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INTRODUCTION 

Basic instructions 

Technical Information 

This manual has been produced by a new technical information system. This new system is designed to deliver 
technical information electronically through CDROM and in paper manuals. A coding system called ICE has been 
developed to link the technical information to other Product Support functions e.g. Warranty. 

Technical information is written to support the maintenance and service of the functions or systems on a customers 
machine. When a customer has a concern on his machine it is usually because a function or system on his machine 
is not working at all, is not working efficiently, or is not responding correctly to his commands. When you refer to the 
technical information in this manual to resolve that customers concern, you will find all the information classified using 
the new ICE coding, according to the functions or systems on that machine. Once you have located the technical 
information for that function or system then you will find all the mechanical, electrical or hydraulic devices, compo
nents, assemblies and sub-assemblies for that function or system. You will also find all the types of information that 
have been written for that function or system, the technical data (specifications), the functional data (how it works), 
the diagnostic data (fault codes and troubleshooting) and the service data (remove, install adjust, etc.). 

By integrating this new ICE coding into technical information , you will be able to search and retrieve just the right 
piece of technical information you need to resolve that customers concern on his machine. This is made possible by 
attaching 3 categories to each piece of technical information during the authoring process. 

The first category is the Location, the second category is the Information Type and the third category is the Product: 
LOCATION - is the component or function on the machine, that the piece of technical information is going to 
describe e.g. Fuel tank. 
INFORMATION TYPE - is the piece of technical information that has been written for a particular component or 
function on the machine e.g. Capacity would be a type of Technical Data that would describe the amount of fuel 
held by the Fuel tank. 
PRODUCT - is the model that the piece of technical information is written for. 

Every piece of technical information will have those 3 categories attached to it. You will be able to use any combination 
of those categories to find the right piece of technical information you need to resolve that customers concern on his 
machine. 

That information could be: 
the description of how to remove the cylinder head 
a table of specifications for a hydraulic pump 
a fault code 
a troubleshooting table 
a special tool 

How to Use this Manual 

This manual is divided into Sections. Each Section is then divided into Chapters. Contents pages are included at the 
beginning of the manual, then inside every Section and inside every Chapter. An alphabetical Index is included at the 
end of a Chapter. Page number references are included for every piece of technical information listed in the Chapter 
Contents or Chapter Index. 

Each Chapter is divided into four Information types: 
(D) Technical Data (specifications) for all the mechanical, electrical or hydraulic devices, components and, as
semblies. 
(C) Functional Data (how it works) for all the mechanical, electrical or hydraulic devices, components and as
semblies. 
(G) Diagnostic Data (fault codes, electrical and hydraulic troubleshooting) for all the mechanical, electrical or 
hydraulic devices, components and assemblies. 
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INTRODUCTION 

(F) Service data (remove disassembly, assemble, install) for all the mechanical, electrical or hydraulic devices, 
components and assemblies. 

Sections 

Sections are grouped according to the main functions or a systems on the machine. Each Section is identified by 
a letter A, B, C etc. The amount of Sections included in the manual will depend on the type and function of the 
machine that the manual is written for. Each Section has a Contents page listed in alphabetic/numeric order. This 
table illustrates which Sections could be included in a manual for a particular product. 

SECTION 
A - Distribution Systems 

B - Power Production 
C - Power Train 

D - Travellinq 
E - Body and Structure 

F - Frame Positioninq 
G - Tool Positioninq 

H - Workina Arm 
J - Tools and Couplers 

K - Crop Processinq 
L - Field Processing 

PRODUCT 
Tractors X X X X X X X X 
Vehicles with working arms: backhoes, X X X X X X X X X 
excavators skid steers ..... 
Combines, foraqe harvesters, balers, .... X X X X X X X X X X 
Seeding, planting, floating, spraying X X X X X X X X X 
equipment, .... 
Mounted equipment and tools, ..... X X X X 

Chapters 

Each Chapter is identified by a letter and number combination e.g. Engine B.1 0.A The first letter is identical to the 
Section letter i.e. Chapter B.10 is inside Section B, Power Production. 
CONTENTS 
The Chapter Contents lists all the (D) technical data (specifications), (C) functional data (how it works), (F) service 
data (remove, install adjust, etc .. ) and (G) diagnostic data (fault codes and troubleshooting) that have been written in 
that Chapter for that function or system on the machine. 

Contents 

TECHNICAL DATA 

POWER PRODUCTION 
ENGINE 10.A 

ENGINE - General specification (B.10.A - D.40.A.10) 
FUNCTIONAL DATA 

ENGINE - Dynamic description (B.10.A - C.30.A.10) 
SERVICE 

ENGi NE - Remove (B.1 0.A - F.10.A.10) 
DIAGNOSTIC 

ENGi NE - Troubleshooting (B.10.A - G.40.A.10) 

INDEX 

3 

4 

5 

6 

The Chapter Index lists in alphabetical order all the types of information (called Information Units) that have been 
written in that Chapter for that function or system on the machine. 
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Index 
POWER PRODUCTION - B 

ENGINE 
ENGi NE - Dynamic description (B.1 0.A - C.30.A.10) 
ENGi NE - General specification (B.1 0.A - D.40.A.10) 
ENGINE - Remove (B.10.A - F.10.A.10) 
ENGINE - Troubleshooting (B.10.A - G.40.A.10) 

Information Units and Information Search 

4 
3 
5 
6 

Each chapter is composed of information units. Each information unit has the ICE code shown in parentheses which 
indicates the function and the type of information written in that information unit. Each information unit has a page ref
erence within that Chapter. The information units provide a quick and easy way to find just the right piece of technical 
information you are looking for. 

Stack valve - Sectional View (A.1 0.A. 18 - C.1 0.A.30) 
A 10.A 18 C 10.A.30 

example information unit 
Information Unit ICE code 
ICE code classification Distribution 

systems 
Primary 
hydraulic 
power 

Stack valve Functional Sectional view 
data 

0 0 

(A.10.A.18 - C.1 0.A.30) 
LIi I 

00 0 

CRIL03J033E01 1 

Navigate to the correct information unit you are searching for by identifying the function and information type 
from the ICE code. 

