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John Deere 410 Loader Backhoe Technical
Repair Manual

Model: 410 Loader Backhoe | Manual Number: TM-1037

1. INTRODUCTION

This technical service manual, TM-1037, provides comprehensive repair and maintenance information for the John
Deere 410 Loader Backhoe. It is designed for technicians and individuals performing service operations on the
machine. The manual contains detailed procedures, specifications, and diagrams to assist in accurate diagnosis and
repair.

Models Covered: 410 Loader Backhoe

Manuals Included: Technical (Service) Manual (TM-1037)

Total Pages: 350
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Figure 1: Front cover and initial pages of the John Deere 410 Loader Backhoe Technical Manual, showing the table of contents and

section dividers.

2. ManuaL OVERVIEW AND USAGE

This manual is organized into sections, each covering a specific system or component of the 410 Loader Backhoe.
Each section is further divided into groups, providing detailed information on diagnosis, testing, and repair
procedures. Refer to the table of contents at the beginning of the manual for a complete listing of sections and
groups.

Information regarding specifications and design was current at the time of printing. John Deere's policy is to
continuously improve its machines, therefore specifications and design are subject to change without notice. Always
refer to the latest information available.



JD410 LOADER BACKHOE

Technical Manual
TM-1037 (Feb-77)

CONTENTS

Section 50 - POWERT

Group 30 -

AND BRAKES
Group S - Hy < Brakes
Group 10 - Power Steering

sction 70 - HYDRAULIC SYSTEM
S(E,Ir:up 5 - General Information, Testing and
Group 30 - Specifications and Special Tools Diagnosis. \
s Group 6 - Sysiem Testng (Analyzer)
©Clion 30 - FUEL SYSTEM Group 10 - Hydraulic Pump
Group 5 - Diagnosis Group 15 - Hydraulic Components
Group 10 - Fuel Tank, Transfer Pump, and Group 20 - Loader Gontrol Valve -
Filters Group 25 - Backhoe Control valve (9410 an
Group 15 - Air Intake System 9500)
Group 20 - Carburetor Group 30 - Hydraulic Cylinders
Group 25 - Fuel Injection Pump Group 35 - 9500 Backhoe Swing Cylinder
Section 40 - ELECTRICAL SYSTEM Saction 80 - MISCELLANEOUS COMPONENTS
Group 5 - Wiring Disgrams Group 5 - Front Axle and Front Suppont
Group 10 - Charging System Group 10 - Loader Frame, Boom, and Buckel
Group 15 - Starting Motor Group 15 - Backhoe Frame. Boom, and Buckel
Group 20 - Ignition System
Group 25 - Gauges and Swilches INDEX

The specifications and design information con-
famed in ttis manual were correct at the time it was
printed. it is John Deere’s policy to continuaily im-
Prove and update our machines. Therefore, the
specifications and design information are subject to

change without notice. Wherever applicable, specifi-
cations and design information are in accordance
with SAE and IEMC standards.
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Figure 2: A closer view of the manual's contents page, detailing sections such as General, Engine, Fuel System, Electrical System,
Power Train, Steering and Brakes, Hydraulic System, and Miscellaneous Components.

3. GENERAL SAFETY AND REPAIR PRACTICES

Always prioritize safety when performing any repair or maintenance. Read and understand all safety warnings and
instructions provided in this manual and on the machine itself. Use appropriate personal protective equipment (PPE)
and ensure the machine is properly secured and de-energized before beginning work.

« Disconnect Power: Always disconnect the battery or other power sources before working on electrical
components.

o Support Machine: Use appropriate stands or blocks to support the machine when working underneath it.
o Cleanliness: Maintain a clean work environment to prevent contamination of components.

o Proper Tools: Use only the correct tools for each task to prevent damage to parts or injury.

4. ENGINE SYSTEM

This section covers the diagnosis, repair, and maintenance of the John Deere 410 Loader Backhoe's engine
system. It includes procedures for engine disassembly, inspection, assembly, and adjustments such as timing and
fuel system calibration.

4.1 Engine Timing

Accurate engine timing is crucial for optimal performance. This involves setting the injection pump gear and
balancer shaft gears correctly. Refer to the specific instructions and diagrams for precise timing procedures.
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Fig. 24-Timing tha Injection Pump Gear

On diesel engines, with engine at “TDC," use spe-
cial tool JD254 to align the timing mark on the injection
pump gear between centers of crankshaft and injection
pump shaft (Fig. 24)

!

Use the timing mark on the injection pump drive gear
which indfcates the number of cylinders in the engine.

