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THIS SAFETY ALERT SYMBOL INDICATES IMPORTANT SAFETY
MESSAGES IN THIS MANUAL. WHEN YOU SEE THIS SYMBOL,
CAREFULLY READ THE MESSAGE THAT FOLLOWS AND BE
ALERT TO THE POSSIBILITY OF PERSONAL INJURY OR DEATH.

M171B

If Safety Decals on this machine use the words Danger, Warning or Caution,
which are defined as follows:

® DANGER: Indicates an immediate hazardous situation which if not avoided,
will result in death or serious injury. The color associated with Danger is RED.

® WARNING: Indicates an potentially hazardous situation which if not avoided,
will result in serious injury. The color associated with Warning is ORANGE.

@® CAUTION: Indicates an potentially hazardous situation which if not avoided,
may result in minor or moderate injury. It may also be used to alert against
unsafe practices. The color associated with Caution is YELLOW.

If Safety Decals on this machine are ISO two panel Pictorial, decals are defined
as follows:

® The first panel indicates the nature of the hazard.
® The second panel indicates the appropriate avoidance of the hazard.
® Background color is YELLOW.

® Prohibition symbols such as ® X and if used, are RED.

/\ WARNING

IMPROPER OPERATION OF THIS MACHINE CAN CAUSE INJURY OR
DEATH. BEFORE USING THIS MACHINE, MAKE CERTAIN THAT EVERY
OPERATOR:

® s instructed in safe and proper use of the machine.

® Reads and understands the Manual(s) pertaining to the machine.
® Reads and understands ALL Safety Decals on the machine.

® Clears the area of other persons.

® Learns and practices safe use of machine controls in a safe, clear area
before operating this machine on a job site.

It is your responsibility to observe pertinent laws and regulations and
follow Case Corporation instructions on machine operation and
maintenance.

© 2001 Case Corporation Bur 0-00000
issued November, 1994

CASE and [H are registered trademarks of Case Corporation
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MANLIFACTURING COMBANY

A Divigon af 4.5 Case Compeny

WARRANTY

Drott warrants thot o will repair or furnish without charge £ OB, its
Factory, in accordance with its published Claim ond Adiustment Poliey
in effect at the dote of sale by the Distributor, o similar part o replace
any material i its equipment which within six months or 1200 hours
fwhichever geceurs first) after the dote of scie by Distributor, is proven
to the sotisfaction of Drott to have been defective ot the time it was sold,
provided that, if so requested, all parts cdaimed defective shall be re-
turned properly identified to the Company's factory, charges prepaid.

Drott makes ne warronty of merchontability or otherwise except as herein
provided. No warranty other thon title and desaription hos been maode
or exists either expressly or by implication, oft other statutory and implied
warranties, including warranties os to merchontability, being hereby
expressly waived ond excluded from this transacrion, and the Company's
liability In connection with this transaction s expressly limited to the
repair or replacement of defective ports in accordance with its published
Claim and Adjustment Policy in effect ot the date of sale by the Dis-
tributor, oll other damages direct or conseguentiol, arising under statute,
through negligence or otherwise, being hereby expressly woived.

This warranty opplies only to new and unused equipment which, abter
shipment from the factory of the Company, has not been altered,
changed, repaired, or treated in any manner whotsoever. No Warranty
of any-kind, stotutory, implied, or otherwise, relating to marchantability,
fitness or other quolities shall apply to trode accessories, attachments,
tools, or implements not manufoctured by Droft, or fo second-hand equip-
ment, or fo new and unused equipment, which, ofter shipment from the
Fuctory, hos been citered, changed, repoired, or treated in ony monner
whatioever, and no attempt to repair or promise to repair or improve the
equipment covered by this contract by any representative of Dront shall
waoive any consideration of the controct or change or extend this warranty
i any manner whatsoever,

Engines, tires, botteries, electricol and simifar equipmeant ore covered
only by the stondord warranty of the monufaciurer of such equipment.

