
charge pressure.

In most applicathons, the motor charge relief valea is
set 2 1o 4 bar (20 1o 58 psi) below the setting of the
purnp chargs relied valve (measwred with the purmp in
itz “neutral® or zerc-angle position). This setting as-
gumas a rasansaoir tiempanature of 50F C (1227 F ), and
Is referenced io case prassura,

Series 51 molors are eguippead with anexiamal screw
adjustable charge pressure relief wahve, Toadjustthe
charge pressure, loosen the lock nut (with a 1-1/16"
hax wrench) and turn the adjustment plug with a large
scrawdriver, Clockwise rolation of the plug increases
the selting, and counter-clockwise rolation decreases
the satting (at & rate of approximately 3.4 bar [50 psi]
pertum). Thabeck nutshould ba torquedio 52 Nm(38

ftibs ).

Onoe the desired charge pressure setfing Is achieved,
remove the gauges and reinstall tha port plugs.

] ';3..-. K
Fig. 30-6 - Adjusting Charge Pressure
Ralief Valve

Fig. 30-7 - Tighten Charge Pressure Ralief
Valve Lock Mut
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Flg 30-8 - Loosan Minimum Dtnpdnnamnt
Limiter Lock Nut

Fig. 30-9 - Rotate Minimum Displacement
Adjusting Screw

Minimum Displacement Limiter Adjustment

Approximate Change n
Minimurm Displacement
Per Revolution

Siza of Adjusting Screw

060 1.5 co/Rev (09 inVRav)
0ao 2.1 exfRev 13 ind/Rav)
110 3.1 ce/Rev (19 in3Rav)
180 4.0 co/Rev (.24 in3Rav)
250 6.2 co/Rev (.38 indRav)

Screw Size
and Langth
mim (in)

Min. Displacemant
Framae Range
Size ce/Rev (InfRev)

060 | 121029 (7316 1.77)
30 to 40 (1,83 to 2.44)
DB0 | 1610 35 (06 10 2.14)
36 to 54 (2.20 to 3.20)
110 | 221046 (1.34to 2.81)
47 to 74 (2.87 10 4.52)

M10:B5 (2.56)
M10:80 (3.15)

M1080 {3.15)
MA2:70 (2.76)
M12x80 (3.16)

MA0wB5 (2.56) |

160 | 321672 (1.95 o 4.30)
73 to 107 (4.45 to 6.53)

M12x75 (2.95)
M12:80 (3.54)

250 | 501090 (3.05 10 5.48) | M12x75 (2.95)
91 1o 130 (5.55 0 7.93) | M12x80 (3.54)
131 to 167 (7.99 to 10.18)| M12x100 (3.94)

The minkmum displacamant ls aal at the factony, and
the adjustment screw is covered with a lamper-

m:lslmt-:m
HIE h E- -i..v-- [l g

mmmj dumhmmm
mant limiters to avold undesirable spead

ﬁmﬁmhﬁhmmﬁmﬁt
after every adjustment o prevent an unex-
pected change In operating conditions and to
Lpreventextemellsakags during unit speration.
MOTE: Changes in motor displacement can be de-
tected by providing a constant fow of fluid to
the motor, while maintaining the motor at
minkmum displacement and monitoring the
medor output shalt speed. An increase in
displacement will resultin a decrease in shaft
speed, while a decreases in displacement will
result in an Increass in shaft spead.

To adjust the minimum displacemant, first remaove
and discard the cap covenng the adjusting screw.
Uzing @ 17 rmm hex wrench for 080 and 080 frame
size molors or & 19 mm hex wrench fior 110 through
250 frame size molors, loosan the lock nut retalning
the minkmum displacamant Bmiar adjusting scraw,

Using a 5 mm internal hax wrench for 060 and 030
frarme size molors or & 6 mm inbemal hex weench for
110 through 250 frame size motors, rotate the adjust-
ing screw to limit the minimum displacement of the
mokor,

Rotating the adjusting screw clockwise will increasa
the minimum displacement of the: metor, while rotat-
ing the adjusting screw counter-clockwise will de-
craase (he minimum displacemant.

For each full revolution, of the adjusting screw, the
displacement will change according o the accompa-
nying chart.

Diffarant minimum displacements may requine differ-
ent langth adjusting screws. The vanious kengths ans
shown in the accompanying chart.

After astablishing the desirad manimam @splaceament
setting, tighten tha leck nut on the adjusting screw 1o
&1 M (38 f=lbsl) for 060 and 080 frame size mobors
of B8 Nm (63 M=bsf) for 110 through 250 frame size
mators. Install a new tamper-resistant cap on the
adjusling sohew,




Component Adjustment (Continued)

Maximum Displacement Limiter

Adjustment

The maximum displacement of the Serles 51 molors
mhaHnﬂldhj'imﬂinghﬂmmﬁmamﬁﬁn
piston, and the resulting movement of the vahe
segment. A displacement stop screw is installed on
the setting plston {under the minimurn angle servo
W}hllnﬁﬂﬁﬁﬂtaﬂfmpﬁhﬁ.

Spacers may be installed on the displacement stop
mhﬁﬂﬂﬂrﬂﬂmk&.ﬁ.}mwﬂﬂmﬂfw

the motor, while maintaining the motor at
Fnacdmum and monfloring the
motor output shaft speed. An increase in Caover Screws

Fig. 30-40 - Remove Minimum Angle

duphnmmﬂwilruurthnmmtlnahah
:paad.idllﬂﬂdaﬁummmplﬂmﬂmﬂ

resull in an increase in shaft speed. Approximate Change in

Frama Maximum Displacement
Tuﬂmmmwl.ﬂrﬂm Sire with Change in Spacer Thickness
e screws retaining the minimurn anghs Seno cover ecimm (in'.1 in)

iothe wmmmammwmﬂmm,

080, 110, and 160 units), or 8 10 mm intemal hex 060 0.98 (.15)
wrench (250 units). Remove the minimum angle oal 1.14 (.18)
mwamw.mmwm 110 1.48 (23)
HﬂiﬂrwﬂhmﬁmmmM:m 'E'I:' .L.Ea{lm

Installing & thicker spacer on the end of the salting 250 263 (A1)
piston will reduce the maximum disptacemant of the
molor. Instafing a thinner spacer will increase the
maximum displacement. The displacement will
change according to the accompanying chart.

Torque the displacement fimitar screw to 54 Nm (40
fi=lbaf).

Install the minimum angle servo cover and its O-rings.
1mmﬂmmmmammmmﬂm{53
ft=lbsf) for 0G0, 080, 110, and 160 motors, or 110 Nm
(81 firlbsf) for 250 motors.

:";_I' ;-. o, | ¥

Fig. 30-41 - Torque Maximum Displacement
Limiter Screw




Component Adjustment (Contin ued)

Fig. 30-13 - Electrohydraulic 2-Position
Control, Types E1-E2 and F1+F2

Fig. 30-14 - Electric 2-Position Control,
Type 31

Displacemeant Control Adjustments

NOTE: A change in molor displacement can be de-
lecled by providing a constant flow of fluld to
the motor and monitoring the motor culput
shaft spoed while adjusting the control. An
increase in displacement will result in a de-
craass in shaft apesd, while a decrease in
displacermnent will result in an increase in shaf
spaad.

Hydraulle 2-Position Control (Typa H2)
Mo adjustments are provided for the M2 control,

A minimum of 25 bar (380 psi) servo pressure s
required to change the motor displacemant with the
mator shaft turning. A minimum of 70 bar (1015 pei)
SOMVO pressure is required to change the maler dis-
platament with the motor shaft locked,

Electrohydraulic 2-Position Control (Types E1-E2
and F1-F2) and Electric 2-Position Control (Type
81)

These controls do not require adjustmant.

| Snccap{opposite "'H ﬂ-'.:.i.a..:'---

Pilot pressurs for the E1sE2 ar FhFEahuh-l::anh—
nold valve s intermally supplied. YWhen the solenold ks
enengized, molor charge pressure should be present
ol best ports MT and MB. When the solenoid is not
energized, test port M3 should drop 1o Case pressune,

The 51 confrol utilizes a direct acting solencid 1o
operate the control valve spool in the end cap.

Srvo pressure supply oil i usually provided inber-
nally from the main system ports of the molor, If
axtemal servo pressune supply s utilized, a minimum
of 25 bar (360 psi) is required 1o change the motor
displacement with the motor shaft luming, and a
mindmurn of 70 bar (1015 psi) is required with the
modor shaft locked.

30



Component Adjustment (Continued)

Hydraulic Proportional Control (Types HZ, HS,
H1-H2, and K1+K2)

Thie control start prassure for these conlrals may be
adjuested with the adjusling screw on the end cap
{opposite the control block). Gontrel start s that pilat
pressure at which the motor displacement starts to
decraass,

Ta check the control start setting, install a gauge o
manifor the pilkol pressure [connect o port MT or lee
Ity the plot line connecled to port X1), and the
réndmum angle servo prassune (port M3). If adjusting
an H1 or H2 controd, the averride solancld must ba
energized. If adjusting a K1 or K2 control, the sole-
naid must not be enenglzed,

HOTE: The pikot signal may be delermingd by prirme
meovar speed, other shaft speads, or other
control pressures, dapending uvpon the de-
sign of the vehicle [ machine control cinguit,

Incraass the pllot signal ko the required conbrol star
pressure, An increass in minimum angle servo pres-
sure will be noted as tha motor displacement starts 1o
dacreasa

To adjust the contiol star pressuns, loosen th lock
nut using a 10 mm hex wrench and turn the adjusting
screw with a 4 mm internal hex wrench. Tuming the
screw clockwise increases the control start pressune.
Torque the lock nut o 9 Nm (6.6 fi-lbsf) after adjust-
ing.