(1) Function and (2) Information type. 
(A) corresponds to the sections of the repair manual. 
(B) corresponds to the chapters of the repair manual. 
(C) corresponds to the type of information listed in the chapter contents, (D) Technical data, (C) Functional 

Data, (G) Diagnostic or (F) Service. 
(A) and (B) are also shown in the page numbering on the page footer. 
THE REST OF THE CODING IS NOT LISTED IN ALPHA-NUMERIC ORDER IN THIS MANUAL. 
You will find a table of contents at the beginning and end of each section and chapter. 
You will find an alphabetical index at the end of each chapter. 
By referring to (A), (B) and (C) of the coding, you can follow the contents or index (page numbers) and quickly 
find the information you are looking for. 
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Page Header and Footer 

The page header will contain the following references: 
Section and Chapter description 

The page footer will contain the following references: 
Publication number for that Manual, Section or Chapter . 
Version reference for that publication . 
Publication date 
Section, chapter and page reference e .g .  A .10.A / 9 
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Torque 

BOLT TORQUE INFORMATION 

DECIMAL HARDWARE 

INTRODUCTION 

1. Fasteners should be replaced with the same or higher grade . If higher grade fasteners are used, these should 
only be tightened to the strength of the original . 

2. Make sure the fasteners threads are clean and that thread engagement is started . This will prevent them from 
failing when being tightened . 

3. Tighten plastic insert or crimped steel -type lock nuts to approximately 50 % of the dry torque, applied to the nut, 
not to the bolt head . Tighten toothed or serrated -type lock nuts to the full torque value . 

4. The L9 (Alloy) fasteners torque values are for a bolt, nut, and two washers . 
When using L9 (Alloy) fasteners, do not use the values in this table for tapped holes . 

GRADE 
1 or2 5 15.1 15.2 8 IB.2 L9 (Alloy} 

SAE Markings 

0 lDE9e © e 
� 

for Bolts and 
Cap Screws 

2 
SAE Markings 

©J for Hex Nuts 

GRADE2" 
Dry "" Lubricated -

SIZE Nm lb/ft Nm lb/ft 
1/4 7.5 5.5 5.7 4.2 
UNF 
1/4 8.5 6.3 6.4 4.7 
UNC 
5/16 15 11 11 8 
UNF 
5/16 16 12 12 9 
UNC 
3/8 27 20 20 15 
UNF 
3/8 31 23 23 17 
UNC 
7/16 43 32 33 24 
UNF 
7/16 49 36 37 27 
UNC 
1/2 68 50 47 35 
UNF 
1/2 75 55 54 40 
UNC 
9/16 95 70 75 55 
UNF 
9/16 108 80 81 60 
UNC 
5/8 136 100 102 75 
UNF 

5 8 

� ©> 
GRADE 5, 5.1 or 5.2 GRADE 8 or 8.2 
Dry"" 

Nm 
10.8 

13.6 

23 

26 

41 

47 

68 

75 

102 

115 

149 

163 

203 

Lubricated Dry"" -
lb/ft Nm lb/ft Nm 
8 

10 

17 

19 

30 

35 

50 

55 

75 

85 

110 

120 

150 

8.5 6.3 16.3 

9.8 7.2 19 

18 13 33 

19 14 37 

31 23 61 

34 25 68 

47 35 95 

54 40 108 

75 55 149 

88 65 163 

108 80 203 

122 90 231 

149 110 285 
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Lubricated -
lb/ft Nm lb/ft 
12 12.2 9 

14 13.6 10 

24 24 18 

27 27 20 

45 47 35 

50 47 35 

70 68 50 

80 81 60 

110 108 80 

120 122 90 

150 149 110 

170 176 130 

210 217 160 

L9 (Alloy) 

0 
GRADE L9 Alloy} 
Head Nut 

Nm lb/ft Nm 
13.6 10 14.9 

16.3 12 17.6 

26 19 28 

27 20 31 

41 30 45 

47 35 52 

75 55 81 

81 60 88 

115 85 129 

129 95 142 

163 120 190 

183 135 203 

231 170 251 

lb/ft 
11 

13 

21 

23 

33 

38 

60 

65 

95 

105 

140 

150 

185 



INTRODUCTION 

GRADE2"' GRADE 5, 5.1 or 5.2 GRADE 8 or 8.2 GRADE L9 Allovl 
Dry_, Lubricated ory- �bricated ory- Lubricated Head Nut - ""' 

SIZE Nm lb/ft Nm lb/ft Nm lb/ft Nm lb/ft Nm lb/ft Nm lb/ft Nm lb/ft Nm lb/ft 
5/8 149 110 115 85 231 170 176 130 325 240 244 180 258 190 278 205 
UNC 
3/4 237 175 176 130 353 260 271 200 515 380 380 280 359 265 393 290 
UNF 
3/4 271 200 190 140 407 300 298 220 570 420 420 310 447 330 481 355 
UNC 
7/8 231 170 170 125 583 430 434 320 814 600 610 450 644 475 685 505 
UNF 
7/8 244 180 190 140 637 470 475 350 909 670 678 500 705 520 793 585 
UNC 
1 339 250 258 190 868 640 651 480 1234 910 922 680 746 550 1051 775 
UNF 
1 380 280 285 210 976 720 732 540 1383 1020 1031 760 949 700 1220 900 
UNC 
1-1/8 475 350 366 270 1071 790 800 590 1749 1290 1315 970 1390 1025 1559 1150 
UNF 
1-1/8 542 400 407 300 1207 890 909 670 1953 1440 1464 1080 1559 1150 1797 1325 
UNC 
1-1/4 678 500 515 380 1519 1120 1139 840 2468 1820 1844 1360 1898 1400 2170 1600 
UNF 
1-1/4 746 550 570 420 1681 1240 1261 930 2726 2010 2048 1510 2170 1600 2373 1750 
UNC 
1-1/2 1180 870 881 650 2644 1950 1980 1460 4285 3160 3214 2370 3932 2900 4407 3250 
UNF 
1-1/2 1329 980 990 730 2983 2200 2224 1640 4827 3560 3621 2670 4475 3300 4949 3650 
UNC 

IMPORTANT: DO NOT use these values if a different torque value or tightening procedure is given for a specific 
application. Torque values listed are for general use only. Check tightness of fasteners periodically. Shear bolts are 
designed to fail under predetermined loads. Always replace shear bolts with identical grade. 

NOTES 
* - Grade 2 applies for hex caps (not hex bolts) up to 152 mm ( 6 in) long. Grade 1 applies for hex cap screws 
over 152 mm ( 6 in) long, and for all other types of bolts and screws of any length. 