4. With camshaft and injection pump gear or gov-
ernor installed and timed, carefully install upper idler
gear into position using care not to rotate the timing
gears. Be sure inner thrust washer and idler gear shaft

are in place behind idler gear.

] Install outer thrust washer (Fig. 22), making sure
holes in inner and outer thrust washers fit over spring
pin or idler gear shaft. Install special washer and cap
screw and tighten to 65 ft-lbs,

5. Install balancer shafts.

With engine at "TDC", use tool JD254 to align the
timing marks on the balancer shaft drive gears be-
tween center of the crankshaft and balancer shaft (Fig.
25).

6. Install oil pump and drive gear (Group 15).
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drive goar (Section
20)
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Fig. 25-Timing the Balancar Shaft Gears

7. With balancer shaft and oil pump gﬂaf;:‘:‘:(':f‘\’r;
install lower idler gear into position. using Bl T
rotate any gears. Be sure special bol, s onirear
thrust washer, and idler gear shaft are lrv:'pu L et
of idler gear shaft. Over front of gear, insla ' 95 fL1bs
washer and cap screw. Tighten cap SCrew

|l timin
After all gears are locked In place. recz:?ccl:haal rnarkz
marks with special teol JD254, making s il
still align between the centers of the rcsﬂho e
and the center of the crankshaft with l" R Ani e
“TDC.” Then remove timing screw from 1y

install timing hole cover.

Final Installation '

Apply a thin coat of high temperature grgagi to e;
inside lips of the front oil seal an_d \nSlaH_l(lmlmg 3]—“\3
cover. Be careful not to invert lips of oil se
installing cover.

hat

Before installing gear cover on engine bfe su:‘islhﬂ“
oil slinger is securely positioned over end O ::ra(ess’me
with inside against gear. Also be sure Ol dpr o
regulating valve and spring are in place under d

Figure 3: Manual page illustrating the process of timing the injection pump gear and balancer shaft gears, including the use of a
timing tool and torque specifications.

4.2 Fuel System - Carburetor

The carburetor is a key component of the fuel system, responsible for mixing air and fuel. This section provides
detailed diagrams and part lists for the carburetor, aiding in its disassembly, cleaning, and reassembly.
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15—Speh
1

6—Throttle Shatt Assembly
17—Fast 1is Laver Pin
18—Fast Idle Cam Lever
19—Snap Ring
20—Colter Pin
21— Fast ldle Link
22— Siralner and EIbow
23—Spring
2a—1die Adjusting Needis
25—Gaskil

68— Valve Assembly
27—Floal and Lever Assembly
28—Floal Shatt
29—Packing
30—Washer
31—ldie Jot
32—Screw
33-—Choke Shaft Assembly
34—Spring
35-—Chokao Lever
36-—Relainer
37—Screw
38—Choke Swivel
39—Snap Ring
40—Screaw

41—Choke Brackel Clip
42—Choke Brackel Assembly
43—Power Jet
44—Spring Pin
45—Nozzle Gaskel
46—Main Nozzle
47 —Gasket
48—Solenold Assembly
49—Load Needle
50—Spring

— 51—0-Ring

Tis1er

52—Load Adjusting Screw
53—Male Terminal

54—Terminal Connector
55—Clip

56—Drain Plug
57 —Plug

SB—Choke Shaft Plug

1—Cap Screw

59—Bowl
60—Fly Choke
3—Gaskel 5—Throttle Fly 81 —Venturl
2—Lock Washer 4—Screw 6—Gasket Set 62—Gasket
B83—Screw
Fig. 1-Carburetor
————
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Figure 4: An exploded view diagram of the carburetor, with each component numbered and listed for identification during service and
repair.

5. PoweR TRAIN SYSTEM

The power train system transmits power from the engine to the wheels and implements. This section details the
repair and maintenance of components such as the transmission, shifters, and clutch mechanisms.

5.1 Shifters and Interlock Pins

Proper functioning of the shifters and interlock pins is essential for smooth gear changes. This section provides
instructions for inspecting, removing, and installing shifter components and checking interlock balls and springs.



Remove shifters from low and r
high anda park r

ange pinion ins
case.

To remove high and park range pinion, first
transmission front bearing support,

1—Outside Shifter Shaft
2—0na 5/16” Ball and Spring
3—Two 1/4” Balis Between
Shafts

4—Inside Shifter Shaft
5—Three 1/4” Balls

Fig. 4-Removing Speed Change Shifter Shafts

Pull inside speed shifter shaft out of transmission
case until three balls (1/4-inch) can be rem oved from
shaft as shown in Fig. 4. Then pull shaft out of trans-

mission case, being careful not to lose three balls
(5/16-inch) in shifter shaft rear detent hole (see inset
in Fig. 4).