MOV EMBER 1, 108P
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CRUZ~AIR {lower structure) (items 1 thru 13)

1.  Rigbt rear outrigger

2. Hydraulic oil reservoir - {right side)

3,  Optional front outrigger location - (both sides)

4. DBattery location - {under cover)

5.  Engine air cleaner

6. Engine compartment

7. Light mounting bracket - Right Side -~ {folds back to frame}
8. Hydraulic oil cocler

g, Light mounting bracket « Left Side - {folds back to frame)
10.  Engine instrument pansl - {stop controls added for GMC engines)
1l.  Fromt driving and steering axle
12.  Optional front outrigger location - {(both sides)

13,  Fuel tank - gasoline or diesel « {with ladder attached)
14. Rear driving sxle
15,  Left rear outrigger

TURNTABLE BEARING LOCATION {item 16}

TURNTARLE (items 17 thru 26}

17, Shroud, and counterweight area

4 {CONTINUED)
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18. Swing speed reduction, and swing motor lecation
19. Boom hoilst eylinder
280, Boom crowd cylinder

21. Tool cylinder
22. Tool levers
23, Teol link

24. Operator's compariment with controls
25,  Mazain hydraulic valve location
26. Tool - {back hoe buckst shown!

YN (YUMBO BOOM (items 27 thru 31}

2. 7YY Main boom

28, YY" Boom support
29. Y Tool boom
30, UYY Tool boorn extension

31,  "Y" Boorn adjustable link

"EY (EXCAVATOR) BOOM (items 32 thru 34)

32, E" Boom dipper stick

33, TEY Main boom
. 34, “E" Boom carry chain
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400 CRUZ.AIR
INTRODUCTION TO BERVICE MANUAL

This book has b
CRUZ-AIR, It is intended o
help him understand why a ma

u
repalr the machine., This is esp
Sysiem Hepair.

prepared as a guide to the mechanic in servicing the DROTT
tall the mechanic how the machine works and to
ifunstion has occurred as well as to tell him how to

gcially true of sections dealing with Hydraulic

Sections A through E of this manual deal with the mechanical components of the
rrachine and their controis, Trouble-shooting information for a given component
will be found in the section in which it is described.

Sections F through H deal with the Hydraulic System of the machine, These sections
contain no overhaul or repair information, but are intended to help the mechanic in
another way, by describing how a hydraulic system works, what the components of
the Cruz-air hydraulic svstem are, how 1o keep those components in good repair,
and how to pinpoint hydraulic problems. This manual is designed to help you prevent
trouble, rather than repair damage that has already been done,

Owerhawl nstructions begin with section J; i you care for vour machine properly,
you may never nead thers.
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ELECTRICAL SYSTEM

The Electrical System supplies current at regu-
lated voltage for all lights, instruments, and
electrical controls of the machine.

The Charging Gircuit
The electrical system is powerad by a self-rec.

tifying beit driven alternator, which is mounted
on the engine.

WARNING: Pecause the alternator and voltage
ragulator are designed for use on
only one polarity system, rake the
Toliowing precautions when working
an the charging circuit:

When installing a battery, always make sure
the ground polarity of the battery and the
ground polarity of the alternator are the same.
if batiery leads are connected to the wrong
battery posts, the battery will short through
the alternator, and may "burn out'’ the alter-
nator dicodes and portions of the wiring har-

E DIODE
l CONNECTION
B el

[ DIODE
I CONNECTION

i FrPe - e :
e Al Casoline Fng, Figure AZ. Diesel Eng.
Disconnect Diode Rectifier Circuit

:

Figur

Always do this before removing battery lead
wires, or connecting booster or charger to bat-
tery, Re-insert field coil - to - rectifier con-
fiector after balttery lead wire has been re-con-
nected, or booster or charger leads have been
removed.

To protect alternator when installing new battery,

ness. leave field cofl - to « rectifier connector discon-
nected until after the battery has been installed
2. When connecting a boostey battery or battery  and its polarity has been checked against polarity
charger, be sure to connect nepative terminals of hattery lead wires. See precaution #1, above.
together and positive terminals together. Ihe
reason f0r this 18 tne same as stated in pre- Charging the Batteries:
caution #1,
Never attemnpt to charge a battery until after
3. WNever operate the alternator on an open Cirw electrolyte level has been checksd, Fluid should
cuit. With no battery or other electrical load be over tops of separators. If battery temperature
on the circuit, a voltage build-up will occur reaches 125 F, the battery should be taken off
within the alternator which could be extremely charge or the charging rate reduced, to avoid
dangerous to anyone touching the alternator damage to battery.
UBATY terminal.
CAUTION: Elecirical storage batteries generate
4, Do not short across or ground any of the ter- highly inflammable hydrogen gas while
minals on the alternator or regulator. being charged. This gas will escape
through vents in cell caps, forming
5, Do not attempt to polarize the alternator as an explosive atmosphere arpund the
you would 2 DC generator. Polarizing the bartery if area is poorly ventilated.
alternator is not necessary, because voltage The gas will remain in the battery
generated in the alternator is of both polar- cells for some time after battery has
ities, and direction of current flow is auto- been charged, and its ignition by
matically controlied by the dicde rectifier. sparks or flame will cause an internal
explosion which may shatter the bat-
NOTE! BEFORE WORKING ON ELECTRICAL g tery.
SYSTEM: .
Teo protect alternator from damage by 1. Do not smoke in the battery-charging area
accidental open~circuit operation short- or near recently charged batteries.
ing, or vreversal of pelarity in charging
circuit, the best practice is 1o pull the 2, Do not break live circuits at terminals of
field ¢oil to rectifier connector {shown newly chbarged or charging batteries because
in figures Al and AZ} to break the circuit the resulting spark may ignite the hydrogen
within the alternator, gas.
A 1
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inspeciion
the wiring ‘)&riozﬁii{:aily for abrasion,
rerminaly, loose grommets and
Purchase mounting straps and