** - "Lubricated" means coated with a lubricant such as engine oil, or fasters with phosphate and oil coatings. 
"Dry" means plaind or zinc plated without any lubriation. 

TORQUE SPECIFICATIONS - METRIC HARDWARE 
GRADE 8.8 Bolts. Nuts and Studs 
Drv 
SIZE Nm lb/in 

0 
M4 3 to 4 31 to 35 
MS 5 to 6 49 to 55 
M6 10 to 11 84 to 94 
MB 23 to 26 229 to 277 
M10 46 to 51 408 to 460 
M12 80 to 90 
M14 128 to 145 
M16 200 to 220 
M20 400 to 450 
M24 690 to 780 

lb/ft 

59 to 66 
94 to 106 
149 to 161 
293 to 330 
510 to 575 
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GRADE 10.9 Bolts Nuts and Studs 
Orv 
Nm lb/in lb/ft 

0 
5 to 6 44 to 49 
8 to 9 71 to 79 
14 to 15 120 to 136 
33 to 37 293 to 329 
65 to 74 48 to 54 
114 to 128 85 to 94 
183 to 205 136 to 153 
285 to 320 208 to 235 
555 to 620 406 to 460 
955 to 1075 705 to 790 



INTRODUCTION 

GRADE 8.8 Bolts. Nuts and studs GRADE 10.9 Bolts. Nuts and Studs 

Drv Drv 

SIZE Nm lb/in lb/ft Nm lb/in lbJft 
M30 137 5 to 1545 1010 to 1140 19 00 to 2140 1400 to 158 0 
M36 2400 to 27 00 177 0  to 199 0  3315 to 3730 2445 to 27 50 

Use the above torques when specifications are not given . 
These values apply to fasteners with both coarse and fine threads as received from supplier, plated or unplated, 
or when lubricated with engine oil . These values do not apply if graphite or Molydisulfide grease or oil is used . 
Use of a click type torque wrench, or better is required . 

Usually torque values specified to grade 10.9 fasteners can be used satisfactorily on grade 12.9 fasteners . 
TORQUE SPECIFICATIONS - STEEL HYDRAULIC FITTINGS 
37 Denree Flare Fittina 

Nom. SAE Tube OD/Hose ID Thread Size Newton 
Dash Size metres 

-2 5/ 16 -24 8 to 9 
-3 3/8 -24 11 to 12 
-4 6.4 mm 1/4 inch 7/ 16 -20 14 to 16 
-5 7 .9 mm 5/ 16 inch 1/2 -20 18 to 21 
-6 9 .5mm 3/8 inch 9/ 16 - 18 27 to 33 
-8 12.7 mm 1/2 inch 3/4 - 16 46 - 56 
-10 15.9 mm 5/8 inch 7/8 - 14 77 to 8 5  
-12 19 .0 mm 3/4 inch 1-1/ 16 - 12 107 to 119 
-14 22.2 mm 7/8 inch 1-3/ 16 -12 127 to 140 
-16 25.4 mm 1.0 inch 1-5/ 16 - 12 131 to 156 
-20 31.8 mm 1-1/4 inch 1-5/8 - 12 197 to 223 
-24 38 .1 mm 1-1/2 inch 1-7/8 - 12 312 to 338 

Straiaht Thread with 0-rina 

Nom. SAE Tube OD/Hose ID Thread Size Newton 
Dash Size metres 

-2 5/ 16 -24 8 to 9 
-3 3/8 -24 11 to 12 
-4 6.4mm 1/4 inch 7/ 16 -20 20 to 25 
-5 7 .9 mm 5/ 16 inch 1/2 -20 27 to 33 
-6 9 .5mm 3/8 inch 9/ 16 - 18 43 to 54 
-8 12.7 mm 1/2 inch 3/4 - 16 73 to 9 0  
-10 15.9 mm 5/8 inch 7/8 - 14 100 to 124 
-12 19 .0 mm 3/4 inch 1-1/ 16 - 12 138 to 173 
-14 22.2 mm 7/8 inch 1-3/ 16 - 12 173to 216 
-16 25.4 mm 1.0 inch 1-5/ 16 - 12 203 to 253 
-20 31.8 mm 1-1/4 inch 1-5/8 - 12 308 to 357 
-24 38 .1 mm 1-1/2 inch 1-7/8 - 12 492 to 542 

Solit Flanae Mountina Bolts 

Size Newton metres lb/in 

5/ 16 - 18 20 to 27 18 0 to 240 
3/8 - 16 27 to 34 240 to 300 
7/ 16 - 14 47 to 61 420 to 540 
1/2 - 13 74 to 88 
5/8 - 11 19 0 to 203 
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lb/in lb/ft 

72 to 84 
9 6  to 108 
120 to 144 
156 to 192 

240 to 300 
408 to 504 
684 to 7 56 

79 to 88 
94 to 103 
97 to 117 
145 to 165 

230 to 250 

lb/in lbJft 

72 to 84 
9 6  to 108 
18 0 to 228 

240 to 300 
384 to 48 0 
648 to 8 04 

74 to 92 
102 to 128 
128 to 160 
150 to 187 

227 to 264 
363 to 400 

lb/ft 

55 to 65 
140 to 150 
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0-Rina Face Seal End 
Nom. SAE Tube OD Thread Size Newton lb/in lb/ft 

Dash Size metres 
-4 6.4 mm 1/4 inch 9/ 16 - 18 23 to 26 204 to 228 
-6 9 .5 mm 3/8 inch 11/ 16 - 16 34 to 40 300 to 348 
-8 12.7 mm 1/2 inch 13/ 16 - 16 52 to 57 456 to 504 
-10 15.9 mm 5/8 inch 1-14 8 1  to 9 0  720 to 792 
-12 19 .0 mm 3/4 inch 1-3/ 16 - 12 117 to 128 8 6  to 94 
-16 25.4 mm 1.0 inch 1-7/ 16 - 12 152 to 174 112 to 128 
-20 31.8 mm 1-1/4 inch 1-11/ 16 - 12 179 to 201 132 to 148 
-24 38 .1 mm 1-1/2 inch 2 - 12 213 to 235 157 to 173 

0-Ring Boss End Fitting or Lock Nut 
Nom. SAE Dash Thread Size Ne wton metres lb/in lb/ft 