Remove two balls (1/4-inch between speed shifter
shafts at front detent hole (Fig. 4).
Pull outside speed shifter shaft out of transmission

case, being careful not to lose one ball (6/16-inch)
and spring in front detent hole.

Remove shifter forks from the appropriate shifter
collars.

Rn_s'rer to F_Jg. 6, page 50-15-5 for identification and
relative location of parts. Inspect the following items:
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Figure 5: Manual page showing diagrams of the transmission shifter shafts and interlock pin assembly, along with instructions for

remove

Shifters

Cheock shiltars 1or axce
and replace I neco

Shifter Shaft Parts

Make sure shafts are
areund the intorlock No1c

bores in transmission case for

Inspect shifter shaft
burrs or other damage

Interlock Pin, Balls, and Springs
0) and test lengih

v.

Check springs free length (0.96
(0.0640 at 30 == 3.5 Ibs.). Replace if neces

inspect all balls for any flat surfaces.

2 Spring Pin

1—Interlock Pin
Fig. 5-Removing Interlock Pin
Inspect interlock pin in transmission ca5§ for dam-
age. If pin is to be replaced, drive spring pin Lhroug_h
front wall of transmission case and Pklsh interlock pin
out right side of transmission case (Fig. 5).
Insert new pin in from right side of transmission
case and replace plug and spring pin.

Refer to Figs. 2 through 8 tor proper relationship of
parts when assembling shifter mechanism

A tool for removal and installation of 'mler!oc.:'k balls
may be produced locally. See “Special Tools", page
50-15-12.

Install spring and insert special tool (enFj with in-
dentation) to just past hole for the ball. Slide ball in
indentation to hole and push tool into bore of case
approximately 2 inches. Rotate tool 1/4 turn.

removal, inspection, and installation.

5.2 Reverser Clutch Control Valve

The reverser clutch control valve manages the engagement and disengagement of the forward and reverse
clutches. This section includes diagrams of the hydraulic circuit and components of the control valve.
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1—Pressure Oil
2—Inlet Ol To Main Hydraulic Pump
3—Lube Oil From Cooler

4—Return Oil To Sump

5—Cooler Bypass And Relie! Valve
6—Lube OMl To Transmission
7—O0il From Transmission Oil Pump
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B8—Oil Line To Reverse Brake
9—Reverse Brake Lube Oil Line
10—R Brake
11—Forward Clutch Lube Oil Line
12—Forward Cluich Assembly (Engaged)
13—0il Line To Forward Clutch
14—Shift Valve

Fig. 1-Reverser Ciutch Control Valve

e

Fower Tra,
™

Eo)
6.3

20

15—Pressure Regulating Valve
16—Lube Oil Reduction Valve
17—To Cooler
18—From Cooler
19—Cluich Control Valve
20—Fixed Charging Orifice
21— Adjustable Charging Orifice

Figure 6: A detailed hydraulic schematic illustrating the reverser clutch control valve, showing pressure lines, oil flow, and various
components involved in its operation.

6. HyDRAULIC SYSTEM

The hydraulic system powers the loader and backhoe functions. This section provides information on hydraulic
pumps, valves, cylinders, and associated controls, including diagnosis and repair procedures.

6.1 Locking Control Valve (9500 Backhoe)

The locking control valve for the 9500 Backhoe ensures the backhoe remains in position during transport or when
not in use. This section explains its general operation, engaged and disengaged positions, and repair details.



JOATO
. Backno®
Loade Jan 70}
Soniteol g7 __{Jan
Sonol valve (9410 and 9500) L =

Jlon (not ilustrated)

LOCKING co
NTR
(9500 Backrgl;)VALVE DI‘.nqan.l!
sition the

GENERAL INFORMATION ing the sf enatod diractly beneath

Whan 1

‘o & then
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routed to the sump relieving the pressure by

hind the locking pistons.