graormmets as needed {rom local automotive
supplisr

or your local dealer.
Malfunctions

m'wfww% of the machine do
hook the cirouit prmtwator

-G HE

CINSECTS
7 2

REDESTCR

o

Ts

3G

A3 &

ING FOR FOR
ENGINE WIRING H AR?\ESS.

PAR T

1. BATTERY

2, CABLE - bazte-sy to starter solenosid

3. CABLE - battery to ground

4. SHIFTING QOLﬁ;\JDLQ

5. THERMO SWITCH

£, ENGINE WIRING HARNESS

7. CABLE - engins to ground

. OlL PRESSURE SENDING UNIT

G, ENGINE TEMPERATURE SENDING
UNIT

10, VOLTAGE REGULATOR

11, CABLE - starier scolenoid to starier

The Engine, Main Frame,

DROTT

40YK - 40ER
ICAL SYSTEM

CTR

loose

ex
then
and

Turstable wiring harnesses
Musirated in the zollzw&ng gpa
hooting the various ¢iroul
rstem,

trouble -
ical

$
5y
Civeouir Frotection

Re slecirical system 18 protected from over-
Loed by a ciregit breaker and by fuses. The
circuit breaker and fus are labeled, along with
the ¢irouils 2ach one protects, in the schemaric
WAgTamy  of Ingirgment Panels in Section

Parts Bool,

o

fokgcd

I oof

PARTS LISTNG FOR GMC DIESEL ENCINE
WIRING HARNESS

1. BATTERY

2. CARBLE - battery to starter solensid

3. CABLE « batterv to ground

4. SHIFTING SOLENOID

3. THERMOQ SWITCH

6. ENGINE WIRING HARNESS

7. CABLE - engine to ground

B, ALTERNATOR

. ENGINE TEMPERATURE SENDING

UNIT

10, OIL PRESSURE SENDING UNIT
11, PRESSURE SWITCH .
12, JUMPER WIRE
13, STARTER SOLENOID RELAY
4. VOLTAGE REGULATOR




e T g RO R RNELE et
FOR G TAGLLINY HEGINEE Aans D DUBE L RIGINE

PARTS LISTING FOR TURNTARBLE
WIRING HARNESS

ot Yot

P
e e

DD 0 O W R 0 B B

CLEARANCE LIGHT

JUMPER WIRE

CLEARANCE LIGHT WIRING HARNESE
HOSE CLAMPF

PROTECTIVE GUARD AND HGSE

L. P, GAS HEATER

VALVE ACTUATOR SOLENOID
REVERSING SWITCH

MICRO SWITCH WIRING HARNESS
CABLE TIE

MICRO SWITCH AND DUAL FLOW
WIRING HARNESS

CABLE TIE

DUAL FLOW SOLENQID SWITCH
WIRING HARNESS

DUAL FLOW SOLENOID SWITCH
STOPR LIGHT SWITCH

STARTING RELAY WIRING HARNESS
STARTING RELAY

MAGNETIC SWITCH WIRING HARNESS
JUMPER WIRE

MAGNETIC SWITCH

JUMPER WIRE

GROUND WIRE

LIGHT BAR

LIGHT BAR

JUMPER WIRE

WORKING LIGHT

WINDSHIFE LD WIPER WIRING HARNESS
WINDSHIELD WIPER MOTOR
TURNTABLE WIRING HARMNESS
TRANSMISSION SWITCH
TRANSMISSION SWITCH WIRING
HARNESS