For the H1*HZ controls, the pilol signal pressura
supplied to port X1 should also be present at test port
M7 when the solencid is energized. When the sole-
noidis nol enengized, test port M7 should drop o case
pressune.

For the K12 controls, the pilol signal presswe
supplied to port X1 should also be present at test port
M7 when the solanoid i$ not enargized. When the
solenckd 3 enenglzed, test port M7 should drop to
COSE pressurng,

Shut down the prime mover. Remova the gauges and
install the gauge por plugs. Relum the purmp and
mobor controls o thedr normal operation.

Servo pressure supply oil is usually provided inter-
nally from the main system ports of the motor. If
exfmal servo pressure supply is ulilzed, a minimum
of 25 bar (360 psi) Is required to change the motor
disptacament with the motor shaft uming, and a
ranamum of 70 bar (1015 psi) B required with the
rrctor shalt locked.

R
5 -« Hydraulic Proportional Control,

Fig. 30-1
Type HZ

ey L]

Flg. 30-17 - Hydraullc Proportional Control
with Electric Override, Type H1+H2 (K1+K2
Similar)

Fig. 30-18 - Adjusting Control Threshold,

Typas HS, HZ, H1-H2, and K1-K2
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Fig. 30-19 - Two Line Hydraulic
Proportional Control, Type HP

(Type HPF)

Two Line Hydraulic Proportional Control
(Type HP)

The differential control start pressuse for this contral
may be adjusted with the adjusting screw on the end
cap (opposite the control block). Control start is that
differential piot pressure al which the motor displace-
mant stans o decreasa,

To check the control start setting, install gauges to
monitor the pilot pressures (lee into the pilat lines
connecled to ports X1 and X2), and the minfmurm
anghe sarvo pressune (port M3),

NOTE: The pilot signals may be datarmined by prime
mover speed, other shaft speeds, or other
contred pressures, depending upon the de-
sign of the vehicle / maching control circult,

Increase the pliol signal differential to the required
conftrol start pressure. An increass in minimem angle
B8N0 pressure will be nobed as the molor displace-
ment starts lo decreasa.

The differential control start pressure should be the
gaime no mdther which plisd pressure ks higher, Differ-
&nces in control operation whan the pilot pressure
differential is reversad indicate a problem with the
shuttle spaol in the contral block,

To adjust the control stan differential pressure, loosen
the lock nut using @ 10 mm hex wrench and tum the
adjusting screw with a 4 mm internal hax wranch,
Tuming the screw clockwise increases the control
start pressure. Torque the lock nutio 9 Mm (8.8 fislbsf)
after adjusting,

Shut down the prime mover. Remove the gauges and
install the gauge port plugs. Retumn the pump and
modor controls to their normal operation.

Servo pressure supply oll ks usually provided inter-
nally from the main system pors of the mator. If
exdemal seérvo prassure supply is utilized, a minimum
of 25 bar (360 psi) is required to change the molor
displacement with the molor shaft tuming, and a
minimum of 70 bar (1015 psi) is required with the
moator shaft locked.
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Component Adjustment (Continued)

Two Line Hydraulle Proportional Control
for “Dual Path™ Vahicles (Type HC)

The differential control siart pressure for this contred
may be adjusted with the adjusting screw on the
contrel housing. Control start is that differential pilot
pressure ol which the molor displacement starts to
decrease,

To check the conkrol start setling, Install gauges to
manitor the pliod pressures (lee inte the pilot lines
connecled to poms X1 and X2), and the minimum

anght servo pressure (port M3).

MOTE: The plkod signals may be determinad by primea
movar speed, other shalt speads, or other

control prassures, depending upon the de-
sign of tha vahicle ! machine conirol circuit.

increasze the pliot signal differentlal to the requined
controd start pressure. An increase in minkmum angla
servo prissune will be nobed as the malor displace-
rient Slars o decrbase,

Thea differantial control start pressure should be the
samd no matier which pilol pressune is higher, Differ-
encas in control operation whaen the pilet pressune
differential Is reversed indicate a problem with tha
shuttla spool in the contrad block.

To adjust the control star differential pressune, lnosen
the kock nut using a 10 mm hex wrench and lum the
adjusting screw with a 4 mm internal hex wrench.
Tumning the screw counter-clockwise (COVW) increasss
the control start pressure, Torque the kock nut to 9 Nm
(6.6 fi=lbsf) after adjusting.

Shiut dowens the primie mover. Remove the gauges and

install the gauge port plugs. Retum the pumg and
malor controls to their normal eperation.

Borvo prassune supply oil is provided internally from
the main system ports of the motor.

Fig. 30-21 - Two Line Hydraulic
Proportional Control, Type HG

4 e

: “siooeisd
Fig. 30-22 - Adjusting Control Threshold
(Type HC)
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Flg. 30-23 - Electrohydraulic Proportional
Control, Type EP (EQ Similar)

Flg. 30-24 - Adjusting Control Thresholc
(Type EP+EP)

Electrohydraulic Proportional Control
(Types EP and EQ)

The control start current for the EP and EQ controls
may be adjusted with the adjusting screw on the end
cap (opposite the control block). Control start is that
current supplied to the PCP (Pressure Control Pilat)
wailve at which the maotor displacement starts to de-
Crease,

To check the threshold setting, install instruments to
monior the PCP current, and the mindmum angle
servo pressure (port M3),

NOTE: The current supplied 1o the PCP may be
datermined by prime mover speed, other
shaft speeds, control pressures, orother elec-
trical signals, depending upon the design of
the vehiche ! machine control cireuit,

Increase the PCP cumment 1o the regquired control star
cument. An increase in minimum angle servo pras-
sure will be noted as the motor displacement starts to
decreass,

Toadjust the control start current, laosen the bock nut
using a 10 mm hex wrench and tum the adjusting
screw with a 4 mm internal hext wrench. Turmdng the
screw clockwise increases the control start current.
Torgue the lock nut to 8 Nm (6.6 ft=lbsf) after adjust-
Img.

PCP supply pressure oll is provided extemally, PGP
SUPplY prossure must be a minimum of 20 bar (280
psl) and no more than 70 bar (1015 psi).

Shut down the prime maover, Remaove the gauges and
install the gauge port plugs. Return the pumg and
mker conbrols to their normal oparation,

Servo pressune supply ol Is usually provided inter-
nally from the main systern ports of the motor. If
exlernal servo pressung supply is ulillzed, a minimum
of 25 bar (360 psi) is requirad 1o change the molor
displacernent with the molor shaft tuming, and a
minirmum of 70 bar (1015 psi) Is reguired with the
mobor shaft locked.




Component Adjustment (Continued)

Pressure Compensator Over-Ride (PCOR)
and Pressure Compensator Regulator
{Type PC) Adjustment

The PCOR or PC regulator vahse selfing may be
adjusted with the adjusting screw on the PCOR/PC
vabee black attached to the maiti-function block. The
regulater start presswe ks thal syslem pressure at
which the PCOR or PC regulator stars 1o increase
the mictor displacement,

In order fo measura the regulator start pressure
selling of the PCOR or the PC regulator, the maotor
autput shaft must b keaded to increase the system

working pressure. This can accomplished by apphy-
ing the vehicle's brakes or by loading the work func-

fion.

Sk AR
:A:: v ."._ '} '\-' I '_\-:.-' ..::'-"....'.r. 2
| |- .. -. :. o bedisablec alsn
% iy
L T -=|' :l_tl '--- .,'
|| jury t -_|| 'J*l t“?’l‘;ﬂ-u ':'Eu_.._:_

Install gauges to mnhnrwm pressure (connect
o ports M1 and M2), the minimum angle senvo
pressurd (port M3), and the maximum angle seno
prassure (port M4).

Start the prime mover and operate al normal spead.
Provide a signal o the pump contred o provide a
constant fiow of hydraulic uld 1o the motor. Provide
a signal o the motor contnol to maintain the metor at
s minimum displacement

Increase the loed on the motor to increase the sysiem
pressura to the required regulator star pressure. The
maxirmum angle servo pressure (M4) will increase
and the minimum displacement servo pressure (M3)
will decrease as the PCOR of PC ragulator operaies,
The sarvo pressures will equalize, and the macxinmum
angle servo pressure continue to increase, as the
motor displacement starts o increase,

During the transition from minimum o maximum
displacerment, an additional 10 bar (145 psl) increase
in Syslam pressure may be noted.

Once the motor is 8t maxdimum displacement, further
Increases in load will result in increasing system
pressura until the maximum system pressune (detar-
mined by the system relel vahee or pump pressure
limilar) is reachad.