Size 
-6 9/ 16 - 18 48 to 54 432 to 48 0 
-8 3/4 - 16 7 0  to 78 612 to 684 
-10 7/8 - 14 102 to 114 7 5  to 84 
-12 1-1/ 16 - 12 142 to 160 105 to 117 
-16 1-5/ 16 - 12 237 to 254 17 5 to 187 

Pine Fitting 
Nom. SAE Dash Size Thread Size TFFT (Tums For Finaer Tiaht} 
-2 1/8 -27 2.0 -3.0 
-3 1/8 -27 2.0 -3.0 
-4 1/8 -27 2.0 -3.0 
-5 1/8 -27 2.0 -3.0 
-6 1/4 - 18 1.5 -3.0 
-8 3/8 - 18 2.0 -3.0 
-10 1/2 - 14 2.0 -3.0 
-12 3/4 - 14 2.0 -3.0 
-14 3/4 - 14 2.0 -3.0 
-16 1 - 11-1/2 1.5 -2.5 
-20 1-1/4 - 11-1/2 1.5 -2.5 
-24 1-1/2 - 11-1/2 1.5 -2.5 
-32 2 - 11-1/2 1.5 -2.5 

NOTE: Apply sealant/lubricant to male pipe threads. The first two threads should be left uncovered to avoid system 
contamination. Screw pipe fitting into female pipe port to the finger tight position. Wrench tighten fitting to the ap
propriate turns from finger tight (TFFT) shown in table above, making sure the tube end of an elbow or tee fitting is 
aligned to receive incoming tube or hose fitting. 
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INTRODUCTION 

Consumables 

Environment 

Before you service this machine and dispose of oil, fluids and lubricants, always remember the environment. Do not 
put oil or fluids into the ground or into containers that can leak. Check with your local environmental, recycling center 
of your Case dealer for correct disposal information. 

Engine Oil Selection 

BS00H001 1 

Case No. 1 Engine Oil is recommended for use in your Case Engine. Case Engine Oil will lubricate your engine 
correctly under all operating conditions. 

RH99K130 2 

See the chart below for recommended viscosity at ambient temperature ranges. 

NOTE: Do not put Performance Additives or other oil additive products in the engine crankcase. The oil change 
intervals given in the operating manual are according to tests with Case lubricants. 
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INTRODUCTION 

Temperature Fahrenheit 
-4" 14u a2° 50� 6S0 86� 

1-GRA.DE 01L 

Ca:;e t··Jc1. i 1 •]IN--30 

WINTEFl 
I 

\Mt.. rE� 
I 

AFCrtC 

AAr.ilC j 
I I 

-20'=" - �00 Q'=' 1 O"" 20"' 30,:, 

Temperature Ce ls.ius 

�>.::� indii:-i!.tei use of ari engr,e, ol heia.ter or e:i )El.ckel water he<1.ter 11,.-requlred. 

8S99N019 3 

Before you service this machine and dispose of oil, fluids and lubricants, always remember the 
environment. Do not put oil or fluids into the ground or into containers that can leak. Check with your local 

environmental, recycling center or your Case dealer for correct disposal information. 
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Worki ng 
Tempe ratu re 

R@.ng e -F arenh;;l it 

-65 10 +2W 
-6-5 10 +300 -- · -
-65 10 +300 

-65 to t30o" 
-Bb to 1 300 
-65 to + 300 
-65 to + 300 
-06 to + 300 
-Ob to 1 4�,o 
· 65 tc.> + 300 
·65 to +300 
- tlu to + 300 
ti5 to I 180 

- ti5 to + 1 80 
• 65 to + 180 
- 65 tr, + 1 80 
- 85 to + 1 8U 
- 65 to + mo 
- 65 to +1 BO 
- 65 to +1 BO 
- 65 to + 1 BO 
- 65 to + 1 80 

- 65 to 1 1 BO 

6f. tc I mo 
-65 lo + Hl□ 
-65 ia --+300 
-65 to ➔ 3,o 
- 65 to +400 
- 66 to + 300 

I 
! 

: 

F i ::durn/F1.1I I Cure 
(St�el1S1 eel ) Ti m e  

Pr i rne r 

24 hr N,'A 

Fast f�/A 
NIA l�/A 

6 mi r,'24 hr& 747 

2 mir,'24 hrs 747 

2 0  m in/24 hrs 764 

7 min/:24 hrn 747 

1 o min,2•1 hrs 764 
. . . 

5 mi11/24 h r.s 
3 min/24 h rs 
1 0 min/24 h rs 
3 0  mi n/2·1 h rs 
3 rnin/2;fhra 

60 �1i n,'24 hrs 
e miri/24 , re·· ·  

30 sec/24 h rs 
1 5  sec/24 h rs 
50 sec/24 Mrs 
S D secf24 h: 
bO ;; r.c/24 hrs 
5-ll S f;lCl24 h rs 
1 5  s ec.124 hrs 
60 s; ec.l:'.'l4 h rs 
2 0  sec.124 h rs 
5 min/:24 hrs 
1 5  s ei:/24 h rs 

2 0  s ec:/24 hrs 
2 0  s ec/24 hrs 
90 m i n/24 hr.; 

6 h r/7? Im:, 

- .. 

i 

30 m i n/24 hrs -·-
i h r/24 hre . .  

747 

747 
75"4 
764 
71.f" 
764 
761 
NA 
N/A 
NiA 
NIA 
�J/A 
N/A 
NlA 

NlA 

N/A 
NIA 

NlA 

N!A 
N.'A 

N :me 
1G4 

7f,4 

764 

I 
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Form n Gm i ,:et (wo rts wi1 h r,i l ,  l u t"i ar 
[,J reasa) P l i 1:1.bie 
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. .  

-
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Hig h 8tmngtn lli rc.id l □cker 
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- ·  

-· 
-· -

Hi g h Tampemil_m":, H igh Strength 
�i gh Stn:m gth Thread locker 
H igh  Stre n gth Thread locker 
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I nstant Adhes ive 
Sur faca

-
l n ,-fin siti ve Adh esive 

G!:!l l n s la n1 A dhesive 
l nst1,111t Adt1ssiv0 
Gap Fi i l i rig l nst��r . . �dhes ive- {M€-t.a ls ) 
Gap Fi l l  i n� l nstan1 A,j h e� ivl.'!- ( P la.st ir.s ) 
Wic king l rn,tant Adr�:,,; i wi! 

