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Section 35 - Hydraulic Systems, 3FT - Chapter 1

HOW TO READ SYMBOLS IN A HYDRAULIC SCHEMATIC

Introduction

Accurate disgrams of hydraulic circuits are essantial ic the
man who musi repair tham. The diagram shaws how the
campenenis will ineraci. 1§ shows the field technician how it
works, whai each comgonant should be doing and where the
ail shauld ba poing s0 that he can disgnose and rapair the
systam.

Tha purpose of this saclion iz 1o shaw you how to find yowr
way sraund schamatic circuit dagrams.

Circuit Diagrams

Therg are bwa types of circuit diagrams.

1. Cufawsy Circuit Diagrams shaw the intarnal canstruction
ol the companents as well as tha flow paths. By using
colors, shadas or variaus pallerns in the fings and
passages, they are able to show many differani
conditions of flow and presswa. Culaway diagrams fake
censiderably longer to produce becavsa of thair

complexiy,

Schematic Circud MMagrams the “shorhand” system of

the industry, are usually preferred for froubleshaooting. A
schamalic diagram is made up of simpla gecmatric
symbaols for the companents and their controls and
conneclions.

Symbol Systems

There ara saveral sysiems of symbalz wsed when making
schamatic disgrams. Thay are as fallows:

I. 8. 0. = Intarnational Standards Ceganization

A K. 5. | = Amarican Matienal Standards Instiute

A 5. A= Amernican Slandards Associalion

L1 C. = Joind Indusiry Conferance

A combiration of thase symbals are shown in this section.
There are dilerances betwsen the symbols bul there iz
ancugh simiarily so that if you undessiand the symbals n fhis
saciion yau will be able to interprat othar symbols as wall.

35-1-3

80, 430, 480, 530, T9010, 9020, 9030, 9040,

Using Schematic Symbols

Reservoirs

L] |

PRESSURIZED RESERVDIR

TARL B

A rectangle with the fop ramoved represents a vanied
resarvoir. A rectangle with the tep in place represenis a
pressunzad resarmir.

—

PRES5URIEER AESEAVOIR
THRRC

WERTED RESERWIHA
T1oLEd

PRESEURIZED RESERYVOIR

THILAS
There are alhar schamalic diagrams that show a slightly
differant version of a prassurized raservoir, but the symbals
are simiar and easily racognized. An avel wilh & shert ine on
fop or & raciangla with cunved sides represents & rasarvoir
that is pressunzad,

RETLRH LINE ABOVE
THE (HL LEVEL

OLAE

Lines connecled o tha resarvoir wsually are drawn from tha
top, regardisss of whesa tha actual conneclian is.

SUCTIDN LINE OR RETURN LINE

BELCW THE DIL LEVEL FEOLEF

It tha hydraulic Ene larminatas betow the fluid lavel, itis drawn
all the way ta fha bottom of the symbal.
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Section 55 - Electrical System, Controller - Chapter &

FAULT CODE AUX 51129
Invalid Software Instruction Execution

Cause:
Invalid software instruction executed: ALK 3 bype 3th imstance.

Possible failure modes:
1. Softweare problem.
2. Hardwara problem.

Solution:
Check the controller soRware version. Check the power supply and ground o the remote hwydraulic controller.

1. Cheack the software in the remote hydraulic controller.
Using the service tocol PROGRAMMING window, click on the SET UP CONTROLLERS FOR DOWNLOADHMG
button and foflow instructions. Select AUX Remote Hydraulic Controller in the controller selection table and
click on the Wiew Controfier Information button. Find and record the software [0 Close the window and click on
the Browse button to s=e a listing of the software available for this remaote hydraulic controller hardware. If the
software varsion in the remaote hydraulic controller is the latest in the st you have the correct software. Go to
Step 2. IFitis nod, install the latest wersion in the list

2. Vernfy system voltage at cavities 1 ard 12 of connector C053. The voltage showld be from 9.8 to 14.5 volis.

3. Chack the controller ground at cavities 2 and 11 of connector CO53. There should be a good connection from
both of the cavities to clean ground.

4. Clear the fault code. Cycle the key switch to OFF, then to OMN. i the faull code ocowrs again, replace the remote
hydraulic controfler. Mark the fault code on the controfler and contact the appropriate technical service
represantative.

MNOTE: See schemafic sechons 52 and 53 of the poster schemalic.,

FAULT CODE AUX 51131
Invalid Software Instruction Execution

Cause:
Imvalid softeware instruction executed: ALY 4 type 1stinstance.

Possible failure modes:
1. Sofiwara problem,
2. Hardware problam.

Solution:
Check the controller softwara version. Check the power supply and ground fo the remote hydrawlic controller.