Fig. 30-25 - F'i'.:f.':IR Btnd: on Multi-Function
Block (K1=K2 Contral Shown)

Fig. 30-26 - Pressure Compensator
Regulator (Type PC)

FH; 30-27 - System Pressure Gauge Ports
(Side Port End Cap)
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Component Adjustment (Continued)

Fig. 30-30 - PCORIPC Adjusting Screw Stop
Pin |

Aﬂmﬂwmmrﬂummhmﬂmﬂm-
Rmﬂhmfmlmmharmnzrlhﬂdﬂm
clreuit if so configured. The PCOR or PC regulator
must operate al the same start pressure ss noted
previously. Any noticeable differance in operation
Frmnaldehnsmﬂnwmmtaapmuammm
pressurea supply shutthe spool or brake pressung da-
feat spool in the multi-function block.

NOTE: Some motors may be configured for the
PCOR or PC regulator 1o function on only
oné (1) side of the closed leop. Refer to the
mndumnnﬂ:amﬂhrnamm.

n order for the PCOR or PC regulator 1o funclion

properly on motors equipped with a brake pressure

defeal spool, the defeat spool must be positionad
correclly, The controd pressure for the defeat spoal

Mdhaapﬂhdluﬂuamupfﬂunmmm‘xﬂj

88 ghown in the table to shift the defeat

spodl and permil PCOR or PC reguislon operation,

lhﬂmmmmmrmhhuknmdnfm
ports XA and XB is 50 bar (725 psi).

Pressure Compensator Override Defeat Operation

Rotation | High system Control
jpressure por pressung on port
cwW A xB
CCwW B WA

mmmﬁmmullmmhmuﬁmm
To adjust, loosen the locknut with a 1-1ME6" hax
wranch. Turn the adjusting screw with 8 lange sorew-
driver until the desired pressuve galling is asiab-
lishad. Clockwise rotation of the adjustment screw
ﬂimrﬂnﬂmmmmmmmnmﬁdapmﬂ-
mately 70 bar (1000 psi) per turn

.
R T T T e

Astoppinininialedinth shistingaceiwo
Mw of the valve

settings of 270 to 370 bar (3900 to 5350 psi), or
mm[.ﬂ-lh.jfﬂ'ﬂi‘h_ﬂlﬂf1ﬂ#ﬂ bar

Whila holding the adjusting from lurning, torgue
the lock nut to 52 Nm (38 fislbaf), Recheck the PCOR
or PC regulator satting.

Shut down the prime mover, Remove the gauges and
install the gauge port plugs. Retum the pump and
motor controls o their normal operation.
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Troubleshooting

Fault Diagrams * Closed Circult
Check Ol Level Check System Check Pump p| Check Prime Mover
in Resanvoir OK—® Ralief Vahe oK Inlet Pressure oK Speed
L AL Low Low OK
v o v ¥
Fill 1o Proper D“ﬁﬁl“ﬂ Inspect Inkel Filter Adjust
Lavel and Replace if
Adjust or Mecossary
Replace
Replaca Check System Check Change and
Transmissicn | ¥ OK| wiemal Leakage [® OK| Control Pressures
{Fvenip ans Motor) High Incorrect
¥ ¥
SYSTEM RESPONSE IS SLUGGISH | ope 2° Fiequired ey i v
Check Oil | Check Pump Inspect Shalt Inspect Shaft
e |OK P Airin E;uhmlﬂl-{—h v Iut-r- g |uu:+ phgnenon
RARREE! Loose Fitting Low Defective Defective
v y v y }
¥
| Fill 1o Proper Purge Aira Inspect Inlet Filter Repair or Align Shafis
Level Tighten and Replace if Replace
Fitlings MHecassany
EXCESSIVE NOISE AND/OR VIBRATION
Check Oil mel’ Inspect Heat |:‘.!wcl= Charge Chack Pumg Inlet
In Raserwir OK—¥ Exchanges OK—P Prassung OK—P Preszure
Low Defective Incorrect Low oK
¥ ¥ \ 4 A 4
Fill to Proper Claan, Repair Repair as Inspect Inlat Filter
Leawvel of Replace Required. and Replace if
Necessary
Replace Check System Check for Intermal Check System Rdlc1
Transmission OK | pressure *+ 0K System Leakage - m{l Pressura Sottings
paand Motor) High High Low
h 4
teduce Load o Inq:ajrmnnqul #udjust or Replace
Transmission mc1

SYSTEM OPERATING HOT
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Troubleshooting (Continued)

Fault-Logic Diagrams + Closed Circuit {Continued)

Check Charge Check Pump Interchange (&1 Raplaco
Pressure | OK—| Gantrol System |OK— wwm?mr OK—| Transmission
Decays in One Defective by <y
Direction (Forward Problem Changes
or Hmnra} Only Direction
\ 4
Inspect and Repair| Repair or Replace Repalr o Replace
Loop Flushing Appropriate Valve
Vaho :
MOTOR OPERATES NORMALLY IN ONE DIRECTION ONLY
Chieck Inlat Check Ouilat Motor at Incorract Repair or Raplace
Pressureat |OK | prossurant | OK—| (inimurm) Displacement| OK—P Motor
Motor Maotor |
I
Low High / Low Incorrect
Comect Systerm Correct System Chack Control Supply
Pressure and'or Repair
LOW MOTOR OUTPUT TORQUE Displacement Control
Chack 04 Chack Charge Check Pump
Levelin  |OK: Pressurs  |OK-| Output Flow [0 Check Maotor Displacemant
|__Aesanoir | | I IH:
Low Incorrect Improper Incorrect 0
¥ L i ¥
Fill to Proper m Repair Purnp Check and Repalr
Level Sysbem Control andfor Control Systém and
Purmp menit Ciontrols
(Pump and Mator)
Repalr or Replace
IMPROPER MOTOR OUTPUT SPEED S







Notes
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Exploded View of the Series 51 Variable Motor

The following information is for general paris identl-
ficathon ONLY. Refar to the applicable Senica Pars
List whan ordering service parts.

Base Unit

51vi60 RFiN
E1A2 ANE1 NNMN

050AA210322

Mame Plate (German Production)
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Exploded View of the Series 51 Variable Motor (Continued)

End Cap
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MIUTIAT-AD
T1B0-B
TiC2Cy
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Exploded View of the Series 51 Variable Motor (Continued)
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Exploded View of the Series 51 Variable Motor {Continued)

Controls

E1+E2«E5 / F1=F2 f HisH2 [ K1+#(2
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Exploded View of the Series 51 Variable Motor (Continued)
Controls (Continued)

b0 the indicated

550 ——
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B ~d -
e |
L '
1
| _ 1T
i {160, 250)
P . 510
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ha i S10T
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40-5 45



Exploded View of the Series 51 Variable Motor (Continued)

PC Regulator
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Exploded View of the Series 51 Variable Motor (Continued)

item

B000
Ba0
L3&
L0

LTa

K14
K16
K16
K18
EABN

KT

Description Crueantity
COMMON PARTS GROUP (SAE FI.HGI
O-RING
FLAMGE- SAE
SEAL- SHAFT
O-RING
SCREW- S0C HD

[ - - T -y

COMMON PARTS GROUP (CARTRIDGE)
SEAL- SHAFT

O-RING

COVER- SEAL

RING- RETAINING

= ok kb

MAXIMUM DISPLACEMENT
SPACER- MAX DISPL LMTR i
SCREW-S50C HD - MAX DISPLLMTR 1

END CAP-AXIAL {160-250)
END CAP-AXIAL, CODE &1 (160-250)
END CAP-SIDE, LOOP FL

END CAP-SIDE, LOOP FL, CODE 61
PLUG-STR THD HEX
PLUG-EXP

PLUG-MANDREL

SCREW-SET, FLAT PT

PLUG- SPECIAL

PLUG- STR THD HEX
SCREW-S0C HD
COVER-SERVO FISTOM
PLUG-STR THD HEX

O-RING

O-RING

O-RING

O-RING

PLUG-ST THD HEX
COVER-PORT

CONTROL SCREEN FILTER
AD.J PLUG ASSY-CHG RLF
SPRING-HELICAL COMP
GUIDE-SPRING (080 — 160)
GUIDE-SPRING (250)
SHUTTLE VALVE SPOOL
LOOP FLUSH SPOOL- DEFEAT
O-RING

SPRING-HELICAL COMPRESSION
POPPET-CHG RELIEF
NUT-HEX LOCK

PLUG- 5T THD HEX

ks el o ol wh P P B et s B R == RO e RO LD = e B RS RO R = =

ibem
SOON
JT0AE

EEEEEECERENAS

MOIE1EZ
MOF1F2

M1E1
M1E2

R L]
M2
M4
MG
M8

Description ~ Cuantity

CONTROL START SETTING
SPRING-HEL COMP- CONT START
SEAT-SPRING

SEAT-SPRING
SCREW-ADJUSTING

O-RING

NUT-ADJUSTING SCREW
HUT-LOCK

CONT START MIA (FOR 2 POS CONT)