· ·---·-

Gap Fi l l i n g l nstarr. Ad h �sive 
: Mi:tal Bondi ng Adhes ive 
: Fast Setting 2 Part E poxy 

--

Su rface I nsens itive- Gen 
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Gerieral Purpose l ns1ar;t Adhesive 
M etal B u11d i rig Adhesiv€1 
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Product 
51 8 
542 
545 
5 49 
554 
567 
56B 
569 
570 
571 
572 
592 
593 
601 
609 
620 
635 
638 
640 
emo 
67 5 
6!3{l 
706 
707 
7:36 

738 
747 
75 1 
765 
764 
767 

I 
Color 
Hed 

l:!,rown 
Purple 
Orange 

Red 
Wh ite 

Orange 
Brown 
Brown 
Brown 
White 
Wn ile 
B lack 

G reen 
n ra,e n . . . . - -- · · · 
G reen 
Green 
Green 
Greer 1 
S ilvc: r 
Green 
GreM 
Ciear 

I Amber 
Amber 
Amber 
Ye llow ·- · ·-
Clear 
Clear 
Green 
Si l ver 

LOCTITE PRODUCT CHART 

Simil 3.r Gap St rength 
Pmf:iuc1:s [In 1:-.ches) ( Fiteal.'S lael } 

51 5 . . a . o3b·- ·· ·---- ·soopai 
569 N/A · 1 32/92 i n  l bs - -

N/A 2:,120 in lbs 
5:)4 0.0.20 2500 psi 
277 0. 0 1 5  240/240 in lbs 
�9'2 N/A 500 pr,i 
277 0.015 2500 psi 
545 0.0 1 0  . 40/25 in lb.Ill 

! 592 NJA �5/40 in lb$ 
!392 0.01 :5 4D,'20 in lhi-

!:i78 . 675 NJA ; 8 D.'27 in I bi. ____ 

0.0?.0 5-00 psi · - · ·  . .  o.�so 400 pei 
609 0.005 3000 psl 

o . oos ··- --
- -
�OO ps l  

G40 0 .01 !:i 300C psi  
600 0.01 0 4000 IJ�i 
680 O.o1 5 41 00 p:s i 
620 0.007 3000 psi 

0.020 3000 psi 
609 0.005 3000 psi 
635 D.01 5 4D00 ps i 
755 NIA NiA 

N/A NlA 
NIA N!A ! -
N/A 

- -- - ---
N!A 

NIA N/A NlA - ·-- . . . 
NIA NIA -- - t-1/A - "NlA i 
t,1/A. NlA 
NIA N/A 

Working Fixture/Fu ll Cu re 
Temperat u re (Steel/Steel) Time 

Range-Fare11heit 
-65 10 -300 

- -- - Hiri24- hrs 
-65 lO +300 � h r1'24 hrs -- -
-65 1-o -1-3(10 4 h r/24 hrs 
-65 to -1-300 2 h r�4 hrs 
- 65 ta +800 2 to 4 h rsl�4 hrs 
- 6fi ta +400 4 h rs/2-1 h rs 
- 65 ta -1-300 1 2  hrs.1.21 h rs 
-£fi. ta --1-300 1 h r/2-1 hrs 
-6fi l'o +SOO 6 hrs.172 hrs -··:65. to +300 2· to 4"1irs/24 hrs 
-65 to +300 24 hrn.72 hrs - -
-65 to  +400 4 h rsll2 hrs . 

· · --

Pr ime r 
764 
747 
747 

· 747 
764 

_ 764 
764 
764 
7&ii:" . 
764 

None 
736 

Oesc riptiori 
Gasket Eliminator 51 8 for A lumi n um 
Hydraulic Sea lant 
Low Strength Pneu m.otic-!Hydrau l ic 
Sealant 
I nstant Seal Plas tic Oasket 
Refrigerant Sealant 

- -

P ipe SeeJan t for  Slain le8i;, Steel 
--

P lastio Gas ket 
Hydraulic Sealan-t 
·steam Sealant 
P ipe Sealant 
Gasketing 
Prpe Sea lant wilh Tef lon 

-
· ·- · · .. ·---
. . . . . ..  , .. , __ 

.95 to +400 30 min/24  hrs N/A · AT
V 
Si licone . .  

-65 to ... 300 I 

-65 to �oo - -
-65 to  +450 
-65 10 +300 
-65 10 +300 
•66 to +400 
-65 to +S OO 
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- 65 to -+300 

NJA 
NiA- . .  

-
N/A 

1 Cl min.12 4 hrs 7 64 
,o mi n/24 hrs 764 

30 min/24 h rs i 747 
1 h r/24 hrs 

1 0  min/24 hrs 
1 hr/24 !"',rs 

20 m in/24 hrs 
20 m in/24 hrs 
1 0  min/:?4 hrs 

NIA 
NIA 

- -- . .  

. -· , ._ ,  NIA 

747 
747 
747 
764 
747 
747 
NIA 
NIA 
NIA 

Nl°A _____ - - - - - N.1A N/A .. 
N IA N.'A N/A 
N IA N/A N IA 
N/A N/A N/A --- -

NIA N/A N/A 
·65 10 + 1600 NIA N/A - - - · ·  

Cu r rent P IN i:'609 
General Purpo� Retaining Compound 
H igh  Temi:,tlrature Rcta i n i ng 
Co mpound 
Hign St rength RAfain ing Com_pound 
High St rength R atain ing Compound 
H igh  Temperature- Retaining Cumpoun c  
Qu ick Metal · - · ····-
08 [1�ral Purpose Rstarn [ng Compou nd 
High Streng�h_ �eJ� ining CompoLJ nd 
Claaning Solvent 
Activaltor for Structural Adhesivos 
Primer NF 
Depend Acti\lator . . 
Primer T 
Activator for Structu ral Adhesiv es 
C lean ing S� lvent 

---

Prime r N 
Anti-Seize Lubricant 

� · nlF.r. ln U S  .. � . .  