PLASTIC COVER

HORN

o

S HESEETS TR TR ANkl Wi 0 M
HARBEES 539 DTN 2O mramacmmras s

LRV S 8- BV R L St e
AR SRS SR AT ST DR L TG

PARTS LISTING FOR MAIN - LOWER
HARNESS

LICENSE WITH LIGHT BRACKET
MICRO LOCK

AUTO NON-METALLIC LOOCM
CLEARANCE LIGHT

SIGNAL LIGHT

HEAD LIGHT

GROUND WIRE

MAIN - LOWER WIRING HARNESS
CABLE TIE

COLLECTOR RING

g—'@\mm‘&o‘w;&www

REAR TAIL, STOP AND SIGNAL LIGHT
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Heater, Wiper, Cold
Btart 1o Circewit Breaker /

Turn Signal Switch / AN
to l.eft Side Light
5 Switch to

S ——
Cold Start Button
to Cold Start Hit

ERev. Sclencad

o

rd
Forward/Reverse Switch
Term. | to For. Bolennid Dual Flow Solenoid

Accessory Group lopen)

Figur@ 13
Bhow

Diagram of Collector Ring,
ing Faths of Current Flow.

P

Collectar Haing
Ceneral Desc

N
&

ription
The CTolle Ring
rotation ¢
gwsivel,

cior
5§ the x,mm

2V yaraulic
curpent {rom the

FRT-RE N
: ol a
BEVER
» positive
and the

LT -

weith all
If eryaric

ERe ;, e the source of trouble,
conditions cause brass to

i;ir“iwn; unde e working oo utmns, fine
grained s1it can {ilter through the dustecove
and accurmulate on the rings. Kither mcmdmmn
will impair brush con Thig can often be
rereedied by swinging the turntable through
several revolgtions in both directions.

TR

e

A

R Mizo Lock

s Mico Brake

Forward/Reverse
" Switeh Termm. 3 to

Ignition Switch to
Shut off Sclenocid
Turn Signail awitch
to Right Side Lights

NOTE: Also, a brush may have jumped o
channel {sirong xwpv t agam : 4
can cause t.ma) Make sure
sre properiy seated in thelr

¥ swinging does not renaw

1. Solid deposits and corrosion {tarnis)
TEMmOY >
sandpaper,
BwWay the

P

rings, it may be necessary o clean the
brushes.

Foontant Detwenn bBrushes

c
Use the following procedure:

ved from the rings and brus
ﬂiwr using the sandpaper,

duast with ajkuprﬁw;mi asir.

Deposite of ol and grﬁ»zefs Ay be re
from the rings and by wif:}“ FLOTE - sle

cleaning fluid.

Do nn

cleaning fluid,

NOTE:

Do not mf{e.rg.rsaas
bearing {(refer to edul aui 3‘;{* intenanae
in Operator's }{andbaax}
Ay CRuge grease to bre
?“e:armu 1

1y




EMNGINEG AND THROTTLE

Engine Maintenance and Service

The engine is serviced by its manufacturers
mvaucm their own dealer networks., Complete
information on service and malntenance of the
engine is available from its manulacturer.
Fngine and governor ad;ufsuments are covered
in the engine operator’s manual, which is in-

in zha
cluded in the literature that accompanies each

A periodic c‘nec‘& of engine spaeds is an irmportant
1 ne maintenance Drogra:{nx Ofren,
w performance can be traced to
of a few simple adjustments.

The sugine should be warmed o
temperature before
checks are made.

operating
any pericrmance

Governsd RPM

Maxirmum governed rpm ig determined

by runuing the e"’lgme under minimam
load conditions (all controls in "neutral'),
with the speed contr 1 get at U Hall fuslh,
Cheok @ﬁgme speed with a tazhometer,
making sure it corvesponds with speci-
fications in the chart below,

WOTE: I engine throtile linkage 15 suspected
f maifunction, disconnect il and work

gma, governor lever by hand. Check
5pei§: ds ahtamﬁw in this way agaant
speads obtained with throttle linkage
connected,

H .c*m:: tac

Gasoline Eagine

: A
IGNITION termine and to 2
reliable ground. peed on dial,
Diesel Engine: Use a sirco-tachometer, with
mmmg ?1g§m beamed on @ cuslk-mark on the

Connect tachometer's
2 TThot' terminal of

,&._,33 wire T;O 90&11:% ;

battery, and BLACH wis WEGATIVE (.}, or
Cground’ terminsl of © Adjust strmm
tachometer antll tirmming iig ‘stops' chalx

mark, Head tachometer

NKAGE

ENGINE RFPM SPECIFICATIONS

E"il idie Lo idle Tov, RPM
GMC 4-33 5 S50-600 2400
Curnmins Z&40 2526-600 2400
EV-352:
Tarotile Linkage
General Description
The accelerator in the operator's comparirnent

nf the Cruz-air is linked mechanically to a [
hydraulic master oviinder. The hydraulic line
from the accelerator master cylinder leads
through a valve on the operator's control pansl
{zccelerator lock! and down through a swivel at
the ¢e -a*:e::r of rotation of the turntable. From the
swivel, the line leads to a slave cvlinder near
the engine governor. The slave ¢ylinder i3
mechanicslly linked 1o the governor.