GONTROL- ELHYD PRP, PACKARD
CONTROL- ELHYD PRP, M3
BUSHING-: VALVE ASSY

PCP ALVE, PACKARD COMM
PCP VALVE, MS CONM
HOUSING- CONTROL
SCREW- 30C HD

COVER

GASKET

SCREW. S0C HD

PISTOMN- SHUTTLE, DELTA P
SPRING- HEL COMPRESSION
FIM

O-RING

PLUMG-530C HD
PLUG-MANDREL

G-RING

O-RING |

CONTROL SCREEN FILTER
PLUG-50C HD
PLUG-PLASTIC

PLUG-5TR THD HEX

CONTROL- ELHYD 2 POS
CONTROL- ELHYD 2 POS, MAX ANG
BUSHING- VALVE ASSY

VALVE ASSY- SOLENOID, 12V
WALVE ASSY- SOLENGID, 24V
HOUSING-CONT, ELHYD, 2 POS (E)
HOUSING-CONT, ELHYD, 2 POS (F)
PLUG-EXP

SCREW-SOC HD

O-RING

PLUG-S5TR THD HEX

O-FNG

PLUG-5TR THD HEX

PLUG-5TR THD HEX

e e N E .t R

oy ek ok B e e e i ek el
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Exploded View of the Series 51 Variable Motor (Continued)

tem Detcription Quantity Ibams Description Cluantity
MOHC CONTROL- HYD PRPHL ZLN, DUAL PATH MOHS  CONTROL- HYD PRP, 1 LN
Fa2 BUSHEMNG- VALVE ASSY | F32 BUSHING-VALVE ASSY 1
MIHC  HOUSING- HYD PRPHL (LN, DUAL 1 M1HE  HOUSING- VALVE, HYD PRPRML 1LH 1
M0 SCREW-S0C HD 4 M0 SCREW-30C HD 4
M1 WASHER, FLAT (060, 080, 110) 4 M12 O-RING 1
K12 COVER 1 Mi4 PLUG-5TR THD HEX, 1
W14 GASKET i K18 PLUG-PLASTIC 1
[T MUT-SEAL LOCK 1 (=i PLUG-STR THD HEX 1
M8 SCREW-ZET, FL PT i
M20 GUIDE- SPRING 1 MOHZ  CONTROL- HYD PRP, 1 LN, CMPCT
M2 SPRING-HELICAL COMPRESSION 1 Fa2 BUSHING- VALVE ASSY 1
M2 FESTOMN- DELTA P 1 MIHZ HOUSING- VALVE, HYD PRP, 1 LM, CFT 1
M35 SEAT- SPRING 1 MO WVALVE ASSY- DBL CHECK 1
M2E PiM 1 M1 SCREW- SOC- DRILLED 1
M2 SCREW-S0C HD i M14 CONTROL BCREEN FILTER 2
M32 CONTROL SCREEM FILTER 2 M8 FLUG-STR THD HEX 2
M4 PLUG-50C HD 4 Mt8 PLUG-5TR THD HEX 3
Mais WALVE- BLEED |
k40 NUT=- SEAL LOCK 1 MOH1HZ CONTROL- HYD PRP, 1 LN, MAX ANG
[TET ] VALVE, SHUTTLE- DELTA P 1 MOK1/K2 CONTROL- HYD PRP, 1 LN, MIN ANG
M4B SEAT- BALL CHECK 1 Fi2 BUSHING-VALVE ASSY i
MAT BALL- SHUTTLE | M1H1 VALVE ASSY-SOLEMMD, 12V i
FAdE PLUG-STR THD HEX 1 MIHZ  VALVE ASSY-SOLENOID, 12V 1
M50 PLUG-5TR THD HEX i M0 HSG-CONT,ELHYD, 2 POS 1
M2 FLLMG-EXP B

MOHF  CONTROL- HYD PRPHL 2LN, WBLD Mid SCREW-50C HD 4
F32 BUSHING- VALVE ASSY 1 Mig O-RING 2
MIHP  HOUSING- HYD PRPSL (ZLN)W/BLD 1 M8 PLUG-STR THD HEX 1
[ 8] COVER 1 20 O-RING 1
M2 GASKET 1 22 PLUG-PLASTIC 1
Mi4 PISTON-SHUTTLE, DELTA P 1 M0 PLLMG-8TR THD, S0C HD |
Mg SPRIMG-HELICAL COMPRESSION 1
M18 PFIN 1 MON2 CON-HYD, 2 POS, IRECT
M24 O-RING 1 MiM2 COVER 1
M6 WALVE SHUTTLE,DELTA P 1 M10 PLUG 1
23 PLUG-SEALING 1 M1 SCREW- SET.FLT PT 3
W30 C-RING 2 M2 O=-RING 1
M32 FLUG-SEALING 1 Mi4 SCREW-30C 4
M34 PLUG-EXP & Mi6 GASKET 1
M38 SCREW-S0C HD i Mig PLUG 1
NBD FLUG-3TR THD HEX |

4B 40 -8



Exploded View of the Series 51 Variable Motor (Continued)

Itermi

MOPC
Faz2
Fi3
MIPC
10
M4
Mg
g
M20
M21

EE5ESEER

=35 SEEEEEESEREEAEES

K10
M4
M18
Mg

ERE

Daescription
REGULATOR- PRESS COMP
PLUG- VALVE BUSHING BORE
Q-RING
HOLSEING- VALVE
HOUESING- MULTI FURNGTION BLOCK
NUT-HEX LOCH
O-RING
SPRING-HELICAL COMPRESSION
SEAT-SPRING, PC
BUSHIMNG-VALVE
SPODL-PC VALVE
PLUG-STR THD HEX
PLUG-S0C HD
PLUG-STR THD HEX 1
PLUG-STR THD HEX
SCREW-SOLC
SPOOL, BI-DIRECTIONMAL CHECK
PLUG-STR THD HEX
BSCREW-SET.FLT PT
PLUG-EXP 1
PLUG-EXP
CONTROL SCREEM FILTER
PLUG-EXP

Quantity

f.h—l--l--ﬁ-nh.'l-n-lM-nhﬂ”ﬁ-dmsnjhﬁdnd“u_lu_t_u_L_L

O-RING

CONTROL- ELECTRIC 2 POS, DIRECT
BUSHING- VALVE AZSY
SOLENCID, 12V

ADAPTER PLATE- SOLENCID
SCREW-50C HD

O-RING

O-RiNG

PN

C-RING

PLUG-3TR THD HEX

- el e i e e

Descripion  GQuantity

HOA1E SVO PRS SPLY, PCOR, DFT

MIAT-  HOUSING-MULTI FUNCTION BLOCK

H1i1
Mid
M1
M8

NEEECEREEEERETR5TRE0EREE

HOUSING-VALVE

MUT-HEX LOCK

O-RING

SPRING-HELICAL COMPRESSION
SEAT-S5PRING, PCOR
BUSHING-VALVE
SPOOL-PCOR VALVE
PLUG-STR THD HEX

O-RING

PLUG=SCC HD (WPLOR)
PLUG-STR THD HEX (WO/PCOR)
PLUG-ETR THD HEX
PLUG-PLASTIC (WIDFT)
PLUG-STR THD HEX (WO/DFT)
SCREW-50C

SPOOL, B-DIRECTIONAL CHECK
PISTON

FLUG-5TR THD HEX
SCREW-SET,FLT PT
PLUG-EXP (360 - 110 OMLY)
PLUG-EXP (080 = 110 ONLY)
CONTROL SCREEN FILTER
PLUG-EXP

SCREW-50C HD

PLUG-EXP

PLUG-STR THD HEX (060-110)
PLUIG-STR THD HEX (160-250)
PLUG-STR THD,.SOC HD
SCREW-SET, FL PT

O-RING

PLUG, SPECIAL

PLUG-STR THD HEX
SCREW-SET

PLUG- S0OC (EXT SUPPLY)
ORIFICE, POOR DAMPING
ORIFICE, PCOR DAMPING

-

SERVO PRESS SPLY- NONE
5Y5 PRESS PROTECT- NONE
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Exploded View of the Series 51 Variable Motor (Continued)

tem Descripticn Cuantity itom Description Cluaniity
S00D-G CONTROL RAMP. HP, HS, H1H2, K1k b L MINIMUM DISPLACEMENT
510 GUIDE-SPRING (160-250) 1 bl SCREW- SET, FLT PT 1
S10D-G  CONT RAMP SPRING (060-110) 1 Y& MUT- HEX, SEAL LOCK 1
S100-G  CONT RAMP SPRING ASSY (160-250) 2 Y30 TAMPER RESISTANT CAP 1
320 GUIDE-SPRING i
5ra SEAT-SPRING 1 Z000 PRS COMP SET- NONE
5008 CONTROL RAMP-NONE i PCOR / PRESS COMP SETTING

210 ADJUSTER- THREADED 1
SMT  CONTROL RAMP- HC 220 PIN-STRAIGHT 1

510 GUIDE-SPRING

107 CONT RAMP SPRING

S1T CONT RAMP SPRING

Sa0 GUIDE-SPRING

530 HUT- ADJUSTING SCREW
O-RING
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Variable Displacement Motor (SAE Flange Configuration)
Fig. 50-1 - Minor Repairs

Minor Riepairs may be parformied, following hi proce-
dures in this section, without volding the unil war-
ranty. Although specific products are lllusiraled,
these procedures apply to all units in the Serles 51
family.

Ganeral

Cleantiness is a primary means of insuring satisfac-
tory transmission life, on sither new or repalred units.
Cleaning parts by using a solvent wash and air drying
is adequate, providing clean solvent lsused. As with
any precision gquipment, the intemal mechanism
and redated items must be kept free of forelgn male-
rials and chemicals.