I 
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0 
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INTRODUCTION 

Conversion factors 

AREA: 

FORCE: 

LENGTH: 

MASS: 
MASS/AREA: 
MASS/ENERGY: 
MASSNOLUME: 
POWER: 
PRESSURE: 

TEMPERATURE: 
TORQUE: 

VELOCITY: 
VOLUME: 

VOLUME/TIME: 

AREA: 

FORCE: 

LENGTH: 

MASS: 

MASS/AREA: 
MASS/ENERGY: 
MASSNOLUME: 
POWER: 
PRESSURE: 

TEMPERATURE: 
TORQUE: 

VELOCITY: 

Metric to U.S. 
MULTIPLY 

square meter 10.7 63 9 1  
hectare 2.47 1 05 
newton 3.59 6 942 
newton 2.224 8 09 
millimeter 0.039 37 0 
meter 3.28 0 840 
kilometer 0.621 37 1 
kiloQram 2.204 622 
kiloQram/hectare 0.000 466 
Qr/kW/hr . 0.001 644 
kQ/cubic meter 1.68 5 555 
kilowatt 1.341 02 
kilopascal 0.145 038 
bar 14.5038 5 
deQree C 1.8 x C +32 
newton meter 8 .8 50 748 
newton meter 0.737 562 
kilometer/hr . 0.621 37 1 
cubic centimeter 0.061 024 
cubic meter 35.314 66 
cubic meter 1.307 9 50 
milliliter 0.033 8 14 
litre 1.056 8 14 
litre 0.879 877 
litre 0.264 172 
litre 0.219 9 69 
litre/min . 0.264 172 
litre/min . 0.219 9 69 

U.S. to Metric 
MULTIPLY 

square foot 
acre 
ounce force 
pound force 
inch 
foot 
mile 
pound 
ounce 
ton/acre 
lb/hp/hr 
lb/cubic vd . 
horsepower 
lbs/sq . in 
lbs/sq . in 
lbs/sq . in 
deQree F 
pound/inch 
pound/foot 
miles/hr . 

0.092 9 03 
0.404 68 6 
0.278 014 

4.448 222 
25.4 * 
0.304 8 * 
1.609 344 * 
0.453 592 

28 .35 
2241 7 02 
608 .277 4 
0.593 27 6 
0.745 7 00 
6.894 7 57 
0.069 
0.07 0 303 
1.8 F -32 
0.112 98 5 
1.355 8 18 
1.609 344 * 

87634 768 1 1/31/2008 
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BY TO OBTAIN 

square foot 
acre 
ounce force 
pound force 
inch 
foot 
mile 
pound 
ton/acre 
lbs/hp/hr . 
lb/cubic vd . 
horsepower 
lb/sq . inch 
lb/sq . inch 
deQree F 
lb/inch 
lb/foot 
miles/hr . 
cubic inch 
cubic foot 
cubic yd . 
ounce (US fluid} 
quart (US liquid} 
quart (Imperial) 
gallon (US liquid) 
gallon (Imperial) 
gallon/min . (US liquid) 
Qallon/min . (Imperial) 

BY TO OBTAIN 
square meter 
hectare 
newton 
newton 
millimeter 
meter 
kilometer 
kilogram 
Qram 
kiloaram/hectare 
Qr/kW/hr 
kQ/cubic meter 
kilowatt 
kilopascal 
bar 
kQ/sq . cm 
deQree C 
newton meter 
newton meter 
kilometer/hr . 





VOLUME: 

VOLUME/TIME: 

INTRODUCTION 

U.S. to Metric 
MULTIPLY 

cubic inch 
cubic foot 
cubic yard 
ounce (US fluid} 
quart (US liquid} 
quart (Imperial) 
gallon (US) 
aallon (Imperial) 
gallon/min. 

16.387 06 
0.028 317 
0.764.555 
29.573 53 
0.946 353 
1.136 523 
3.785 412 
4.546 092 
3.785 412 

87634768 1 1/31/2008 
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BY TO OBTAIN 
cubic centimeter 
cubic meter 
cubic meter 
milliliter 
litre 
litre 
litre 
litre 
litre/min. 





REPAIR MANUAL 

DIST RIBUT ION SYST EMS 

435 
445CT 

445 
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Contents 

DISTRIBUTION SYSTEMS - A 

PRIMARY HYDRAULIC POWER SYSTEM 
435 , 445CT , 445 

SECONDARY HYDRAULIC POWER SYSTEM 
435 , 445CT , 445 

HIGH-FLOW HYDRAULIC POWER SYSTEM 
435 , 445CT , 445 

ELECTRICAL POWER SYSTEM 
435 , 445CT , 445 

LIGHTING SYSTEM 
435 , 445CT , 445 

HYDRAULIC COMMAND SYSTEM 
435 , 445CT , 445 
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A.10.A 

A.12.A 

A.16.A 

A.30.A 

A.40.A 

A.14.A 



DISTRIBUTION SYSTEMS - A 

PRIMARY HYDRAU LIC POWER SYST EM - 1 0 .A 

435 
445CT 

445 
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Contents 

DISTRIBUTION SYSTEMS - A 

PRIMARY HYDRAU LIC POWER SYSTEM - 1 0 .A 

TECHNICAL DATA 
PRIMARY HYDRAULIC POWER SYSTEM 

Capacity 
General specification 
Special tools 

Relief valve 
General specification 

Hydraulic pump 
General specification 

Filter by-pass 
General specification 

FUNCTIONAL DATA 
PRIMARY HYDRAULIC POWER SYSTEM 

Identification 
Hydraulic schematic frame 01 
Hydraulic schematic frame 02 
Hydraulic schematic frame 03 
Hydraulic schematic frame 04 
Hydraulic schematic frame 05 
Hydraulic schematic frame 06 
Hydraulic schematic frame 07 
Hydraulic schematic frame 08 
Hydraulic schematic frame 01 (ISO-Pattern Pilot Controls) 
Hydraulic schematic frame 02 (ISO-Pattern Pilot Controls) 
Hydraulic schematic frame 03 (ISO-Pattern Pilot Controls) 
Hydraulic schematic frame 04 (ISO-Pattern Pilot Controls) 
Hydraulic schematic frame 05 (ISO-Pattern Pilot Controls) 
Hydraulic schematic frame 06 (ISO-Pattern Pilot Controls) 
Hydraulic schematic frame 07 (ISO-Pattern Pilot Controls) 
Hydraulic schematic frame 08 (ISO-Pattern Pilot Controls) 
Hydraulic schematic frame 09 (ISO-Pattern Pilot Controls) 
Hydraulic schematic frame 10 (ISO-Pattern Pilot Controls) 
Hydraulic schematic frame 11 (H-Pattern Pilot Controls) 
Hydraulic schematic frame 12 (H-Pattern Pilot Controls) 
Hydraulic schematic frame 13 (H-Pattern Pilot Controls) 
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5 
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14 
16 
18 
20 
21 
23 
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28 
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33 
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39 
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Hydraulic schematic frame 14 (H-Pattern Pilot Controls} 
Hydraulic schematic frame 15 (H-Pattern Pilot Controls) 
Hydraulic schematic frame 16 (H-Pattern Pilot Controls} 
Hydraulic schematic frame 17  (H-Pattern Pilot Controls) 
Hydraulic schematic frame 18 (H-Pattern Pilot Controls} 
Hydraulic schematic frame 19 (H-Pattern Pilot Controls) 
Hydraulic schematic frame 20 (H-Pattern Pilot Controls} 