1. Check the software in the remote hydraulic contreller
Uging the service tool PROGRAMMING window, cfick on tha SET UP CONTROLLERS FOR DOWNLDADHMNG
bwtton and follow mstrections. Select AUX Remote Hydraulic Controller in the controller selection table and
click on the Wisw Confroller information button. Find and record the software D Close the window and click on
the Browese button o see a listing of the software available for this remote hydraulic controlier hardweare. If the
soitware varsion in the remote vdraulic controller is the latest i the list, you hawe the correct software. Go fo
Step 2. IFitis not, install the latest version in the st

2_\erfy system voltage al cavities 1 and 12 of comnecior C053. The voltage should be from 9.8 to 14.5 wolis.

3. Check the controller ground at cavities 2 and 11 of connector C083. There should be a good connection from
both of the cavies to clean grownd,

4. Clear the fault code. Cycle the key awitch to OFF, then to QM. If the fault code ocouwrs again, replace the remote
hydraulic controller. Mark the faull code on the controller and contact the appropriate technical service
represantative.

NOTE: Ses schemalic sections 52 and 53 of the pasfer schemalic.
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Section 55 - Electrical System, Controller - Chapter 8

CAPACITY (LOAD) TEST

The capacity of & battery is the akility to give currend and
maintain valtaga. If the batlery passes the capacify fest, the
battery = in satisfaclary cordifion. Howaver, the batbary may
nead additional charging.

‘When a baltery is cold, betaw 80° F {27 C), tha batlery can
have a 'owar discharge capacity. i a cold battery fails the
capacily test, let tha battery siand until the temperature
ragchas B0° F [27°C). Then test the baltary again,

Procedure

1. Tum the kad controd Enob on tha fester o the OFF
pasition.

2. Turn tha volfage sedich on the lester 1o 18 volts fora 12
voll battary

1. Connect tha fester wirez as shown:
Red chips 1o battery posilive post.
Biack clips to baltary negativa post

MOTE: The wire ciips from the wo!l mefar side af e
fester musf conlect the batlary posis.

4. Tuem the koed conbral knob clockwize until the ampsare
haur rating of the battery s reachad. If tha tasier is nat
equippad with an ampera hour rating scale, set the load
canlrol at three times the ampere hour rating of the
bateny.

EXAMPLE: 180 amperes for a 60 ampers hour batiary.

MNOTE: I the batiery being tesled has been made for
uge in high temparature climatas, sei the foad conirol at
fwo and @ half fimes tha ampsre howr rafing of lhe
baltery

5. Only apply the [aad on ihe batiery far 15 saconds. Chack
volt meder figure and turn lpad contred countarciackwise
ta tha OFF pesilion.

It the valt meter reading was in tha green band or &1 least BE
wolts far a 12 volt battery, the batery hes good culpul
capecity Test the spacific gravity of the battary and charge if
necessary befare putling i sanvice

If thig wall meder reading veried by more than 0.1 walts, the
bettary has one oo mare defactva cells.

if the volt metar raading was balow 9.6 volts far & 12 volt
beiftary, do the Thres Minute Charga Tast to sea il tha battery
iz dischargad or oefactva.

CAPACITY (LOAD) TEST HOOK UP

HEGATIVE (BLACK) CLIP

POSITIVE
(RED} CLIP

HBATTERY STARTER TESTER

M5363074
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Section 41 - Steering System - Chapter 5

EHPS STEERING SYSTEM

PrC sUPPLY PREsSURE
P
| 1]
- '_ / STEERING HAND PUMP
30 BAR SUPPLY —
ELECTRICAL ACTUATION oy
MODLULE (PVE) 12 BAR SUPPLY
F
ST RETURN TO TanK NN
I
L
o I
| AL [

|. STEERING CYLINDERS

2, ELECTRICAL ACTLUATION
MODULE

3. STEERING VALYE

BLOGK

SHOGH VALVES

i
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eilT] i
|
| PS |
| L]
i [ s |
¥ 1
: |
. . i ESEST | Eeeeeess,
- ! T
| (13) I
| I. .\\'—-.- .‘ I
._i_ L |_j-'|_ _f_ :éh—
I .
EF P : Le
Engine Running tuming left
AL LOE

5. BUCTION CHECHK VALVES 9, METERIMNG SPOOL
8, STEERING DIRECTIONAL 10, PRESSURE REDLICING
B VALYE
7o MANLAL GHEGE VALVE 1, CYMAMIC LDAD SEMSE
SFOOL
3, STEERING HAND FLIMP 2, RELIEF VALVE

41-5-8

80, 430, 480, 530, T9010, 9020, 9030, 9040,

13 FRIQRITY VALVE SPOOL
14, EMEAGERCY BTEER
GHEGE VALVE
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