Protect all axposed ssaling surfaces and opan cavi-
lies from damage and foreign material.

It is recommended that all gaskels and O-fings be
replaced. All gasket sealing surfaces mustbe deaned
prior to installing new gasket. Lightly lubricate all O-
rings with clean pelrolewm jelly priof 1o assembly.
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Minor Repair and Replacement - Variable Motor (Continued)

Shaft Seal (SAE Flange Ennﬂgumﬂnn}
Lip type shaft seals are used on the Series 51 molors,

Replacemaent of the shaft seal usually requires re-
moyal of the motor from the maching.

Remove the screws holding the flanga o the housing,
using a & mm intemsal hex wrench (060 and 080 units),
an 8 mm internal hex wranch (110 units), a 10 mm
internal hax wrench (160 units), or a 12 mm internal
hex wrench (250 units).

Remove the flanga fram the housing using a sultable
puller. Care must be taken 50 as 1o not damage the
hmuh‘rn-bm-auramm

'H.-

Fig. 50-2 - Remove  Fig. 50-3 - Remove. he®
Screws Holding Flange (SAE) ww Mﬁﬁlﬁ' the |
ETE?MHM“W mmhmd.dnm:mmmmm

thlhll't-l'rmﬂn housging. If the output shaft |

shaft and rollers could fall out of position,
fﬁulrlrunmnlﬂmmﬂuumm

Remove the old seal from the flange. Once removed,
the seal ks not reusable,

Inspect the flange and the new seal for any damage
ofF nicks,

Using an arbor press, press the new seal into the
flange. Be careful not lo damage seal.

: ! MOTE: The outside diameter of the seal may be

; $1000084 lightly coated with a sealant (such as Loclite
Fig. 50-4- Romova Fig. 50-5 - Now Seal High Performance Sealant #59231) prior to
Old Seal from Flange Installed in Flange installation. This will ald in preventing leaks
(SAE) (SAE) caused by damage to the seal bore in the
flangea.

Inspact tha sealing area on the shafl for rust, wear, or
contamination.




Install & new O-ring on tha flange. Prior 1o assemiby,
lubricate the flangs O-ring and the: 1D, of the seal with
pabrodewm jialhy,

Protict the seal lip from damage during instalkation by
wrapping the spling or key end of shaft with plastic
film, or by using a seal installation tool.

Assamble the flange and seal over the shaft and info
the housing bore. Install four (4) of the Nlangs screws,
and tighten tham evenly to pull the flange into posi-
tion. Take care o not damage the O-fing or seal lip
during instalkation.

Install tha flange screws and torgue avenly 1o 32 Nm
(24 fi=ibaf) for (B0 and 080 molors, B3 Mm (46 i)
for 410 mobors, 110 N (81 ftsibsf) for 160 motors,
and 174 Nmi (128 N-lbsl) for 250 motors.

Shaft Seal (Cartridge Configuration)

Lip type shaft seats ara used onthe Series 51 molors.
These seals can be replaced without major disas-
sambly of the unit. However, replacemant of tha shaft
geal requires removal of the motor from the wheel
drive orf track drive gearbox.

Remove the seal canmer retaining ring from the hous-
ing.

Carefully pull the seal cover out of the housing. Care
must be taken so as not to damaga the housing bore
of shaft,

Femove tha O-ring from the housing.

Remove the old seal from the carrier, Dnee removed,
the seal is not reusabls,

Inspect the camier and the new seal for any damage
or nicks.

Using an arbor press, preas the new seal into the
carfier. Be carsful not to damags saal,

MNOTE: The outside diameder of the seal may be
lightly coated with a sealant (such as Loctite
High Perlormance Sealant #58231) prior to
installation. This will aid In preventing leaks
caused by damage Lo the seal bore in the seal
CATM,

Inspect the sealing area on the shaft for rust, wear, or
contamination,

Ly F i l._: L
Fig. 50-6 - Instal Fig. 50-7 - Torque
Flange onto Housing Flange Screws (SAE)
[SAE)

A

Fig. 50-9 - Remove
Seal Carrier
(Cartridge)

Fig. 50-8 -
Carrier Retaining
Ring (Cartridge)

Fig. 50-10 - Seal

Fig. 50-11 - Seal
Carrier Removed Installed in Carriar
(Cartridge) {Cartridge)




Fig. 50-13 - Install

Fig. 50-12 - Install
Seal Carrier Carrier Retaining

(Cartridge) Ring (Cartridge)

Fig. 50-14 - Remove
Shuttle Valve Plugs  Valve Spool

Fig. 50-16 - Loop Flushing Shuttle Valve

Components

o L

Flg. 50-17 - Instail
Vaive Spool and Plugs and Springs
Washers '

Fig. 50-15 - Remave

Fig. 50-18 - Install

Install the carrier O-ring into the groove in the hous-
ing. Prior to assembly, lubricate the carriar O-ring and
the 1.D. of the seal with petroleum jedhy.

Protectthe seal lip from damage during installation by
wrapping the spline or key end of shaft with plastic
film, or by using a seal installation tool,

Assemble the carrier and seal over the shaft and inlo
n‘mhmnshgbum.Takacammnmdammaﬂwmﬂg
or seal lip during Installation,

Install the seal carmier retaining ring.

Loop Flushing Shuttle Valve (Option)

Using an 11/16* wranch, remove the hex plugs from
both sides of end cap,

Remova springs and Epring seat washers. Nobe the
orientation of the washers,

NOTE The 250 frane size molors use thicker spring
seal washeérs.

Remove flushing valve spool,

Inspact parts for damage or fiorelgn matarial,

Install flushing valve spool in end cap, then install the
spring seatwashaers (thick washers on 250 frame size
motors) on each end of the spool. The step on the
spring seal washers should face oul, toward the
SEFINgSs.

Install the spool springs and hex phugs. Torque the
plugs to 41 Nem (30 fi=lbsf).
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Minor Repair and Replacement - Variable Motor (Continued)

Charge Pressure Rellef Valve

Before removing the screw adjustable refief valve
plug, mark the plug, lock nut, and end cap to allow
maintaining the orginal adjustment when assem-
bling. Remove the screw adjustable charge rellef
valve plug by lnosening the lock nut (with a 1-1/16°
hex wrench), and unscrewing the plug with a lange
socrevwdriver,

Rerfnove the spring and refief valve poppel.

Inspect the poppet and mating seat in the end cap for
damage or foreign matedal,

Install the poppet and spring. Install the plug with its
lock nul, aligning thea marks mada at disassembly,
and ftorque the lock nut toe 52 Mo (38 ft-ibsl).

Check and adjust, If necessary, the charge pressure.

Minimum Mqhsmu Cover
Thoroughly clean exemal surfaces prior to removal
of cover,

Remave the four (4) screws retaining the cover tothe
end capwith an 8 mm vbemal oo wranch (060, DED,
110, and 160 units) or a 10 mm intemal hex wrench
(250 units). Remove the cover, Remove the O-rings
betwean tha cover and end cap,

Install new O-rings on the and cap and redaln with
petrobeum jelly. Install the cover onto the end cap and
install the sorews, Tongue the screws to T8 Nm (58
fi=lb=f) for 060, 080, or 110 units, or 110 Mm (81 fi-ibsf)
for 160 or 250 units,

Tha plug in the cover may be removed with a 716
hex wrench, Torgue this plug to 9 Nm (7 fi-ibsf).

|
Flg. 50-19 - Remove Fig. 50-20 - Remove
Charge Relief Valve Charge Relief Valve
Plug

Fig. 50-21 - Charge Relief Valve
Components

2
AR

Fig. 50-23 - Imt:II

Fig. 50-22 - Remove
Servo Cover Scraws  Servo Cowver




Cover Plate Screws Cover Plate

Fig. 50-26 - Remove Valve Sleeve Bore
Flug

I-‘iq. 50-27 - N2 Control Components

Fig. 50-28 - Torque
Cover Plate Screws Plug in End Cap

Fig. 50-25 - H-m

Hydraulic 2-Position Control (Type N2)

Theroughly elean external surfaces prior to removal
af covar plate,

Remove the four (4) screws retaining the cover plate
tothe end cap with an 8 mm intamal hex wrench (D60,
080, and 110 units) or a 10 mem internal hex wrench
(160 and 250 units). Remove the cover plate.

Remaove the solid plug from the valve sleeve bore in
the and cap. (An 8 mm threaded hole is provided in
the plug for a puller screw.) Remaove the O-ring from
the plug.

Remave the O-fings from the end cap.

Install new O-rings on the end cap and retain with
petrobawm jeily.

install & new C-ring on the solid plug and install the
solid plug into the end cap.

Install the cover plate onto the end cap and install the
screws. Torque the screws 1o 78 Nm (58 fislbaf) for
060, 080, or 110units, or o 110 Nm (81 fisibal) for 160
or 250 units,

Set scrows are installed in control orifica holes in the
end cap fo plug the valve sleove bore passages. To
gain access to the screw plugs, remove the ouler
plugs from the end cap with a 7/16% or 1116 hex
wrench. Remove the screw plugs with a 3 mm internal
hex wrench. When installing, lorque the screw plugs
e 4 Nen (35 in+ibsf). Torque the 516" outer plugs to
9 Nm (7 Nebsf), and the 816" ouler plugs to.37 Nm (27
ftelbsf). Refer to the "Control Orificas” lopic for addi-
tional information.