Hydraulic pump 
Sectional view 

SERVICE 
PRIMARY HYDRAULIC POWER SYSTEM 

Cleaning 
Decontaminating 

Relief valve 
Flow test 
Pressure test 

Hydraulic pump 
Flow test 
Remove 
Remove (Machines Equipped with Pilot Controls) 
Install (Machines Equipped with Pilot Controls} 
Disassemble 
Visual inspection 
Assemble 
Install 

Charge pump 
Pressure test 
Pressure test (Machines Equipped with Pilot Controls) 

Reservoir 
Apply vacuum 
Filling 

Filter 
Remove 
Install 
Visual inspection 

Oil cooler 
Remove 
Remove (Tier 3 Certified Engines) 
Install 
Install (Tier 3 Certified Engines) 

DIAGNOSTIC 
Sensing system 

Temperature sensor - Testing 
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59 

60 
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65 
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69 

70 
72 
74 
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77 
82 
84 
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98 
99 
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Temperature sensor -Testing (Tier 3 Cab Up -Grade Machines) 
Filter restriction sensor -Testing 
Filter restriction sensor -Testing (Tier 3 Cab Up -Grade Machines) 
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DISTRIBUTION SY STEMS - PRIMARY HYDRAULIC POWER SY STEM 

PRI MARY HYDRAU LIC POWER SYST EM - Capacity 

Hvdraulic Svstem 
Capacity - System 41.3 L ( 10.9 US gal} 
435 Machines 
Capacity - System 41.5 L ( 11.0 US gal) 
445/445CT Machines 
Capacity - System 64.4 L ( 17 US gal} 
450/450CT Machines 
Capacity - System 66.2 L ( 17.5 US gal) 
465 Machines 

PRI MARY HYDRAU LIC POWER SYST EM - General specification 

Hydraulic Svstem Oil Type of Oil Capacitv 
Total System CASE AKCELA NO. 1 ENGINE OIL 41.3 L (10.9 US gal) 
(435 Machines) SAE 10W-30 
Total System CASE AKCELA NO. 1 ENGINE OIL 41.5 L (11 US gal) 
(445/445CT Machines) SAE 10W-30 
Total System CASE AKCELA NO. 1 ENGINE OIL 64.4 L (17 US gal) 
(450/450CT Machines) SAE 10W-30 
Total System CASE AKCELA NO. 1 ENGINE OIL 66.2 L (17.5 US gal) 
(465 Machines) SAE 10W-30 

Chain Tank CASE AKCELA NO. 1 ENGINE OIL Each Side 7.6 L (8.0 US qt) 
(435-445-450-465 Machines) SAE 10W-30 

PRI MARY HYDRAU LIC POWER SYST EM - Special tools 

CAS - 10280 Flowmeter 

CAS-1808 Flowmeter Fitting Kit 

CAS10280 1 

CAS1808 2 

87634 768 1 1/31/2008 
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DISTRIBUTION SYSTEMS -PRIMARY HYDRAULIC POWER SYSTEM 

CAS -1009 0  Hand Pump 

CAS -18 04 Pressure Test Fitting Kit 

CAS10090 3 

8877558M_ 1 4 

87634768 1 1/31/2008 
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DISTRIBUTION SYSTEMS -PRIMARY HYDRAULIC POWER SYSTEM 

Relief valve - General specification 

Loader Control Valve Relief Pressure Settinqs 
Main Relief Pressure at 10 gpm 
21290 kPa (210 bar) (3050 + 50/-72.5 psi) at 2200 RPM 

87634 768 1 1/31/2008 
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DISTRIBUTION SYSTEMS -PRIMARY HYDRAULIC POWER SYSTEM 

Hydraulic pump - General specification 

Hydraulic Pump 
Tvoe Gear 
Displacement 36cc (2.2 in 3) 
Flow at Engine Rated RPM at 100% Volumetric Efficiency 82.9 Umin 

(2.2 US aom) 

87634768 1 1/31/2008 
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DISTRIBUTION SYSTEMS -PRIMARY HYDRAULIC POWER SYSTEM 

Filter by-pass - General specification 

Return Filter 
B ass Pressure 345 kPa 50 si 

87634 768 1 1/31/2008 
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DISTRIBUTION SYSTEMS -PRIMARY HYDRAULIC POWER SYSTEM 

PRIMARY HYDRAU LIC POWER SYST EM - Identification 

PRESSURE 

P ILOT PRESSURE 

CASE DRAIN 

COMPONENT 

® 
COMPONENT : 

NUMBER : 

HYDRAULIC SYMBOLS + 
SHOWS CIRCUIT SHOWS 

CROSSING C IRCUIT 
NOT CONNECTED : CONNECTED : 

bs05e050 1 

87634768 1 1 /3 1 /2008 
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-----0--- ! 
CHECK VALVE 

� 
RESTRICTOR 

FILTER OR SCREEN 

Oil COOLER 



DISTRIBUTION SYSTEMS -PRIMARY HYDRAULIC POWER SYSTEM 

PRI MARY HYDRAU LIC POWER SYST EM - Hydraulic schematic 
frame 0 1  

1. Left piston pump 
2. Rioht piston pump 
3. Charge pump 
4. Hydrostatic pump 
5. Circuit relief valve 
6. Tow valve 

7 .  Check valve 
8 .  Hydraulic pump 

i 
i 
! 
! 

i 
! 
! 
! 