Figure B! is 2 schematic illustration of the
engine throttle linkage, Brake fluid serves as
the hydraulic medinm in this linkage

Mechanical Linkage Adjustment
General Information

The engine cannot perform its best unless the
throttle linkage is properly adjusted and main
tained. FProcedures are as follows

Mechanical Linkage Adjustment
Accelerator Travel

The bolt under the free end of the acceleraior
padal (see figure B2} limits accelerator travel.

Adjustrmnent shouid be made when aa increasse in
linkage travel is necessary to obtain specifisd
top governed speed. It alse can be used to bring
top speed down.

Loosen larm nut and turn bolit in & tightening
direction to increase siroke of master cylinder.
Turn bolt countercicckwise to decresse master
cylinder stroke. Secure the adjustment by
tightening jam nut.
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ENGINE AND THROTTLE LINKAGE

S iy ERBEWRE, GNaL . SEE !E&ESEEY
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¥ %
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Figure Bl. Schematic Diagram of Mechanical
and Hydraulic Linkage from Accelerator to Governor,

Mechanical Linkapge Adjustment
Master Cylinder Pision Travel

The position of the piston in the master oylinder
can be adjusted by moving the voke on the master
cylinder plunger,

This adjustment should be made when the operator
desires & change in accelerator pedal angle.

Loosen jam nut on master cylinder plunger and
remove linkage connecting pin. Turn yoke
clockwise to lower accelerator pedal; turn
yoke counterclockwise to set accelerator at a
steeper angle. An adjustment of accelerator
travel limit-bolt {see above) may be necessary
after this adjustiment has been made,

Figure B2. Accelerator Limit Stop.

NOTE:  After adiustiment, make sure accelerator

NOTE: Accelerator stroke must not excesd is stopped at top speed by limit-bolt,
styoke of piston in master cylinder, ¥ not by piston striking body of master
accelerator stops before it reaches ad- cylinder,
justment bolt, the master cylinder piston
is striking the master cylinder body,
Accelerator limit bolt should be adiusted
to prevent this,
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Mechanical Linkage
Slave Cylinder Pushrod

The position of the governor contrel arm will
be changed in relation to accelerator position
when this adjusment is made. This adjustment
should be made when a change in the governor
arm travel is necessary to obtain correct MIN
and MAX governed speeds,

geerns sluggish, the hydraulic line may require
bleeding, This can be done either with a pressure
bleeder, or with accalerator pedal. Accelerator
slave cylinder 15 equipped with bleed fitting.

NOTE: Check engine speedys against chart with
linkage disconnected before making this

adjustment.

NOTE: I frequent bleeding is reguired, check
system: for Isaks ~~ look for dark acourmn-
ulations of dirt arcund line connections.
Check for leakage at slave cylinder - it

may need overhaul.

To bring both MIN and MAX governad speeds
{when controlled by accelerator} up to speci
fications, pushrod should be lengThened.

Remove linkage connecting pin at yoke, loosen
jar nut, and turn yoke counter clockwise,

To bring both MIN and MAX governed speeads
{when controlled by accelerator) dovwn to speci-
fications, pushrod should be shortened.

Remove connecting pin, loosen jam nut, and turn
voke clockwise.

Tighten jarn nput to secure adjustment, connect
linkage, and test the adjustment.

=3

-~

o
7

&
&5

Diamgram of Master
Cylinder.

Figure B3.