The special plug and seal washer on the end cap
opposite the control may be removed with a 13 mm
hex wranch. When installing, torque this plug to 20
Nrm (15 ftsibsf).

5



Electrohydraulic 2-Position Controls
(Types E1-E2 and F1+F2)

Thoroughly clean external surfaces prior to removing
thetr Comtrol.

The solencid may be removed from the vahe by
removing the nut with a 344" hex wrench, The
solencikd vahe may be remdved from the control
valva housing wilk @ 7/8° ot wrench.,

Remave the screws retaining the valve housing tothe
rvulli-funclion block with a 4 rm intemal hex wranch.
Remdose tha valve housing.

The plugs on the contrel housing may be removed
with an 11/16" hex wrench. When reinstalling, torque
the plugs 1o 37 Nm (27 fi-ibsf).

Install new O-rings onto tha vahve housing. Install the
vahse housing onto the muli-funclion biock, and
install the screws. Torque tha scraws o 6.4 Nm (4.7
f=lbsd).

When nstalling the sclencld valva inlo the valve
housing, the valve should be torqued 1o 20 Nm (15
fisibsf). When installing the solenoid onlo the valve,
torque the nut to 15 Mm (11 fi=lbsl. ).

Fig. 50-30 - Remove ~Fig. 50-31 - Remove
E1<E2 or F1+F2 Solenoid Valve
Control Solenoid

3 e

Fig. 50-32 - E1-E2 and F1+F2 Control
Components

Fig. 50-33 - Install E1-E2 or F1-F2 Control
Valve Housing

Fig. 50-35 - Install
Salencid

Fig. 50-34 - Install
Solenold Valve

50-7
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Fig. 50-36 - Remove ~ Fig. 50-37 - Remove
51 Control Screws  Adapter Plate and
Saolenoid

Electric 2-Position Controls (Type 51)

Thoroughly clean exdermal surfaces prior o remaoving
the: control.

Remaove the screws retaining the solenold and sole-
noid adapter plate to the mult-function block with a 4
mim internad hax wranch, Remove the solenoid and
the solencid adapler plate from the mull-function
block.

Remeove the solenoid pin from the multi-function
blocik,

Install new O-rings onlo the adapler plate and the
Solanocdd,

Install the solenold pin info the hole In the muli-
function block,

Install the adapter plate with O-rings onto the multi-
Tunction block.

Install the solenoid with O-ring onto the adapter plate.
Install the screws and torque to 6.4 Nm (4.7 fi-bsf).




Minor Repair and Replacement - Variable Motor (Continued)

Hydraulic Proportional Control (Type HZ)

Thoroughly clean exemal surfaces prior to removal
of conbral,

Rarne the four (4) screws retaining the valva hous-
ing to the end cap with an & mm internal hesx wrench
(DE0, 080, and 110 units) or @ 10 mm Intemal hex
wranch (180 and 250 unils). Remove the valve hous-
ing, Remove the O-rings between tha valvwe housing
and end cap, and the O-fing on the valve spool
sleave.

The plugs on the control housing may be removed

wilh @ /16" or 116" hecowranch. When rainstaling,
tevrgues thie 516" plug s o8 Nm (T fi-dbal), and tha B8
plugs to 37 Mm (27 fi-bsh)

The valve housing is equipped with filler screens In

the passages between the houging and the end cap.
Uinits with inbemal servo pressura supply have a filier
scron installed in the end cap passage leading to the
valve spool sleeve, These screens should be pressed
info position (with the rounded edge of the filler
screens facing “ouf”) until they are flush fo 2.0 mm
{0.08 in.} below the machined surface of the valve
housing or end cag.

Linits with extermal serva pressune supply have a plug
installed in the end cap passage leading 1o the valve
spool sleeve, This plug may be remaved with 2 2.5
mim indermal ki wiench. When installing this plug,
tongue o 2 Nm (18 indbsl).

Install & new O-ring onto the valve spoal sleeve In the
end cap. Install ew O-rings onto the and cap.

Install tha valve howsing onto the multh-function block,
and Install the screws.

Torqu the screws to T8 Mm (56 fi=lbsf) for 060, 080,
or 110 wnits, o to 110 Nm (81 ft-dbsf) for 160 or 250
umits.

Fig. 50-42 - Remowve
HZ Control Housing
Screws

Fig. 50-43 - Remowve
HZ Control Housing

Fig. 50-45-HZ
Control Housing
Screens

O-Rings Installed

Fig. 50-47 - Install HZ Fig. 50-48 - Torque
Control Housglng HZ Control Valve
Housing Screws




Fig. 50-51 - Torque HS Control Housing

Scraws

Hydraulic Proportional Control (Type HS)

Thoroughly clean exdarnal surfaces prior to removal
of control.

Remove the screws rataining the valve housing to the
multi-function Block with & 4 mm intenmal e woench.
Remaove the valve housing.

The: plug on tha control housing may be remaoved with
an 11/116" hex wranch. When reinstalling, torque the
plug to 37 Nm (27 fislbst).

Install & new O-ring onto the valve housing.

Install the valve housing onto the mulli-function block,
and nstall the screnws.,

Torque the screws fo 6.4 Nm (4.7 fislbsf).

50-10



Minor Repair and Replacement - Variable Motor (Continued)

Hydraulic Proportional Control with
Maximum Angle Over-ride (Types H1-HZ or
K1-K2)

Thioroughly clean axternal surfaces prior o removing
the control.

The solencid may be removed from the vahwe by
removing the nut with a 354 hex wranch.

Thia sobénokd vabae may be removed fram the control
vabse housing with a 7/8° heax wranch.

Riarmiova this screws relaining the valve housing to the
mulii-function block with a 4 mm inbemal hex wiench.
Rermove the valve housing.

The plugs on the control housing may be removed
with an 11/16" hex wrench. 'When reinstaliing, torqua
the plugs to 37 Nm (27 ft=lbsf).

Install nerwr O-rings onto the valve housing.

Install the vahe housing onlo the multi-function block,
and install the screws, Tongue the screws to 6.4 Nm
(4.7 fisihaf).

¥When Installing the solancid valve nto the valve
housing, the valve should be torqued 1o 20 Nm (15
f=ibesl).

Whan installing the solencid onto the valve, torque
the nut to 15 Mm (11 fi-lbst.).

Fig. 50-52 - Remove Fig. 50-53 - Remove
H1+HZ or K1=-K2 Salenold Valve
Control Solenoid

Fig. 50-54 - Remove Control Housing
Screws

Flig. 50-55 - H1*H2 and K1+K2 Control
Components

Solenold Valve Solenold




i

Fig. 50-58 - Remove Fig. 50-59 - Remove
HP Control Housing Control Housing

Screws
Fig. 50-60 - Remove Fig. 50-61 - Remove
Shuttle Spool Plug  Pilot Piston Pin

Fig. $0-62 - HP Control Components

Two Connection Hydraulic Proportional
Control (Type HP)

Thoroughly clean extemal surfaces prior to remaoval
of control,

Held the control housing in posiion, and remove the
scrows rataining the cover and control housing to the
multi-function block with a 4 mm intemal hex wrench.
Remove the housing cover and gasket. Remove the
valve housing with shuttie valve assembly and pllot
piston fram the multi-function block,

Remaove the O-rings from the valve housing. Remave
the pilot piston and spring from the valve housing.

Remove the pilot piston pin from the multi-function
bilock.

Remowve the inner shuttle spool plug from the valve
housing. (A& & mm threaded hole |s provided in the
Inner plug for & puler screw,) Remove the shulfle
gpoal from the valve housing. Remove the outer
shuttle spool plug. Remove the O-rings from the

plugs.

Install new O-rings on the shuttle spool plugs.

Install new C-rings on the valve housing and retaln
with patroleum jaliy.
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Minor Repair and Replacement - Variable Motor (Continued)

Install the pilat piston pin in the multi-lunction block,

Install tha outer (thin) shutile piston plug with the large
chamfier loward the shuttle valve bore. Install the
shuttie spool into its bore and install the inner (thick)
plug with the lange chamfer loward the shuttie vahe
Ibcirer,

Posifion the vahne housing (with O-ring) on tha mult-
function block.

Install the pilot piston into the housing and over the
pin. The end of the piston with the cross deilled hole
should angage tha pin.

Install the small spring in the outer and of the pilot
pislon.

Install the control cover and gasket. Align the control
assembly with the multi-function block and Install the
four (4) screws.,

Torque the control screws 1o 6.4 Nm (4.7 ft-lbsf).

Fig. 50-63 - Pilot
Piston Pin Installed

Flg. 50-64 - Install
Shuttle Spool and
Plugs

Fig. 50-68 - install
Pilot Piston

Fig. 50-65 - Install
Control Housing

' b
Fig. 50-67 - Install
Spring

' Fig. 50-68 - Install
Cover, Gasket, and
Screws

63



HC Control Bleed HC Control Bleed
Valve Valvae

Fig. 50-71 -~ Install
MC Control Bleed
Valve Seal Nut

Fig. 50-T3 - Install
Servo Prassuns
Shuttle Ball Valve

Servo Pressura
Shuttle Ball Seat

Fig. 50-75 - Install
Control Pressiurne
Shuttle Spool

Shuttle Spool Plugs

Flg. 50-70 - Install

Fig. 50-74 - Torque

Fig. 50-76 - Torque

Two Connection Hydraulic Proportional
Contrel for “Dual Path” Vehicles (Type HC)
Bleed Valve

Loosen the seal lock nut on the blead vabse with a 10
mim hex wrench, and remove the vahe with a 4 mm
inbarnal hax wranch,

Install the bleed vabva and torque to 3 Mm (27 inlbsf).

install the seal lock nut and torque to 19 Nm (14
filbsf).