i 
I 

l _ _ _ 
@ 

J 1 0  

P i lot pressu re l i ne  ---

Case drain l i ne - -- - -· - ·· - ·· -

®�--� 

• '. _CASE DRA.-"l"-N ----'�----·-· C ___ O __ , 

FRAME 1 

bc04h207-01 

9 .  Left drive motor 
10. Rioht drive motor 
11. Left brake 
12. Rioht brake 
13. Flushino valve 
14. Brake solenoid valve 
15. Charae oressure switch 
16. Orifice 

87634 768 1 1/31/2008 
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i 
i 
i 
i 
i 
i 
i 
i 
i 

17 . Hydraulic reservoir 
18 . Drain manifold 

F9 

BC04H207-01 

21. Backup alarm switch ports 
22. Brake lioht switch ports 
25. Main relief valve 
44. 100 Mesh screen 



DISTRIBUTION SYSTEMS -PRIMARY HYDRAULIC POWER SYSTEM 

PRIMARY HYDRAU LIC POWER SYST EM - Hydraulic schematic 
frame 02 

K88 K?A 

® 

P i l ot pressu re l i ne ----------
Case d ra in  l i ne - -- - -- - -- - - - -

KS JS 

@ ® 

G7B 

G8 
G7A 

F7 

-'----1 HS 

G5 
G6 

FC MC 

® 

i 

i 
! HPCO 

:::r==-� 

!AUXILIARY 

..,_ ___ i lM lET 

FRAM E 2 

bc04h207-02 1 

87634768 1 1/31/2008 
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F5 

BC04H207-02 



DISTRIBUTION SYSTEMS -PRIMARY HYDRAULIC POWER SYSTEM 

5. Circuit relief valve 
26. Orifice 
19 . Oil cooler 

20. Oil cooler bypass valve 

23. Tilt cylinders 
24. Lift cylinders 
26. Loader control valve 
27 . Tilt SPOOi 

87634 768 1 1/31/2008 
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28 . Lift spool 
29 . Auxiliary spool 
30. Auxiliary outlets 



DISTRIBUTION SYSTEMS -PRIMARY HYDRAULIC POWER SYSTEM 

PRIMARY HYDRAU LIC POWER SYST EM - Hydraulic schematic 
frame 03 

5. Circuit relief valve 
11. Left brake 
12. Riqht brake 

TWO SPEED (OPTION) 

FRAM E 3 

bc04h207-03 1 

15. Charge pressure switch 
16. Orifice 

31. Left two speed motor 

87634768 1 1/31/2008 
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Pi lot p ressu re l i ne ----------
Case d ra in  l ine - · · - ·· - · · - · · -

.---------! J9 
.----< H9 

BC04H207-03 

33. Left two speed shuttle valve 
34. Riqht two speed shuttle valve 
35. Brake/two speed valve 



DISTRIBUTION SYSTEMS -PRIMARY HYDRAULIC POWER SYSTEM 

13. Flushin valve 
14. Brake solenoid valve 

87634 768 1 1/31/2008 
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36. Two s eed solenoid valve 
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PRIMARY HYDRAU LIC POWER SYST EM - Hydraulic schematic 
frame 04 

E 

F9 

EH VALVE AND H IG H  FLOW (OPT ION) 

P il ot p ressu re l ine ----------
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bc04h207-04 1 
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BC04H207-04 
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5. Circuit relief valve 
16. Orifice 

26. Loader control valve 
27 . Tilt spool 

28 . Lift spool 
29 . Auxiliary spool 
30. Auxiliary outlets 
37 . Hiah flow pump 
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38 . Hiah flow oil cooler 
39 . High flow control valve 
40. Attachment case drain 
45. Accumulator 
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PRIMARY HYDRAU LIC POWER SYST EM - Hydraulic schematic 
frame 05 

HYDRAUL IC  COUPLER (OPTION) 

P i l ot p ressu re line ----------

Case d ra in  l i ne - - - - -- - · · - · · -
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FRAM E 5 
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40. Attachment case drain 
41. H draulic cou ler control valve 46. Check valve 
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ler c linder 
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PRIMARY HYDRAU LIC POWER SYST EM - Hydraulic schematic 
frame 06 

SECONDARY AUXI L IARY (OPTION) 

E9 

@ r--·-·--- ----·-· ·-·-·-·-·-·-·-·-·-·7 i t ___ A ! 
: �---- i 
i 
i 
i 

MC .+-�A+-! --� '------'ll'--t-"-----+-1 FC 
i 

! 43. Secondary auxiliary control valve 

i I 

1 _______________ -------------·  _____  j 
P, B. T 

E7 K5 

FRAM E 6 

bc04h207-06 1 
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BC04H207-06 
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PRI MARY HYDRAU LIC POWER SYST EM - Hydraulic schematic 
frame 07 

06 

SELF-LEVEL (OPTION) 

G7A 

G5 

FRAM E 7 

bc04h207-07 1 
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G7B 

BC04H207-07 



I 4 7 .  Self level valve 
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PRI MARY HYDRAU LIC POWER SYST EM - Hydraulic schematic 
frame 08 

R I DE CONTROL (OPTION) 

F7 GB IC11 

FRAM E 8 

bc04h207-08 1 
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BC04H207-08 



! 45. Accumulator 

DISTRIBUTION SYSTEMS -PRIMARY HYDRAULIC POWER SYSTEM 

! 48 . Ride control solenoid valve 
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PRI MARY HYDRAU LIC POWER SYST EM - Hydraulic schematic 
frame 0 1  ( ISO-Pattern Pilot Controls) 

ISO-P I LOT CONTROL MACH I N ES (OPTION) 
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E9 

XA6 

XAS 

XA3 

XA1 

BC08A244-01 A 

1. Left Piston Pump 
2. Riqht Piston Pump 
3. Charae Pump 
4. Hydrostatic Pump 
5. Circuit Relief Valve 
6. High Pressure Relief Valve 
7 . Control Cartridqe 
8 .  Boost Valve 
9 .  Servo Piston 

BC08A244-0 1A 1 

10. Hydraulic Pump 
11. Left Drive Motor 
12. Riaht Drive Motor 
13. Left Brake 
14. Riqht Brake 
15. Flushing Valve 
16. Brake Solenoid Valve 
17 . Charae Pressure Switch 
18 . Shut -Off Pluq 
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19 . Hydraulic Reservoir 
20. Drain Manifold 
21. Oil Cooler 
22. Oil Filter Bypass Valve 
23. Ground Drive Interlock 
24. Loader Interlock 
25. Manual Boom Lowerinq Valve 
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