Hydraulic Linkage
Feriodic Inspection

=
ok
i

he engine cannot perform its best unless the
vdraulic linkage operates freely and has no
looge connections, CUheek periodically at jnints

he line for evidence of leakage. Check fluid
Heep fluid clean,

b

el Irequently.

o
<

I accelerator feels spongy, and engine response

Procedure:

Refer to Brake Bleeding Procedurein Section C
of this manual,

Hydraulic Linkage
Repair Procedures

Hydraulic components of the throitle linkage
inciude the master cylinder, mounted on right
side of operator's seat pedestal; the accelerator
lock valve, mounted on the control panel; the
swivel, rmounted above the main hydraulic swivel
and electrical collector ring, at the center of
the tarntable; the slave cylinder, mounted on the
right side of the engine. Malfunction of any of
these parts will show up in engine performance,
Refer to Trouble Shooting for diagnosis of
hydraulie problems.

Master Cylinger

To identify malfunctions which may require
repair to master cylinder, refer to Trouble
Shooting in Section

Although the accelerator master cylinder does
nat look ke the brake master cylintder, the same
general description and overhaul procedure will
apply to both, Refer to Brake Master Cylinder
in Section Cof this manual.

Five service kits for this cylinder are available
from your DROTT distributor.

1. PFiston parts, with residual check valve
abutment and spring.

Residual check valve parts.

Fill cap gasket and rubber seals.
Miston actuator and linkage parts.

. Fill eap and gasket,

2

(L S

Accelerator Lock Valve

¥ the engine begins to slow shortly after operating
speed has been set with accelerator lock, so that
it requires frequent resetting, and vou have
inspected the throttle hydraulic lines and found

no leakage, the accelerator lock valve 1s probably
aliowing fluid tovv-pass. Insitall & new lock valve,

B8 3
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i

Firake Swivel {to inner
passage)

%

éﬂémm\;\\\f‘:

Mounting Bracket

Accelerator Swivel {to
outer passage)

i

%
Maal Tubes {conceniric- ¢ ;

brake swivel line within Fkguya Bo. ?Qmsé‘l E
accslerator line) Governor 3lave Cylinder with ldokage.

igure BY. Gasoline

DO T

g:E,

T G D Swivel Quilets
upper = accelerator

lower = bhrake g“’“PIST O

SEAL

H

i PISTON
Figure D4, Accelerator Swivel Parts, ‘
i

Hydraulic Linkage
Swivel

Fluid from the accelervator master cylinder passes
between turntable and the chassis through the
{outer) sleeve of a two-port swivel, Fluid {rom onY _

the brake master cylinder flows through the center B CIRCLI®

of this swivel. Leakage may ocour around the SPRING- BOO‘I‘»*}
swivel fittings at the top of the swivel assembly,

If loss of fluid cecurs at this point in the accels

srator circuit, it is probable that the sleeve-

swivel must be replaced., Refer to Brake Swivel Figure BE, Diagram of Slave Cylinder Parts,
Cverhaulin Section Gof this manual for dis-

assembly procedure, Disassembly of Slave Cylinder

It may be necegsary, after removing the boot,

to blow the piston out of the body with compressed
air, Clean cylinder body and internal parts in
denatured alcobol or brake fluid only. Dry them
thoroughly with compressed alr,

While shining a strong light into the inlet port,
sight threugh the cylinder bore, If pitting,
scratches, or visible wear pattern is evident,
replace the body of the cylinder.

Dirt, gummy substances and/or surface corro-
sion can be removed with jeweler's rouge or
crocus cloth, Do not atternpt to hone single~

Figure B5. Location of Swivel piston cylinder.

Aecelerator Slave Cylinder New piston and rubber seals are available in kit
form from yvour DROTT distributor. U cylinder

The engine governor contrel arm is moved by bore is damaged {see above) entire cylinder must

linkage attached to the slave cylinder piston. be replaced.

If leakage is apparent around the boot of the

slave cylinder, or if piston hangs up in its bore Engine Adjustments

in the cviinder body, the cylinder must be over- Engine tune-up information, and adjustment

hauled, Always discard old rubber seals and procedures for engine governor, carburstor

dust covers when overhauling cylinder. Install  or injector, are in the engine manufacturers' .

new ones. operation and service manuals,

U-bolt holding slave cylinder in place should B 4
he loose - not binding cylinder, only holding
it in place,
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Brake Linkage
General Descripiion

The brake pedal in the operator's compariment
iz mechanically linked o a hydraulic master
cvlinder. The bhyvdraulic line from the master
cvlinder leads to a swivel at the center of
rotation of the turntable. A pipe leading from
the battorn of the swivel carries {luld to the
master ¢ylinder connection port of the Hydrovac
power brake unit, From there, lines lead to
hydraulic eylinders in the wheels of the machine.
An electrically acruated {MICO) brake locking
device on the Hydraovac output line maintains
pressure in wheel cylinder to hold machine
while opsrating.