Servo Pressure Shuttle Valve

Remove the sorvo pressure shutie plug with an
11167 hax wrench. Remowve the shutle ball seat with
a 5 mm internal hex wrench and remove the baill,

Install the servo pressurs shulthe ball.

Install the shutte ball seal and lorgue to 11 Nm (8

ft=Ibsf). Install the shuttle passage plug and tongee i
3T Nm (2T fi-ibsd),

Control Pressure Shuttle Valve

Remove the shullle spool plugs wilth a 174" inlermal
hax wiench, Remove the conirol pressure shultle
Spodl,

Inustall tha control pressure shuttle spool.

Install he shuttle spocl plugs and torque 1o 20 Nm (15
fielbaf).

Gd



Pilot Piston and Control Housing

Thoroughly clean external surfaces prior to disas-
sambly of control.

Remowve the four (4) screws retaining the cover to the
control housing with a 4 mm intermal hax wrench,

Remowve the housing cover and gaskel (with the
adjusting screw and seal kack nut),

Ramove the confrol star adjustor spring seat and
spring from the pilod piston.

Remove the pilot plston from the control housing.

Remaove the pilot piston pin seat and pin from the
conirol housing (or pilot piston).

Remowe the control start spring from the control
hiousing.

Ramove the four [(4) screws (and washars for DO,
080, and 110 wnits) retaining the conlrol housing to
the end cap with an 8 mm imemal hex wrench (D80,
080, and 110 units) or 8 10 mm intemal hax wrench
(160 and 250 units).

Remove the control housing from the end cap. Re-
micve the O-fings between tha contrel housing and
the end cap, and the O-ring on the vahe spool skeav.

/e Fig. 50-78 - Remove
HC Control Housing HC Control Housing
Cowver Screws

Cover

Fig. 50-79 - Remove
Adjustment Spring
and Pilot Piston

Fig. 50-80 - Remove
Pilot Piston Pin and

Fig. 50-81 - Remove

Fig. 50-82 - Remove
HC Control Housing HC Control Housing
Scrows
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Fig. 50-84 - HG Fig. 50-85 - End Cap
Control Housing O-Rings Installed for
Screens HC Control

Fig. 50-86 - Install  Fig. 50-87 - Torque
HC Control Housing HC Control Housing
Screws

The plugs on the control housing may be removed
with & THE" hascwrench ora 154" internal hes wrench,
When reinstaling, torque the 5/16° plugs to § Nm (7
fi=lbsf), and the H16" plugs to 20 Nm (15 fi-ibsf).

The control housing is equipped with filter screens in
ihe passages between the housing and the end cap.
Units with internal serve pressure supply have a filter
screen installed in the end cap passage leading o the
valve spool sleeve. These screens should be pressed
into position (with the rounded edge of the filtar
scroens facing “oul™) untll they are flush o 2.0 mm
(0.08 in.) balow the machined surface of the valve
housing or end cap.

Install a new O-ring onto the valve spool slesva in tha
end cap. Install new O-rings onta the end cap.

install the valve housing onto the end cap, and install
thie screws (with flat washers on 060, 080, and 110
units),

Torgue the screws to T8 Nm (58 fi-lbsf) for 060, 080,
and 110 units, or to 110 M (31 R-bsf) for 160 and
250 units.




Install the control star spring info the control housing,

Install the pilot piston pin. The end of the pin must
engage the recess in the end of the controd v
o,

Install the pdlot piston pin seat.

Install the pilot piston into the housing and over the
spring and spring seal. The end of the piston with the
deeper borg and the cross dnlled hole showkd engage:
the start spring and pin seat.

Install the adjustor spring in the ouler end of the pilot
piston.

Imstall the adjustor spring sealt.

Install the control cover and gasket (with adjusting
screw and saal ook nul).

Torque the control cover screws to &4 Nm (4.7
ft-lbsf).

" Fig. 50-89 - Install
Pilot Piston Pin

Fig. 50-88 - Install
HC Control Start
Spring

13

Fig. 50-90 - Install ' Fig. 50-91 - Install
Pilot Piston Pin Seat HC Control Pilot
Piston

Fig. 50-92 - Install ~ Fig. 50-93 - Install

HC Control Start HC Control Start
Adjustar Spring Adjuster Spring Seat

Fig. 50-95 - Torque
Control Cover
Screws

Fig. 50-94 - Inztall
HC Contral Cover
and Gaskot
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FCP Valve EP+ECQ Control

Housing Screws

Fig. 50-98 - Remove
EP-EQ Control
Housing

Pilot Piston Pin

Fig. 50-100 - EQ Control Components (EP
Similar)

Fig. 50-96 - Remove Fig. 50-97 - Remove

Fig. 50-99 - Remove

Electrohydraulic Proportional Control
(Types EP and EQ)

Thoroughly clean external surfaces prior 1o remaval
of control,

Tha Pressure Control Pilot (PCP) valve may be
removed from the control valve housing, as de-
séribed under the follvwing heading.

Remove the screws retaining the control housing
cover and control valve housing lo the multi-function
block with a 4 rm internal hax wrench, Remove the
housing cover and gasket.

Remove the valve housing with the pilot piston from
the multi-function block.

Remove tha O-rings frorm ihe valve housing. Remave
the pilot piston and spring from the valve housing.

Remove the pilol piston pin from the mult-function
bilock.

Install new C-rings on the valve housing and retain
with petrodeum jally,

The plugs on the control housing may be remaoved
wilh a 1/4 internal hex wrench, When reinstalling,
torque the 816" plugs to 20 Nm (15 fisibsf).




Minor Repair and Replacement - Variable Motor (Continued)

Install the pilol piston pin in the multi-function block.

Position the valve housing (with O-rings) on the multi-
function block.

Fig. 50-101 - Pilot  Fig. 50-102 - Install
Piston Pin Installed Control Housing

Install the plict piston into the housing and over the
pin. The end of the piston with the cross drilled hole
should engage the pin.

Install the small spring in the culer end of the pilot
piston.

Fig. 50-103 - Install  Flg. 50-104 - Install
Pilot Piston Spring

Install the conirol cover and gaskel. Align the control
assembly with the mulll-functon block and install the
four (4) screws.,

Torque the controd screws 1o 6.4 Nm (4,7 fi-lbsf).
Rednstall the PCP walva, if ramoved.

Fig. 50-105 - Torque Fig. 50-106 - Install
Cover, Gasket, and PCP Valve
Screws




Fig. 50-107 - Remowe
PCP Valve Screws

Fig. 50-108 - PCP
Valve Components

Fig. 50-110 - Torque
PCP Valve Screws

Fig. 50-109 - Install
PCP onto Control

Pressure Control Pilot (PCP) Valve for
Electrohydraulic Proportional Control
(Types EP and EQ)

Thoroughly clean exlemal surfaces of control.

Using a 4 mim internal hex wrench, remove the four
(4) screws and remove the PCP vaive.

Chack surfaces for nicks or damage. Clean inflemal
SCNeansg.

Install new O-rings on the PCP housing and retain
with petrolsum jelly. Position the PCP on the contral
valve housing and install the screws,

Torque the screws 10 5.4 Km (48 in-bsf).
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Multi-function Block
Removal and Installation

Remove the extamal control assambly as describad
in the instructions for the spedific control,

Remova the four (4) screws (and washers for 060,
(180, and 110 units) retaining the multi-function blsck
to the end cap with an 8 mm internal hex wrench (060,
080, and 110 unils) or a 10 mm intermal hax wrench
(160 and 250 uniis),

Ramowa the muli-function block from the end cap.
Remove the O-rings between the multi-function block
and the end cap, and the O-ring on the valve spool
sleave,

Theie malli-function block is equippad with filler screens
in the passages batween the block and the end cap.
Lhnits with inbemal semvo pressuna supply have a fillar
scraen instalied inthe end cap passage leading to the
vahve spocl sleeve. These screens should be pressed
inlo position (with the rounded adge of the fller
ecreans. facing “oul™) unfil they are Aush to 2.0 mm
(0.08 in.) below the machined surface of the mult-
function block or end cap,

Linits with extemnal senvo pressune supply have a plug
installed in the end cap passage leading to the valve
spool sleeve, This plug may be removed with a 2.5
mm inbermal hex wrench, When instaliing this plug.
torque bo 2 Mm (18 inslbsf).

Install a new O-ring onto the valve spoc] sleeve in the
and cap.
Install new O-rings enlo the end cap.

Inestall the mati-function block anto the end cap, and
install the screws,

Tarque thi scraws o T8 Nm (58 fislbsf) for 060, DEO,
or 110 units, or to 110 MNrm (&1 ft-lbsf) for 160 or 250
(15418

Rainstall the axternal control assembly as describad
in the instructions for the specific control.