REPAIR

1—Pressure 7—Valve Liner
2—Return Ol 8—Base
3—Control Lever 9—Pressure Line
4—Main Piston 10—To Piston
S—Intermediate Piston 11—To Sump
6—Balls 12—Relief Valve
Fig. 5-Locking Control Vaive (engaged) T25020
1—Lock Control Lever 11—Ball (2 used)
The 9500 Backhoe is equipped with a locking con- 2—Knob 12—Spring
trol vaive (Fig. 5). This valve activates locking pistons  3—Cotter Pin (2 used) 13—Intermediate Pistan (2 used)
which lock the backhoe in position while in operation ~ 4—Special Pin "‘““:’
or in transport. 5§—0-Ring 15—0-Ring
6—Main Piston 16—Body
7—Spring 17—0-Ring
Engaged Position (Fig. 5) 8—Intermediate Piston  18—Backup Washer

A 9—Valve Liner 19—Relief Valve
Pressure oil lifts the lower ball off its seat on the IO—O-I:Ing

base (8, Fig. 5). Pressure oil is then routed to the

locking pistons forcing them against the backhoe

main frame.

Fig. 6-Locking Control Vaive (9500)
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Figure 7: Diagrams illustrating the internal workings of the 9500 Backhoe locking control valve in both engaged and disengaged
positions, along with a list of its components.

6.2 9500 Backhoe Swing Cylinder

The swing cylinder enables the backhoe to rotate. This section describes the rotary, vane-type, double-acting swing
cylinder, its components, and procedures for its removal and repair.
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1—Pressure Ol

2—0il Under Slight Pressure 4—Shaft Vane

A rotary, vane-type, double-acting swing cylinder
with incorporated brake swings the boom. The cylin-
der is composed of a barrel and vane assembly, top
and bottomn plates, splined shaft, and a vane assem-

bly.

During operation, the cylinder barrel is held in a
Stationary position by the swing cylinder link assem-
bly, while the splined shaft and vane assembly rotate
within the barrel. The top plate, which is stationary
with the barrel, has two brake holes drilled on each

side of the barrel vane.

As the shaft and vane assembly rotates, the shaft
vane gradually closes the larger brake hole. (The
small brake hole is never closed.) This gradual clos-
ing causes a reduction in the flow of return oil from
the swing cylinder to the reservoir. The reduction in

the flow of return oil slows down the rotation of the

swing cylinder providing a hydraulic braking action.
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9500 BACKHOE SWING CYLINDER

GENERAL INFORMATION

3—Barrel Vane

Fig. 1-Swing Cylinder Hydraulic Brake Operation

Hy
9800 Backhos

Systen 10
g Cylinder 3.y

Group 35

=
—/®

s—Splined Shaft
6—Barrel

7—Top Plate
8—Brake Holes

The braking action is the same in either direction.

REMOVAL

Extend the boom and dipperstick along the ground
so they are resting on the bucket.

Remove hoses from back of swing cylinder.

Remove cap screw from top of swing cylinder (1,
Fig. 2) and replace it with removal bars (see Special
Tools).

Remove tapered pin and tapered bushings (3).

Remove cap screws (4 and §) holding the top and
bottom shalft couplings 1o the pivot casting.

Break shalt coupling dowels loose by prying rear-
ward on swing cylinder barrel.

Carefully slide the cylinder out and up

Figure 8: A diagram of the 9500 Backhoe swing cylinder, detailing its internal structure and components, alongside instructions for its
removal from the machine.

7. ELECTRICAL SYSTEM

This section provides information on the electrical components of the 410 Loader Backhoe, including wiring
diagrams, charging system, starting system, and gauges. It covers troubleshooting and repair of electrical faults.

8. MiscELLANEOUS COMPONENTS

This section addresses the repair and maintenance of other critical components not covered in previous sections,
such as the loader frame, backhoe frame, boom, and bucket assemblies.

9. SPECIFICATIONS

This section provides technical specifications and data for the John Deere 410 Loader Backhoe, including
dimensions, weights, fluid capacities, and torque values. Always refer to these specifications when performing

repairs or adjustments.
Specification
ASIN
Publisher

Publication Date

Value
B076ZZJXKC
TechMedia

January 1, 1977



Specification Value

Language English
Print Length 350 pages
ltem Weight 7 pounds

10. SuPPORT INFORMATION

For additional technical assistance, parts information, or specific repair inquiries not covered in this manual, please
contact an authorized John Deere dealer or service center. Always provide your machine's model and serial number
when seeking support.

© 1977 John Deere. All rights reserved. This manual is a TechMedia Reprint.

ASK A QUESTION ABOUT THIS MANUAL

Ask about setup, troubleshooting, compatibility, parts, safety, or missing instructions. Manuals+ will review the question
and use this page’s manual context to help answer it.

Name

Anonymous

Email

you@example.com

After a successful submission, we securely hash the supplied account or form email before sending it to Microsoft Advertising for
conversion attribution. Privacy details.

Question

Example: How do | reset this device or fix this error?

Details

Model number, symptoms, what you tried, or the section of the manual you are using.

Submit question
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