Figure €1 is a schematic illustration of the
hydraulic linkage between the brake master
aviinder and the Hydrovae power unit. Standard
brake fluid serves 28 a medium in this linkage.

Mechanical Linkage Adjustment
Pedal to Master Cylinder Linkage

With brakes released, just enough clearance
should be provided in the master cylinder link-

Figure C1.
Linkage bhetween Brake Pedal and Hydraulic Unit

¥

ags to permit the piston to veturn to the full
"oif” position.  The pedal should have from
L/8” to 3787 of free play when released,

NOTE: Fedal free-play adjustment shouid be
made with gngioe off and vacuoum iy
reserve tank depleted. Deplete vacuam
by pressing brake pedal about 20 times
with the engine off,

To lengthen or shorten the link between the brake
pedal and the master cylinder, loosen the jam
aut on the master cylinder push rod and turn

the adjustment nut, Tura counterciockwise to
lengthen the link, clockwise to shorten link.

Hydraulie Linkape
Periodic Inspection

The brakes cannot perform at their best unless
the hydraulic linkape operates {reely and has no
icose connections, Make a periodic cheek of
joints in the hydraulic lines for evidence of
leakage., Check fuid level frequantly.

Keep Fluid

DIRT CAN CAUSE BRAKE FAILURE:
Ciean,

R

O WTDROMRES

MM ’

Diagram of Mechanical and Hydrauglic
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Pivdraulic Linkage

Pleeding

I brake pedal feels spongy, and excessive pedal
travel, or pamping, is reguired to apply the
hrakes and set the MICO Lock, the lines may
require bleeding. Alr can seep into the lines
through any loose connection, or through worn
cups in aylinders,

NOTE:  If bleeding is reguired freguently, the

brake system should bz thoroughly in-

spected. Look for dark accurmulations
of dirt arcund line connections, Check
for ieakage at wheel cylinders -~ They
may reguire overhaul.

WARNING:

y// Do aot begin bleeding operation until
4 i

engine is off and vacuum in reserve
Blegding Order:

tank has bren depleted,

Bleed the system using brake pedal or air-

pressure type bleed tank, The brake system

is to be bled in the following srder:

{, Bieed fitving on output connection of master
cvlinder.

2. Bleed fitting on coutrol valve {rear end] of
Hydrovac.

3, Bleed fitting on Hydrovac output line {front
endl.

4. Bleed firting on left front wheel brake.

3. Bleed fitting on right front wheel brake.

4. Bleed firting on left rear wheel brake,

7. Bleed fitting on right rear wheel brake,

Bleeding FProgedure:

1. Clean each bleed f[itting thoroughly to remove
accumulated dirt and grime. Clean dirt from
around master cylinder filier cap.

Be sure the master cylinder reservolr is full

of clean fluid that is free of air babbles,

3. if a pressure bleeder is used be sure it
contains sufficient fluid. Insert the proper
adapler in the master cylinder filler opening
and conneet the hydraulic hose from the
pressure bleeder to the adapter. Charge
the bleeder with air (nomorethan 20 psil.

TOTE: Do not cpen supply valve on dleeder

until first bleed fitting is opened,

Eat

4. Slip a hose over the end of the ritting to be
opened. Submerge the other end of the hose
in a glass jar partly filled with brake fluid,
e that air bubbles in fluid draining from
the svstem may be sasily observed.

%, (Upen bleed fitting, then open pressure-
Bleeder supply valve and pgrmit fluid to

flow from the brake systern until bubbles

are no longer seeun coming from the end of
the hose in the jar. Close the bleed-fitting,
rermove the hose and go on o the next fitting
{see Bleeding Order, above), HRecharge
pressure dleeder as necessary. If bleeding
roanualtly, instruct operator to depress

brake pedal slowly to its stroke iimit, aifter
yvou have opened the bleed fitting. Close bleed
fitting before calling for release of pedal. As
many as 20 strokes may be needed to pump
asrated fluid from longest lines. Follow
Bleeding Order. Keep master cylinder
reservolr &t least half full, to prevent air
frorm entering systern through master
cylinder.

6. After bleeding all cylinders, close pressure
bleeder supply valve and remove hose and
adapter from master cylinder fill port {if
pressure-biseder was used). ¥Fill master
cylinder reservoir to within 3/87 of top,
and replace cap.