External Control (HS Multi-function Block

Shown) Scraws

Fig. 50-113 - Remove Fig. 50-114 - Multi-
Multi-function Block function Block
Screans

Fig. 50-115 -End
Cap O-Rings
Installed

Fig. 50-116 - Instal
Multi-function Block

Multi-function Block External Control (HS

Scraws Shown)

50-21
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Fig. 50-119 - Remove Fig. 50-120 - Remove
Servo Pressure Servo Pressure
Supply Spool Plug  Supply Shuttle Speol

Fig. 50-121 - Multi-function Block with
Serve Pressure Supply Shuttle Spool

" Fig. 50-123 - Torque.
Servo Pressure
Supply Shuttle Spool Supply Spool Plug

Fig. 50-122 - Install
Servo Pressure

Servo Pressure Supply Shuttle Spool

Remowve the servo pressune supply shultle spool plug
from the multi-function valve with 2 916" hex wrench.

NOTE: If a pressure compensalor valve block s
installed, the opposite end of the shuttle
spocd bore in the mull-function valve s
plugged with an infemal hex head plug lo-
cated under thee valve block. If a prossure
compensator valve block is not installed, the
opposite end of the shutle spool bore is
plugged with a hex head phg.

Remove the Sarvo presswe supply shuttle spool from
the multi-function vabve block.

inspect the shultle spool for burrs or scoring. The
#pool must slide free in its bore. The shuttle ball in the
Spoal must ba free o move,

Install the shutthe spool into the mult-function block.

Instal the hex head plug into the mult-function vabe
and torque to 37 Nm (27 f-lbsf).

MNOTE: i an internal hex head plug was removed
from the opposite end of the shutile spool
baore, torque it to 20 Nm (15 fisibaf),

T



Blocking Plate for Multi-function Block Without
PCOR

The blocking plate may be removed by removing the
four (4) screws with a 5 mm Intemal hex wrench.
Reemove the O-rings from the plata.

Install new O-rings on the blocking plate and refain
with petroleum jelly. Install the plate on the mult-
function block and install the screws. Torque the
screws 10 11 Nm (3 firibaf).

Pressure Compensator Valve for Pressure
Compensator Over-Ride (PCOR) and Pressure
Compensator Regulator (Type PC)

Loosan the adjusting screw lock nut with a 1-116
hex wrench. Remove the adjusting screw from the
valve block with a large screwdriver.

Fiemovs thi préssurea compensator valve spring and
the spool assembly from the block.

Remove the valve block plug with a 17 et wrench.

Remove the four (4) screws retaining the valve block
I thia multi-function block with @ 5 mm intemal hex
wrench, Remove the valve block and O-rings.

ingtall new O-fings on the préssure compensator
valve block and retain with petroleum jelly. Install a

new O-ring on the adjusting screw.

The plugs on the valve block may be removed with a
716" hax wrench. When reinstalling, torque the 5167
plugs o 8 Nm (7 fi-lbsf).

Fig. 50-124 - Remove Fig. 50-125 - Torque
Blocking Plate (Less Blocking Plate
PCOR) Screws (Less PCOR)

Fig. 50-126 - Remove Fig. 50127 -Hn::m
PCOR-PC Adjustor PCOR+PC Spring
and Spool Valve

Flg. 50-128 - Fig. 50-129 - Remove
PCOR+PC Plug PCOR+PC Valve
Block

et P '!ﬂtﬁil;
Fig. 50-130 - Pressure Compensator Valve

Block Components

T3



Fig. 50-132 - Install
PCOR*PC Valve Plug

Fig. 50-131 - Install
PCOR-PC Valve
Block

1 y

Fig. 50-134 - install

Fig. 50-133 - Install
PCOR+PC Spring PCOR-PC Adjusting
Serow

and Spool Valve

e '-,...!_.l - ¥ -:.""

- | ok - .t -, h
Fig. 50-135 - PCOR and PC Regulator
Orifices

Lqlee b
Fig. 50-136 - PCOR and PC Ragulator
Orifices

Install the vaive block on the multi-function block and
install the screws. Torque the screws o 11 Nm (8
fi=lbir),

Install the vahe block plug and torque to 54 Nm (40
fteibsr).

Install the pressure compensator spool assembly
and thi valve spring,

Install the adjusting screw and lock nut, Perform the
FCOR or PC regulalor pressure adjustment as de-
scribed under “Component Adjustmiant,”

PCOR and PC Regulator Orifices

To gain access to the PCOR or PC regulator orifices,
remove the three (3) plugs located between the
defeat spool stop plugs on the mult-function black,
using a 716" hex wrench. Remove the PCOR brake
pressurg defeat spool (if Installed). Remove the ol
fice plug(s) and plain plug(s) with a 2.5 mm intemal
e wrench.

Refer to the appropriate Senics Pars Manugl for
infarmation on orifice locations and sizas,

Install the orifice phug(s) and plain plug(s), and torque
104 Nm (35 in=ibsf). Install the outer plugs and lorque
106 Hm (4 fi=lbsf). Reinstall the PCOR defeal spool (if
remiched),

Additional orifices are installed in the passages under
thiy présswre compensator valve block,

Td

50 - 24



PCOR Brake Pressure Defeat Spool

Remove the PCOR defeal spood bore plugs or filtings
with & hex wrench,

Remova the PCOR defeat spool stop plugs with &
76" hoot wrench, Remowve the defeal spood,

MOTE: The defeat spool may be remaved from
aithar and of its bose in the multi-funclion block,

Inspeact the defeat spool for burrs or roughness. The
spool must slide frealy in s bore. Inspect the pins in
the stop plugs for damage.

Install tha PCOR defeat spoolinto its bore in the rmulli-
function block.

Install the spool stop plugs Into the multi-function
biock, Torgue the stop plugs to 6 Nm (4 fisibsf).

Install the defeat spool bore plugs or fitlings and
lorque to 27 Nem (20 fi-lbsf).

Fig. 50-137 - Remove Fig. 50-138 - Remove
PCOR Defeat Spool  PCOR Defeat Spool
Stop Plug

Plug or Fitting

Fig. 50-139 - Multi-function Block With
PCOR Defeat Spool Components

s

Fig. 50-140 - Install  Fig. 50-141 - Insta
PCOR Defeat Spool PCOR Defeat Spool
Stop Plug

75



Fig. 50-143 - Remove Fig, 50-144 - Servo
Valve Sleeve Bore  Drain Orifice (T7)
Plug

%slum Compensator Regulator (Type

The PC regulalor utiizes the multi-funciion block and
pressurg compensalor valve 1o conbrol the motor
digplacarmant.

Servica procedures for these componants are in-
cluded in the “Multi-function Block™ section of this

rranual,

A valve sleeve bore plug is installed in tha motor end
cap in placa of the valve spool sleeve, Remove the
plug from the vahve sleeve bone in the end cap. (An 8
mim threaded hole is provided in the plug for a puller
screw. ) Ramove the O-ring from the plug.

A single servo drain orifice is installed n the vale
gleeve bore plug. This onfice imits ol flow from the

maxirmiurn displacement end of the serso plsbon o the
MROOF s,

Install & new O-ring on the vahe sleeve bore plug.
Install the bore plug into the end cap.

The special plug and seal washer on the end cap
cpposte the mulli-funciion block may be removed
with & 13 mm hesx weench, When installing, torgue this
plug to 20 Nm (15 fi-lbaf),
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Minor Repair and Replacement - Variable Motor (Continued)
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Control Orifices

Oifices are Instaled in the molor and cap to regulate
il fow o the senvo conlrol valve and the servo pision.

Ta gain sccess to thesa orifice plugs, remove tha
threa (3) plugs located on the mobor end cap neanest
the muli-function block or contrd, using a 716" or
818" hex wranch. Remove the onifice plugs [plain
jplugs for M2 control) with a 3 mm internal bt wrench.,

Install the orifice plugs, and torque to 4 Nm (35
insibsf). Torqua the 516° outer plugs to @ Nm (7
Melbsd), and the 916 outer plug to 3T Nm (27T f-bsf).

Crifices ang also installed In tha sarvo control valva
sheava to contrad oil flow from the servo platon (o tha
mecdor case.,

Plug / Fitting Torques
if any plugs or fitings are removed from the wnit
during sendcing, H'Hjl'am.d-d b torqued as indicated

i the accompanying tatxe,
Item Torque
Prassure Gauge Ports 37T Hm
(8/16—18 O-Ring Hixx) {_2.? ftelbal)
Caonstrection Plugs 20 Mm
(8116—18 O-Ring Int. Hex) (15 fi=lbsf)
Construction Plugs B Mrm
(516—24 O-Ring) (7 fisikxsl)
Scrow Plugs 4 Hm
(MG I, M) (35 inslbesf)

=y

BT
Fig. 50-145 - Servo
Pressure Supply
Orifice (T1)

Fig. 50-146 - Servo
Orifice for Maximum
Displacement (T2)

Fig. 50-147 - Servo  Flg. 50-148 - Servo
Orifice for Minimum  Drain Orifices (T7
Displacement (T3) and TE)




Serles 51 MV
Sheet 1 0f 2

"

9

Minor Repair Instructions
4-Way Valve and Feedback Springs
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Series 51 MV
Sheet 2

Minor Repair Instructions

4-Way Valve and Feedback Springs

HC Control
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