Blesding
Salvaging Brake Fiuid

Fluid drained from the hydraulic system {brake
oraccelerator) during bleeding operation 1§

‘merated”, and no longer suitable for use as hy-

draunlic fluid. If clean, the drained {luld may

be kept for use in cleaning brake parts, or as

a lubricant on rubbar grommets, shock absorber
bushings, and other parts that cannot be lubri-
eated with petroleurn-base lubricants.

Brake Master Cvlinder Overhaul Kit, contain-
ing boot, retainer, piston, and cups is
available from youar DROTT distributor.

Rernoval and Replacement of Master Oylinder

Disconnect nydraulic line, remove mounting
wolts, and disconnect pedal linkage. Brake
master cylinder pushrod may remain attached
te pedal linkage. There is no retainer holding
rod to cvlinder or piston,

Accelerator master cyiinder pushrod must be
removed from liskige, because itis retained
in the ¢ylinder by the stop plate. Remove clevis
pin to disconnect linkage.

Replacement is reverse of removal. Use new
gaskets at line fittings. Adjust padal free play
after installation -» ses page T,

€ 2
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Brake Hydraulic Components
Kepair Frocedures

Hydraulic components of the brake linkage
include: The master cvlinder, mounted under
the floor of the operator's compartment; the
swivel, mounted above the main hvdraulic
swivel and electrical collector ring, at the
center of rotaion of the turntable; the Hvdrovac
power unit mounted over the rear axle of the
machine; the Mica brake lock, mounted on the
Hydrovac output line; the brake slave cylinders,
mounted at each of the machine's four wheels.
Malfunction of any of these paris will show up
in brake performance. Refer to "Trouble
Shooting, Master-and-Slave Cylinder Hydraulic
Systemns’ for diggnosis of hydraulic problems.

Repair Procedure
Master Cylinder

If the brake pedal descends slowly to the end

of its stroke when it is pushed hard, but no loss
of fluid is noted, oil is probablyby-passing & worn
cup in the master cylinder. To identify other
malfunctions which may reguire overhaul of
master cylinder, refer to Trouble Shooting,
page C12 of this manual,

Parts breakdown of master cylinder is shown
in figure CL. The residual check valve for

the brake hydraalic system is builf into the
Hydrovac master cylinde#, and therefore is

not needed in pedal-sciuated master cylinder.

use new gaskets on

ﬂw‘w\% tube connections
o LR o
ﬁ;?{ " sy
(e L B}
\‘\}“{ﬁ | ‘:1 5 >, ,};;\
[ A ! 5
P T e s, / ,\b ;
i i&\\,,ﬁ"‘" m&ww ,&“::‘w”
P e
ingpect S

bench bleed

Figure C2, Niustrations of Overhaul Procedures

NOTE: Accelerator requires no {ree-play ad-
jugtment, Adjust high-speed limit and
pedal angle zs described in Linkage
Adjustment, page B2. :

Disassembly of Master Cylinder

Put cylinder in vise, being careful not to clamp
it too tight, Use screw driver or snapring pliers
te remove retaining ring. Internal parts of
cylinder should then slide out. A residual check
valve will be found in the accelerator master
cyiinder. No residual check valve will be found
in the brake master ¢ylinder.

Cleaning and Inspection of Master Cylinder
Cleaning:

Degrease all metal parts, rinse them in denatured
aleohol or brake fluid, and blow them dry with
compressed air, Do not use cotton waste to
clean or dry cylinder bore or paris, as particles
of lint or thread fibers may block the master
cylinder compensating port when the unit is

put back in service.

Clean rubber parts by wasbing them in clean
denatured aleohol or hydraulic brake fluid.

Dry them with compressed air,

<

WARNING:

Do not use mineral-base cleaning
solvents swch as gasoline, kerosene,
acetone, paint thinner, etc, on any
rubber parts. These solvents cause
rubber to deteriorate, and deterioration
will continue after solvent has been

wiped off.

Inspection:

After cleaning, hold the cylinder casting against a
a2 strong light and sight through the cylinder

bore {see figure C2). If pitting, scratches, or
vigible wear-patterns are evident, the housing
must be replaced,

Honing the Cylinder

It is possible to hone the cylinder, if the honing
will not greatly increase diameter of the cylinder
bore. A cylinder should never be honed more
than once.

Cylinder diameter can be checked with a "NO-
GO gauge or a micrometer; it must not exceed
the standard {nominal) diameter by more than
seven thousandths of an inch {0, 0077).

For example, & 1-1/8" {i.125") diameter cylinder
bore must not exceed 1. 1327 after honing.

(1. 12540, 007=1. 132).
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